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THE IRON TRADE OF 1873. 

From a strictly scientific point of view, the year 1873 
will not take the same rank as some of its predecessors in 
the annals of metallurgical progress. Lronmakers, as a 
rule, have been too intent on meeting the exceptional 
demand made upon their resources of production, and in 
combating difficulties arising out of deficient and irregular 
supplies of raw material, to give much heed to the various 
plans and processes devised for the scientific and practical 
improvement of their art. Nor is there much room for 
congratulation on the commercial aspects of the iron trade 
during the past year. It is true that an immense amount 
of wealth has been accumulated by the manufacturers of 
crude iron in all parts of the kingdom. The value of pig 
iron has been uniformly higher in 1873 than during any 
preceding year; but a high range of prices is not the only 
condition of commercial success, and it is an ill-regulated 
and unhealthy prosperity that promotes the gain of one 
department at the expense of another. It is this sort of 
prosperity that has operated during 1873 to the advantage 
of pig ironmakers, and the prejudice and disconcertment 
of finished iron manufacturers in all parts of the kingdom. 
A condition of things so anomalous could not provide any 
guarantee of permanent prosperity; and its result has been 
to leave the metallurgical industry of Great Britain at the 
close of 1873, little, if any, in advance of its position a 
year ago, while in some respects it has decidedly lost ground. 
It has made little or no progress, so far as production is 
concerned, whereas it ought to have achieved a measure of 
advaricement beyond comparison with former years. In 

‘the North of England, for example, the ironmakers of 
Cleveland have only produced 1,993,407 tons for the twelve 
months, or barely 25,000 tons more than the production for 
1872. Had all other things been equal to the increased 
productive power of the district, the make of pig iron for 
1873 should have been at least 150,000 tons more than it is. 
The deficiency is, no doubt, due to the vicissitudes of the 
labour market perhaps even more than to the abnormal 
relations of supply and demand. But to whatever cause, 
or combination of causes the fact may be traceable, it is 
one that should make us seriously consider whether our 
commerce has not been harassed and prostrated by influ- 
ences over which we might have exercised due control. 
‘This limitation of the production of the North of England 
blast furnaces represents a loss to the district of at least half 
a millign sterling. But this is not all, nor even the worst 
of it. The high range of prices of pig iron and raw mate- 
rial has caused a falling off in the make of’ finished iron to 
the extent of from 150,000 to 200,000 tons; and if 
we estimate the average value of rails and plates—the 
staples of the North—at the low figure of £10 per ton over 
the year, the deficiency will represent a loss to the district of 
more than a million and a-half sterling! When invested 
capital was rendered unproductive to this extent while the 
country was said to be enjoying exceptional prosperity, 
there must have been some malign and blighting influences 
at work. These influences are not far to seek. The first and 
most potent wasthecoalfamine. Thesecond—butuot the least 
difficult to control—was the continual bickerings and dis- 
putes between capital and labour. Metallurgical industry 
fell between these two stools, and found that it was impos- 
sible to regain its equilibrium. In South Wales, a strike 
of more than six weeks’ duration involved as its necessary 
corollary a complete stoppage of the staple industry in all 
its ramifications; and there is every reason to believe that 
the production of the Principality, both of coal and iron, 
will be much less than it has been for some years past. In 
Scotland, the restriction of output by both coal and iron- 
stone miners has led to a diminished production of pig iron, 
while finished ironmakers have been unable to carry on 
operations at anything like a fair margin of profit, on 
account of the high value of the raw material. It need 
excite no surprise if the make of pig iron in Scotland 
—which fell from 1,206,000 tons in 1870 to 1,160,000 
tons in 1871, and 1,100,000 tons in 1872—will this 
year be short of a million tons, or less than the pro- 
duction of many years since 1860, with the exception 
of the disastrous year 1866, when the production, from 
the general depression and disorganisation of trade, fell 
to 994,000 tons. The remarks we have applied to Wales, 
Scotland, and the North of England, are also appli- 
cable, although not to the same extent, to Staffordshire, 
Lancashire, and Cumberland. The position, therefore, of 
the Cleveland district is not an exceptional one. It has 
shared its vicissitudes and its general conditions of supply 
and demand with all other iron-producing districts in the 
kingdom. We have said that these conditions were not 
healthy, but to prevent misunderstanding, it may be well 
to explain our meaning. It is not for a moment to be in- 
ferred that the pig iron trade was “out of sorts.” On the 
contrary, it had better prospects before it at the commence- 
ment of 1873 than it ever had before. Nay, more, the 
prosperity of pig ironmakers was largely responsible for all 
the mischief that accrued to themselves and to others. 
Nothing had more to do with bringing about the coal 
famine than the exorbitant demand made upon coalowners 
by the pig iron trade. In the Cleveland district alone, that 
source of demand was alone sufficient to raise the output of 
coal from 12,000,000 tons in 1850, to 24,000,000 tons in 1870, 
so that the production of our northern coal-fields had 
doubled itself within twenty years. Noor is this at all to be 
wondered at if we consider the extraordinary rapidity with 
which the Cleveland iron trade has attained its present 
colossal proportions. In 1856 the total make of pig iron 
in Cleveland was not more than 584,000 tons. In-1866 the 
ance me was over 1,000,000 tons, and last year it was not 
less than 1,968,072 tons, or one-third the total make of pig 
iron in the United Kingdom. The make of finished iron 
t correspondingly increased, for whereas Mr. Isaac 
Lowthian Bell has found that in 1863 there were only 
646 puddling furnaces worked in connection with the 
Durham and Northumberland coal-fields, being equal 
to an annual production of 340,000 tons of finished 
iron, the number of puddling furnaces now built is over 
2100, and the make of finished iron for last year was 
upwards of a million tons. To keep pace with this wide 





‘and rapid expansion of metallurgical industry was a task 


| which the coal producers found very difficult, and their 
| difficulties culminated in the coal famine of last year, when, 
| for the first time in the annals of the Northern coal trade, 
|the supply failed to respond to the demand. The iron 
trade was, therefore, mainly instrumental in bringing about 
the coal famine; and the scarcity of coal has in turn 
disorganised all the springs of its sister industry, preventing 
pig ironmakers from taking at the flood the tide in their 
affairs which set in about two years ago, and compelling 
finished ironmakers, who were not able to control the 
market value of the raw material, to abridge operations to 
an almost ruinous extent. 

One of the most remarkable phases of the Northern iron 
trade has been the exceptional extent to which foreign 
ores have been used in the manufacture of crude iron. 
When the development of the pig iron trade of Cleveland 
was commenced in 1850, the local ironstone was almost 
exclusively used ; and as it is generally known that the 
ore of the Cleveland district is of an inferior quality, and 
makes a second rate iron, containing one and a-half 
per cent. of phosphorus and one per cent. of sulphur, it 
could not command the same value as the iron of Wales, 
Staffordshire, and Scotland. But the shrewd and practical 
men who rank as the pioneers of Cleveland’s industry 
soon saw that they could advantageously make use of 
foreign ores in combination with the ironstone of their own 
district. For some years the only extraneous. ores im- 
ported were those of Cumberland ; but as the development 
of the Bessemer process induced a stronger demand for 
Cumberland hematites, they rose in value to such an 
extent as to compel the ironmakers of Cleveland to look 
out for other sources of supply. The greatest enterprise 
has been displayed during the past three or four years in 
this direction. The importation of Spanish ore has become 
quite an organised and extensive trade, over 400,000 tons 
of ore having been imported from Bilboa during 1872; but 
the political disturbances in Spain caused an interference 
almost amounting to a complete stoppage of the Spanish 
ore trade; and pig iron makers have during the last twelve 
months imported ores from Africa—shipped at Tunis— 
Turkey, Portugal, and different parts of England. The 
extent to which foreign ores are now used in the Cleveland 
district may be estimated from the fact that in making a 
ton of pig iron at the Witton Park Works, 7 cwt. of 
Cumberland red ore and 11 cwt. of Spanish hematite are 
combined with 16 cwt. of Cleveland ore and 7 cwt. of mill 
cinder. There is another consideration which the iron- 
makers of Cleveland have now in view apart from the im- 
proved quality of their pigs. In blast furnace practice it 
is found that an economy of fuel is obtained by the use of 
the richer ores, and this was necessarily a matter of the 
greatest consequence when coke was quoted—as it has been 
during a great part of 1873—at 40s, to 45s. perton. There 
is, moreover, a considerable difference in the quantity of 
ore required to produce a given quantity of iron, Of the 
local ore of Cleveland it requires 3} tons to every ton of 
pig iron; but if an ore containing 60 per cent. of metal 
were used, instead of the Cleveland ore with its 33 per 
cent. of metal, less than two tons of ore would be suflicient. 
After all, however, the saving of fuel and all other con- 
siderations affecting this matter are subordinate in perma- 
nent importance to the improvement of the iron. It is 
admitted in all the markets of Europe that within recent 
years the quality of the iron of the North of England has 
been very much improved, and this improvement has been 
recognised so far that for a considerable part of last year 
the standard brand of Cleveland (No. 3) was actually 
selling at 2s. a ton more than Glasgow warrants, whereas 
in former years Scotch pig commanded from 10s. to 25s, a 
ton more than the iron of the Cleveland district. Some of 
the largest blast furnace owners in the Cleveland district 
are now making arrangements for a considerable extension 
of their supplies of foreign ores, and everything points to 
the probability that the efforts already made to secure a 
high class of pig iron in the North will be maintained. It 
may be said that if the pig ironmakers of Cleveland make 
use on a large scale of foreign ores it is difficult to see 
where they possess any. obvious advantage over other 
districts. The proximity of the Durham coal-field is, how- 
ever, an advantage that will always enable Cleveland to 
hold its own in the manufacture of crude iron. When it 
is considered that South Durham coke can be delivered for 
30s. per ton at the blast furnaces of Cleveland, whereas the 
hematite ironmakers of the West Coast, who use Durham 
coke almost exclusively, pay 40s. per ton, and continental 
ironmakers, to whom it is also largely supplied, pay 50s. 
per ton to obtain it, there must be an immense pre- 
ponderance of gain on the side of Cleveland so long as the 
Durham coal-field continues available. Some authorities 
have reckoned that within a hundred years of the present 
time the South Durham coal-field will be exhausted so far 
as the requirements of ironmakers are concerned; but this 
is a contingency too remote to call for present considera- 
tion. 

Apropos of the question of economy of fuel, it is note- 
worthy that a plan has been projected within the last few 
months for treating the coal used for metallurgical pur- 
poses by dry distillation in retorts similar to those used in 
gasworks, and to have the retorts so contiguous to the 
smelting furnace that they can be worked in connection 
with the operation of smelting. By the present mode of 
smelting the volatile combustible gases are driven off un- 
burnt by the heat in the lower part of the furnace, and 
where—as in South Durham and Cleveland—the coal is 
coked before being used in the blast furnace, these gases, 
together with a large part of the fixed carbon of the coal, 
are wasted ix the coke oven or open kiln. It has been 
estimated that this waste, taking into account the calorific 
value of the gas, is on an average fully one-half of the 
heating power of the coal. Again, while the coke is being 
drawn from the ovens it is cooled with water, thus losing 
the heat which might be made available for smeltin,; the 
iron, while the reheating of coke before it again enters on 
combustion requires the expenditure of a quantity of heat 
which might be dispensed with if a process proposed by Mr. 





Mickle wereadopted. Thereisnodoubtthattheapplication of 
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heated coke and coal gas would lead to an immense economy 
of fuel, and probably Mr. Mickle is not far wrong when he 
estimates the saving at from 10 ewt. to 12 ewt, of coke per 
ton of iron made, But metallurgists have always Leen 
accustomed to believe that the cooling of the coke by water 
was required to give it the degree of hardness necessary 
to support the burden in the blast furnace; and where fur- 
naces are carried to the height of 90ft. or 10Oft., as in the 
North of England, this is an element of the utmost import- 
ance. Whether Mr. Mickle’s plan will ever become gene- 
ral or not, there is admittedly great scope for economy of 
fuel in the coking process. At the present time it requires 
on an average from 180 tons to 190 tons of coal to make 100 
tons of coke, and it has been proved that by the use of the 
Appolt and other improved ovens much of this waste is 
avoidable. It would not be well to overlook the fact that 
steps are now being taken by many of the large coke 
makers in South Durham to utilise the waste heat of the 
coke ovens for the heating of boilers applied to other ma- 
nufacturing purposes; and the initiative having been once 
taken, we may look for a greater access of economy in this 
direction. 

The prospect for the ensuing twelve months is always 
the first consideration with iron manufacturers at the 
commencement of a new year. It is not, perhaps, unna- 
tural that people not over sanguine should entertain gloomy 
forebodings respecting the future when the steady fall of 
prices and relaxation of demand during the latter part of 
1873 is taken into account. But it was obviously impos- 
sible that the prices of pig iron should continue to take 
a high range when the finished iron trade was de- 
pressed and inactive. It was absolutely necessary to a 
restoration of prosperity among finished ironmakers that 
there should be a fall in the value of pig iron. That fall 
has now taken place, and if it is not yet so great as finished 
ironmakers would like to see it, we find ample evidence that 
it has contributed already to an improvement in their ope- 
rations. There is little reason to fear for the future if 
coal is only sufficiently cheap to enable ironmakers to keep 
prices at a fair average, and if the labour market is quiet 
and easy to deal with. The reduction of the tariff of Ger- 
many has given English ironmakers a better and firmer 
hold on that country; and although it has lately been the 
fashion to deplore the falling off in our American exports, 
our trade with that country will be likely to see a revival 
after the United States has fairly recovered from the effects 
of the over speculation that brought about the recent crisis, 


ROTATORY MOTIONS, 

Tue existence of rotatory motion in a machine may, or may 
not, be prejudicial to the stability of the mechanism: (1) If the 
rotating piece, such as a wheel or disc, be of uniform weight, 
then the centrifugal forces which arise from the rotations will 
be balanced, there being equal forces acting throughout in a 
radial direction. (2) If, however, as is most frequently the case, 
there is a preponderance of weight on one side of the axis of rota- 
tion, as in the case of a crank or crank-pin, we will have an excess 
of centrifugal action on the side occupied by the crank and its 
attachments, and this action, if unbalanced, will produce a pre- 
judicial strain in the working parts. The balancing of such 
masses is therefore an important object in designing machinery, 
especially when intended to work at high speeds, as in locomotive 
or screw-propeller engines. 

In case (1), from the balancing of the centrifugal actions the 
axis remains unaffected, and that because of the axis passing 
through the centre of gravity of the rotating body. In case (2) 
there is a tendency to shift the axis in the direction of the 
greatest centrifugal action. The term “ Standing Balance” has 
been applied to mechanism balanced as in case (1). 

(3) A third case might be adduced, viz., that in which heavy 
masses are fixed to an axis but not directly opposite. In this 
case the axis will be acted upon by the centrifugal couple due to 
the centrifugal forces of the masses and the distance measured 
along the axis which separates them, and a consequent strain 
produced on the bearings. From this latter case we can see the 
necessity of not only balancing the centrifugal force itself, but 
of doing so in such manner that there will be no centrifugal 
couple produced—that is to say, by placing the counterbalance 
directly opposite the mass to be balanced. Any mass on a shaft 
may be balanced in this manner. 


In reference to the balancing of the centrifugal actions arising 
in the machinery of locomotives, Professor Rankine gives the 
following rule :— 

Let W = weight supposed to be concentrated at a crank-pin. 
This weight is made up of the piston, piston-rod, 
connecting-rod, and “a weight having the same 
statical moment as the crank.” 

length of crank from centres. 

distance between centre of crank-pin andjmiddle of 
length of axle, measured parallel to the axle. 

distance between centre of driving-wheel and middle 
of length of axle, 

# = distance of centre of gravity of counterpoise from the 

axis of the axle. 


Then w= W* .f- 
= 


The above result to be used as a first approximation, the final 
adjustment being made by actual trial. 

The steadying influence of rotatory motion may be seen in the 
rifle bullet, in the bicycle, and, although in a less degree, in the 
paddle steamer, and can be exhibited by such toys as the gyro- 
scope and common spinning top. By the rapid rotation of the 
rifle bullet in a plane perpendicular to the line of motion the 
line of flight is more accurately preserved, by reason of the 
steadying action arising from the centrifugal forces. The 
steadying action arising from the rotatory motion of pad- 
dle-wheels may be well observed in a crowded steamer in 
calm water, where, during the motion of the vessel when the 
paddles are revolving rapidly, no rolling motion is apparent ; but 
immediately on the slowing and stopping of the engines rolling 
is at once set up. The same forces tending to produce rolling 
were at work during the motion of the engines and wheels, but 
were balanced by the centrifugal forces in the wheels. The 
safety of the bicycle rider is also secured by the action of the 
centrifugal forces arising from the rapid rotation imparted to the 
wheels.” In al! these examples the rotatory motion exerts its 
steadying influence through the medium of centrifugal couples, 
as already explained in a previous article on this subject. 

W. J. M. 
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Fic. lin the accompanying illustration is a longitudinal section ; ; The axis is hollow, anil it is slotted at « to receive a jin, 











which 


Fig. 2 is a plan; Fig. 3 isa transverse section showing the weight; , connects a collar on t/e exterior of the axis with a rod which is 


Fig. 4 is a transverse section showing the stops. a ais a fly- 
wheel consisting of two discs bolted together and mounted upon 
an axis driven by the engine ; U' are two weights carried within 
the fly-wheel, and capable of moving radially in guides to and 


free to slide within .it, and in so moving opens and closes the 


throttle valve. ¢ isa, ell-crank lever; at one end it is forked and 


| embraces the collar, anc! at the other it enters a recess in one of 


from the axis; “>” are racks forming part of the weights; ¢ is | 
a apur-wheel fixed upon the axis and gearing with the two racks, | weights L', tending to draw them together towards the axis. F.8.S., hon, secretary, and Mr, W, Forrest, secretary. 


the weights ; the fulcrw n of this lever is carried upon one of the 
discs of the fly-wheel. f fare springs connecting the two 
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G is a stop for limiting the motion of the fly-wheel on the axis, 
so that the weights are moved the proper distance. 

The action of the governor is thus :—When the governor is driven 
at such a speed that the centrifugal force is greater than the 
power of the springs, the weights move out to the periphery of 
the wheel and shut the valve; also when the engine suddenly 
increases its speed the inertia of the fly-wheel causes it to lag be- 
' hind the spur-wheel on the driving shaft, and thus the weights 

are moved out to the periphery of the wheel and shut the valve, 
thus combining the guiding power of the centrifugal governor with 
the quick action of ‘the fly-wheel governor. The governor has been 
invented and patented by Messrs. Gibson and Vowell, Mr. Ander- 
son, of London-street, E.C., is the maker. 





EXHIBITION OF APPLIANCES FOR 
NOMICAL CONSUMPTION OF 
| MANCHESTER. 


| TE Council of the Society for the Promotion of Scientifi 
| Inventions, after considering the large number of applications to 
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FUEL AT 


exhibit at the proposed Exhibition, and the fact that it has 
assumed much larger proportions than was at first anticipated, 
have determined to delay the opening of it until the 30th of 
| January. The Council are very desirous that the Exhibition shall 
be as complete as possible; with this view the original classi- 
fication of exhibits has been enlarged. 

The Exhibition will comprise :—(1) Appliances which may be 
adapted to existing furnaces, &c., whereby an improved combus- 
tion of the fuel is secured, and a direct diminution in the quantity 
required is effected. (2) Appliances which may be adapted to 
existing steam boilers, &c., whereby the waste heat of the flue 
gases or of exhaust-steam is utilised. (3) Appliances which may be 
adapted to existing steam boilers, pipes, and engine, whereby loss 
of heat from radiation and conduction is prevented. (4) Ap- 
| pliances which may be adapted to existing steam boilers and 
engines, enabling them with safety to realise the great economy 
resulting from the use of high pressure steam or superheated steam. 
(5) New or improved furnaces (using solid, liquid, or gaseous fuel), 
boilers, and engines of all descriptions, specially adapted for the 
saving of fuel. (6) Apparatus, which, by producing a cheap and 
abundant gaseous fuel, will supersede the costly carriage of coal, 
obviate the present enormous waste attending its use in the solid 
form, and condense and save the valuable sulphur, ammonia, and 
| other bye products of the distillation now injuriously affecting iron 
and other smelting processes, and in a vast number of operations 
discharged as poisons into the air. (7) Apparatus or engines for 
obtaining power advantageously from heat through any other 
medium than steam. (8) Natural and artificial fuels of all 
kinds, (9) Coal-cutting machines; peat manufacturing machines. 
(10) Domestic and other fires, stoves, ranges, and apparatus of all 
kinds (using coal, gas, or other fuel), for cooking, and for warming 
rooms and buildings. (11) Mechanical or other arrangements for 
securing the delivery of proved weights of fuel to the domestic 
consumer, 

Exhibitors will be required to deliver their exhibits free of 
charge at the place of exhibition, and to remove them at the close 
| of the Exhibition. They must also erect them where necessary 

at their own expense. The office of the society is at 11, Man- 
| chester Chambers, Manchester. 








Mr. HawKSLeEy, as President of the Institution of Civil Engi- 
| neers, gave a farewell dinner at the Albion Tavern on Saturday 
| evening, the 20th, There were invited to meet his colleagues on 
| the Council, the presidents of other learned societies, the prime 

wardens or masters of most of the City companies, besides other 
| personages of distinction. Covers were laid for fifty-two. The 
| company included Mr. Baron Bramwell and Mr. Justice Mellor, 
Colonel Hogg, M.P., the Chairman of the City Commissioners of 
Sewers, General H. Y. D. Scott, C.B., Col. George Chesney, R.E., 
Dr. Guy, Dr. Perey, Dr. Farr, Mr. Bessemer, Mr. Dowdeswell, 
().C., Mr. Webster, Q.C., Mr. Clerk, Q.C., Mr. Richards, Q.C., 
Mr. Horace Lloyd, (.C., &e. &e., with Mr, Charles Manby, 
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working parts; the eccentric straps have brass liners working on cast 
iron pulleys. Reversing the engine effected by the ordinary link 
motion, worked by a screw from the foot plate. Springs of the 
best spring steel, 3ft. long, 3hin. broad, with three plates jin. 
thick, and fifteen plates fin. thick, shaped for hooked clips at the 
ends, and have compensating levers between the leading, and second 
leading and driving and trailing springs. The clips, levers, studs, 
and pillars casehardened, 

Cylinders cast of hard metal, with cast iron pistons and pack- 
ing rings; a discharge cock placed at each end, and one in the 
steam-chest, provision being made on the bottom of each exhaust 
port for the pipe connection of the Chatelier brake. The Chatelier 
brake with a pipe for steam and another for water, each connected 
by a cock to the boiler, and leading to a valve box; the valve 
worked by a rod and lever, placed conveniently for the driver on 
the platform. Brake blocks worked by a screw from the foot- 

late applied to the leading, driving, and trailing wheels ; the 

angers for the leading and trailing blocks have ball joints at the 
top, and sufficient play in the holes at the bottem to allow for the 
side movement of the leading and trailing wheels, All the work- 
ing parts of the brake gear case-hardened. One pump worked 
from the crosshead on the right-hand sidé, and one No, 10 
Giffard’s brass injector placed at the back of fire-box on the left- 
hand side used for feeding the boiler. The regulator, which is 
placed in the dome, is of the ordinary swan neck description, with 
the slide valve so constructed as to take the steam from the top and 
to slide upwards to open. ‘The valve is kept up to the face by a 
spring. ‘T'wo safety valves, on Ramsbottom’s principle, are placed 
on top of fire-box shell. On another seating are placed the in- 
jector, steam and warming cocks, guard’s and ordinary whistles, 
and pressure gauge cock, all with one connection to the boiler. 
At the back of the fire-box are placed the water-gauge, blower- 
cock, and gauge-cocks; the first has a rod and handle to the lower 
cock, so that the water can be easily shut off if the gauge-glass 
breaks. Washout plugs are placed in convenient and suitable 
——- at the corners, sides, front, and back of fire-box, anda 

low-off cock at the front. The engine is provided with four 
large sand-boxes, with valves worked by one handle from the foot- 
plate, and a pipe leading down in front of each wheel. A strong 
wrought-iron cow-catcher is placed in front of theengine. An 
ash-pan is fitted to the bottom of the fire-box, with a door at 
each end workable from the foot-plate. An awning, supported at 
the back by columns, and at the front by the weather-plate to 
cover the engineman’s platform; the roof of teak wood and 
covered with canvas. A wooden tool-box is placed at each side of 
platform, and a strong iron one for screwjacks, Xc., is fixed under 
the draw-plate. 





THE EICKEMEYER ENGINE. 

Weare indebted to the American Artisan for the following 
description of a curious steam engine, manufactured by Messrs, 
Osterheld and Eickemeyer, of Yonker, New York :— 

The engine herewith illustrated is of that class wherein the 
piston performs the function of the valve for the admission and 
exhaust of the steam. 

This is accomplished by means of a peculiar construction of the 
ports in the cylinder, in combination with a piston having a 
double motion, which is produced by a crank so constructed that 
it causes the piston to make one-third of a revolution around its 
longitudinal axis and back to its original position during every 
stroke of the engine. 

Fig. 1 represents an engine of the horizonal type, the cylinder, 
and the bearing for the crank-shaft, cast in a solid piece with the 
bed-plate. : 

Fig. 2 is a transverse vertical section through the cylinder. 

Fig. 3 isa longitudinal vertical section through the axis of the 
cylinder, showing the cylinder piston, and the cylinder heads in 
section, while the hinged crank is shown in a front view, the 
piston-rod and cross-head being removed. 

Fig. 4 is a horizontal longitudinal section through the centre of 
the crank-shaft—the crank, cross-head, and end bearing of the 
piston-rod being shown in section, while the piston is shown in a 
top view. 

The cylinder B has cast around it, near its middle, two separate 
annular channels, « and p; into the channel » the steam feed-pipe, 
jf, enters on the top, while two ports, a and a’, communicate 
directly with the inside of the cylinder. The channel, a, is in 
communication with the cylinder through the two ports, b and U’, 
and the exhaust pipe, /. 

In Fig. 4 the curved grooves in the piston, H, which serve as 
the steam valve, are shown ; the two holes, one in each of the 
grooves, allowing the steam to enter one or the other end of the 
cylinder, while the grooves pass over the ports in the cylinder. 

The peculiar shape of the grooves determines the length of the 
stroke at which both the feed and exhaust enter and leave the 
cylinder. Each groove is composed of two semicircular channels, 
the longer one serving as the exhaust passage, opening the exliaust 
at the end of the stroke, and closing it after the piston has made 
about nine-tenths of its motion ; while the shorter passage serves 
as the feed, shutting off the steam at half stroke. It is obvious 
that lengthening this passage will lengthen the time of admission 
of steam, while shortening the passage will reduce the time, thus 
enabling the construction to cut off at any point of the stroke 
with the greatest precision. 

- To produce the double motion of the piston, a hinged crank is 
used. The forked piece, D, which serves as the connecting rod, is 
hinged on the disc, C, by means of the pin, c, which has an adjust- 
able bearing, d, and is held endwise by two steel steps, h, shown in 
dotted lines, in Fig. 3, and to this piece, D, a ball-shaped crank. 
pin, F, is fastened. 

The piston rod, I, has an adjustable bearing, K, and this bearing, 
or cross-head, furnishes the connection between the piston and 
crank-shaft, A. In Fig. 4 the piston and crank are shown at the 
end of the stroke. Now, let us suppose we turn the shaft around 
its centre, and we will cause the piston to turn in the same 
direction. When the crank-shaft has made one fourth of a revolu- 
tion, the piston will have made about one-sixth ; the hinged piece, 
D, will have followed the circular path of the cross-head by a slide 
turning motion on its bearing, C. Continuing the motion of the 
crank another quarter of a revolution, we will have the hinged 
pin, D in its original position, while the piston is also turned 
back, but is now on the other end of its stroke. To insure a per- 
fectly central bearing for the piston-rod, the box, L, is made in a 
conical form, and can be tightened by a nut on its end, taking up 
the wear on all sides. 

The action of the piston is thus produced in the simplest 
manner, while the length of the engine is reduced to a minimum. 
The hinged-crank has its bearing so near the cylinder head that 
the frame of the engine may be made extremely short. 

While the cutting off is done almost instantaneously, all the 
pressure upon the piston is exactly balanced. The two inlet ports 
are of exactly the same dimensions, and are opposite each other, 
thus balancing the pressure, while the exhaust ports operate in the 
same manner. Although the large surface of the piston would 
furnish, when nicely fitted in the cylinder, sufficient security 
against leakage, the piston has double steam-packing, both on 
the ends and by straight bars lengthwise, to conform to the present 
usage of engine builders. 

The stuffing-box in the cylinder, which furnishes the guide for 
one end of the piston-rod, is much longer than usual. The piston 
being so constructed that the piston head extends on to the 
cylinder, we have room for a good packing without adding to the 
length of the cylinder or engine. 

All engineers know that the piston stuffing-box is the most 
troublesome of an engine, and that a very short time will 


cause the packing to cut grooves in the piston-rod. This diffi- 
culty is entirely prevented by the motion of the rod in the pack. 
i turning while passing through prevents any cutting, 


ing ; the rod 





and the wear on the rod is rather truing it up than wearing it out 
of shape. 

We have now described the engine, and will shortly review the 
points claimed to be advantageous over engines of other construc- 
tion. The hinge-crank, as it is connected with the piston-rod, 
brings the bearing of the crank-shaft close up to the cylinder 
head, and reduces the framing toa minimum. Having the pressure 
balanced on the sides of the piston, and being able to cut off at 
any point of the stroke by the use of the piston, we have a means 
to construct an engine of short stroke, running with high speed, 
and yet using steam in the most advantageous manner, without 
the loose valves, straps, eccentrics, &c., necessary in all other 
engines to accomplish the same purpose. The friction in the 
engine is reduced to the friction of the packing rings, the longest 
piece, D, being simply a short connecting-rod, which makes an 
annular motion of about the same extent as the connecting-rods 
usually employed. The engine was patented on the 15th of 
January, 1870, and the 27th of May, 1870, and patents for addi- 
tional improvements are now pending. It is the invention of Mr. 
Rudolf Kickemeyer, of Yonkers, N.Y. The engines are manu- 
factured by Osterheld and Eickemeyer, of Yonkers, of whom any 
further information may be obtained. 


‘ 





THE IRON TRADE OF FRANCE. 


THE official returns of the imports and exports of the first ten 
months of the current year give an excellent indication of the 
state of the iron trade in France. The imports amount to 108,938 
tons of pig iron, 41,109 tons of wrought iron, and 5500 tons of 
steel. The exports amount in all to 208,693 tons ; of this quantity 
82,262 tons went out under special decree which admits iron, Xc., 
duty free for manufacture and re-exportation. The direct and ordi- 
nary exports formed the remaining 126,431 tons. The total imports 
of pig iron show a diminution of 1213 tons or 1 per cent., as com- 
pared with the same period of 1872, while the quantity of wrought 
iren imported was less by 1808 tons or 4°40 per cent. The exports 
under the decree named above show an increase of more than 
9000 tons or 11 per cent, while the ordinary exports, on the con- 
trary, exhibit a diminution of 6970 tons or 5°3 per cent. 

It follows, therefore, that foreign iron has entered France to 
smaller amount than in 1872, while the export of French iron has 
remained about the same. The import of iron ore during the same 
period was 637,956 tons, showing an augmentation of 66,000 tons, 
or 11°5 per cent. over 1872. This increase is attributed in great 
part to the development which has taken place in the steel manu- 
facture. The introductions under bond for naval construction 
amounted to 6310 tons, making a total, from the time the law 
came in force, of rather more than 100,000 tons of which 82,800 
tons have been worked up and re-exported, and 18,000 remain in 
the market. The quantity of cast and wrought iron for building 
purposes taken into consumption during the ten months in Paris 
was 8069 tons of the former, and 11,220 of the latter. These are 
much below the quantities in 1872 and show how flat is the 
building trade. 


SourH KENSINGTON MuseuM.—CHRISTMAS WEEK.—Visitors 
during the week ending 27th December, 1873 :—On Monday, Tues- 
day, and Saturday free, from 10 a.m. to 10 p.m., Museum, 30,194 ; 
Naval and other collections, 5824; on Wednesday, admission 6d., 
from 10 a.m. till 4 p.m., Museum, 356; Naval and other collec 
tions, 5; total, 36,379; average of corresponding week in former 
years, 31,240 ; total from the opening of the museum, 13,006,548, 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 

Surveyors.—The next meeting of this committee will be held at 
the Town Hall, Liverpool, on Saturday, 3rd January, at eleven 
o’clock in the morning. After the usual formal business the com- 
mittee will visit the New Central Station, also the docks and 
river approaches on both sides of the Mersey, which through the 
kindness of Mr. W. Morton, C.E., and Mr, G. F. Lyster, C.E., 
the committee will have an opportunity of inspecting. Upon re- 
turning to the Town Hall papers will be read as follows :— 
G. F. Deacon, Liverpool, *‘ Waste of Water ;” A. M. Fowler, 
Salford, ‘‘ The Utilisation of Sewage and the Water of Polluted 
Streams ;” J. A. Hall, Toxteth Park, ‘‘ The Formation of Streets 
and Highways ;” T. C. Thorburn, Birkenhead, ‘* Sewer Ventila- 
tion.” During the day the committee will examine the Liverpool 
and Birkenhead tramway systems; the Mersey Tunnel; the 
method of street formation recently adopted in Liverpool ; a new 
water meter, and other objects of interest; and drawings or 
models of engineering works will be before the meeting. 
THE New WATER-WoRKS AT DUNDEE.—The new water-works 
at Lintrathen, from the loch of which it is designed to supply the 
town of Dundee with water, are progressing rapidly. The com- 
missioners, in answer to advertisements, have received estimates 
as to the cost of the piping necessary to convey the water to 
the town. The seven offers range from £50,000 to £90,000. 
Nearly the whole of the tenders come from Glasgow, and after 
consideration the commissioners have accepted the joint estimate 
of Messrs. D. W. Stewart and Thos. Edington and Sons, of Glas- 
gow. In accordance with the contract the pipes will have to be 
delivered on the ground by the 10th August next. The contractors 
have agreed to make, lay, and join the pipes for the sum of 
£82,166, bringing the price to between £8 and £8 10s. per ton. 
The estimate recently made by Mr. Leslie, C.E., was £9 10s. per 
ton, so that the accepted offer will be equal to a saving of about 
£10,000 or £12,000, Messrs. Edington and Sons have had consider- 
able experience in the constructien of water-works at Loch Katrine, 
Dublin, Xe. 

Cusic CONTENTS OF A ToNn,— Few persons have an idea as to 
the amount of coal that can be stowed in a given space. Manu- 
facturers think they have not enough room, even though they may 
be offered a bargain. We therefore give an example of the manner 
in which it may be figured up, A shed or room, 15ft. high, 18ft. 
wide, and 30ft. long, will hold 200 tons of anthracite coal, and 
perhaps ten tons less of Cumberland, Thus, 15 x 18 x 30= 8100 
x 40 = 202). The average number of cubic feet required to stow 
a ton of coal is as follows : 

BituMiNovs. 


Cumberland,maximum .. .. «oc oc oe of ef os 423 
Jo. minimum .. os «+ 06 of os 08 of 412 
Duffryn, (Welsh) .. .. eo ee 00 0c co co co 42°99 
Cannel, Lancashire © os se 60 66 ce co.cc co SH 
Bossburg, Pa .2 «2 oe cc of 6 cf cf ce cof e6 42°23 
Hartley, Newcastle .. .. - + oe ee «44° 
Picton, Nova Scotia .. eo 00 co «co 08 ce ee 45° 
PEER, Th cc =. ce ce 06 ce 6e ce te ce ce SIM 
Sydney, Cape Breton .. cs cc co co cs 08 ee 47°02 
Clover HAIN, Va. cc cs oe 6 $e 06 se 00 49°02 
Cannalton, Indiana.. ~~ OO os we 6 @o oe oc + 
UGUixs 06 <n 06 66. dc oo 60 os <s ce «6 «@ G08 
Richmond, Va., (Midluthian) «2 .. «eo co cc cc ec 41°04 
ANTHRACITE. 
Dente Mounts ss 4s ce ce ce és ot ce te os |B 
Forest Improvement .. «. «oc «co ce e¢ of oc ce 41°07 
Denver Meadow, N05... .« oo sc 0s 08 of os cc 8006 
Sa ee ee 45°08 
Lehigh Co.’s 1. 2. oo os eo 0c ce oe ce «- 40°05 
Benver Meadow, N0.8.< co oc cc «ce c¢ cf cc co 07 
COKE. 
Natural of Virginia .. .c .. «se oo ef of e8 ec 48°03 
PGSDUTgD 4c ss ce ce 00 06 ce ce 0s ce ce 61000 
Chare + os 66 6b 66 0e we ee oe 6 oe ee WE 


It is usually stated that a ton of coal, ‘‘in the hill” measures 
about a cubic yard, or twenty-seven cubic feet. A prominent 
retail dealer in Philadelphia informs us that from many years’ 
experience, he finds the cubic contents of 22401b. of hard Lehigh 
coal to be a little over 36ft. ; an average Schuylkill W. A. 37ft. to 
38ft. ; Shamokin 38ft. to 39ft. ; Miller, Greaff and Co,, Lorberry, 
nearly 41ft,—Saward’s Coal Trade Circular, U.S, 


THE PROPOSED NEW LITEINAIA BRIDGE OVER 
THE NEVA AT ST. PETERSBURG. 

Ir is now rather more than two years since the “ Programme 
of a competition for a design of a permanent bridge over the 
Neva at St. Petersburg” was issued by the Town Council of that 
metropolis. The object was the substitution of a permanent 
structure in the place of one of a floating description previously 

| occupying the site. As is usual in such competitions, some con- 
| ditions were made obligatory upon all intending competitors, 
| while the fulfilment of others was left entirely to their own judg- 
| ment and professional discrimination. So far as concerned the 
|number and dimensions of the spans into which the whole 
| breadth of the river was to be divided, the competitors were un- 
| fettered in their design, provided they gave two openings in the 
| swing part of the bridge of a span not less than 7O0ft., and had 
| due regard to the minimum diminution of the existing water- 
; way. ‘The width of the bridge was fixed at 84ft, divided in the 
following manner :—A space of 14ft. was appopriated to a single 
line of railway, one of 49it. to the public carriage road, and a 
space on each side of 10ft. 6in. to the footways and railings. 
It was left to the competitors to place the footways either 
inside the main girders or outside them, in the form of a canti- 
lever, at their option. The gradients were to be kept within 
lin 50 and1in 100. The conditions laid down with respect to 
the headway were that the height from the soffit of the bridge 
at the centre of the openings to the ordinary level of the water 
should not be less than 12ft., and that one of the openings 
should have a height of at least 20ft. from the same level. In 
the event of the arch system being chosen in the design, the 
springings were required to be placed at a height above the same 
datum of not less than 7ft. The height of the banks of the river 
are at the site of the proposed structure from 10ft. to 13ft. above 
the water level. Certain conditions were also prescribed relating 
to the width and arrangement of the adjoining quays and ap- 
proaches, as well as to the scale upon which the drawings were to 
be made, and other minor particulars to which it is unnecessary 
to refer. In order, however, to afford our readers a clear idea of 
the labour which the competition involved upon the competitors, 
it should be stated that in addition to the general plans 
and sections detailed drawings were required to be pre- 
pared on such a scale as would admit of actual working 
drawings being made from them. This will become apparent 
from the drawings which will be published in our succeeding 
impressions. In addition, the competitors were required to give 
all the calculations necessary to enable the strength of the 
structure to be calculated, and its safety and stability satis- 
factorily ascertained. Moreover, the estimate was to be carefully 
and minutely gone into. It was to consist of detailed descrip- 
tions of the dimensions and weights of the several parts, with 
specification and cost. 

From among the total number of designs sent in, three were 

selected for the first, second, and third premiums respectively. 
The first design, we believe, solves the problem by a structure 
consisting of anumber of flat arches. The second is illustrated 
in our page engraving, for which and the detailed drawings 
which we shall subsequently publish, and all particulars, we are 
indebted to the courtesy of Mr. R. M. Ordish and Am Ende, the 
engineers and designers of the bridge. It consists, as represented 
in the engraving referred to, which is a perspective view, taken 
from the St. Petersburg side of the river, of five principal 
spans, having each a clear length of 196ft. 2in. In addi- 
tion, there are two opening spans of 70ft. each, as required 
by the published conditions, and two small arches of a span of 
30ft. Zin. The piers are eight in number, four of which 
have a width of 18ft. 10in., and four of 23ft. Sin. for the opening 
spans. The total length of the bridge from the one abutment to 
the other is thus 1332ft. The average gradient of the roadway 
between the opening bridges is 1100 ; that of the remaining por- 
tions of the bridge, 1°50 ; and the approaches to the latter from 
the adjoining streets, 1:25. We shall in a future impression give 
a somewhat detailed description of this structure with the draw- 
ings, as the size, the importance of the work, and several features 
peculiar to it, are well deserving of attention. The system which 
has been adopted for the design and construction of the main 
girders of the large spans is the tied arch. This principle of con- 
struction is essentially distinguished from the ordinary arch by 
the circumstance that its thrust is not resisted by fixed abut- 
ments, but that as a self-consistent structure it is sustained by 
vertical pressures or reactions from the piers on which it can 
slide horizontally. The tied arch is moreover distinguished from 
an erdinary bowstring girder by the absence of all diagonal 
bracing between the bow and string, that is between the arch and 
tie, in consequence of which the arch is subject to strains from 
an unequal or concentrated load. This is not the case in an 
ordinary bowstring girder. Although not perceptible in the 
page engraving, the tie of the main arches is slightly curved, as 
will be apparent in the detailed drawings. 





DEATH OF Sir RicHarp A. GLASS.—We have to announce the 
death of Sir Richard Atwood Glass, which occurred on Monday 
week at Moorlands, Bitterne, Southampton, aged 53. Sir Richard, 
who was educated at King’s College, London, was the son of Mr. 
Francis Glass, of Bradford, Wilts, and was for some years in 
partnership with Mr. Elliot, of Morden Wharf, Greenwich, and 
carried on an extensive business as wire rope makers, which firm 
was afterwards merged into the Telegraph Construction and Main- 
tenance Company. It was at this factory that 1250 miles of the 
first Atlantic cable were made, being half of the entire length. 
The cable of 1866 was wholly constructed under the direction of 
Mr. Glass, who, on the successful completion of the undertaking, 
after ten years of unremitting labour, received the honour of 
knighthood. He retired from the company in 1867, and after- 
wards became chairman of the Anglo-American Telegraph Com- 
pany. He was for a short time a member of the Houselof Commons, 
and represented Bewdley from December, 1868, to March, 1869, 

THE Horse Power oF BortErs.—The concluding reports of 
the Franklin Institute on the mode of determining the horse 
power of steam boilers has just been made public. One year ago 
the committee was enlarged by the addition of three members 
interested in the manufacture of modern sectional boilers, with 
instructions to give some rules of easy application by practical 
engineers, This has been embodied in the report, but on the main 
question, what is the integer for the horse power, the committee 
were not unanimous. One portion of the committee adhere to the 
long-established custom of making the evaporation of the cubie foot 
of water, calculated from and at 212 deg., the standard. The other 
portion regard the term as indefinite and inappropriate, and recom- 
mend that the power of the boiler should be definitely specified in 
its evaporative capacity under certain specified conditions of trial. 
The latter plan is undoubtedly the most scientific and definite, but it 
may be long before boiler makers will change the term horse power 
for that of evaporative capacity with a specified economy. The 
various reports of the committee contain information on what is 
considered good practice in regard to grate surface, flue areas, and 
economy of fuel, the heating surface required to evaporate a cubic 
foot in various boilers, the indicated horse power obtainable from 
the cubic foot of water at different rates of expansion, and the 
practical way of testing boilers, These —- will be published 
in —— form by the Institute at a small{charge, for the bene- 
fit of those interested in the subject. 
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RAILWAY MATTERS. 

In the month of November, 1873, there were seventy-six train | 

accidents on United States railways, causing the death of eleven | 

and the injuring of fifty other persons. H 

THE Southern of France Railway Company has concluded a 

contract for 7000 tons of rails, delivered at Bordeaux. The price 
to be paid for these rails is £13 6s. per ton. 


THE HoosacTunnel alignment provesto have been veryaccurately 
made, The error in vertical alignment was only y;in., and that in 
the level was 1jin, This result is very creditable to the engineers. 

In 1872 nearly 7000 miles of new railway were laid in the United 
States; but so far as can be learned not more than 3000 miles have 
been laid in 1873. This accounts in a great measure for the de 
pressed state of the American iron trade. 

Tue train hands of the Philadelphia and Reading Railroad are 
resisting a reduction of wages of 10 per cent., and only passenger 
trains run regularly. Coal trains have almost entirely stopped, | 
owing to the want of hands. Several mines have been compelled 
to stop work. 

THE London, Brighton, and South Coast Railway servants have 
petitioned for payment for Sunday labour and a general advance | 
of 2s. per week in their pay. The Great Western Railway Com- 
pany have voluntarily given an extra shilling per week to their 
porters and platelayers. ‘ 

THE Central Pacific Company are fitting up a travelling 
machine shop in their Sacramento shops. The shop is a large car, 
formerly used as a boarding car, and contains a lathe, small planer, 
drill press, vice-bench and a small engine which furnishes power. | 
There is also a steam pump. The travelling shop is to be used in 

“repairing breakdowns on the Mountain Division. 

THE Duke of Wurtemberg, who is a field-marshal in the 
Austrian army, delivered a lecture the other day on Central Asia 
to the garrison of Prague, in which, according to the Fastern 
Budget, he stated that it is the interest both of England and of 
Austria, in view of the progress of Russia in Asia, to connect | 
Kurrachee with Constantinople by a line of railway. 

On and after the Ist of January the London and North-Western 
Railway Company will charge an increase of 1s. per ton on 
damageable iron to Chester, Birkenhead, Liverpool, and other 
Mersey ports. The Hull, Grimsby, New Holland, and Goole rate 
for the same goods will also be advanced 10d, per ton. Damageable 
iron refers to hoops, sheets, horse nail rods, small rounds, &c. 


THE Lancashire and Yorkshire Railway Company, to show their 
sympathy with their servants, contribute a large annual sum in 
aid of an insurance society established among the men for the 
relief of those who may be hurt on the railway, and of the families 
of such as are fatally injured while discharging their duty in the 
service of the company. Other railway companies would do well 
to follow the excellent example thus set them. 

THE resident engineer of the Tasmanian Main Line Railway 
Company reports that the progress of the works during October 
has been of a highly satisfactory character, both on account of the 
increased number of men and the more favourable weather. The 
activity has extended to each branch of the construction, and 
as regards the line works the heavier portion may be considered 
complete. n the first section of the line the {whole of the 
culverts are now either complete or in course of construction, the 
Bridgewater Bridge gradually progresses, while the Risdon Viaduct 
is finished. The second section is nearly complete in regard to the 
earthworks and culverts as far as the tunnel, a great deal of 
fencing has been fixed, and the Native Corners Bridge finished. 
The tunnel fairly advances, and the material driven through con- 
tinues to be everything we could desire. From this part over the 
third section there is but little to do except the bridges over the 
Macquerie and Elizabeth rivers, which are commenced. Between 
Campbell Town and Evandale the forming of less than three miles 
of earthwork will complete the whole distance. The South Esk 
Bridge progresses satisfactorily, being more than half completed. 

RaILWay unpunetuality is as much the source of mischief in 
Italy with its slow rate of speed as in this country with its swift 
trains. Considering that the great cause of accidents is delay in 

tthe arrival of the trains, and allowing for the slow rate of travelling 
still customary in Italy, the Legislature of that country has 
enacted that after the commencement of the new year any delay 
in the case of a direct train exceeding twenty minutes shall expose 
the railway company to fines on the following scale :—From 
twenty to thirty minutes, the first twenty minutes being included, 
the fine is to be 500 lire ; for a delay exceeding forty minutes the 
fine will be 1009 lire. In the case of omnibus trains the minimum | 
of delay tolerated is twenty-five minutes; for a delay of from 
twenty-six to thirty minutes the fine is 200 lire; for ten minutes 
more 500 lire; and for another ten minutes 700. For any delay 
exceeding fifty minutes the fine is 1000 lire. Mixed trains carrying 
passengers and goods are allowed forty-five minutes irregularity of 
arrival ; any delay beyond that up to an hour exposes to a fine of 
200 lire, and beyond an hour to 500. In Italy the demand is for 
an increase of speed, and regret is expressed that the Government 
should impliedly sanction the present slow mode of locomotion. 
Yet the Italian public have reason to be grateful for the recogni- 
tion of the principle that the Government is bound to take 
measures according to circumstances for the security of the lives 
and limbs of the travelling public. 

A report recently issued by Dr. Frias, the Minister of the | 
Interior of the Argentine Republic, gives the following summary 
with regard to railroad and telegraph works in that country: | 
“The Central Argentine Railway, since it commenced running in 
1SG7, has earned 2,438,185 dols., of which one-half was absorbed 
hy working expenses. The balance paid by Government for the 
7 per cent. guarantee has been 1,182,932dols. In 1872 the net 
gains were 54 per cent. on the capital, and it is expected that in 
1874 the Government will have nothing to pay on the guarantee. 
Some Cordobese proprietors give much trouble by litigation, and 
enormous demands for land expropriated by the line. Mr. Stuart’s 
line to Rio Cuarto has been finished within the thirty-seven months 
stipulated, terminating in November, 1873; the bridge and 
terminus, however, at Rio Cuarto will not be ready till next | 
February. The East Argentine, in spite of the Jordan revolution, 
will open its first section to traffic from Concordia to Federacion 
in October, and the whole line will be completed to Monte Caseres, 
in Corrientos, by the end of 1874. Some delay has been caused by 
difficulties in getting land expropriated. Messrs. Telfener and 
Co, are working at the narrow-gauge line from Cordoba to 
Tucuman, commenced last October, and which there is every 
probability of their completing by October, 1876. The Campana 
line, with guarantee on £400,000, was begun in October, and must 
be completed in two years or forfeit the guarantee. The Andine 
line wide-gauge, will be prolonged from Rio Cuarto to Mercedes, 
on Allan and Elias’ plans. (This is the line since contracted for by 
Messrs. Rogers and Thomas.) The narrow-gauge Cuyo lines are 
not yet awarded, but the Governments of all the upper provinces | 
have engaged to give the land necessary gratis. The railways of | 
the Republic'areas follows :~-Actually working --Central Argentine, 
246 miles; railways in Buenos Ayres, 352 miles; Andine to Rio 
arto, 82 miles; total, 680 miles. In construction—Cordoba to 
Tucuman, 556 miles; Gualegy line, 76 miles; East Argentine, 90 
wiles; Buenos Ayres to Campana, 48 miles; total 550 miles. 
Projected and proposed for—Buenos Ayres, Mendoza, and San 
Juan, 724 miles; Transandine to Chile, 160 miles; Totoralejos, 
Rioja, Catamarea, 440 miles; Tucuman, Jujuy, Salta, 220 miles; | 
Corrientes to Mercedes, 135 miles ; total, 1682 miles. Grand total, 
2912 miles. Every one of the fourteen provinces is now con- 
nected by telegraph, whereas in May, 1870, there was but one | 
short line; no Jess than 1166 miles have been completed in the 
jJast year. Mr, Carranza is making 250 miles in the north, and | 
then there will be nearly 5000 miles in the Republic. 















NOTES AND MEMORANDA. 


A NEW material for nse in circulating tubes for warming purposes 
has been suggested hy Messrs. Grimm and Corwin. It consists 
simply of glycerine in which calcium chloride or some other hygro- 
scopic salt has been dissolved, so as to bring the specific gravity up 


| to 1°40 or 1°45. Such a mixture boils at 300 to 320 deg., and may 


be used without loss of material in many kinds of apparatus for 


heating where steam, Xc., is employed. 


Dr. HormMaANN communicates to the local Engineers’ Association 
of the Cenne a method of effecting the desulphurisation of coke, 
which he has recently discovered, which consists in extinguishing 
the coke as it comes from the furnace with acid manganous chloride, 
or an acid solution of the calcic manganous chloride. The 
theory of its action is that sulphuretted hydrogen is set free, 
which seizes upon the manganese and may be washed out. 

M. PAvL proposes a substitution of albumen for gelatine in the 
bichromate process of photo-lithography. The paper is covered 
with a thin layer of albumen, to which a concentrated solution of 
bichromate is added. After sutticient exposure under the negative, 


| the sheet is covered with lithographic ink and then immersed in 
| cold water in order to dissolve the unaltered albumen, which is 


removed by fine sponge. <A very clear image, it is said, is thus 
obtained, ready to transfer to the stone. 
As a simple method of detecting adulteration of wine, into a 


| small quantity of the wine to be tested, says Le Temps, drop a 


piece of potash. If no deposit is formed, aud the wine assumes a 


| greenish tint, it has not been artificially coloured, If, however, a 


violet deposit appears, elder or mulberries have been used. If the 
deposit be red, the adulteration is sugar beet; if violet red, 


| campeachy wood; if violet blue, privet berries; if clear blue, 


colouring matter obtained from sunflowers. 


THE coal basin of Berger, in the north-western part of the pro- 
vince of Barcelona, occupies an area of about nineteen million square 
metres. The formation is cretaceous, Several seams have oeen 
found varying in thickness from 30 centimetres to 100 centimetres. 
The coal has a specific gravity of about 1°35, contains some 55 per 
cent, of fixed carbon, and 3 per cent. to7 per cent. of ash, and is 
said to be of very good quality. Arrangements are being made for 
the development of the basin by the construction of a railroad and 
the opening of more mines, 

M. BARTHELEMY, after a series of experiments on the aqueous 
exhalation of plants, concludes that in plants there is an insensible 
exhalation throughout the entire cuticle surface, through the 
medium of a true gaseous dialysis ; that there is an abrupt emis- 
sion of saturated gases which escape by breathing apertures when 
the plant is submitted to a rapid elevation of temperature, espe- 
cially when under a bell glass ; and that there is finally an accidental 
exudation, theresult of defects in equilibrium between theabsorbent 
action of the roots and the work in the aerial portions for the 
fixing of the carbon added to the elements of the water—a labour 
which ceases when light disappears, 


M. Cuary, of the Dortmund Smelting Works, has experimented 
on the economical utilisation of cinders by exposing them, while still 
at a red heat, to a blast of compressedair. Thecarbon monoxidethus 
obtained is turned under the boilers. The heating power obtained 
was about one-half that of the coal, but difficulty was experienced 
in removing the slag formed. M. Mosler stated that mixing the 
cinders with lime made a very good building material, with the 
exception that it was too absorbent. On attempting to utilise the 
cinders by passing a blast through them, a slag formed in ten 
minutes, which entirely shut off the blast. Cinders picked out by 
hand were found on an average to give 26°7 per cent. by weight, or 
10°5 per cent. by volume, of ash, 

Mr. RIcHARDSON, the Dominion Geological Surveyor, who has 
spent the greater part of the past summer in geological researches 
along the coast and in the interior of Vancouvers Island, gives a 
glowing account of the vast mineral resources which everywhere 
abound in the colony. Iron, coal, copper, marble, X&c., exist in 
inexhaustible quantities, and must sooner or later be productive of 
untold wealth. On Texada Island alone the iron beds, if beds 
they can properly be called, seeing that they tewer up mountains 
high above the level of the sea, are of incalculable value, the rock 
assaying 10 per cent. of pure iron of the very best quality. In the 
immediate vicinity of the vast iron beds are equally vast beds of 
excellent limestone, and in close proximity to them are extensive 
veins of bituminous coal, 


Ir is well known, says the Sacramento Record, that the more 
frequently old wrought iron is worked over the better it becomes. 
Acting upon this principle all the axles with worn journals on the 
Central Pacific Railroad are now sent to the shops in this city, and 
by a blow from the trip-hammer the ends are cut off. These ends 
are thrown in the scrap-pile, and are worked over as needed. The 
amputated axle is now upset, and the ends beaten out to a shape 
like a hollowed hand. Into this hollow a fifty-pound piece of fresh 
iron, at white heat, is welded and thoroughly worked upon the 
axle, which, being returned into the lathe, is found to be superior 
in all respects to completely new axles. Since this plan has been 
adopted over ten thousand journals have been thus treated. The 
rapidity and neatness of the process will repay a visit to the works 
to witness it. 

THE physiological action of coffee, according to MM. Aubert and 
Haase, should not be attributed to caffeine, but to other principles. 
An injection of 0°6 cubic inch of coffee containing 0°6 grain of 
caffeine killed a rabbit in a very short time, producing acceleration 
of the pulse and respiratory organs, uneasiness, and finally con- 
vulsions. An injection of 0°75 grain of pure caffeine, however, did 
not produce death nor even any symptoms of sickness. An infusion 
of 770 grains of very hot coffee, corresponding to 6°3 of caffeine 
acts upon a man far more intensely than a stronger dose of pure 
caffeine. Headache, vertigo, trembling, and similar symptoms are 
produced, which last upward of four hours. Coffee extract, 
deprived of caffeine by cldoroform and injected into the jugular 
vein of a rabbit, causes strong convulsions, but never tetanus, such 
as is produced by an over-dose of caffeine singly. 

Tar old weathercock has three essential faults: it indicates a 
direction when there is a dead calm, it gives no means of learning 
the force of the wind, while it fails to show the true course of the 


}same by exhibiting merely its horizontal component. M. Tany, 


says the Scientific American, proposes this arrangement to be 
attached to the ordinary lightning rod :—Just above a suitable 
shoulder on the latter is placed a copper ring, grooved, and made 
into a pulley easily rotated in a horizontal plane. Around this 
passes a knotted cord, the ends of which sre secured to the ex- 
tremities of a short stick or metal rod, to which is seenred a simple 
streamer. Thus constructed the vane indicates a calm by falling 
vertically, and besides shows the strength of the wind by being 
blown out more or less from the lightning rod. As is evident, it 
is capable of motion in every direction, so that if there exist in 
the wind an upward tending vertical component, the same will be 
shown. . 


By directing upon a shect of spongy paper, wet with bisulphide 


of carbon, a spray of pure water, hoar frost is not formed; but if | 


the conditions be reverse’, and the bisulphide applied in a finely 
divided spray (according to M. Decharme) a circle of arborescence 
becomes quickly apparent. The same jet, directed on the bulb of 
a thermometer, produces first hoar frost and then arborescence, 
together with a lowering of temperature from 50 deg. to 7 deg. 


| Fah. Arborescence thus formed upon a glass plate may be 


retained long enough for examination by the microscope. Other 


upon spongy paper are chloroform and rectified sulphuric «wud 
bromhydric ethers. The icy arborescence is believed to be purely 


| aqueous. Its point of fusion corresponds exactly with 0 deg. Cent. 


(32 deg. Fah)., and it has no taste or odour for the evaporation of 
the volatile liquid with which it is impregnated. 





| liquids which are capable of producing similar etfects to bisulphide | 


MISCELLANEA. 

A pnock is to be constructed in Bombay at a cost of £750,000. 

Ir is said that 400 men were killed in the State of New York 
in seven months while coupling cars. 

THE Dutch Government have just promulgated a law, which came 
into operation yesterday, repeating almost entirely the customs’ 
duties on various iron and steel articles—iron rails, machinery, and 
argicultural implements. 





THE Jronmonger, monthly trade journal, has issued a Diary and 
Text-Book for 1874, which will be tound a convenient desk manual 
for those in the trade, and which contains a large amount of 
special information, with many useful tables and trade lists, 


ForMAv notice is given that the directors of the Gas Light and 
Coke Company intend to apply to the Board of Trade, to appoint 
Commissioners to revise the illuminating power and price of the 
gas supplied by the company during the year 1874. 


Mr. Stu, the chairman of the Berlin Waterworks Company, in 
conjunction with Mr, Gill, the Berlin director of the company, has 
sold the waterworks to the municipal authorities of the city. The 
profits realised by the company are very considerable, 


Apvices from Brussels state that in the Charleroi district a 
reduction of from 10 per cent, to 15 per cent. is being made in 
coal miners’ wages. The miners acquiesce in the reduction, as they 
know that the local trade is dull, and that stocks are accumulating 
in the basin, 

TuE firm of Heyerdahl, Schinberg, and Co., of London and New 
York, has expired with the year 1873, by eftiux of time. Mr. 
Schinberg continues the iron and steel business in both cities 
under his own name, Mr. R. Brandt signing for him by procura- 


. tion in New York. 


THE Syndical Chamber of Paris have determined on the forma- 
tion of a Commission of Commercial Geography, which is intended, 
in the words of the report, ** to furnish export commerce informa- 
tion which may aid its development and encourage geographical 
studies and discoveries.” 

THE following gentlemen were the successful candidates at the 
open competitive examinations for three situations as inspectors of 
coal mines in the department of the Home Secretary :—John 
Gerrard, John Laidler Hedley, and Arthur Henry Stokes, This 
was the first competitive examination for this office. 

THE testing of stoves sent in for competition for the Society of 
Arts’ prizes will commence early in the present month, half of the 
testing rooms being nearly completed. Due notice will be sent to 
each exhibitor of the time when his stove will be tested. A large 
number of stoves have been received, the number of competitors 
being 104. 

WE learn that the Whitby Dock Bill has reappeared in a 
corrected form, the North-Eastern Railway Company having 
declined to concur in the clauses by which they were to assist and 
co-operate in the project in a variety of Ways. The clauses by 
which these objects were to be attained have consequently been 
withdrawn from the bill. 

DvriNG the past year eight telegraph companies were floated in 
England with an authorised capitai of £11,435,000 ; thirty-three 
mining companies, with £4,988,000 authorised capital ; thirty-five 
colliery companies,\with £4,985,000 capital; six railway companies, 
with £1,992,000 capital; five gas companies, with £1,050,000 capital; 
two water companies, with £600,000, and tive tramway companies, 
with £370,000 capital. 

Apvicgs from Lima state that the Peruvian Government have 
granted the concession for laying a cable from Panama to Peruvian 
territory to the Telegraph Construction Company. The length of 
cable required is about 1000 miles, and negotiations are reported 
as pending for an extension to Chili, thus bringing the West 
Coast of America into telegraphic conimunication with the world, 
vid the system of the West India and Panama Company. 

AUSTRALIAN advices state that Ballarat will in all probability 
become the Birmingham and Lal Lal the South Staffordshire of 
Australia, Eight veins or belts of ironstone, which on assay gave 
50 to GO per cent. of iron, and some of which are said to be from 
30ft. to 40ft. thick, have been discovered on the western slope of 
the Moorabool River, Victoria. Stone for building, fireclay for 
making firebricks, and lignite and wood for fuel exist in great 
abundance in close proximity to the veins of ironstone. 


On Monday last the French Academy of Sciences named Mr. J. 
Norman Lockyer, F.R.S., one of its correspondents, to fill the place 
rendered vacant in the Astronomical Section by the death of 
Encke. We believe that the following is a complete list of the 
English scientific members of the French Institute at the present 
time :—Foreign Members.—Professor Owen, Sir C. Wheatstone. 
Correspondents.- Geometry.— Professor Sylvester. Mechanics,— 
Sir W. Fairbairn, Astronomy.—Sir,G. Airy, Mr. Hind, Professor 
Adams, Professor Cayley, Sir Thomas MacLear, Mr. Lockyer. 
Geography and Navigation.—Admiral Richards, Dr. Livingstone. 
Physics.—Dr. Joule. Chemistry.—Dr. Frankland, Dr. William- 
son. Mineralogy.—SirC. Lyell, Professor W. H. Miller. Botany. 
—Dr. Hooker,—Anatomy and Zoology.--Dr. Carpenter. 


In a@ recent railway debate in the Legislative Assembly of 
the colony of Victoria a member, Mr. Hanna, alluded to the 
discovery in the county of Mornington of a permanent and sub- 
stantial coal-field. He was referring to the ground occupied by 
the Great Victoria Gold Mining Company, in the Strezlecki 
Ranges, Gipps Land. They claim to have discovered valuable 
deposits of coal, iron, and fireclay. At a depth of 20ft, a seam of 
coal 2ft, 10in. in thickness was found, at 278ft. a seam of 4ft., 
in thickness, at 298ft. a seam of Sit. and at 310ft. a seam of 1ft. 5in, 
The company’s manager considers that the first seam will supply 
7,528,887 tons of coal, or, allowing 15 percent. for waste, 6,399,555 
tons ; the second seam is estimated to yield 3ft. of workable coal, 
or allowing for waste, 9,854,212 tons; the third and fourth seams 
are estimated to yield 9,854,212 tons of coal. 

At a meeting of the Dundee Chamber of Commerce on 
Wednesday, the 3lst ult., the president stated that the flax, 
tow, and hemp imported during 1873 amounted to almost 40,000 
tons. For twenty-five years past there had been scarcely any 
change, while the manufacture of jute had advanced amazingly. 
In 1873 the total importation of jute was 142,000 tons, as com- 
pured with 46,983 tons in 1863. The direct importations to 
Dundee this year had been 102,000 tons. The trade in jute had 
not been so profitable during the past as in the previous year. 
There was nothing to excite despair; wages and everything else 
connected with manufactures have advanced so much that the 
non-paying point was soon known, The prosperity of the staple 
trade which had made Dundee what it was, was, however, very 
gratifiying to all connected with it. 





A BILL has been lodged by which it is sought to enable the 
River Wear Commissioners to make a series of short branches of 
railways leading to their docks, and for amending the Acts relating 
to the Commissioners, and for other purposes. The preamble sets 
out that the making of a series of short lines between the Durham 
and Sunderland Railway and the Londonderry Railway would 
tend to promote the coal export trade of Sunderland, and that it 
is expedient to amend the Commissiorfers’ Acts relating to the 
election of Commissioners, and to the removal and prevention of 
obstructions in the Wear. The short lines are nine in number, and 
vary in length from five furlongs to ene furlong, six of them being 
asvut the lateer length. ‘he clerk two the Commissioners is to 
prepare a list of coalowners, shipowners, exporters, and importers, 


| who shall be entitled to votein the election of Commissioners, who 


shall retire triennially, as follows: Seven elected by coalowners, 
five by shipowners, and one by importers and exporters, 





THE ENGINEER. 

















PETERSBURG. 


ST. 


AT 


BRIDGE OVER THE NEVA 


PROPOSED. 


DESIGNED BY MR, R, 


M. ORDISH, C.E. 


(For descriptionsee page 4 ) 





ee | 


I 





JAN. 





9 


=) 


1874. 

















JAN. 2, 1874. 


THE ENGINEER. 





7 





FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—ASHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwiermeveRr, Bookseller. 

NEW YORK.—WI.iMer and Rocers, 47, Nassau-street. 








FUBLISHER’S NOTICE. 


*,* With this week's number we wsue as a Supplement No. LXXI. 
of our “‘ Portfolio of Working Drawings,” representing a Tank 
Locomotive for the Bhore Ghaut Incline—Great Indian Peninsula 
Railway. ‘By Messrs. Neilson and Co., Glasgow. Each number, 
as issued by the publisher, should contain this Supplement, and 
Subscribers are requested to notify the fact should they not 
receive tt. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily jor publication, but as a proof of 
good faith. No notice whatewer will be taken of anonymous- 
communications. 

W. F. (108, High-street.)— Your communication shall appear ; it is crowded 
out this week. 

C. A. C. WinteRTHUR.—Subscriptions received with thanks, 
NEER, dated 25th May, 1866, is out of print. 

C. W. W.—Bourne’s, and, indeed, almost every treatise on the steam engine, 
contains an account of Woolf's inventions. 

Friyinc Durcuman.—You can probably obtain what you require through 
Messrs. Nutt and Co., Strand, or Messrs. Williams and Norgate, Henrietia- 
street, Covent-garden. 
. H. W.—There is no such thing as a special treatise on circular saws. We 
shall be happy to supply you with any information you may require. 

J. D. B. anp Co.—As far as safety is concerned, jin. bolts spaced 6in. apart 
will secure the flanges against 80 lb. steam; but you will have less chance 
of leakage, and a far better job every way, by using eight gin. bolts. 





Tue Enci- 





SILK-SINGEING MACHINERY, 
(To the Bditor of the Engineer.) 

Srr,—Can any correspondent give me the address of a maker of a sv" 
called singeing machine, which is used in silk-finishing establishments * 
The machine is described to me 7? continental friend as a new inven- 
tion, and its merit lies in singing the thread of silk or satin by way of a 
gas apparatus. I should be thankful to any one who can comply with 
my wishes. Awaiting your reply. F. B, 

London, 27th Dec., 18/3. 





SUBSCRIPTIONS: 

Tue EnaGineer can be had, by order, from any newsagent in town or country 

at the variovs railway stations ; or it can, uf preferred, be supplied direct 
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Art the beginning of each year for many years, we have 
reviewed the progress of engineering and the arts and 
sciences cognate to it; and we have endeavoured to indicate 
to the best of our ability the direction in which progress is 
most desirable, or most likely to take a tangible shape. We 
have no reason to doubt that the policy of devoting a large 
portion of the first number of Tuz EncineEr which is 
published with the commencement of the year to such a 
review, is acceptable to the great body of our readers. Yet 
we always approach the subject with diffidence. There is 
so much to be said, and the space for saying it is so limited, 
that the consciousness of omitting all reference to many 
things that ought to be brought before the profession is ever 
present with us; and we feel each year that our labours 
must prove to a certain extent unsatisfactory. Yet the 
excuse for our shortcomings lies in the very magnitude of 
the interests which our profession represents, avd the excuse 
is valid. If engineers accomplithed less, it would be 


easy to record their deeds. In the fact that they each 
year play a Fn of unparalleled magnitude in the economy 
we find an apology for our own shortcomings. 


Pp 
of the worl 





Indeed, it is indisputable that the members of no other 
profession have done so much to promote the material pros- 
perity and happiness of the human race. Statesmen, ge- 
nerals, lawyers, divines, poets, painters, have all contri- 
buted tothesame endsin greater or lesser degree; but without 
the engineer there is, after all, no true civilisation—no real 
advance in any nation towards material comfort, wealth, 
or power. We use the word “ engineer” in its fullest sense, 
as representing essentially the men who com 
of nature to serve us most effectually. 


are.” We may enlarge the scope of the aphorism, and say 
of nations, “Show me your engineers, and I will assign 
you your place in the world.” Where, for example, can 
any kingdom or people be found who are far removed from 
barbarism and yet do not avail themselves of the labours of 
the profession? There is scarcely an important region— 
fairly populated—on the face of the earth in which we can- 
not find a record of the presence of the engineer; and 
the all but universal range of his labours renders the 
writing of even the most limited history of those labours 
a task which it is almost impossible to perform with any- 
thing like completeness. Therefore, we feel that we can 
here do little more than glance at the past, and indicate in a 
very shadowy and imperfect way what the future is likely 
to bring us. 

The most important works of the civil engineer may be 
classed under three heads :—First, the drainage and water. 
supply of towns—sanitary engineering, ina word; secondly, 
the construction of railroads and canals; and thirdly, the 
formation of harbours and docks. We have placed sani- 
tary engineering first, because, although it is to some ex- 
tent almost a new thing in the world, it plays a more and 
more important part in human affairs every year. Without 
adequate systems of sewerage and water supply, our great 
cities and towns could have no existence; and it is beyond 
question that to the labours of the sanitary engineer is due 
the remarkable immunity from high death rates enjoyed 
by the great centres of commerce in Great Britain. ‘The 
sanitary work of a nation is of a very practical character; 
there is little or no room for theory about it. It consists 
essentially in supplying an abundance of pure water, and 
providing efficient means of disposing of sewage. Fortu- 
nately, the first is comparatively an easy task; at the 
worst, it is a question in this country of money. Unfortu- 
nately, the disposal of sewage still presents many problems 
yet unsolved. We have little past experience to guide us, 
and we are beset with difficulties on every side. On the 
one hand, an Act of Parliament asserts that sewage shall 
not be poured into rivers—the natural channels for the 
discharge of a nation’s impurities; on the other, epiden.ics 
of the fellest character insist on the prompt removal of 
every particle of the decaying filth of every household. 
The difficulty lies in reconciling these contending condi- 
tions. Only two methods of escape present themselves. 
Either the sewage must be deodorised and purified so that 
it may be discharged into a stream without sensibly pol- 
luting waters otherwise uncontaminated, or the natural 
channels of discharge must be abandoned altogether as 
a solution of the problem, and resort had to sewage 
farms. Let us see what has been done during 1873 for 
the disposal of sewage, and what it is possible may be accom- 
plished in 1874. 

In the month of January the report of Mr. Bazalgette 
and Mr. Keates on the experimental operations of the 
Native Guano Company at Crossness was presented to the 
Metropolitan Board. From Atgust 27th to November 30th 
in the previous year, the company had applied what is 
called the A BC process to the treatment of a portion of 
the sewage at the southern outfall works of the Metro- 
politan Drainage. A daily flow of sewage to the extent of 
nearly 12,000,000 gallons for the three months was thus 
treated. Mr. Keates reported that “the effluent water 
was, on the whole, very good.” Also that “during the 
preparation of the manure, including the storing of the 
moist cakes of mud from the process, and the final drying 
in the drying cylinder, no offensive effluvia were emitted.” 
So far the results were satisfactory; but the commercial 
results were less clearly demonstrated. Mr. Keates stated 
on this point “that the value of the manure, as judged by 
its chemical composition, does not exceed 20s. per ton.” 
The company decline to have their manure valued by the 
ammonia standard, and appeal to agricultural results as 
showing that the real value of the manure is about £3 10s. 
per ton. In reference to the Crossness trial, they were 
anxious to repeat it, so as further to prove the merits of 
their process. But the Metropolitan Board absolutely 
por wl to allow them any more sewage to operate upon, 
and required the company to remove the works which they 
had erected. All efforts on the part of the company to be 
allowed further opportunity to try their process at the 
spot met with an uncompromising refusal, the argument 
being urged by several members of the board that there 
was no prospect of the sewage being made profitable to 
the ratepayers by the A BC process. At last the com- 
pany proceeded to pull down the buildings they had 
aoe and to demolish the above-ground tanks, besides 
removing the whole of the machinery and plant. The 
board even required the removal of the foundation of the 
tanks, which had, consequently, to be blown up with gun- 
powder. The entire cost of these works and the experi- 
ments connected with them is said to have been somewhere 
about £20,000. At this rate, combining capital and 
current expenses, the Native Guano Company may be 
said to have expended 7s. 6d. on every ton of sewage. 
The company complain bitterly of the summary manner in 
which they have been treated by the Metropolitan Board, 
and intimate that if the board were subject to the same 
sanitary restrictions as all other local authorities con- 
cerning the discharge of sewage into a stream, the policy 
at Spring Gardens might undergo some change. The 
process is being carried out at Bolton and Leeds, where the 
results are said to be altogether satisfactory. At Hastings 
the A B C works have only been _—— at intervals, 
but it is understood that they will shortly be started 
under auspices which will secure continuous operation. 

In May, the Committee of the British Association on 





the Treatment and Utilisation of Sewage presented another 
of their annual reports. On this occasion it was shown 
that in the case of Mr. Hope’s sewage farm at Romford 
less than 11 } cent. of the total nitrogen applied to the 
land escaped in the effluent water, and that upwards of 
40 per cent. was actually received in the crops grown 
upon the land. Mr. Bailey Denton’s operations at Merthyr 


| Tydvil were described as an example of filtration rather 
1 the powers | 
An old adage says, | 
“Show me your company, and I will tell you what you. 


than of utilisation. Concerning Major-General Scott’s 
lime and cement process, as illustrated at Ealing, the com- 
mittee allowed that by this method the suspended matters 
were precipitated very completely; but they considered the 
effluent water too impure to enter the stream, and too 
valuable to be wasted. In regard to the earth-closet 
system, it was found that soil used three times over 
on this plan was still extremely poor in its fertilising 
properties. Whitbread’s patent—a precipitation process 
—was spoken of favourably. These and various other 
methods of treating sewage have been brought more or 
less before the notice of the public; but the subject 
has made little progress during the year. A _precipita- 
tion method patented by Mr. Dugald Campbell is likely 
to be further heard of. The Phosphate Sewage Company 
are exhibiting the virtues of their process on the Lodge 
Farm, at Barking, by permission of the Metropolis Sewage 
and Essex Reclamation Company, who still hold the con- 
cession of the northern sewage of London. The General 
Sewage and Manure Company, after experimenting at 
Nuneaton, have removed to Coventry, and are inviting the 
Metropolitan Board to examine their process. The “ sewage 
problem,” as it is termed, is being pressed very urgently 
on the notice of the towns on the upper part of the Thames, 
the Conservators being determined t» enforce the law pro- 
hibiting the discharge of foul liquids into the river. One 
of the most singular events of the year has been the spread 
of typhoid fever in London by means of the milk supply, 
the latter having been contaminated by the washing of the 
= cans in the water of a polluted well in Buckingham- 
ire. 

In the early part of last year a committee of the Society 
of Arts took evidence on the applicability of the water 
supply of London to the extinction of fires. One of the 
first witnesses was Mr, J. Quick, engineer to two of the 
London water companies. This gentleman stated that the 
total expenditure required for new fittings in order to carry 
out the constant supply system in the metropolis would be 
£3,000,000 or £4,000,000; but if the work were done by a 
public authority by means of large contracts, the expense 
might be reduced by as much as one-third or one-half. The 
present supply of water to the metropolis is at the rate of 
about 33 gallons per head daily. The waste in the better 
class of houses is computed at one-third the supply; and in 
the poorer class, where the fittings are inferior, at about 
one-half. This amount of waste on a total considerably 
exceeding 100,000,000 gallons per day is a serious considera- 
tion, and shows also a great waste of plant and steam 
power. Manchester has a constant supply, and uses only 
20 gallons per head. Supposing London to have a constant 
supply, the advantage thereof in case of fire could not be 
caged utilised without the introduction of hydrants. 

(ir. Quick estimated the cost of hydrants for all London 
at between £400,000 and £500,000. In the report 
presented by the Fire Committee of the Society of 
Arts, these and other facts were adverted to, but 
the inquiry was manifestly imperfect. Some of the 
conclusions of the g¢ommittee were entirely at variance with 
the annual reports of Captain Shaw. By the latter it is 
shown that fires in the metropolis are diminishing both in 
number and magnitude. The committee broadly stated 
that “ the mains are not constantly charged,” whereas as a 
matter of fact 900 miles of main in the metropolis are 
constantly charged, constituting nearly one-third the entire 
length. The committee also complained that London had 
seven separate water companies, and that “the mains of 
each separate company had no connection with each other.” 
The meaning of the committee is hardly expressed in this 
part of the sentence, but it is evident that the committee 
were quite unconscious of the fact that certain of 
the London water companies, unsolicited, and at their 
own expense, had effected a junction between the 
mains of their respective districts—the junction, how- 
ever, being simply provided ready for action. It is not 
generally known that the effect of the strike of the gas 
stokers in 1871 was partly neutralized by a temporary 
junction between the mains of two of the London gas com- 
panies, But the gas and water companies have few friends, 
and are singularly slow to answer any reflections cast upon 
their management. The water companies are quietly doing 
a considerable amount of good cok a which their critics 
are almost wholly unconscious. Last July, Major Frank 
Bolton, the water examiner appointed by the Board of 
Trade, drew attention to the fact that on the 900 miles of 
main constantly charged, not a single fire plug had given 
place {oa hydrant. During a discussion at the Metropo- 
litan Board about that time, it became apparent that the 
managers of one of the London water companies were 
urging the board to improve the existing arrangements 
with regard to the water supply at fires. This sounds 
strange, coming from such a quarter. The board referred 
the subject to a committee, and we do not remember having 
heard anything more about it. In the meantime the 
London water companies are going on with the extension 
of their works, several of them incurring a large expense 
in order to be in a position to give the constant supply—a 
boon already granted to a large number of the poorer class 
of houses, especially in East London, The engines employed 
in pumping water’for the supply of the metropolis are 108 
in cakes equal in the aggregate to 12,900-horse power. 
The reservoirs occupy an area of 400 acres, with a capacity 
for more than a thousand millions of gallons. The filter 
beds have an area of 70 acres. Both reservoirs and filter 
beds are being enlarged in several cases, and the South- 
wark and Vauxhall Company are constructing extensive 
works at Nunhead. . te 

In spite of the comparatively limited opportunities 
which at first sight might appear to be open to the civil 
engineer at home, yet there 1s still a great deal to be done 
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before the younger members of the profession are reduced, 
with regard to the work before them, to the same unfor- 
tunate condition in which Alexander of Macedon found 
himself with respect to future kingdoms. A great number 
of hard nuts in both civil and mechanical engineering, 
have been cracked, but there are a good many in which the 
kernels are still intact. In the present age of progress it is 
not sufficient to have a railway, a canal, or a bridge, which 
barely fulfils the duty demanded of it. Everything is 
worked now at high pressure, and the maximum value ex- 
tracted from every object natural and artificial. The 
problem of the annihilation of time and space appears less 
difficult every year. Ifa railway makes a detour of a few 
miles, a loop line is constructed to save the trifling distance, 
and a delay of half-a-dozen minutes is considered enormous. 
Tunnels and viaducts are the means by which many old 
lines can be shortened and improved with regard to their 
gradients. Estuaries can be crossed by bridges, and a cir- 
cuitous route along the shore thus avoided. By the aid of 
steel the span of bridges may, it is possible, be increased to 
dimensions far surpassing any already in existence. But 
examples of the application of this material to bridge 
building are as yet very limited ; we shall mention one as 
we proceed, which is built of the material, and presents 
several features well deserving the attention and con- 
sideration of engineers. 

A curiosity in bridges has been lately erected over the 
Danube Canal, Vienna. It was illustrated in our columns 
of the 16th May ultimo, It is not easy to arrive at the 
principles which guided the designer in the construction of 
the bridge, although it partakes both of the girder and the 
suspension system. The pull of the chains or inclined 
bars, which, in an ordinary bridge of that character of a 
single span, would be taken by the towers, or by similar 
bars on the land side, is provided for by the stiffness of the 
top member, Comparing the total weight with the span 
of this structure, there does not appear to be any particular 
economical advantage in the peculiar and almost bizarre 
form bestowed upon it. An example of bridge engineering 
on a gigantic scale is afforded by the great structure across 
the Tay, which is now fast approaching completion. Its 
total length from shore to shore is 10,320ft.; com- 
mencing from the Fife side the bridge is composed of three 
spans of 60ft., two of SOft., twenty-two of 120ft., fourteen 
of 200ft., sixteen of 120ft., twenty-five of 60ft., one of 
160ft., and six of 27ft. An unusual feature in the struc- 
ture is that the rails are laid on the bottom flanges of some 
of the girders and on the tops of others. The piers are 
built of brick cased with iron, and were floated in sections 
or lengths to their permanent site. The girders are of the 
lattice type, with an intersection of the diagonal bars of 
the web. The arrangement by which vertical] struts, equal 


- to about half the depth of the girder, rest upon the inter- 


section of the bars of the web, is not one to be recommended. 
This bridge, which we fully illustrated in our impression 
for April 4th, 1873, is to be followed by one over the Forth, 
possessing many similar features, which is expected to be 
proceeded with at an early date. 

In America the East River Bridge is a fine example 
of one type of construction; but possibly the most re- 
markable in existence is the St. Louis Bridge. This structure 
possesses so many features of novelty and interest that 
it is well worthy cf a brief description. The river 
is crossed by three arches springing from the east 
and west abutments to piers in the river. From the 
abutments to the piers east and west the arches have a 
span of 502ft.; the central arch from pier to pier has a 
span of 520ft. These arches are of cast steel. The bridge 
being double, the arches are double; but the principle can 
be more easily shown with one part, for as it is built it is 
really two bridges joined together, and it could be made 
indefinitely broader or narrower according to require- 
ment. The arch is composed of tubes, each 12ft. in 
length, joined together by means of couplings. There are 
four sets of tubes, arranged two above and two below. 
The top and bottom row form a chord, and these are 
united together by main-braces in the form of a letter A. 
The two chords are stiffened literally by tie rods. The 
manner of getting the portions of the arch in position 
is ns follows :—The tubes are brought in barges under- 
neath the place where the men are working, and are 
elevated by a small stationary engine. The ends of the 
tubes are so nicely grooved that they fit it very tightly, 
even without the couplings. They are grooved also on 
the outside, to correspond with the grooves and fillets of 
the couplings. When the latter have been ap) lied, a pin, 
with a diameter of Sin, and a weight of 1001b., is screwed 
through the couplings, going also through the united ends 
of the two tubes. The bridge being double, there are 
eight rows of tubes, making for the side arches 340 to the 
span and 342 for the central arch, The moment that one 
tube is in place, the tube that balances it on the other side 
of the pier must be put into position. The strain upon 
the iron cables that support the tubes until they form a 
perfect arch is regulated to a pound weight by means of 
hydraulic rams. When the temperature rises the cables 
stretch and the whole fabric of uncompleted arching sinks 
a little. It has to be raised up, and the rams do this by 
taking a little gentle pull upon the cables, or, as sailors 
say, hauling taut. This is effected by pumping a little 
glycerine into the rams, If, on the contrary, the tempera- 
ture falls, the cables contract, and tilt up the arching a 
trifle more then is required. Then a little glycerine is 
pumped out of the rams, and the pressure on the cables is 
relaxed. The method of construction to preserve the just 
balance is naturally to build the tubes half way from 
each side of the pier at the same time, so that one 
half balances the other half. The engineers commenced 
in this manner with the pier nearest the western bank, 
building up at the same time the tubing from the western 
abutment. When the latter met the western half of the 
first pier the extremely hot weather had expanded the 
metal and the tubes would not unite. Baron Fladd im- 
mediately bought hundreds of bales of gunny-bags and 
packed the recalcitrant tubes in ice. All night the ther- 
mometer kept rising, but the ice did its work, and the 
tube came together so closely as to make a perfect fit. The 





same result could have been obtained by blasts of cold air, 
but the Keystone Bridge Company of Pittsburg, who have 
the contract for the superstructure, were in a hurry to 
close the western arch, so the ice was used. The bridge 
will have an upper and lower platform, one for road and 
foot traffic and the other for a double line of metals. 

Another bridge in the States which deserves notice is 
that which is to cross the Hudson at Poughkeepsie, the 
corner-stone of which was laid within the last couple of 
months. It is intended to connect Boston, Providence, 
Portland, Worcester, the iron ore regions of Connecticut, 
Dutchess County, and the Hudson River with Scranton, 
Easton, the Delaware River, the coal and oil fields of Penn- 
sylvania, Harrisburg, Pittsburg, Oswego, Buffalo, and the 
West by a route in which there will be a gain of some 
eighty miles in a total of 318 miles, or a saving of some 30 
per cent. It is strongly urged in favour of this great un- 
dertaking that it will practically connect five of the great 
trunk roads gn the west side of the river, or that opposite 
Poughkeepsie, and three on the east side converge at that 
portion of the Hudson which this bridge is designed to cross. 
The structure will be of the truss type, and the rails will 
be laid on the upper or top chord, at an elevation of 194ft. 
above the river. There will be four piers in the river, at 
a distance of not less than 500ft. apart. This will give tive 
spans of 500ft. each, which will not in any way impede the 
free navigation of the river. The entire length of the 
bridge will be about one mile, of which a trifle over 2500ft. 
is on the channel of the river. The other half will con- 
sist of land approaches, mainly on the east or Poughkeepsie 
side. ‘The land piers will be built of solid granite or blue 
stone masonry. They will be eight or ten in number, and 
will vary in height from 20ft. to 80ft. or 90ft. The piers 
on the bank will be somewhat similar, but higher, and also 
more massive and substantial. The piers in the river pre- 
sent the greatest difficulty to the engineer, as they must be 
sunk about 130ft. below the high-water level in order to 
secure a solid foundation. 

It is not often that a river of the importance and size of 
the Thames can boast of having two bridges completed and 
opened in the same year. Both the Albert and the Wands- 
worth bridges were opened within a few months of one 
another. The former has been recently described and 
illustrated in our columns. The latter is constructed on the 
lattice principle, and might be supposed to be a continuous 
bridge by anyone who was not aware that true continuity 


does not consist in merely joining the ends of girders. 
together over the supporting pier. In this structure there | 


is a total absence of that proper provision for the varying 
strains to which it is exposed; and considering that, from 
its character, every passer-by can investigate the quality of 
the workmanship, it is a pity that more pains and a little 
more money were not bestowed upon it. It is true that it is 
not much frequented just at present, and probably will not 


be for some time, judging from the appearance of the | 


approach on the Middlesex shore ; but some day it may 
unite two very populous neighbourhoods, and for this, if for 
no other reason, more regard should have been paid to not 
only the style of design and workmanship, but also to its 
strength, which is below that of several of its brethren 
lower down the stream. There may be doubts respecting 
the relative zesthetical merits of the Chelsea and the Albert 
bridges, but to whichever structure the observer may in- 


cline, there is no doubt but that they are both ornaments | 


to the river. Unfortunately, the same statement cannot be 
made with respect to the Wandsworth Bridge, which is 
amply as good a specimen of the lattice type of construction 
as the Lambeth Bridge is of the suspension type. 

The list of bills in Parliament for the construction of 
railways shows that this branch of engineering is not yet 
quite extinct at home, and the few unimportant additions 
lately made to our railway system testify to the same fact. 
No very great activity has been manifested in railway 
works on the Continent, although more has been done 
there than here, perbaps for the reason that more is required 
to be done. With the exception of Russia, the railway 
system of the great continental powers, so far as mere 
international communication is concerned, is tolerably well 
developed. This is not the case with the lesser powers, 
within whose dominions there is abundance of work for the 
railway engineer. A word must be said about the St. 
Gothard line and its tunnel, which surpasses that of Mont 
Cenis, being 16,300 yards in length. One of its extremities 
is at Airolo and the other at Goschenen. The piercing 
from the former end has proceeded to a distance of 1200ft., 
and from the latter to a length of 1350ft. It is perfectly 
straight, with the exception of a length of 160 yards at the 
southern end. It hasa similar transverse section to that 
of Mont Cenis, and its greatest height above the level of the 
sea is 3780ft. From its length, and the purpose it will 
ultimately serve, it is justly entitled to be called the Great 
Alpine Tunnel. 

n Turkey, railways have made considerable progress 
during the past twelve months. A line has been opened 
from Constantinople to Adrianople, and will be extended 
to Novi, so as to effect a junction with the Croatian lines. 
By its means the four most important cities in the empire 
will be put into communication with one another, namely, 
Constantinople, Adrianople, Phillippopolis, and Sophia. In 
the southern part of the country, the railways from Uskup 
to Salonica, and from Adrianople to Enos, have been like- 
wise opened, and form channels of communication with 
harbours situated on the Egean Sea. In course of con- 
struction also, in the same country, are lines from Sopbia to 
Sarembey, which will be connected with the Servian lines 
by a short branch to Nish-Alexinacz. A railway is also 
being surveyed from Sophia to Vrostindil, and an extension 
to Banialuka, with a view to opening up the resources of 
Bosuia. Passing from Europe into Asia, a very important 
enterprise, and one which will materially influence the 
commerce of the Mediterranean, is the Soudan Railway, un- 
dertaken by orders of the Khedive. The object is to bring 
the trade and produce of Upper Egypt down to the Lower 
Nile. The total length of line contemplated is 550 miles, 
and in addition to the actual works of the railway, a ship 
incline, together with other works of magnitude, will con- 
stitute a portion of the project. Taking a glance at our vast 
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Oriental dependency, the most important event in the rail- 
way line to chronicle, is the opening for traflic of the last 
link of locomotive communication between the southern 
portion of the Peninsula and the other dependencies. This 
connecting link places Madras en rapport with Bombay, 
Caleutta, and Delhi. Ultimately the communication will 
reach to Lahore, and beyond to our frontier town, 
Peshawur, to which, it may be incidentally remarked, the 
Russians have of late made considerable advances. As the 
Indian Government intends to spend several millions on 
railways alone throughout the country, not to mention 
irrigation projects, young engineers can find plenty of work 
for many years to come. 

Both in America and Canada the railway system is being 
pushed forward. So far as the latter is concerned the 
central dominion line, now in its infancy, will be one of the 
most important ever constructed in any country. It will 
be a rival of the American line from New York to San 
Francisco, and will afford uninterrupted railway communi- 
cation between the Atlantic and the Pacific, by a route 
lying altogether in British territory. The strategic im- 
portance of such a line cannot be over-estimated. In con- 
nection with another Canadian enterprise, the great Inter- 
national Railway, may be mentioned the bridge, now 
nearly completed, which spans the River Niagara between 
Buffalo and Fort Erie. Taking the Canada shore as the 
starting point, it has nine spans across the river; three 
of these are 190ft. each in the clear, and the next three 240ft. 
Two draw openings succeed, each of a span of 160ft., and 
one more span of 190ft..completes the structure as far as 
Squaw Island. Beyond this point, across Black Rock Har- 
bour, the length of the bridge consists of 517ft., with 
two openings of 90ft. span each, with a pier in the middle. 
That the site of the bridge has been well chosen, will 
appear from the circumstance that it permits of approaches 
| being made to it, on the Canadian shore by the Grand 
Trunk, Great Western, and Southern Railways of Canada. 
Before leaving the subject of American railways, a brief 
notice of the Hoosac Tunnel, which has been completed 
within the last month, will be interesting. It runs beneath 
the mountain of the same name in Massachusetts, and is 
four and three-quarter miles in length, and being situated 
partly in rocks and partly in soft soil, is consequently lined 
in some parts and not lined in others. The gradient rises 
at the rate of 26,4,ft. a mile from each end to the centre. 
The first shaft is 1498ft. from the western end, and has a 
section of 6ft. by 6ft., and a depth of 215ft. The second is 
2183ft. from the same end, and hasa section of 13ft. by 
| Gft., and a depth of 277ft. These shafts were sunk for the 
purpose of drainage before the heading had been driven 
through from the west end. The west shaft, which is 
2447ft. from the western end, has a section of 14ft. by Sft., 
and a depth of 318ft., and is the working shaft through 
which the material excavated eastward was hoisted. The 
central shaft. about midway between the ends of the tunnel, 
| is elliptical in section, 27ft. in diameter along the line of 
the road, 15ft. in diameter across the road, and 1030ft. 

deep. The Hoosac Mountain, on the line of the tunnel, 
| rises to a height of 2500ft. above the sea, and about 1800ft. 
| above the road. There is a double summit, and the cen- 
tral shaft is placed in the intermediate depression. The 
general character of the rock at the eastern end and at the 
central shaft is mica slate with quartz, and at the west shaft 
a hard quartzite. The first 2000ft. at the western end runs 
| through a rapidly decomposing material, and required to 
be arched with brick. The headings have been driven, and 
| much of the enlarging done, by the machines known as the 
| Burleigh rock drill. These drills were in each heading, 
| mounted upon two carriages standing side by side, with a 
| space of about 6ft. between them. Each carriage supported 
) five drills, but seldom more than four—eight in all—were 
in motion at one time. They made from 180 to 260 strokes 
per minute, with a pressure of 601b. per inch. The power for 
working these drills was compressed air, which was that also 
employed for the Mont Cenis Tunnel. 

One of the instances of the most rapid growth and deve- 
lopment of an originally small village, is to be found in 
Barrow-in-Furness, both as regards its harbour accommo- 
dation and its local industry. During the past year a new 
dock containing 33 acres, named after the Duke of 
Buccleuch, was opened, and another called the Ramsden 
Dock, with an acreage of six times the former, is in course 
of construction, and is expected to be able to accommodate 
ocean-going steamers in the present year. This will con- 
stitute the largest dock on the west coast, and its depth of 
water will be such as to permit of vessels entering and 
leaving it at all times of the tide. Recently a contract has 
been taken to build a thousand houses at Barrow exclu- 
sively for working men. Taking six asthe average number 
of occunants of a single house of this description, the erec- 
tion of this suburb, which is now in progress, argues well 
for the future traffic of this fast increasing town. What 
with its steel works, iron works, jute manufactory, and 
other branches of mechanical industry, Barrow bids fair 
to be what has been predicted of it—the Sheffield of the 
west coast. Both at Bristol and Liverpool the dock accom- 
modation is undergoing rapid extension. A new dock at 
Cumberland Basin has been opened at the former place, 
and the proposed improvements at the latter are of a very 
extensive character. The main object is to supply 
easy entrances, deep cills, and ample spaces. The latter re- 
quirement is fulfilled by providing room for steamers 600ft. 
in length, and a large dock devoted solely to coal vessels, 
together with an increase of room for the timber trade, 
which at present is somewhat inadequately accommodated, 
The present Canada basin is to have its entrance enlarged 
from 250ft. to 400ft., and a new half-tide dock is to be 
constructed 1200/t. length in one direction and 1000ft. in 
another, the entire dock having the shape of the letter L. 
A new dock is also to be built for the steam trade, with a 
length of 1550ft. and a width of 500ft., and two branches 
1400ft. long by 300ft. wide. The trade of Liverpool, which 
is already immense, is ever on the increase, and it is not 
improbable that after a time even the execution of the ex- 
tended works will not suffice to meet all contingencies. At 
Portishead works of a similar description are being actively 
pushed on. That they are of a fairly extensive character, 
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will appear on it being known that they are not expected to 


be completed until the year 1875, although they will pro- | 


bably be put to use before that period, so far as shipping is 
concerned. ‘The example of works of this nature at home 
which takes the first place, is that recently completed and 
formally opened at Holyhead by the Prince of Wales. The 


particulars of this useful and magnificent breakwater have | 


been so often alluded to that we shall not recapitulate. It 
is a free harbour, vessels being at liberty to resort to it for 
shelter at all times without the payment of any dues or 
taxes. Nearly 4000 vessels have annually sought safety 
within its protectiug walls, ever since these became sufli- 
ciently advanced in construction to afford shipping the 
security so much needed, 

Of foreign princes, the Khedive, it must be admitted, has 
shown an interest second to nove in the development and 
prosperity of his dominions. It is by his orders that a 
new port is in an advanced stage of progress at Suez. In 
addition to a dock 410ft. ia length by 90ft. in width, with 
an entrance having a breadth of S80ft., an outer basin with 
a central mole or jetty has been constructed with a view 
to increase the quay accommodation. A second basin is 
also to be formed outside the mole, and provided with a 
side entrance. The works contemplated and in progress 
will afford over the whole water area a maximum depth of 
water of 28ft. Gin., a minimum of 23ft., and an average of 
26ift. The total water area will equal 102 acres, and the 
amount of quay accommodation will be rather more than 
48 acres. Some further idea of the future dimensions of 
the new port may be gathered from the fact that the total 
length of quay wall will be 10,650ft., that there will be 
berths for twenty-five ships each 400ft. in length, and 
after deducting for corners and dock entrances for ships to 
lie broadside on, there will be still left a length of 600ft. 
for stairs, lighters, and small craft. There will be a rail- 
way connecting the port and its accessories with the town, 
so that merchandise can be readily conveyed inland. 

Italy and India are the countries in which irrigation has 
been very generally practised from very early times. <A 
very prominent work of that description in the former 
country, which at present engages attention is the extension 
of the canal Quintino Sella for the purpose of irrigating 
the right bank of the river Po, a district which has been 
very much neglected. In India in the north-west provinces, 
the Lower Ganges Canal is in process of construction, A 
weir in connection with these works is 2000ft. in length, 
exceeding a well-known example at Seringham by 200ft. 
This will, however, be surpassed by the intended work 
on the Soane Canal irrigation, which will be over two and 
a-half miles in length and will form a portion of some of the 
most extensive irrigation works ever carried out. 

Considering the energy with which many nations 
much lower in the scale of general civilisation than France 
pursue engineering works calculated to promote national 
intercommunication, it is a matter of astonishment that 
year after year is allowed to pass by without any attempt 
being made to improve the state of the harbours opposite 
our own coast. There is at last some prospect, although 
not very matured as yet, of a better condition of affairs 
in this respect. The Boulogne Harbour Company pro- 
pose to construct a new deep-water harbour at Boulogne. 
It is calculated that a period of five years will be required 
for the completion of the works, but that at the end of 
three years they will be sufficiently advanced to evable 
steamers to come alongside and land passengers and cargo. 

Better late than never at all events. The construction of 
a harbour of this description will probably put an 
end to the Channel Tunnel scheme which has been recently 
reventilated. 

Nothing very novel has been accomplished during the 
past year in mechanical engineering. The machinery hall 
of the Vienna Exhibition might be taken, to a certain 
limited extent, as an exponent of the existing state of the 
science; but in that hall there was nothing quite new that 
was quite good. Steam machinery naturally takes first 
rank, as it deserves, because of the important part played 
by the steam engine; and to it we propose to devote a 
little attention from a purely practical point of view. We 
have dealt repeatedly with the theory of the steam engine, 
and it is unfortunate that few practical men either can or 
will make public the knowledge which they possess. 
Theory is, beyond dispute, a useful guide in all that con- 
cerns steam power, but it is only a guide after all; and 
the pure theorist meets with but little favour from prac- 
tical engine builders; and continually finds himself mistaken 
when he endeavours to foretell events if his prophecies are 
deduced only from theoretical investigations. To take 
wu single instance, we may point out that no theorist can 
say, with any approach to precision, how many pounds of 
steam per horse per hour a given steam engine will use. 
The practical man can, but only because he knows by ex- 
perience what similar engines, or engines of a similar type, 
require. His deductions are based on experience, not on 
theory. 

Turning, then, to practice, let us see what the existing 
state of marine engineering is. In the first place, marine 
engine builders are, as a body, dissatisfied with the existing 
type of high-pressure boiler, which is an immense cylinder of 
riveted plates with deficient grate area, enormously ex- 
pensive to make, and very heavy, unwieldy, and certainly 
dangerous when at all worn. The old low-pressure “ box” 
boiler could be kept going when it was patched all over, 
but this is not the case with the modern high-pressure 
boiler. On the other hand, the cost of renewing these 
boilers is so great that they must be kept at work, and 
the only way of retaining them in work with safety lies in 
reducing the pressure. As a consequence we find boilers 
beginning life with a safety valve load of 60 Ib. on the 
square inch, which is reduced year by year until it falls 
to perhaps half as much. The engines, on the other hand, 
originally working with steam expanded six or seven times, 
are gradually reduced nearly to he condition of the old 
low-pressure engine; and when the high-pressure cylinder 
has had all expansion gear done away with, and the lap 
cut off its slide valve, so that it takes steam full stroke, 
the engine and the ship alike fall off in speed and economy. 
In some cases if pienty of boiler power exists, a connection 
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is then made between the low-pressure cylinder and the 
boiler, so as to keep up the power of the engines. 
There is no such thing known at sea just now as a 
boiler which will work for five or six years at the 
pressure for which it was originally intended. This, 
we need hardly say, is a crying evil; and it is 
not remarkable that attention is now being devoted 
by marine engineers to water tube boilers; in short, to 
any form of generator which will prove at once fairly 


economical, safe, and reliable. In our last annual article | 
we called attention to the fact that a firm in the North | 
| put up with a great deal in the way of extravagance in the 


were trying water tube boilers on a colossal scale, but we 
regret to say that the experiment has proved a complete 


failure, and reticence on the subject is no longer necessary. | 


The boilers in question were fitted on board the steamship 
Montana, by Messrs. Palmer, of Jarrow, who were, however, 
we believe, not responsible for them. The Montana is a 
new ship, built for the Guion line. She is 400ft. long, 43ft. 
Sin. wide, 40ft. deep, and 4320 tons burden. 
tube boilers were designed by Mr. John Jordan—not, be it 
understood, any connection of Mr. Jordan, the inventor of 
another and quite different water tube boiler. They con- 
sisted of 350 tubes, each 15in. in diameter, and 15ft. long. 
They were made of Zin. boiler plate, welded along the 
longitudinal seam, and each tube consisted of two sections 
welded together transversely. The 350 tubes were divided 
into ten sections, each called a boiler. The thirty-five tubes 
in each were arranged in five horizontal rows, each contain- 
ing seven tubes. The following extract from the Vautical 
Magazine completes our description of these boilers :— 
“The tubes in the same vertical line were joined together 
at the ends by vertical connecting pipes, 6}in. in diameter, 
so that each of the ten boilers was again subdivided into 
eight sections, that over the furnace mouths consisting of 
three tubes joined by the end vertical pipes to be 4ft. Gin, 
centre to centre. The remainder contain five tubes in each 
section, at 2ft. 3in. centres, except the one over the back 
end of the furnaces, which has only two tubes. Each of 
these tubes was, in fact, a little boiler, equal to about 
3-horse power nominal, by the Lancashire rule six square 
feet horizontal area per horse power. On each of these 
there were two manhole doors, with crossbars and centre 
bolts. There were, therefore, altogether 700 manhole doors 
on the boilers, besides 80 feed-pipe and 70 scum-pipe and 
80 steam-pipe connections. The tubes were carried on 
cast-iron framing below, with wrought-iron girders 
dividing the flameway space, and an immense number of 
firebricks, which, altogether, made up much more than 
would have been the weight of boilers of the ordinary type. 
These ten boilers were placed back to back, five upon each 
side of the centre line of the ship, with two stokeholes, one 
in each wing, each about 80ft. in length. There was no 
dividing wall between the two rows of boilers; each flame- 
space was common to two opposite furnaces, as is generally 
the case in the usual form of double-ended boilers. Three 
superheaters, each about 3ft. diameter, and about 30ft. in 
length, are placed, two horizontally in the uptake, and one 
between vertically in the funnel, forming an inverted T 
about G65ft. in horizontal length. One immense uptake, 
80ft. long, extended from end to end of the boilers on the 
top, and led into one oval funnel. The surface of this up- 
take, more than 1500 square feet, made the space above the 
boilers, where all the steam stop-valves were placed, intole- 
rably hot, but the stokeholes were rather cooler than with 
ordinary boilers.” 

We have been thus particular in the description of these 
boilers, because the experiment was really of gigantic pro- 
portions, and we may add that a precisely similar set of 
steam generators was constructed for the Dakota, a sister 
ship to the Montana, but never used. The cost of these 
two boilers was very great, and the outlay of many thou- 
sands of pounds represents very fairly the strong desire ma- 
uifested by steamship owners for a better boiler than those 
now in use. Unfortunately, as we have said, the Mon- 
tana’s boilers proved a total failure. About seventy hours’ 
steaming demonstrated that they were unreliable, tube 
after tube giving way at the welds. The cause of failure 
appears to have lain in the fact that no adequate means of 
supplying the tubes with water was provided, and that 
the lower tubes consequently, boiled themselves dry every 
now and then. The grate surface amounted to 540 square 
feet, which, with sharp firing, represented an immense 


body of flame enveloping the lower tubes to a great extent. | 


Tubes 15ft. long and only 15in. in diameter so situated, could 
not in our opinion have been adequately supplied with water 


through an orifice much less in diameter than the tube | 


itself ; and we have no doubt that if Mr. Jordan could but 
have schemed a mode of connection which would have 
left the tubes with their full area for supply, the boilers 
would have proved successful. As it was, they failed 
utterly. But their failure is by no means to be taken asa 
condemnation of the water-tube boiler system. There 
are several earnest labourers in the field, and it is by no 
means improbable that the problem will advance far to- 


wards solution during the ensuing year. To mention only | 


one name among many, we may state that Messrs. 
Howard, of Bedford, acting on the experience acquired 
with the steamship Fairy Dell, are now engaged in the 
construction of a boiler for marine purposes, of which we 
are not at liberty to say more than that it possesses much 
promise. Let the boiler of the future come from what 
quarter it will, however, it is certain that until a decided 
improvement on the present system of generating steam at 
sea has been introduced, not much further advance can be 
made, we shall not say towards economy of fuel, but 
towards economy of propulsion, which is after all the 
really important aspect of the question; and it must be 
remarked that economy of propulsion and economy of 
fuel are two totally different things. For example, we may 
have two boilers, one evaporating J0 lb. of water per pound 
of coal and the other 9lb. Now, if the more economical 
boiler occupies so much more space in the ship that it and 
the coal bunkers together a as much tonnage as 
the less efficient boiler and its bunkers together, the whole 
saving will be represented by the cost of the coal. If the 
more efficient boiler wears out quickly and requires con- 
stant repairs, the sym to be paid for demurrage and loss 
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of service of the ship while repairs are being made, will 
easily absorb all the profit to be had from the more 
eflicient boiler ; and we would, therefore, enforce on such 
of our readers as may turn their attention to this most 
attractive subject, that the first thing to be studied in 
designing a marine boiler is safety with high pressure; the 
second is durability; the third is efficiency—that is to say, 
the power of producing when required, as in a gale or ona 
lee shore, a large quantity of dry steam if the fires are 
forced—and, lastly, economy. The presence of all these 
conditions is essential to success; but marine engineers will 


matter of fuel if only they can meet with an absolutely 
reliable boiler. 

One of the great defects of the surface condensing system 
is the rapid corrosion to which the boilers are liable. A 
new explanation of this phenomenon has just been pub- 
lished by Mr. Wood, Engineer-in-Chief of the United 
States Navy. He says that by a careful analysis made at 
the Naval Laboratory, New York, the rapid corrosion of 
boilers in steam-vessels of the navy using surface con- 
densers has been found to be caused by oleate of copper 
formed in the condenser, from which it passes into the 
boiler, where it is slowly transformed into oleate of iron, 
driving the iron from the different parts of the boiler with 
which it comes in contact and precipitating its copper. 
The oleate of copper adhering to the iron under the condi- 
tion of high pressures and temperatures, the deposition of 
copper and the absorption of the iron begins. To prevent 
this rapid deterioration of steam boilers, an apparatus has 
been devised and patented by Mr. W. C. Selden, of New 
York, which has been introduced in several steamers of the 
merchant marine. The invention consists of a method of 
arresting the destructive agents formed in the condenser, 
and preventing their introduction into the boilers. It has 
been introduced in a few of the steamers of the Navy, and 
the reports as to its value and efliciency for the purposes 
to which it is applied are favourable, promising success in 
prolonging the lifetime of boilers to which it may be applied. 
As to the details of its operation, nothing is as yet known 
in England. 

As regards marine engines, nothing specially novel has 
been brought before the world during the last year. The 
compound engine still enjoys favour, but there are not 
wanting evidences of a strong tendency to adopt something 
more simple. At one period in the history of the marine 
engine, double compound engines were considered necessary, 
but these have been long since abandoned, and the modern 
normal type of marine engine has a high and low-pressure 
cylinder only with an intermediate receiver, the cranks 
being set at nearly or quite right angles. In some cases, 
however, the receiver—an_ expensive appendage—has been 
suppressed, the exhaust Passages from the high-pressure 
cylinder and a large low-pressure valve chest affording all 
the capacity required. The cost of the engine is reduced 
by the adoption of this system, while efficiency is not com- 
promised, As the compound engine was first constructed, 
the high-pressure cylinder took steam for only a small 
portion of the stroke, and really low-pressure steam was 
delivered to the low-pressure cylinder; but recently 
steam is carried much further behind the high-pressure 
piston, and the steam is often delivered on the large 
piston at very little below the initial pressure in the 
small cylinder if we include vacuum. It is obvious 
that under these conditions the strains to which the 
machinery is subjected are hardly if at all reduced 
hy the adoption of the compound arrangement ; and 
we find in the fact further evidence that the old bugbear 
of excessive strain due to high steam begins to be esti- 
mated at its proper value by engineers. For example, we 
can cite instances in which 60 1b.—75 Ib. absolute—steam 
is used for three-quarter stroke in the small cylinder, and 
then delivered on a piston of four times the area. Now 
75x ‘75 = 55°25, If from this we deduct 20 lb. loss of 
pressure due to clearance, resistance, ports, receiver, and 
connections, and add -10 1b. for effective vacuum, we have 
an initial pressure on the low-pressure piston of 45°25 Ib. 
per square inch, and the relative strains on the two pistons 
would be—eveu allowing nothing for back pressure on the 
small piston—as 75 x 1 ::45°25 x 4, or as 75 is to181. If the 
whole expansion had been carried out separately in each of 
a pair of cylinders, the initial strain on the machinery 
would have been less than this. A great point in favour 
of the compound engine, however, lies in the fact that novery 
quick action expansion valve is required with it. But the 
difficulty of using such a valve does not appear to be insu- 
perable, and in at least one large steamship, the Corliss 
system is being tried in non-compound engines, with what 
result we are as yet unable to say. A very important 
change is, we believe, impending in the construction of 
compound engines—at all events for the commercial marine. 
We allude to the abandoument of double engines altoge- 
ther, and the aduption in their stead of a compound engine 
working on one crank only—or, more strictly, on two cranks 
acting as one—the engine being carried over the centres 
by a fly-wheel. Messrs, Lamport and Holt have now, 
we believe, a fleet of twenty-two large steamers fitted 
on this system, the engines being designed by Mr. Holt. 
In our next impression we propose to give a com- 
plete illustration of one of these engines, the performance 
of which we have recently had the opportunity of 
seeing. ‘The advantages claimed, and realised, are that 
the length of the engine room is much reduced and ad- 
ditional capacity afforded for cargo, while a connecting rod 
of great length is obtained, and the friction of the engine 
materially reduced. This last is a most important point, 
and in one case where Mr. Holt’s engines have taken the 
dlace of double-crank compound engiues by very eminent 
bolbden, about 300 tons of cargo space have been gained, 
and although the indicated power of the engine remains 
about the same, nearly a knot an hour has been added to the 
speed of the ship. Here it is evident that the net power 
applied to the screw has been augmented. These single 
engines can be handled with just as much ease as double- 
crank engines, The most ordinary care will keep them 
from sticking on a centre; and the general compactness of 

e design leaves nothing to be desired. The weight of the 
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fly-wheel for an engine of 120-horse power nominal, work- 
ing up to about 580-horse power, is, approximately, ten 
tons, and it lies close against the after bulk-head and quite 
out of the way. In our opinion the merits of this type of 
engine only require to be known to be appreciated. We 
have so recently discussed the questions connected with 
steam jackets that we shall say nothing further about them 
here except to state that Mr. J. Key, of Kirkcaldy, may be 
included among the number who use jackets, but who do 
not admit steam to them. This system has been notably 
successful in the case of the steamship African, with 
cylinders 3ft. 8in. and 70in. diameter, and 4ft. stroke. 

As regards propellers, little or nothing has been done 
during the last year to improve on existing systems. We 
have in our last impression referred to the Hirsch screw 
now fitted to some of the largest mail steamers in the 
world, and officiaily recognised in a great measure as the 
screw of the future by the Admiralty; but the Hirsch 
screw has not been produced within the last year, and is, in 
so far, not novel. Itis possible that more may be heard of 
the water-jet system of propulsion—we refer to the system 
applied to H.M.S. Waterwitch. It will be remembered 
that the great defect of that system lies in the loss of power 
caused by the continuous importation of the speed of the 
ship to the water passed through the turbine. We are not 
at liberty to enter into details, but we may state that a 
very important experiment is now pending, with a modi- 
fication of the Ruthven system, in which the objection of 
imparting a portion of the ship’s motion to the water 
passing through the turbine is apparently almost entirely 
overcome, A 60ft. steam launch is now in course of con- 
struction to test further a scheme which has already given 
superlative results with small models. Some little time 
must elapse, however, before the results can be made 
public. We refer to the facts principally to show that in 
this direction invention is not asleep. 

In locomotive work there is very little new to record. 
We have afforded our readers opportunities of judging, as 
far as we possibly:could by illustrations, of the class of 
work most in favour on the Continent. We publish this 
week a working drawing and general elevation of a heavy 
goods engine for the Bhore Ghaut incline on the Great 
Indian Peninsula Railway, which affords an excellent 
example of recent English practice in heavy locomotives. 
The employment of steel as a material for shells and fire 
boxes progresses but very slowly. Mr. Webb, of Crewe, ex- 
hibited at South Kensington during the past year a very 
fine specimen of steel boiler work. There is a tendency 
manifest to dispense with bridge stays, and to adopt the 
continental system of staying the internal box to the 
external shell, which promises to constitute a considerable 
improvement ; but we cannot pot out any other novelty 


-or approach to novelty in locomotive practice either intro- 


duced in 1873, or likely to be introduced in 1874. As 
regards the double-bogie Fairlie type of engine, all that is 
to be said is, that a couple of important tirms have con- 
siderable orders on hand, and that the system enjoys a good 
deal of favour in South America and Russia. Several 
of our main lines are adopting sleeping cars for long runs, 
and the Midland Company will shortly place on their road 
Pulman palace cars of a magnitude and splendour hitherto 
unknown on this side of the Atlantic. The adoption of a 
continuous brake progresses slowly, but we are happy to 
say steadily, and the Westinghouse system appears to be, 
as it deserves, the most popular. We have repeatedly 
pointed out that this brake has a special claim to adoption, 
consisting in the fact that it has been fully tested for many 
years, and that it has been more extensively used, 
perhaps, than any other continuous brake in the 
world. The Clarke brake is in use on the London 
and North-Western Railway to a limited extent, and 
the Heberlein brake, popular in Belgium, is being tested 
on a metropolitan district train of the same company. The 
Barker hydraulic brake has been, and is still, we believe, 
in use on afew Great Eastern trains. While dealing with 
railway matters it may be well to state that a new central 
station scheme for London is once more mooted. It may 
be remembered that we suggested long since the establish- 
ment of such a station on the site selected for the new Law 
Courts, and temporarily abandoned by the Government at 
the time we made the suggestion. Lime-street station at 
Liverpool although new is said to be too small, and 
proposals for enlarging it will probably soon be forth- 
coming. A second tunnel is also to be driven through 
Primrose-hill, to enable the London and North-Western 
Company to grapple with the difficulties of their growing 
traffic. 

Arms and munitions of war receive as much attention as 
ever, but nothing worth special notice has been achieved 
during the year. The new plant for the manufacture of 
heavy guns at Woolwich is not yet ready for work; when 
it is, it is probable that the manufacture of a 60-ton gun 
will be soon commenced. We possess now the finest 
artillery in the world, and with the developed resources of 
Woolwich we shall be able to leave all other nations 
behind— for a time. 

The Devastation attracted during the past year all the 
attention of naval men. Much was anticipated from care- 
ful experiments with her. But she searched in vain for 
gales which did not exist during the summer, and now that 
the wind blows and the sea rolls she either cannot or will 
not put to sea. A short trip in the Channel about Februar 
when the days have lengthened a little, would supply muc 
information sadly wanted. The recent experience of our 
American friends with monitors in gales has been ex- 
tremely discouraging; and although the Devastation has 
little in common with such a “raft with a cheese on it” as 
the Manhattan, she has peculiarities of her own which are 
acknowledged to be of a very unsatisfactory character, and 
it will be necessary to test the truth of this theory before 
the construction of other ironclads of at al] the same 
type can proceed with propriety. Recently the Admi- 
ralty have laid their minds down to the _pro- 


duction of very fast frigates, if we may apply the title 
to ships of over 4000 tons. The Raleigh is the latest 
representative of this class of vessel, and several hundred» 
men are now engaged at Chatham Dockyard in fitting her 





out ; and from the good progress being made in the work, 
the trial trip is likely to SS made before long. She is an 
iron ship, sheathed with wood, and coppered, mounting 
twenty-two guns. Great interest will be felt in her trial, 
as the Raleigh has been constructed with a view to obtain- 
ing great speed, and she is being fitted with engines of ex- 
ceptionally high power for a vessel of her size and build. 
The engines will be of 6000-herse actual power—800 
nominal—and supplied by Messrs. Rumphreys and Tennant 
During the year 1872 considerable interest was excited 
in a process for making ordinary illuminating gas patented 
by Dr. Eveleigh. The process had been adopted by the 
Patent Gas Company, and the shares went to a very high 
premium. In the spring of that year the directors called 
in the professional aid of Dr. Odling and Mr. Keates, to 
whom it was deputed to investigate the patent process and 
to present a report thereon. The investigation was con- 
siderably delayed by the time consumed in getting certain 
portions of the,apparatus ready for the use of the foregoing 
gentlemen. The manufacturing process was first of all 
examined at Barnet, after which an exhaustive series of 
scientific experiments was conducted at Peckham. It was 
not until the commencement of 1873 that the report 
appeared. The document bore evidence of the vast amount 
of labour bestowed on the inquiry by the authorities to 
whom it had been entrusted. There can be no doubt 
that the burden fell chiefly on Mr. Keates, but the results 
were carefully weighed by both the examiners. To the 
company the report was, perhaps, rather puzzling ; but one 
thing was evident—the conclusions arrived at by Mr. 
Keates and Dr, Odling failed to justify the high expecta- 
tions which had been formed concerning the process. The 
document was a gain to the gas world on account of the 
information which it contained; but the shares of the 
Patent Gas Company, which had been drooping for some 
time, were in no degree revived by the report. Mr. 
Randolph Mellor, the company’s consulting engineer, did, 
indeed, venture to argue that the scientific method of 
examining the process was not altogether adapted to show 
its commercial value; and in this respect there is reason 
to believe Mr. Mellor was right—that is to say, within 
certain limits. Whether it is possible to make the Eveleigh 
method, or some modification of it, practically useful, is, 
perhaps, yet an open question. In this case there were 
better results than most gas engineers had expected, and 
we cannot help thinking that even something more might 
have been done, though there was no chance of fulfilling 
the wild dreams which were at first entertained. It was 
pointed out by Mr. Keates and Dr. Odling in their report, 
that “the vice of ordinary gas-making is the employment 
of high temperatures, perhaps almost unavoidable when 
large charges of coal have to be worked off in a few hours.” 
The Eveleigh system consisted in distilling coal at a low 
temperature, and making a further distillation of the 
oil obtained from the coal, the gas derived from 
these two sources being mingled in a_ special 
manner, so as to produce a combined and permanent gas. 
In the Peckham experiments one ton of Silkstone coal 
and twenty-five gallons of oil yielded about 10,500 cubic 
feet of gas, having a lighting power of very nearly twenty- 
five candles, The examiners estimated that about 9775ft. 
of this gas were due to the coal, and they observed that this 
was “a remarkable result, considering the high lighting 
power of the gas.” In discussing these results, the examiners 
said in their report: “We consider that the statements 
made to us at the commencement, viz., that between 9000 
and 10,000 cubicfeet of over 20-candle gas might be obtained 
from Silkstone coal, is borne out by our experience both at 
Barnet and Peckham.” Unfortunately the quantity of 
coke consumed to obtain these results was large. In the 
second experiment at Barnet nearly 33 per cent. of the 
weight of coal carbonised was consumed under the retorts. 
This was due to the slow development of gas from the coal. 
Mr. Mellor further contended that “the quantity of coke 
consumed as fuel during these experiments cannot in any 
way be taken to represent the cost of such carbonisation 
commercially.” However, the prospects of the Eveleigh 
process have not brightened since that period, and large 
sums of money have been lost and won among those who 
have speculated in the —_ shares. One of the most 
extraordinary features of the Stock Exchange is the confi- 
dence which a large portion of the public seem to place in 
new gas processes, the merits of which can only be deter- 
mined by means of special scientitic knowledge. Following 
the above, came the “ New Gas Company,” introducing a 
process which had been virtually introduced a good many 
times. Count Balmerino, forty years ago, proposed pretty 
much the same thing as the New Gas Company. The 
rocess was the invention of Mr. Ruck, and on this occasion 
nas somewhat held its ground. Superheated steam is intro- 
duced into retorts filled with incandescent coke and iron. 
The steam being decomposed, oxygen is absorbed by the 
iron, and the hydrogen gas is carried off through pipes, 
taking with it a certain proportion of carbonic acid, car- 
bonic oxide, and sulphuretted hydrogen. The last- 
named gas is subsequently removed by means of a 
purifier containing oxide of iron, Thus far, the “new 
gas” is merely adapted for heating purposes. To gain 
the requisite illuminating properties, it is passed through 
petroleum spirit. The heating gas is said to cost only 7d. 
per 1000ft., and the illuminating gas about ls, 8d., with 
a lighting power of more than sixteen candles. Two tons 
of coke in the furnace, and one in the retorts, were said 
to produce 132,000ft. of heating gas, afterwards increased 
to 165,000ft. of illuminating gas by the action of the 
petroleum spirit. The production of gas by the Ruck 
process—unlike the results attained by Dr. Eveleigh—is 
rapid; the same retorts which would yield 7500ft. of gas 
by the ordinary method being made to produce as much as 
16,800 in the same space of time by the new process. The 
lighting power of the gas may be considerably raised, by 
extracting the carbonic acid, at a further cost of 9d. per 
1000ft. The process was exhibited at the Battersea water- 
works of the Southwark and Vauxhall Waterworks Com- 
pany in February. Since then we have heard of the 
process at Chichester, but we have not been informed of 
any very decided results. 





In May the Kromschrider gas began to attract some 
notice. This gas is really carburetted air, produced by 
passing a current of air over a light kind of petroleum or 
skale oil, or through cotton wool saturated with these 
liquids. In its details the process appeared somewhat 
complex. This gas made its debut at Great Marlow, in 
Buckinghamshire, where the dinner y of visitors were 
so delighted with the brilliancy of the gas that they are 
said to have hailed it with a loud and spontaneous 
cheer. We have not heard much of the Kromschréder 
gas since. With regard to the various new methods 
of producing gas, an excellent lecture was given at 
the Society of Arts towards the middle of the year, by 
Mr. T. Wills, F.C.S., who said, that while “too much 
had been expected” from these schemes, on the other hand 
“a large amount of unreasonable contempt had been 
poured upon all projects of the kind.” One of the latest 
devices is that of the “ Skoines’ gas,” taken up by the Coal 
Economising Gas Company. This proposes to get 20,000 
cubic feet of 17-candle gas out of one ton of Pelaw Main 
coal, thus excelling Dr. Eveleigh. For once the public seem 
to have been in a doubting frame of mind, and the pros- 
pects of the company are not quite so brilliant as the pro- 
mised gas. The invention itself is almost like the quack 
doctor’s medicine, which was intended to cure everything. 
We have a medley of coal, coke, highly-heated chalk, a jet 
of steam, a stream of water, brickbats, and ironstone. But 
we are told that the plan has been made to work at Crickle- 
wood, and also at Tenby, so we suppose there is “ some- 
thing in it.” The latest novelty—we will not say “the 
last,” for that we don’t believe—is by Mr. Isham Baggs, 
who goes beyond all his predecessors, and who is said to 
have produced at Aldershot no less than 220,000 cubic 
feet of “dark gas” from a single ton of coke, at a cost of 
2d. per 1000ft. Gas of something like forty candles— 
an actual “super-cannel” article—is to be made for about 
8d. per 1000ft., or less than a farthing per candle. We 
shall be more curious than anxious to see the future of 
this extraordinary invention. 

The price charged for gas is a question in which the 
public have been much interested during the past year. 
The increased cost of coal, iron, and labour, has led to an 
advance in the price of gas, not only where the supply is 
in the hands of a company, but also where the municipal 
authorities have possession of the field. In London, the 
operation of the Gas Acts passed in 1868 and 1869, affecting 
the Chartered and the Imperial companies, is leading to a 
great amount of excitement on this subject. The companies 
which remain under the Metropolis Gas Act of 1860 are 
able to raise their price by simply giving notice to the con- 
sumers; but the Chartered and Imperial have to make 
application to the Board of Trade, who thereupon appoint 
Revising Commissioners, before whom the case is argued, 
the local authorities appearing in opposition. Connected 
with these proceedings there is much discussion in the 
vestries, at public meetings, and in the columns of the press. 
At the commencement of last year the Chartered Company 
came before the Board of Trade, and after a protracted 
inquiry, costing in all £4000, the company obtained per- 
mission to raise their price from 3s. 9d. to 4s, 4d. per 
thousand cubic feet for 16-candle gas, and from 5s. 5d. to 
6s. 3d. for 23-candle gas. This revision only holds good for 
a year ; but the Chartered Company have given notice of 
their intention to seek not only for a continuation of these 
terms, but for a further increase. The Imperial have also 
given notice of their intention to apply for permission to 
raise their price. The latter company have been supplying 
14-candle gas at 3s. 9d. Early in the present year these 
applications will have to be heard before the Revising 
Commissioners, and there is every prospect of a most de- 
termined opposition. Among other arrangements, the 
Metropolitan Board have instructed Mr. Keates to prepare 
a report on the present state of the gas supply throughout 
London. The agitation is particularly active in Kensington, 
but it is also very manifest throughout the affected districts, 
and it is quite possible that the fresh impetus thus given to 
the gas agitation will bring about an important crisis in the 
history of the London gascompanies. With regard to the 
provincial, as well as the metropolitan companies, the 
action of Lord Redesdale in the House of Peers has been 
singularly hostile. 

In regard to telegraphy, and other applications of elec- 
trical science, we may here glance at some of the achieve- 
ments of the past year which may influence the future in 
this direction. We have first to notice the successful lay- 
ing, in the face of anticipations of serious or insuperable 
difficulties, of the Brazilian cable, passing round the coast 
from Pernambuco to Santos. Professors Sir W. Thomson 
and Fleeming Jenkin were the engineers as well as the 
electricians in this undertaking, and their personal observa- 
tion and experiences on this occasion will doubtless tend to 
augment the general stock of practical and theoretical 
knowledge through which failure in such enterprises may 
be advoided. The practical application of the Duplex 
system of working—to land lines by Messrs, Preece, 
Stearn, and others, and to the Gibraltar-Lisbon cable by 
M. de Santy, at the instigation of Messrs. Preece and 
Ansell—may be said to have been effected in the past year ; 
although some degree of success was obtained on former 
occasions with various ingenious systems of “ double speak- 
ing.” The “Syphon-pen Recorder” of Sir W. Thomson, 
with its beautiful adjuncts devised by Mr. C. F. Varley, 
has been modified in certain details so as to render it more 
easily adjustable, and therefore better adapted for 
ordinary use. This instrument, in which the most attenu- 
ated signalling currents cause a frictionless pen, with 
electrified ink, to record upon paper the signals transmitted, 
isa most perfect triumph both of scientific adaptation and of 
constructive skill, and will probably be of permanent im- 
portance in submarine sag It many be seen in 
action at 138, Regent-street. e past year has witnessed, 
also, the development of another invention of Sir W. Thom- 
son, his tangent galvanometer, with coils adjustable at any 
required distance from the centre of suspension of the 
needle ; the indications being, ceteris paribus, inversely as 
this distance. This instrument, from its simplicity and 
accuracy, will probably become of every-day utility to elec- 
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tricians. In relation to voltaic batteries, a cheap and con- 
venient source of chromic acid—an oxidant which, in con- 
centrated solution or in admixture with certain proportions 
of sulphuric and nitric acids, is the most powerful known 
“ exciting fluid” for the negative element of batteries—has 
been found in chromate of lime. To this salt, which may 
readily be obtained directly from chrome-iron ore, sulphuric 
acid is added in quantity at least sufficient to combine 
with the lime, if not with the chromium, as sulphate; 
and the mixture may then be used in lieu of pure chromic 
acid. An advantage of the chromate of lime, besides its 
cheapness, is that—unlike the alkaline bichromate used by 
Dr. Walcott Gibbs, Mr. Sharples, Mr. Latimer Clarke, and 
others—it furnishes chromic acid in concentrated solu- 
tion, and without the disadvantage of the deposition of 
crystals, which arrest the action of the battery. This in- 
vention is due to Messrs. Fitz-Gerald and Molloy. With 
Gramme’s continuous current magneto-electric machine, 
experimental results have been obtained which prove this 
instrument to be the most perfect means hitherto devised 
for converting mechanical into electrical energy. We think 
it is to be regretted that this beautiful machine should ap- 
parently—instead of being applied to the electro-chemical 
work which it is capable of effecting with probable advan- 
tage on a large scale—have been mainly used for such 
purposes as the production of the electric light which was 
for a time shown from the Houses of Parliament, and in 
such illusory experiments as the attempted purification of 
molten iron—a simple conductor—by electrolysis. 

We have thus, it will be seen, glanced—and a little more 
than glanced—over a large range of subjects. But imper- 
fect as our sketch of engineering progress past and future 
is, we have said enough, we think, to show how important 
is the part which the members of our profession have to 
play in the world; and our younger readers will do well to 
take to heart the lesson that in the present day it is simply 
impossible for an engineer to acquire eminence, or even to 
perform his bare duty with propriety, unless he possess 
that thorough training which will alone impart confidence 
under all circumstances of difficulty or danger. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
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THE LOSS OF THE VILLE DU HAVRE, 


S1r,—I have been shown a copy of your newspaper of the 26th 
December, in which, whilst seeking to discover the causes of the 
rapid submersion of the steamer the Ville du Havre—which I had 
the honour of commanding—in consequence of her collision with the 
Loch Earn, you state in the first place that the immediate sinking 
of the vessel could not be attributed either to the hull not being 
constructed with strength, or, to the want of water-tight compart- 
ments, of which there were eleven, extending the whole length of 
the sbip. In your opinion the reason why the Ville du Havre, 
which was struck amidships, foundered in the short space of ten 
minutes, carrying down with her a large number of persons, was 
the want of coolness and decision on the part of both the officers 
and the crew, who had only to close the door of the compartment 
leading to the engine room in order to confine the rush of water to 
the fourth and fifth compartments, retard the submersion, and sv 
allow the passengers and crew to be rescued. You add that with 
out doubt the attempt was made to close the watertight door, but 
that probably the apparatus for shutting the same not having bh en 
kept in order, was not able to work and could not impede the influx 
of the water. 

I cannot say, Mr. Editor, from what source you have derived the 
above information, on which you founded your grave charge against 
the officers of the Ville du Havre, but I hasten to affirm that thcse 
statements and the hypothesis which accompanies them are coum- 
pletely devoid of truth and justice. Theleverof the water-tight door 
of the compartment No. 5, acting at the height of the main deck, 
was in perfect working order. The door could therefore have been a: 
once and efficaciously closed, if, as shown in my report and prove: 
by the investigation before our maritime tribunal, the compart- 
ment No. 5 had not been crushed in by the stem of the Loch 
Earn, and by the impetus which the Ville du Havre, steaming at 
the rate of twelve knots an hour, communicated to the boarding 
vessel in a forward direction. Of that fact you seem to be 
unaware. 

The compartment No. 5 having been thus seriously forced in, 
in what way could the closing of the door be of any service, and 
how could it have immediately prevented the vessel from filling? 
The compartment No. 5, having thus been rendered useless, 
which is an acknowleged fact, perfectly proved by the deposition, 
how can the officers and the captain of the Ville du Havre 
have any blame attached to them in consequence of that fact, and 
how can it be said that if they had attended to the door of the 
water-tight compartment and taken care that it was in 
working order, the mournful gravity of the catastrophe would 
— been sensibly diminished, and no human life would have been 

ost ? 

Evidently the charge made against the officers and captain of 
the Ville du Havre, falls of itself to the ground. The responsi- 
bility which some have attempted to throw on them is thus turned 
aside, and falls on the Loch Earn, whose erroneous steering 
was the sole cause of the disaster, and produced difficulties quite 
irr liable and impossible to surmount. I have too much faith, 
Mr, Editor, in your impartiality not to be convinced that you will 
insert my letter in your next issue. You only seek to know the 
truth, and I am certain that you do not desire to maintain 
hazardous and gratuitous assertions against worthy and innocent 
men. Mydeclaration, which you can verify, gives the real state of the 
case, and I do not doubt that you will give it the reception which 
ought honestly to be its due. M. SurMoNT. 

Ex commandant du steamer Ville du Havre. 

Compagnie Générale Transatlantique, 

4, Rue de la Paix, Paris, Dec. 30. 








Srr,—The loss of the Ville du Havre calls our attention to a 
serious question of great moment in the case of a sudden rush of 
water into the epgine compartment of a steamship from the effect 
of collisions or striking on rocks, All who have experience in 
steamships know of many such cases. In every instance great 
confusion arises, and it frequently happens that the means which 
have been provided to meet such extreme cases, being seldom 
called into operation, are either neglected, forgotten, or not ac- 
cessible when wanted. Water-tight bulkheads are undoubtedly 
the great protection in iron ships, but in very deep sea-going 
vessels a passage must be made by which the engineers may pass 
throughout their whole department, from the stern to the forward 
part of the boiler-room, in some cases more than half the length 
of the ship, All well-formed ships have a bulkhead abaft the 
engines and a large opening witha sliding door. Some ships, also, 
have a bulkhead between the engine and boiler compartments but 
seldom have sliding doors, In almost all cases, should the last- 


mentioned bulkhead be really water-tight, the ship would be saf° 
from sinking, but with the present system for closing the doors, as 
in the case of the Ville du Havre, the means are almost sure 
to fail in a sudden emergency. In general a massive iron door is 
made to be lifted and lowered by a screw. This screw is worked 
from the main deck, as it is assumed that with the water rushing 
into the engine-room the men might not be able to get to it. 
Several things may occur to render even this precaution unavail- 
able. The place where the screw is worked may be very inac- 
cessible and is generally dark; a handle has to be found and 
attached ; the screw may be corroded and not work freely, and at 
all times the process is very slow; but, above all, the men who 
understand it and know where to find it may not be at hand at 
the proper moment. Such things, as I know from experience, may 
happen, and probably did happen, on the Ville du Havre. 

A remedy for this should be found, and I suggest that screws 
should not be used, but a winch and chain, made very compact, 
placed on the main deck, with some bolt or pull that could be 
instantly released and let the door fall, a hammer suspended by a 
small chain being always ready to knock out the bolt. A similar 
bolt should also be applied at the lower end of the chain, so that 
the men in the engine-room could get to it before the water had 
risen too high. This plan, however, is not quite free from danger, 
as by carelessness the door might be disengaged when a man was 
passing under it ; but I consider this to be very remote, and not for 
A t to be pared with the danger that it might prevent. 

London, 29th December, 1873. Jown GRANTHAM, 








SCREW PROPELLERS. 


Srr, In your issue of the 26th inst. you do me the favour to 
remark on my ‘‘ screw” while writing an article on ‘*‘ Screw Pro- 
pellers.” Before proceeding further I would state that I conceive 
the word “screw” as applicable to my invention a misnomer, for it 
exemplifies a different principle altogether. The action intro- 
duced by my form of propeller is absolutely, I believe, hydraulic 

wer immediately applied ; some might consider it as a turbine, 

ut I am more inclined to the former opinion as expressive of its 
true operation. In order that you may better comprehend the 
peculiarities of the propeller I forward you two photographs giving 
a posterior as well as lateral view. In the posterior view you will 
observe that an open space exists on each side of the median 
line, which allows the water to pass from the anterior blade to the 
after one as it rotates, giving, as it were, achannel or oblique 
pocket to guide the water, while it at the same time maintains a 
grip-like hold on the water— similar to that of a clasp on a rope, 
having a bite on it to prevent escape or slip. The front pair of 
blades are set with their points downwards and forward so as to 
give a kind of pick-up action in the water, so that the motion is 
ever progressive, i.¢., that is to say, ever advancing as the blade 
rotates, not hindering the momentum of the ship as it traverses 
through the water, and it will be observed the set of blades is en 
reverse of any yet introduced, for its angles are all contrary to any 
one of them. The water they pick up is at once conveyed to the 
central or median line, and is thrown on the back of the posterior, 
which becomes the complement of the anterior screw, so that a con- 
tinual progressive propulsion is maintained between the fore and 
aft blades, the water being admitted on the inner surface of front 
blade and received on the back of posterior one —this action being 





duplicated by the two other complementary pairs, 


In your remarks you observe “‘ that screw will be best that pre- 
vents the waste of power by the radial divergence of the water.” 
Given such propositions to be true, I think you will find my pro- 
peller to meet the case precisely, for the whole of the water is 
propelled with its full force in a direct plane with the ship’s 
Laotalinal axis. The whole power of recession of the water is | 
absorbed in this central line, not a molecule of it passes out at 
the periphery, as can be thoroughly demonstrated by experiment. | 
As far as my experiments have gone, I am led to believe that with | 
a given circumference a measured distance may be estimated, | 
equal, if not exceeding the revolutions of the engine. So that if 
my inferences are true it would seem that with sufficient horse 
power a speed may be obtained far in excess of any other method 
of propulsion. | 

On examination I feel I am justified in advancing the fact of | 
having invented a propeller which opens out a perfectly new field | 
of operation, and is based on entirely new physical laws ; having } 
accidentlly discovered the true action of the propelling power of | 
the fish, I set at once to carry out the motion observed, and after 
hard work and long expensive trials proved that I was not far | 
wrong by constructing my propeller on the laws I conceived | 
governed the movements of the fish. That there should be no | 
deception in working my propeller, I shift one set for another on | 
to the same little on ten f Solent her under similar conditions of | 
coal, horse-power,and steam pressure. In this way I cancheck, ornote | 
down any diversity, which is very different from taking other | 
ships of unequal horse-power, form, and immersion. As you have | 
so kindly noticed my propeller in the flattering manner you have, 
I think it only due to give you some explanation myself on the | 
subject, and offer you every facility of investigation. 

34, Leadenhall-street, Dec. 30th, 1873. H.C. Browne. | 





THE AGE OF A BESSEMER STEEL RAIL, WHICH WAS THE | 
FIRST BESSEMER STEEL RAIL AND THE FIRST CAST STEEL 
RAIL EVER LAID DOWN, 

Smr,—In the early part of the year 1857 I cast for the Ebbw Vale | 
Iron Company some blooms of Bessemer steel. Some of these were | 
rolled into double-headed rails at the Victoria Ironworks belong- | 
ing to that company and in the presence of Messrs, T. Brown and | 
Joseph Robinson, partners in that firm, One of the rails was sent 
to me at Coleford for inspection, and was then sent on to Derby | 
station, where it was laid down at a place where the greatest 





amount of traffic took place, The rail remained uninjured up to ' 





31st December, 1867. On the 26th December, 1867, I wrote to 


Mr. Jno. Crossley, eer’s Office, Midland Railway, Derby, 
asking what number of trains passed over it daily, and whether 
the railway company would di e of the rail to me, Mr. 


Crossley replied, 31st December, 1867, thus :— 
Dear Sir, Derby, 3ist Dec., 1867. 

In reply to your favour of 26th inst. I beg to say, (1st.) That the num- 
ber of trains daily passing over the rails is about 256, but that number 
may be at least doubled for detached engines and tenders. (2nd.) I should 
not be inclined to recommend the sale of the rail, but if it is ever taken 
out you shall have the refusal of it. Yours truly, 

Robt. Mushet, Esq., Jno, 5S. Crossiey. 

Cheltenham, 

On the 16th June, 1873, I again wrote to Mr. Crossley, asking 
about the rail, and reminding him of his promise at 31st December, 
1867, as quoted above. His reply to me, dated 5th July, 1873, 
was as follows :— 

Dear Sir, 

I am sorry to find that the rail referred to in your letter of the 16th 
June was taken out and used up about ten days before the receipt of your 
letter. Yours truly, 

R. F. Mushet, Esq., J. 8. Crossiry. 

Cheltenham. Pr. DLL. 

I think it was a great pity that this Bessemer steel rail, the first 
cast steel rail that was ever laid down upon any railway, should 
not have been preserved. One hundred years hence it might have 
been worth thousands of pounds, as an object of interest and 
curiosity. 

The main facts of the case are these : This rail lived for sixteen 
years, and during that sixteen years, omitting Sundays, 250 
trains, and at least 250 detached engines and tenders, passed 
over this rail daily. Now taking 313 working days in each 
year, and that extending over sixteen years, gives the enormous 
total of 1,252,000 trains and 1,252,000 detached engines 
and tenders which actually passed over this rail during 
the term of its life. What railway company that is true to its 
own interests would lay down any other rail than those of Besse- 
mer steel? I do not know how long an iron rail placed where this 
steel rail was laid down would have lasted, but certainly not six- 
teen months, probably not six months. R, F. MusHer. 

Cheltenham, 29th Dec., 1873. 





FLOATING CAST IRON, 


Sir,—As it would appear from the extension of the corre- 
amass on this interesting subject, that the cause of the 
phenomenon has not yet been made sutliciently clear, I shall feel 
obliged by your insertion of the accompanying account of experi- 
ments made for the express purpose of solving the problem, and 
recently published in German, my attention to which has been 
unexpectedly called by my esteemed friend, Mr. Wm. Baker, 
F.C.8., whose translation I enclose. 


[Translation from Wagner's Jahresbericht for 1872.] 

“‘For some years there have been proposed various hypotheses 
to account for solid iron swimming upon molten iron. We con- 
ceive the following to be the simplest and most correct, viz., that 
solid iron has a less oe gravity than molteniron. A proof of 
this view we now find in a communication from Ed. Schott, in the 


Berg und Hiittenmannische Zeitung, regarding an experiment 
arranged by him. 


Schott divided into two the moulds used for 
the casting of cast iron wheels, and sur- 
rounded them with an open strong elastic 
ring, and then observed the following re- 
sults: As soon as the molten iron poured 
into the mould began to set, the ring opened 
about 6 millimetres for about 0°47 metres 
section of wheel. Upon cooling the ring and 
mould closed again, and when cold the 
casting had not merely contracted to the 
dimensions of the inner part of the mould, 
but had also diminished in volume from 
this (,';). From this behaviour it is clear 
the heated iron possesses a greater volume 
than the fluid iron, and cold iron a less 
volume than heated iron. The consequence 
is the greater volume must have a less 
specific gravity. Generally thin pieces of 
iron are used to observe this phenomenon. 
The iron being a good conductor of heat soon 
takes up the necessary heat for the greater 
expansion up to bright red, and with it 
acquires the less specific gravity than that of 
the molten iron, consequently floats upon it, 
and the thinner it is the sooner it is seen 
to float and vice versd. Thick pieces will 
sink at first, then come up to the top as 
soon as they are brought up to the tempera- 
ture for their expansion, as may be easily 
observed. Somewhat analogous to this 
behaviour we find in the case of ice and 
water.” 


The above experiments clearly demon- 
strate the fact that the greatest volume of 
cast iron is not identical with the state of 

atest heat, as assumed by almost all 
your correspondents, but that the viscous state is the state of 
greatest volume, as contended for by me throughout this corre- 
spondence. There is, therefore, no need to follow up your last 


| correspondent’s ingenious suggestions to account for the occur- 


rence of a phenomenon quite in keeping with, and now fully 
accounted for by the recognised laws of specific gravities.. 
J. Breck, 

Brown-street, Paternoster-row, Sheffield, Dec, 29, 1873. 





MESSRS, RUSTON, PROCTOR, AND CO.’s ENGINE AT THE 
SMITHFIELD SHOW, 


Sir,--If there is one point above all others which has been 
affected by the exhibitions of the Royal Society and the Smithfield 
Club, it is in having exercised the minds of engineers in devising 
original methods for regulating the point of cut-off by the expan- 
sion valve direct from the governor. In the course of such a keen 
race for the original, it is perhaps not to be wondered at that 
engineers will occasionally patent arrangements in ignorance of 
the fact that they have been worked out long before. 

On reading your description of the ‘* patent arrangement by 
which the governor regulates the point of cut-off” in Messrs. 
Ruston, Proctor, and Co.’s engine, illustrated in your impression 
of the 12th, I 1 to recognise an old acquaintance. Your 
illustration does not show a full elevation of the gear, but judging 
from what is shown and your very plain description the arrange- 
ment seems to be the same as was applied to a pair of engines 
constructed for the Heybridge Works, Maldon, designed by Mr. 
F. Turner, and illustrated in your impression for July 3rd, 1868. 
Is this so? I have only to add that I have not the slightest per- 
sonal or other interest in either party. G. D. 

Bolton, Dec. 28th, 1873. 








SIR FRANCIS KNOWLES’ PROCESS, 

€1r,—Your publication is so generally distinguished for the 
justice and propriety with which the inventions of the day are 
described and criticised, that I am sure you will be the first to 
regret your suggestion made in your number of the 12th instant, 
that I have been “disingenuous” in my exposition of my new 
method of converting cast iron. 

If you had been present at the meeting of the Society of Arts 
when my paper was read, a few sentences in my introductory and 
explanatory address would have effectually protected me from 
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a shadow of doubt as to my bona fides, I distinctly stated that 
the part of the process involving a new mode of generating and 
applying heat was yet to be tried, while I claimed as the result of 
ample actual trials the success of the chemical reagents employed, 
the samples of iron produced by means of them, some from the 
worst of metal, aediina for themselves. 

As regards the practical effect of nitrate of soda, I am, I submit, 
the most competent witness, for I was the first to employ it in con- 
verting iron, and that not in a few isolated trials, but to the 
extent of hundreds of tons on the scale of manufacture. Mr. 
Heaton devised a new apparatus for applying it, and one of great 
efficiency and meriting a better fate; but he failed to produce 
either iron or steel comparable to mine, and Baron Gruner has 

inted out both the causes of that failure and the easy remedy 
or it. So much for the chemical part of the process. 

You say that you are ‘somewhat puzzled ‘by my use of the 
pron tense.” I could not with propriety use the future, and had 

used the past, you would have had indeed reason to complain. 
I therefore used the present—the present indefinite—which is per- 
fectly appropriate to matters descriptive. Fortunately the heat of 
the common puddling furnace was sufficient to demonstrate the effi- 
cacy of those reagents, even in the case of cast iron made from 
the oolitic ores of Belgium, France, &c.; so that all that remained 
to be done was to devise some better and more economical mode of 
applying heat and dispensing with the eternal puddler. Such a 
mode it was the main object of my paper to explain and to propose 
for adoption. In my treatment of the subject I assumed that the 
science of heat and combustion had now taken rank as a deductive 
science, the inductive stage having ended in a rich and ample harvest 
of general principles. If this assumption is correct, our great 
physicists have given us nothing more than a valuable collection 
of empirical formula. But holding it, as I do, to be correct, I 
have —_ the science mathematically to the case before me, 
and, if there are no errors in the numerical computations, I 


a common thermometer, the balance hanging in the bulb. 
When full of air a spirit flame was ed across the lower part 
of; the tube ; the eS balls descended slightly, and then rose 
to considerably beyond their original position. It seemed 
as if the ,true action of the heat was one of attraction in- 
stantly overcome by ascending currents of air. In order to apply 
the heat in a more regular manner, a thermometer was inserted in 
a glass tube, having at its extremity a glass bulb, about 1}in. 
diameter ; it was filled with water and then sealed up. The water 
was kept heated to 70 deg. Cent., the temperature of the labora- 
tory being about 15 deg. Cent. The barometer being at 767 mills., 
and the gauge at zero, the hot bulb was placed beneath the 
pith ball, The ball rose rapidly ; as soon as equilibrium was re- 
stored, the hot-water bulb was placed above the pith ball, when it 
rose again, more slowly, however, than when the heat was applied 
beneath it. The pump was set to work, and when the gauge was 
147 mills. below the barometer, the experiment was tried again ; 
the same result, only more feeble, was obtained. The exhaustion 
was continued, stopping the pump from time to time to observe 
the effect of heat, on it was seen that the effect of the hot body 
regularly diminished as the rarefaction increased ; until the gauge 
was about 12 mills. below the barometer the action of the hot 
body was scarcely noticeable. At 10 mills. below it was still less, 
whilst when there was only a difference of 7 mills. between the 
barometer and the gauge, neither a hot-water bulb, a hot rod, nor a 
spirit flame, caused the ball to move in an appreciable degree. 

he inference was almost irresistible that the rising of the pith 
was only due to currents of air, and that at this near approach toa 
vacuum the residual air was too highly rarefied to have power in 
its rising to overcome the inertia of the straw beam and the 
pith balls. A more delicate instrument would doubtless 
show traces of movement at a still nearer approach to a vacuum, 
but it seemed evident that when the last trace of air had been 
removed from the tube surrounding the balance (when the balance 
was led in empty space only), the pith ball would remain 





believe the results to be trustworthy guides to practical 
The’temperatures which they give are, no doubt, high; but, looking 
to the determinations of Chevalier Bunsen, I should expect mine 
to be if anything too low. My objectors laid some stress on this 
intensity of heat, forgetting how simple a remedy there is for 
such an excess, namely, to make it do more work. I amcarefully 
revising these arithmetical operations; but, meanwhile, notwith- 
standing my present confidence in their results, I shall be very 
thankful to you or to any of your readers who, taking the simvle 
data of my questions, will afford me me more exact determina- 
tions. It would be to me a real service, asI am making prepara- 
tions for trials of my process on an adequate scale of manufac- 


- ture, in which an error would be a serious matter. As you say that 


you intend to return to my process in some future number, permit 
me to refer you to my letter * in the ‘‘ Journal of the Society of 
Arts” for my answers to the objections made in the discussion of the 
previous week. In conclusion, I can confidently say that, be the heat 
evolved from gas rich in carbonic oxide, and burned just to complete 
combustion, more orless, the these pr will be found 
to turn wholly on the adequacy of the lining of the converters to 
resist that heat. For the rest, the experience of Dr. C. W. Sie- 
mens, in his furnaces, of the resisting power of Bauxite emery 
made into bricks with raw Bauxite, goes far to assure us of the 
adequacy of my composition of Bauxite and Naxos emery to resist 
the heat of my gases. F, C. KNow es, 
Mayfield, near Ryde, Isle of Wight, 
20th December, 1873. 





THE S0-CALLED “ BOXER” SHRAPNELL. 

Srr,—I must ask for a small space to reply to your note of last 
week. If you will turn to the published correspondence you will 
find that I base my accusation against General Boxer of piracy, 
upon the evidence of his own words in the specification of his pre- 
tended patent. This is also what Mr. Justice Grove, F.R.S., Mr. 
Aston, Q.C., Mr. J. H. Lloyd, and the Lord Advocate had before 
them when they penned their very unqualified opinions. In particu- 
lar, General Boxer made a “ claim ” in his specification for making 
the rear of his shell thicker than the head. This was a new prin- 
ciple, and is mine. Igniting the powder by means of a tube 
passing through the balls was also a new principle, and is mine. 
The disc separating the two chambers may be made of any 
material, or combination of materials of sufficient strength and 
elasticity. I proposed a piece of strong felt board as being suffi- 
ciently elastic; whether it is sufficiently strong, I neither know 
nor care. This is a detail in no way affecting the principle of the 
shell, and neither General Boxer, the Editor of THE ENGINEER, 
nor any one else could possibly have said—in 1856—whether it,was 
or was not strong enough, for the simple reason that there were 
no data in existence from which to form an estimate, still less a 
calculation. I myself am inclined to think that the particular 
piece of felt used was — too weak, but this is evidently a 
question of degree and not of principle, General Boxer was 
obliged to use an elastic wad somewhere in his shell, and placed 
a kamptulicon wad in front of his bullets. I say this was a clumsy 
attempt to get away from my pattern, and that the proper place 
for the elastic wad is in rear, strengthened or not, as experience 
may show to be necessary in any convenient way. 

You say truly that the respective military rank of General 
Boxer and myself is a matter which has nothing in the wide world 
to do with the charge which I have brought against him. Exactly 
so, Then why honour me with a title which I have not held for 
seventeen years? Or why not talk of ‘‘ Captain * Boxer as he then 
was? But though our respective “military status” is quite beside 
the question, not so our respective services. No one can doubt 
that it has been a misfortune for General Boxer that he never saw 
active service, If he had he would not have been so fond of little 
manufacturer’s details and refinements, such as wooden heads for 
shells, grooves, &c. He would have known that strength and 
simplicity are the first desiderata. 

In conclusion, I will only say that your able and temperate 
criticism of my attack on General Boxer and the War Office 
strengthens my conviction of the truth and justice of my case, 
and I therefore regard it as a duty to the whole body of Mr. 
Bramwell’s noble army of ‘‘ schemers” to persist in my claim to 
recognition. It is only seventeen years since I placed my shell in 
Woolwich Arsenal, and I (or my executors) will persevere, if 
necessary, for another seventeen years. W. Hore. 

Aimy and Navy Club, 29th December, 1873. 

P.S.—I am younger than Mr. Cardwell. 





THE ROYAL SOCIETY, 


PROBABLY in pursuance of an unknown force, which by some 
people is supposed to proceed from the human body, Mr. Crookes 
has made a series of experiments, the results of which were em- 
bodied in a paper brought before the Society at their meeting on 
Thursday, December 11th. Mr. J. D. Hooker, C.B., president, 
occupied the chair. The paper was entitled ‘*On the Action of 
Heat on Gravitating Masses.” The author gave an historical 
sum of what is known on the subject of attraction and repul- 
sion by heat, and mentioned that in 1792 the Rev. A. Bennet 
stated that a light substance delicately suspended in air was 
attracted by warm bodies ; this he ascribed to air-currents, When 
light was passed, by a lens on one end of a delicately suspended 
arm, either in air or in an exhausted receiver, no motion could be 
perceived distinguishable from the effects of heat. Mr. Crookes 
described several forms of apparatus successively more and more 
delicate, which enabled him to detect, and then to render very 
sensible, an action exerted by heat on gravitating bodies,which, he 
stated, was not due to air-currents or to any other known force. 
An experiment was made with a balance made of a straw-beam 
with pith ball masses at the ends enclosed in a glass tube, and 
connected with a Sprengel pump. It was fitted up in the shape of 


* You will learn from this letter also under what aspect I have cited 


the results of the Heaton converter in favour of my use of salts of soda. 





motionless wherever the hot body was applied to it. The ex- 
hausting was continued. On next applying heat the result showed, 
the author says, that he was far from having observed the law 
governing these phenomena ; the pith ball rose steadily, and with- 
out that hesitation which had been observed at lower rarefactions. 
With the gauge 3 mills. below the barometer, the ascension of 
the pith when a hot body was placed beneath it was equal to what 
it had been in air of ordinary density ; whilst with the gauge and 
barometer level its upward movements were not only sharper than 
they had been in air, but they took place under the influence of 
far less heat; the finger, for example, instantly sending the ball 
up to its fullest extent. A piece of ice produced exactly the op- 
posite effect to a hot body. After discussing the explanations 
which may be given of these actions, and showing that they can- 
not be due to air-currents, the author referred to evidences of this 
repulsive action of heat and attractive action of cold in nature. 
In that portion of the sun’s radiation which is called heat, we 
have the radial repulsive force possessing successive propagation 
required to explain the phenomena of comets and the shape and 
changes of the nebulz. To compare small things with great (to 
argue from pieces of straw to heavenly bodies), he says that it is 
not improbable that the attraction shown to exist between a cold 
and a warm body will equally prevail when, for the temperature 
of melting ice, the cold of space is substituted, for a pith balla 
celestial sphere, and for an artificial vacuum a stellar void. The 
author stated that numerous experiments had proved that the 
action described was not due to Sutil, 

Professor J. Thomson contributed a paper on “‘ A Quantitative 
Investigation of Certain Relations between the Gaseous, the 
Liquid, and the Solid States of Water Substance.” The paper 
showed the further development of considerations advanced on the 
same subject at the meetings of the British Association in 1871 and 
1872. It may be remarked, in connection with those labours, that 
if from experiments independent of those which have been made, 
or may be made, directly on the pressure of aqueous vapour at 
different temperatures near the freezing point, both above and 
below it, very correct determinations of the values of certain 
quantities were made, the correct evolutions of others for aqueous 
vapours in contact, in the one case with liquid water, and 
in the other with ice, could be achieved. Such determinations 
would, if trustworthily arrived at, conduce to the attainment of 
a more correct estimate of the density of steam at the freezing 
point than we now possess, 

At the meeting on Thursday, the 18th, the President, Mr. J. D. 
Hooker in the chair, a paper by Mr. W. Shanks was communicated 
by Professor G. G. Stokes, R.S. The author’s attention had been 
recently drawn to two cases of discrepancy in his published value 
of #, and toa misprint of a figure in his paper of April, 1873. The 
source of the error was discovered by reference to his manuscript 
of 1852, for it was there found that the 46lst and 462nd deci- 
mals in a certain value were, in the process of careful revision 
previous to publication, altered from 88 to 96; and this altera- 
tion required the addition of 128 in the corresponding place 
of the value of #. From some strange cause or accident (perhaps 
from being overworked) the addition of 128 was very soon after- 
wards made at the wrong places. Hence arose the double error, 
which remained, strange to say, undetected for upwards of twenty 
years, This mistake, however, from its nature, in no way affects 
the accuracy of the other figures, It may be well to give here the 
entire value of that important sign #. The figures read on line 
after line through the several hundred decimals, each of which 
gives the value more and more exact as you travel to the end. 
For ordinary purposes the seven decimals or # = 3'1415927, gene- 
rally suffice. 

Value of # == 3° 


14159 26535 89793 23846 26433 8327 50288 419 
59230 78164 06286 20899 86280 3482 
09384 46095 50582 23172 53594 0812 74502 84102 701 
64462 29489 54930 38196 44288 10975 60! 34461 28475 648 7 
27120 19091 45648 56692 34603 48610 45432 66482 13393 60726 02491 3 
72458 70066 06315 58817 48815 30920 96282 92540 91715 36436 78925 Y0360 
01133 05305 48820 46652 13841 46951 94151 16094 33057 27036 57595 91053 
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09218 61173 81932 61179 31051 18548 07446 23709 62749 56735 18857 52724 
89122 79381 83011 94912 98336 73362 44065 66430 86021 39501 60924 48077 
23094 36285 53096 62027 55693 97986 95022 24749 96206 07497 03041 23K68 


86199 51100 $9202 38377 021381 41694 11902 98858 25446 81639 79990 46597 
00081 70029 63123 77387 34208 41307 91451 18398 05709 85 &c. 

Professor J. Clerk Maxwell contributed a paper ‘‘On Double 
Reflection in a Viscous Fluid in Motion,” and Vrofessor Duncan 
one on the ‘* Nervous System of Actinia.” 





AMERICAN ORDNANCE. 


Some remarkable results have been obtained during recent trials 
of naval ordnance, carried on under the supervision of Mr. Norman 
Wiard, at Nut Island, in Boston Harbour. Mr. Wiard’s improve- 
ment consists in rifling an ordinary smooth bore gun with two 
grooves, having for a 1din. cannon a twist of one turn in 50ft., and 
cut in the sides of the bore so as not to cross the bottom. The 
object of this arrangement is primarily to allow the gun to be 
used as if it were a smooth bore and with ordinary spherical pro- 
jectiles, which, were the upper and lower surfaces of the interior 
rifled, would in balloting destroy the grooves and strain and 
weaken the piece, while the firing would besides be greatly im- 
paired in accuracy. 

The trials above referred to have, however, proved an unusual 
gain of penetrating force, due to this system of rifling. Two ordi- 
nary smooth bore guns, of 15in. bore, were selected, one of 
which was grooved according to Mr. Wiard’s plan and provided 
with conical projectiles. The other was left in its normal condi- 
tion, and ordinary round shot employed, The extremely large 
charge of 140 lb. of powder was used, and the projectiles weighed 
4601b. each. Two targets, of wrought iron plates 15in, in 
thickness, were erected side by side, 160ft. distant. The rifle was 
fired first, when its bolt went clear through the target, tearing 
off a huge fragment and throwing the same a considerable dis- 








tance and then burying itself in a sand-bank. The smooth bore 
shot entered the target for 64in. and there stuck. a 

The experiments were of course merely designed to determine 
penetrative power, and hence were made at very short range, but 
we understand that further experiments are to be inaugurated for 
the purpose of estimating the comparative distance and rapidity 
with which the projectiles can be thrown from guns rifled after 
the Wiard pattern and smooth bores. It will be seen, however, 
that the results thus far obtained are better than those reached in 
the celebrated Tegel testsof the Krupp guns inGermany. Twoof the 
cannon employed in that case were respectively of Llin. and 10in. bore. 
The range was 164 yards. The 1lin. gun with 88 lb. powder drove a 
shell through a 12in. plate backed by 26in. of wood, but the 10in. 
projectile did not penetrate. The English 1lin. gun, at 200 yards, 
with 88 lb. of powder, has sent shot through 13in. of iron, 12in. of 
wood and 1}in. of skin, and THE ENGINEER asserts that the shot of 
a 12in, thirty-five ton piece, with 110 lb. of powder, at 330ft., has 
entered, but not penetrated, 184in. of iron backed by 12in. of teak. 
In the Glatton experiments, the 600 lb. projectile of a 12in. 
English gun, weighing twenty-five tons, with 85 lb, of powder, at 
200 yards, pierced 14in. of iron and 6hin. of oak. Our American 
15in. naval gun, it may be noted by way of comparison, is of about 
twenty-three tons in weight. Until we obtain data based on 
range in connection with penetrative power, it will be hardly 
possible to draw more than a general parallel between the per- 
formances of our improved ordnance and that of foreign nations. 
We may here state that the official reports of the naval officers, 
witnessing the Nut Island tests, have created considerable 
interest in Government circles, and it is believed that there 
is every probability of future experiments developing even 
more remarkable results. There is one all-important fact, how- 
ever, which places our gun, from a certain point of view, far ahead 
of its foreign competitors, and that is that it is made of simple 
cast iron, while the English and German pieces are either, in the 
former case, of wrought iron elaborately built up, or else steel, or 
in the latter instance, as is well-known, of the cast steel from the 
celebrated Krupp foundry. It is unnecessary to point out the vast 
difference in the cost of such ordnance, or the high superiority of 
American iron thus indicated, : 

The ordinary spherical projectiles now in use are to be improved 
by the insertion of three brass pins in holes equidistant from each 
other on the surface, and hence in the form of a regular triangle. 
The pins are cut to support the shot exactly in the middle of the 
bore, so that the windage will be equal all around and the shot 
receive its impulse directly from the centre of the exploding 
charge. The advantage gained is the prevention of the lodgments 
or ‘indentations on the lower side of the bore, produced by the 
escape of the gas through the windage, before the ball has moved 
from its seat. The elasticity or crowding up of the metal causes 
the projectile to rebound, and, on its being carried forward by the 
charge to strike the upper surface of the bore, and there be 
reflected and re-reflected before it emerges. Of course these last 
three indentations, termed enlargements, become gradually deeper, 
and, besides rendering the firing inaccurate, eventually cause the 
gun to become unserviceable. 

We understand that the Wiard improvement does not require the 
manufacture of new guns but simply a modification of those already 
in use. All the projectiles, equipments, &c., ordinarily employe: 
are as available as ever ; and in brief the idea is, merely by rifling 
the pieces to give them the capabilities of both rifles and smooth bores, 
while besides materially adding to their range, penetrative power, 
and general efficiency.—Scientific American. 








ALLOYS OF IRON AND MANGANESE. 


For some time the directors of the Terre Noire ironworks in 
France have been occupied with experiments in the mixture of iron 
with manganese, and the specification of their patent is now 
published, 

If, according to the specification, filings, or turnings of iron, 
steel, or cast iron, even iron sponge roughly broken up, or any other 
kind of iron or steel in a similar state of division, be mixed with 
ores containing manganese, tungsten, or titanium, or any, or all of 
these metals united, or with quartz, the ores or quartz being finely 
pulverised and mixed in the proper proportions for the alloy 
desired, and if this mixture be regularly and thoroughly moistened 
with a solution of ammonia or slightly acidified water, and, 
finally, if this mixture be firmly compressed either by hand or 
other means into an iron mould, a large amount of heat will be 
evolved, and after some hours if the mould be opened a 
compact and very hard mass will be formed, which may he 
broken up with a hammer to the size required. These fragments 
maintain themselves at a red heat, and only disaggregate them- 
selves at the fusion point of cast iron. By treating them in a 
blast furnace, alloys of iron and manganese, in any proportion, 
from 25 per cent. to 50 per cent. of the latter metal, may be ob- 
tained ; also in the same way alloys of iron with 22 per cent. of 
silicium, alloys of iron with tungsten or titanium, or with any or 
all of these metals. But these alloys can only be produced at 
very high temperatures, and the blast must be injected very hot, 
and under great pressure, 

In consequence of these conditions the furnace is seriously 
tried, especially in the lower parts, and to avoid accident should 
be constructed in the following manner :—The furnace itself should 
be built of very hard fire-clay bricks, in which aluminium domi- 
nates, the lining of lime, manganese, or pure alumina, and a 
crucible showd be used composed ef carbon, lime, and manganese. 
This crucible is made in the following manner :—A mixture of pure 
graphite, or gas coke, carbon and tar, is put into a strong plate iros: 
mould, which can be perfectly closed, and which is then submitte:| 
to alow red heat for several hours. By this means a compaco 
hard mass is produced without fissures or joints. The crucible is 
movable, and is merely set against the lower part of the lining of 
the furnace, and secured by lumps of fire-clay. Arrangements are 
made by which any part of the furnace may be repaired or replaced 
with facility. The blast is heated to at least 350 deg. C., and the 
pressure carried to 13 or 15 centimetres of mercury, 

This ferro-manganese is not a new product, it has been produced 
at least by two different modes, that of Prieger, which is effective 
in a crucible, and that of Henderson, in which a regenerative fur- 
nace is employed. These two processes are founded on 
the simultaneous reduction of a mixture of pulverised ores 
of iron and manganese in presence of finely divided char- 
coal. The presence of iron in the mixture determines the 
complete reduction of the oxide of manganese for which it is indis- 
pensable. It is well known how difficult it is to obtain metallic 
manganese in the laboratory, and how much fuel and time are con- 
sumed in obtaining the complete reduction of the oxide of 
manganese with charcoalalone. In consequence of the pulverulent 
condition of the mixture and the poorness of the bed of fusion, 
which must contain an excess of charcoal, these processes can only 
produce swall quantities of the metal per day, and at the cost of an 
enormous consumption of fuel. 

Attempts have been made to find a process of a more practical 
nature, which should effect successively and mere rapidly, first, 
the reduction of the oxide, and afterwards the fusion of the alloy. 
With this view a vertical apparatus was designed, something like a 
blast furnace,in which ores of iron and of manganese were intro- 
duced, and alloys were produced containing sometimes as muchas 18 
per cent. of manganese ; butit wasfound that the particular kinds of 
ore required forthe purpose were so rarethat the process could not be 
carried out with success, Other means have also been resorted to, 
the materials) have been made up into bricks, and exposed in that 
form to the fire, but not successfully. Still some such process is 
said to be much employed in Germany, the alloys produced con- 
taining, according to analysis, 30 per cent, of manganese, 35 per 
cent of iron, and 5 per cent, of carbon. 

The Terre Noire directors assert that by the process above 
described they have succeeded in producing the long sought alloy 

na practical and economic manner. 
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Grants and Datesof Provisional Protection for Six Montbs. 


3640. Joun CHESHIRE, Birmingham, “‘ Improvements in studs and clasps.” 
—S8th November, 1873. 

3690. Jomn Hawks, Walsall, Staffordshire, “An improved portable 
economising grate and heat generator.”—13th November, 1873. 

3773. CHARLES WARDLEY, Manchester, ‘‘ Improvements in machinery for 
washing fabrics.”—20th November, 1873. 

3821. ANDREw Woop, Edinburgh, Midlothian, N.B., “An improved 
arrangement or construction of mechanism for digging or excavating 
soil.”—22nd November, 1873. 

3857. GeorGe GotpsMiTH and James Di1kes, Leicester, ‘‘ Improvements 
in self-acting gates or sluices for preventing the overflow of water from 
rivers or watercourses.”—26th November, 1873. 

3923. Henry Beastey, Richmond-road, Bayswater, London, ‘‘ An im- 
—— ,tpparatus suitable for stamping linen with the name cr 
initials.” 

3925. Francis Lioyp, Marlborough, Wilts, ‘‘ Improvements in fire-grates 
and apparatus connected therewith.” 

3931. WitttaM Morris Beaurort, Piccadilly, London, “An improved 
method of muking joints for uniting the sides of boxes and other 
articles.” 

3937. Joun Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘Improvements 
in the treatment of sugar-cane for the manufacture of paper pulp 
therefrom.”—A communication from Auguste de Meritens and Victor 
Kresser, Paris.—lst December, 1873. 

3957. Benvamin Lumspen Tuomson, Gracechurch-street, London, ‘‘ Im- 
provements in sheathing or covering ships’ bottoms and other surfaces, 
and in the plates to be employed therein.” 

3958. Jonn WILson, Halifax, Yorkshire, ‘‘ An improved cover or backing 
for books.” 

3963. CHARLES Stuart, WitL1aAM JaGceR, JoHN SmiTH, and Jonn 
PitinG, Halifax, Yorkshire, ‘‘ Improvements in safety valves for steam 
boilers.”—3rd December, 1873. 

3999. Witt1am LaNPHIER ANDERSON, Court Lodge, Caterham, Surrey, 
‘Improved means and apparatus for obtaining and preserving equili- 
brium in ships’ cabins, such cabins being available for saving life at sea 
in cases of wreck.”—4th December, 1873. 

4013. HartLey Kenyon and IsraEL SwinDELts, Warrington, Lancashire, 
“Improvements in the manufacture of nitrogen and its application to 
the production of ammonia, prussiates of potash and soda, and car- 
bonate or caustic potash or soda, and in the manufacture and appli- 
cation of oxygen to the production of sulphuric acid and chlorine.”— 
5th Decenber, 1873. 

4074. James SamvEL Burrovucues, Soho-square, London, “‘ An improve- 
rveeen in the manufacture of heads for billiard rests and in marking 

boards,” 

4076. Joun Apatr, Waterford, Ireland, “‘ Improvements in machinery 
used in the manufacture of dough for bread, in ovens for baking, and 
in apparatus connected therewith.” 

4078. Thomas Moy, Farringdon-street, London, “‘ Improvements in the 
mode of working the slide valves of steam engines.” 

4079. Witt1aM Rowertt, Netherfield-road, Liverpool, ‘‘ Improvements in 
the construction and manufacture of electric telegraph cables or ropes, 
and in appliances connected therewith.” 

4080, ALEXANDER Browne, Southampton-buildings, Holborn, London, 
“‘Improvements in machinery for screwing the soles of boots and 
shoes.”—-A communication from Joseph Marie Victor Durand and Joseph 
Duborget, Paris. 

4082. Jostan Latimer Cciark, Westminster-chambers, Victoria-street, 
Westminster, and Epwarp ORANGE WILDMAN WuitTeHouse, Thurlow- 
road, Hampstead, London, ‘‘ Improvements in apparatus for recording 
the number of passengers conveyed in public vehicles and the distance 
each has travelled.” 

4084. James Maxwe i, Dundee, Forfarshire, N.B., “Improvements in 
locks or fastenings applicable to railway carriage doors and otherwise.” 

4086. Joseru GARDNER, Birmingham, Warwicksbire, and THomas OrME, 
Wolverhampton, Staffordshire, “‘ An improved apparatus for grinding 
or crushing colours, &c.” 

4088. Freperick WILLIAM TURNER, Hanover, “ Improvements in motors 
to be worked by gas and air.” 

4000. Nicnotas Demerrivs Spartawt, Liverpool, Lancashire, ‘‘ Improve- 
ments in boilers for generating high-pressure steam.”—11th December, 


873. 

4092. Henry Matcotm Ramsay, Amyand Park-road, Twickenham, 
Middlesex, ‘‘ Improvements in the treatment and disposal of sewage.” 

4094. EpMonp Marix Picarp, Rue d’Aboukir, Paris, “‘An improved 
cravat provided with « tubular guide.” 

4096. Witt1aM Verity and Bensamin Verity, Regent-street, London, 
“Tmprovements in heaters or boilers for heating conservatories, 
halls, baths, and for supplying hot water for domestic and other pur- 
poses.” 

4097. WittiaM Tatuam, Rochdale, Lancashire, ‘‘ Improvements applicable 
to the callender rollers of carding engines and drawing frames.” 

4098. Witt1amM Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for dividing, marking out, and cutting bevelled toothed 
wheels.”—A communication from Nicholas Tous y Mirapeix, Paris. 

4099. Henry Younc Darracort Scorr, Ealing, Middlesex, *‘ Improve- 
ments in the manufacture of cement.” 

4100. Francis Lambert, St. Marylebone, London, “Improvements in 
grapnels for raising submarine telegraph cables.” 

4101. Joun Garretr Toncue, Soutbampton-buildings, Chancery-lane, 
London, “Improvements in the method of producing imitation of 
marble, applicable to walls or other surfaces, tissues, or fabrics.”—A 
communication from César Ciampanty, Paris. —12th December, 1873. 

4103. ALBERT EuGene Damorseav, Paris, ‘‘ Improvements in the manu- 
facture of sesquichloride of carbon and other chemical products.” 

4105. Sostuene Hucurs SovucuarpD, Boulevard de Strasbourg, Paris, 
“ An improved transportable lamp applicable to several purposes.” 

4106. Jonn James Nickott, South Hill House, Gravesend, Kent, ‘‘ An 
improvement in the coloured lenses of signal and other lamps or 
lanterns.” 

4107. Freperick Moore, Trowbridge, Wiltshire, “ Improved apparatus 
for washing wool.” 

4108. Epwarp Batmrort, Epwin BALMrortnH, and JoserH BALMFORTH, 
a Yorkshire, ‘“‘Improvements in hydraulic cranes, lifts, or 
hoists. 

4109 Epwarp WiL.iAM BonnAm, Lansdowne-road, Notting Hill, London, 
‘Improvements in asphalted pavements to prevent their surface 
from becoming slippery.” 

4110. James Sree., Glasgow, Lanarkshire, N.B., “Improved apparatus 
for actuating the brakes of railway trains by compressed air.” 

4112. WituiaM Roser Lake, Southampton-buildings, London, ‘‘ An im- 
proved thrashing machine.”—A communication from M. Moncomble- 
Carly, Boulogne-sur-Mer, France. 

4114. Joun Epwarps, New Garden-street, Hull, Yorkshire, “An im- 
proved stopper and bottle for containing aérated liquids, such im- 
proved stopper being also applicable to ordinary bottles.”—13th December, 


1873, 

4115. WittiaM Gover, Prestwich, Lancashire, ‘‘ Certain improvements 
in looms for weaving.” 

4116. JoserH UNDERHILL, Rifle Hill Works, Aston New Town, Birming- 
ae Warwickshire, “Improvements in the manufacture of butt 

inges.” 

4117. Gaones Hurcaty, Liverpool, Lancashire, “Improvements in 
biscuit-making ovens, and in appliances to be used therewith.” 

4119. Squire Roserts and STEPHEN Berry, Cleckheaton, Yorkshire, “‘Im- 
I ents in carding engines.” 

4120. Witt1am Rosert Lake, Southampton-buildings, London, “Im- 
provements in vessels for holding, transporting, and distributing in- 
flammable or explosive liquids.”—A communication from Edouard 
Moride, Paris. 

4121. Wittiam Epwarp Geno, Wellington-strect, Strand, London, “ An 
improved embroidering and braiding machine.”—A communication 
a the Société Alminana and Sarkissian and Alexandre Henri Gigraoff, 

aris. 

4122. James Crossianp, Carlton-chambers, Regent-street, London, “ Im- 
provements in apparatus for warming buildings.” 

4124. Henry Hanpysipe, Saint John’s Wood, London, “ Improvements 
in railway rolling stock.” 

4125. Ext Heywortn and NatHan WiLkrnson, Blackburn, Lancashire, 
* Certain improvements in steam boilers.” 

4126. James Burton, Gloucester-road, Regent’s-park, London, “A new 
or improved window-sash fastener.” 

4127. Joun Cotvorne, Junior Conservative Club, St. James’, and Lady 
Lucy Axcock, Great Queen’s-street, Westminster, ‘‘ An improved con- 
struction and mode of giving motion to sewing machines.”—ldth De- 
cember, 1873. 

4128. Grorce Duty, Mansfield. Nottingham, “Improvements in apparatus 
for measuring wand delivering water into watercloset pans and other 
receptacles.” 








4129. Noau Fettows, South Hackney, Middlesex, ‘‘ Improvements in | 


feeding bottles.” 


4130. Jonn Priniirs, Hammersmith, Middlesex, “Improvements in | 


pipe joints.” 

4131. WILLIAM ALEXANDER LytrtLe, The Grove, Hammersmith, Middlesex, 
“* An improved process for effecting the consolidation of dust or small 
fragments of coal, coke, or peat charcoal into masses suitable for fuel.” 

4133. DanieL Epwarps, Morriston, Swansea, Glamorganshire, ‘ Im- 


eevee in apparatus employed in the manufacture of tin and terne 

plates. 

4134. ALEXANDER WILKINSON, Great Marylebone-street, Portland-place, 
“ Improved comy ds for cleaning and polishing metals, metallic, and 
other articles and things.” 

4135. ADEMEE Cotter and Pau. pe Lavittasse, Rue Lafayette, Paris, 
‘*An improved process of incinerating in the dry-way sea-wrack, sea- 
weed, and like plants, and apparatus employed therein.” 

4136. Jonn RicHarpson, Perseverance Ironworks (Limited), Lincoln, 
“‘Improvements in portable and semi-portable engines for winding, 
pumping, and driving purposes.” 

4137. Witt1amM TrarrorD, Leek, Staffordshire, “Improvements in 
machinery for spinning, weighing, sorting, sizing, doubling, twisting, 
throwing, stretching, and reeling into skeins silk or other fibrous 
materials.” 

4138. Lewis Parker, Birmingham, ‘‘An improved governor for regu- 
lating and controlling the speed of steam and other motive power 
aa, particularly adapted for marine steam engines.”—16th Decem- 

er, ‘3. 

4139. Caartes Barton, West Bromwich, Staffordshire, ‘‘ Certain im- 
provements in locks applicable for all general purposes, but particularly 
adaptable from additional security to iron safes, strong rooms, or places 
constructed for the storing of valuable property.” 

4143. Joun Neavr, Stoke-upon-Trent, Staffordshire, ‘‘ Improvements in 
electriz telegraphs.” 

4147. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in apparatus for obtaining motive power.”—A communication 
from Francois Benjamin Carto, Paris. 

4149. Wittiam CLaRKE, Gateshead-on-Tyne, Durham, and Epmunp 
Wacker, London-street, Mark-lane, London, ‘‘ Improvements in ships’ 
windlasses, and in appliances connected therewith, parts of which are 
applicable to other machines.” 

4151. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improved 
pneumatic apparatus for treating certain diseases uf the lungs and 
heart.”—A communication from Professor Louis Waldenburg, Berlin. 

4153. Witt1am Henry O'Suea, Beaufort-gardens, London, ‘ Improve- 
ments in the extraction of sulphur from sulphur ores and in the purifi- 
cation of sulphur.”—17th December, 1873. 

4155. James JosepH SyivesTer, Maddox-street, Regent-street, London; 
“Improvements in apparatus for guiding, tracing, cutting, or grinding 
—_ or work operated on by such tools, and for effecting parallel mo- 

ions.” 

4157. Jonn O_proyp, Mark OLprRoyp, jun., Josava Woopcock, and 
James Coutter, Dewsbury, Yorkshire, ‘‘ Improvements in machinery 
orapparatus employed in dyeing, bleaching, scouring, and water-proofing 
woollen or other woven or felted fabrics.” 

4161. CHARLES Pierre Newton Weatuersy, Southampton-buildings, 
London, ‘‘ An improved process and apparatus for manufacturing ice, 
partly applicable to other purposes.” 

4165. CHARLES WericGuHTMAN Harrison, High Holborn, London, ‘Im- 
peel in the manufacture of gas and in the apparatus employed 

erein. 

4167. Curistian Lupvic MapsEN, Suffolk-street, Pall Mall, London, “ Im- 
provements in electric telegraph cables and in insulating telegraph 
conductors,”—18th December, 1873. 








omplete Specification. 

4154. Epwarp Primerose Howarp Vavucuan, Chancery-lane, London, 
“Improvements in the preparation and ornamentation of balloons 
formed of caoutchoue to be employed for advertising purposes.”—A 
 —~ ceenmaaaes from Edward Clarence Morse, Paris.—J8th December, 
873. 


Invention Fvetemes for Six Months on the Deposit of 


Patents on which the Stamp Duty of £50 has been Paid. 


3295. Jutius FREDERICK Moore Pottock, Leopold-street, Leeds, York- 
shire, “Breaking, crushing, and pulverising cement, &c.” — 16th 
December, 1870. 

3296. Joun Gamcerr, Great Winchester-street-buildings, London, “ Re- 
frigerating or ice-making machines, &c.”—16th December, 1870. 

$207. Ropert Barrp, Greenock, Renfrewshire, N.B., “Punching and 
shearing apparatus.”—17th December, 1870. 

3293. MaTTHEW MIRFIELD and Joun Scorr, Holme-lane Mills, near Brad- 
ford, Yorkshire, ‘Combing wool, &c.”—16th December, 1870. 

3299. Josep Hatt, Kirkstall, near Leeds, Yorkshire, ‘‘ Cutting leather, 
&e.”—17th December, 1870. 

3306. James Lamp Hancock, Ley-hill, Sutton Coldfield, Warwickshire, 
** Removing the skin or peel from potatoes, &c.”—17th December, 1870. 
3354. Witt1aAM THomas Watts and Danigt Josern FLeeTwoop, Birming- 

ham, “ Holiow vessels, &c.”—22nd December, 1870. 
3356. James Morrison, Catrine, Ayrshire, N.B., ‘‘ Locks and fastenings.” 
22nd December, 1870. 

3312. James Densy Lee and Jawes CrasTree, Shipley, near Leeds, 
Yorkshire, ‘‘ Looms for weaving.” —19th December, 1870. 

3317. Witt1AM Jerrrey Hopkins, Sansome ge, Worcestershire, 
“ Cultivating land, &c.”—19th December, 1870. 

3321. Louis Mariorri, Sursée, Lucerne, Switzerland, “‘ Preserving meat 
and fish.”—20th December, 1870. 

3338. SamMuEL Oppy, Salford, Lancashire, “ Self-acting mules.”—21st 
December, 1870. 

3340. James Cook, Sncinton, Nottinghamshire, ‘‘ Cutting or clipping lace, 
&e."”—21st December, 1870. 

3346. Henry Youre Darracort Scort, Ealing, Middlesex, ‘‘ Cement, &c.” 
—2l1st Deceiber, 1870. : 

3320. Wittiam Wemyss Kennepy, Edinburgh, Midlothian, N.B., “Sewing 
machines.”—20¢h December, 1870. 

3337. ANDREW Howartson, Mauchline, Ayrshire, N.B., *‘ Furnaces for 
melting and puddling iron or steel, &c.”—21st December, 1870. 

3360. ANDREW STEWART, JAMES STEWART, and JoHN WoTHeRsPoON, Coat- 
bridge, Lanarkshire, N.B., ‘‘ Welded iron and steel tubes,”—23rd 
December, 1870. 

3368. WiLt1aM Hotpcrorr, Tunstall, Staffordshire, “ Artificial manure.” 
— 24th December, 1870. 

3367. Joun Gamoee, Great Winchester-street-buildings, London, and 
Witt1amM Henry Marrianp, Thurloe-square, London, ‘ Medicating 
cotton, &c,”—24th December, 1870., 

3365. ANDREW Bett, Honley, near Huddersfield, Yorkshire, “ Econo- 
mising fuel.”—24th December, 1870. 

219. Amos TaTHAM and Herpert TaTHaM, Belper-street Works, Ilkeston, 
Derbyshire, ‘‘ Taking up the threads in warp machines, &c.”—27th 
January, 1871. 











Patents on which the Stamp Duty of £100 has been Paid. 


3432. Georce Payne, Belmont Works, Battersea, Surrey, ‘‘ Soap.”—20th 
December, 1866. 

3337. STEPHEN Perry and Josern Joun Perry, Red Lion-square, London, 
“ Inkstands,.”—19th December, 1806. 

220. CHARLES Wueatstone, Park-crescent, Portland-place, London, 
“* Electric telegraphs.” —28th January, 1867. 

3428. Frreprich Leonarpt, Birmingham, ‘Metallic boxes.” — 20th 
December, 1866. 

3321. Jonny McFarvane Gray, Vauxhall Foundry, Liverpool, “Steering 
apparatus.”—18th December, 1866. 

8391. Epwin ALLEN, Burton-on-Trent, Staffordshire, “Cleansing and 
purifying casks and vessels.”—24th December, 1866. 

3405. Witt1am Ciark, Chancery-lane, London, “ Valves.”—28th December, 

866 


1866. 

$417. Wittiam Smiru, Barnard Castle, Durham, “‘ Street-sweeper.”—20th 
December, 1866. 

193. Tuomas Berney, Bracon Hall, Norfolk, “ Ne nape and applying 
defensive armour, and also bullet-provf porthole covers for the defence 
of ships, &.”—25th January, 1867. 





Notices of Intention to Proceed with Patents. 

2670. Epwarp TuomAs Hucues, Chancery-lane, London, “‘ A combined 
spring berth mattress und life-preserver.”—A communication from 
Joseph Franklin Peck.—11th August, 1873. 

2677. Rosert Stone, Liverpool, ‘‘ Obtaining motive power.” 

2678. Rosert Stone, Liverpool, ‘‘ Breaking, crushing, and grinding to 
powder, stone, &c.” 

2679. WiLtiaM James ScHLESINGER, Finsbury-street, London, “Imitating 
the notes of singing birds.”—-A communication from Alfred Henry 


p. 

2681. Georor Avaustus Husparp, Brynkir, ‘‘ Working railway switches 
or points.”—12th August, 1873. 

2683. Epwarp Tuomas Hvucnes, Chancery-lane, London, ‘‘ Applying 
castors to sewing machines, &c.”—A communication from Joseph B. 
Sargent. 

2690. MesHack Hopkins, Camden-grove North, St. George’s-road, Peck- 
ham, “ Attachments to sewing machines.”—13th Auvqust, 1873. 

2697. BenJaMIN BaRCHAM ANTHONY, jun., Strand, Louden, * Advertising 
desk or table.” 

2698. WittiaM Rosert Lake, Southampton-buildings, London, ‘ Wood 
pavement.”—A communication from Benjamin bB. Hotchkiss.—l4th 
August, 1873. 

2706. Ropert Stone, Liverpool, “Pick excavator and discharging 
elevator.” 

2708. Rosert CLarkE Rayson, Birmingham, “ Weaving wire —— 

2709. WiLL1amM Hunt, Southsea, “ Marking or scoring at billiards, pool, 
pyramids, &.” 








j 5, asnaees Histon, Lyme Regis, “Peat for fuel."—l5th August, 
87: 


2718. Epwarp Bevan, Birkenhead, “ Obtaining filaments, &., from 
vegetable substances.” 

2719. Hewry Cartes Sreane, Brixton, ‘‘ Holding candles in candlo- 
sticks.”—16th August, 1873. 

2728. James Fiecpine Smyrta, Belfast, “Gas.” 

2730. Witt1am Brookes, Chancery-lane, London, ‘‘Constructing tho 
rails of railways and tramways.”—A communication from Emmanuel 
Edouard de Soignie. 

2731. Joun Dean, Oxford, “‘ Fire-places.” 

2734. Joan Reay Forster, Market-street, Newcastle-upon-Tyno, ‘' Elastic 
spigot and socket pipe joint for gas, water, steam, and liquids.”—1S'/ 
August, 1873. 

2738. James Gaitoway Wer, Carlisle-streect, Soho, London, “ Sewins 
machines.” 

2740. THomas CoLiiev, Fore-street, London, ‘‘ Umbrellas.” 

2744. Witttam Rupp Oswatp, Sunderland, ‘Steering apparatus.”—10/h 
August, 1873. 

2749. James Musorave and Tomas Fouckes SmtLurnctron, Ann-strect 
ironworks, Belfast, ‘* Stoves.” 

2754. James Osnorn Spone, King William-strect, Strand, London, an! 
GEORGE MANSFIELD Spona, Fulham-road, London, “ Signalling between 
parts of railway trains, &c.”—20th August, 1873. 

2756. Ricuarp Gisson, Warwick House, Maidstone, ‘‘ Soap.” 

2773. CuristopHer CaTLow, Burnley, “‘ Looms for weaving.” 

2774. Joun GREENWOOD and James Denne.t, Leeds, “ Piercing and per- 
forating leather, &c.”—2lat August, 1873. 

2790. WILLIAM CrRooKEs, Mornington-road, Regent’s Park, London, 
“Treating waste or refuse animal or nitrogenous matters for tliv 
purpose of producing fertilising substances or artificial manures.” — 
23rd August, 1878. ' 

2806. Joun Tuomas STANILAND, Bury St. Edmunds, “Corn, &c., screens.” 
—26th August, 1873. 

2821. Witt1am Epwarp Newron, Chancery-lane, London, “ Hackling 
- combing flax, &c.”— A communication from Joseph Comptou 





2822. Isaac Summers, Birmingham, “ Economising fuel.”—27th August, 
1273. 


2835. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Umbrella 
and parasol frames.”— A communivation from Pierre Duchamp, jun 

2839. CLEMENT CROWTHER and THomas MILLINGTON MorGay, Stour Vale 
Ironworks, Kidderminster, ‘‘ Coating metals.”—28th August, 1873 

2851. Witi1aM Rosert Lake, Southampton-buildings, London, “ Railway 
carriage springs.” — A communication from Heman Gardiner.—20ih 
Avgust, 1873. 

2870. Joseru Barker Stearns, Southampton-buildings, London, “ Elcc- 
tric telegraph apparatus.”— 1st September, 1873. 

2889. Henry Green, Preston, and Joun Barrow, West Gorton, near 
Manchester, “ Igniting gas, &c.”—2ad September, 1873. 

2663. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Diam! 
cutting machines.” — A communication frum Isaac Hermann, — \).4 
September, 1873. 

2970. Thomas Lovett Puirrs, Aston, near Birmingham, “ Clippers fur 
clipping horses,”—10th September, 1873. 

3039. Epwarp Bacot, Upper Forest Tin-plate Works, Morriston, near 
Swansea, “‘ Tin and terne plates.”—16th September, 1873. 

3090. Witt1aM BorTHwick SMiru and James StTarvey, St.Agnes Work ;, 
Coventry, ‘‘ Sewing machinery, &c.”—20th September, 1873. 

3149. Georce Rircuis, Hounslow, ‘‘ Portable summer-houses or mr- 
quees.”— 26th September, 1873. 

3181. Joun Gepoe, The Hollies, South Lambeth-road, Surrey, “ Braces ” 
—A communication from Francois Auguste Garnier.—1st October, 187: 
3284. Henry Geerinc, Birmingham, “ Safes and strong rooms.”—1l0:h 

October, 1873. 

3301. Henry Smiru, Henrietta-street, Covent-garden, London, “ Carvin, 
forks.”—11th October, 1873. 

$317. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Electric 
telegraph apparatus.”—A communication from William Edward Sawyer 
and James Gilmore Smith.—13th October, 1873. 

3373. Joun Kniout, Cornhill, London, ** Asphalte paving.” 

3389. Franz Maas and ALBERT FLOos, Berlin, “‘ Packing for stuffing-boxes, 
&c.”—18th October, 1873. 

$446. Tuomas Dentit, Manchester, ‘* Producing or preparing indigo-bluc 
dye.”—23rd October, 1873. 

3513. THomas Witpine SipGReaves, Leeds, ‘‘Scwing machines,”—20(/ 
October, 1873. 

3523. Josern Piant and Joun Ricwarp Greex, Birmingham, “Sewn- 
through buttons.”—30th October, 1373. 

3632. ALEXANDER CoLvIN Fraser, New Barnet, and Wiiiiam Wartso~, 
Great Ayton, near Northallerton, “‘ Treating and utilising sewage.” 
7th November, 1873. 

3685. Cuartes Epkins, Tuomas Greaves, and James NewMan, Birming- 
ham, ‘‘ Sleeve links, &c.”—12th November, 1873. 

3713. Joun WALKER, James-street, London, and Ernest Racoon, Upper 
Westbourne-terrace, Paddington, London, “ Rails for railways and 
tramways, &c.”—15th November, 1873. 

3739. Hemrica Cart Luis Mensine, High-street, Ipswich, “ Tailors’ 
irons, &c,”—18th November, 1873. 

3778. AcBert Hitt, Plymouth, and Witi1am Hitt, Bath, ‘‘ Umbrell:.s 
and parasols.”—20th November, 1873. 

3796. Joun Carter Ramspen, Lightcliffe, ‘Generating steam, &c.”—21+! 
November, 1873. 

3837. Pau, Epmunp Werttin Bassee, White Horse-street, Portsmout!, 

“Guns and gun carriages.”—191h November, 1873. 

3874. Excizaseru Leiou, Manchester, “ Artificial fuel.”"—27th Novemb.,, 
1873. 

3906. Henry Smiru, Henrictta-street, Covent-garden, “‘ Candle-holders.” 
—20th November, 1873. 

3944. Henry Besse, Bristol, and Joun ALLRIGHT WHEELER, Westwoorl, 
“ Palliasses,” 

3948. Epwarp Russet Morris, Oakhill Park, Hampstead, ‘ Measuring 
and registering distances.” 

3954. JoHan Heinricu Caristorr ZanziGc, Bloomsbury, London, “ A new 
or improved combined ent.”—2nd November, 1873. 

3992. Witt1aM Tomas Howtanp, Llanelly, ‘ Puddling and boiling 
furnaces,” 

3962. Witt1am CunnincuaM, Dundee, N.B., “ Carding jute, &c.” 

3968. Joun Cawruorn, Church-street, Greenwich, “‘ Movable sashes anl 
frames.”—3rd December, 1873. 

3982. WiLviaM Jones, Bedford-street, Loughborough, “‘ Uniting, by sewin,: 
together or seaming, fabrics.” 

3993. James MAauutson, Sharples, near Bolton, ‘‘ Bleaching, mordantit., 
and dyeing yarn.” 

3995. Jonn Davis, Great Dover-street, Southwark, Surrey, “ Lubricaters.” 
—4th December, 1873. 

4014. MaximILiaN BaERLEIN, Manchester, “ Preparing yarn for weaving, 
&e.”— 5th December, 1873. 

4023. Dante. Jones, Petistree, near Wickham Market, “‘ Obtaining and 
applying motive power.”—6th December, 1873. 

4037. W1tu1aM Lancaster, Accrington, “ Transmitting variable speeds to 
revolving shafts or axles.” 

4046. WitL1AM Setters, Haverhill, Massachusetts, U.S., ‘‘ Lawn mowers.” 
—8th December, 1873. ; 
4070. Georce HasE tint, Southampton-buildings, London, “ Separatins 

tin from tinner’s waste.”—10th Decenber, 1873. 

4075. CuarLes WILLIAM Siemens, Great George-street, Westminster, 
“ Tron and steel, and furnaces.” 

4102. Jouny Henry Jouyson, Lincoln’s-iun-fields, London, ‘Tools for 
cutting, turning, moulding, sawing, and polishing stone.”"—A com- 
munication from Herbert Cottrell. : 

4113. Georce Hasevtine, Southampton-buildings, London, “ Cutting, 
&c., implements.”—13th December, 1873.! 

2729. Josepn Wittiam Freestone, Dalston, and Joun Humruris, Little 
Ilford, “‘ Extracting sulphur and ammoniacal salts from spent oxide of 
iron.”—18th August, 1873. 

2741. Jostan Montacue Goopatt, Camden Works, Camden Town, 
London, ‘‘ Envelope-folding machines,”—19th August, 1873. 

2756. Epwarp Tuomas HuaGues, Chancery-lane, London, “‘ Paneling and 
moulding machine.”—A communication from Lewis McDonald Hills. 
2757. Emi, August THomson, Manchester, “8 ding gum, &c.”—20/h 

August, 1873. . 

2764. James Bett, jun., Portobello, N.B., ‘ Railway points or switches.’ 

2776. Marcaret Martin, Upper Fitzwilliam-street, Dublin, ‘‘ Balloons.” 

—2lst August, 1873. f v 

2792. Epwarp Karrmeyer, Hamburgh, Germany, “Sewing machines.” 

2795. Joseen Porro CLARK», Bassingbourn, ‘‘ Casks, &c.” 

2797. James Grarron Jones, Gloucester-terrace, Amherst-road, London, 
“ Rotary engines.” - 25th August, 1873, : : 
2802. WrciiaM Conuirre, Waterloo-place, Westminster, ‘* Metallic articles, 

&e."—26th August, 1873. 

2871. Henry Woopcrorr HamMonp, Southampton-buildings, Chancerv- 
lane, London, “Compound blower.”—A communication from Philip 
Syng Justice. c 

os7e. Nr HAEL Henry, Fleet-chambers, Fleet-street, London, “ Steam 
engines,”—A communication from Marcel Deprez.—1st September, 187. 

2001. Georce HaseLTINe, ——~ - b = Pd a “ qewains 
‘ i x gold, silver, and other metals from r ores,”—A com- 
and obtaining S0\¢jomon’ William Kirk and William Robert Grifiith.— 
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2913. Wise Brenton, Polbathic, “ ping ”—4th Sep ry 
1873. 

2922. James Tyrer, Aston, near Birmingham, “ Buckles or fastenings for 
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braces, &c.”—5th September, 1873. 
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2941. Pau Cuarpentier, Rue de la Fidélité, Paris, “‘ Heating furnaces.” 
—6th Sedtember, 1873. 
2949. FLorImonD Bayar, a, France, “‘ Cutting velvets, &c., after 
vi September, 1873. 


g."”—8th Sep 3 , 

3059. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Automatic 
regulating valves.”—A communication from George Laning Kitson and 
George Washington Carr.—18th September, 1873. 

277. Henry THomas Davis, St. Donatts-road, Lewisham-road, New 
, ‘‘ Safety apparatus for hoists, &c.”—9th October, 1873. 

3371. Jonw ‘Henry Jounson, Lincoln’s-inn-fields, London, “Skates.” —A 
communication from James Albert Whelpley.—18th October, 1873. 

8457. Witt1am Weems, Johnstone, N.B., ‘‘ Lighting and ventilating.”— 
24th October,f1873. 

8622. Jonn Wittram ME tina, Birkett Bank, Wigan, ‘‘ Safety and relief 
valves.”—6th November, 1873. 

8743. Joun Tatuam, Rochdale, ‘Condenser carding engines.”—18th 
November, 1873, 

7398. ANDREA CRESTADORO, Rumford-street, Chorlton-on-Medlock, “ Fire- 
grates.”—21st November, 1873. 

8912. Georce Lams Scotr and WILLIAM Epwin Heys, Manchester, 
“* Cupolas and blast furnaces.” 

8921. JosepH Ropert McVoy, Harrogate, “ Cleaning and polishing boots, 

sec.” —29th November, 1873. 

8931. Witt1aM Morris Beaurort, Piccadilly, London, “ Joints for uniting 

the sides of boxes, &c.”—1st December, 1873. a 





oom. patemnne FoR Currents, J. B. Leslie, London. —Dated 9th June, 


A vertical rod carries a movable indicator and a compass, which are 
both simultaneously fixed (when the instrument has been lowered tothe 
— depth) by means of asliding weight on the rod dropped on to the 
indicator and locking it, also locking the compass by pressing on a spring 
connected with an inner rod inside the said vertical rod. 

2039. Sucar, D. Halpin, Lendon, and J. B. Alliott, Nottingham.—Dated 
9th June, 1873. 

This invention is for improvements in the construction of existing 

hinery, and ists of the following :—In the cane mill be’ 

perpen be 9 two or three worm wheels and worms driven by power ins 

of toothed gearing as at present generally employed. Also adjusting the 
tion of any roller, keeping it paralled meanwhile by screws or double 

ongitudinal wedges ted together, pressing — each bearing, 

and worked by a single screw or handle to each roller. In the clarifier 

being made of cast iron plates as far as possible equal in size and shape, 








with a thin metal plate bolted above the bottom and between the flanges 
to form a false bottom, the space between it and the true bottom being 
used asa steam jacket. In the battery being com: of pans of aU 


shape, one smaller than the other, to pack together, all set in a battery, 
with iron girders between each pan supporting them over a flue arranged 
generally in the usual manner. In the wetsel, by constructing this 
machine on the usual system, but making the axis continuous 4 one 
piece, or with an expansion joint in its length. In the cooler, by the 





8977. WiiLraM Perca, Cardiff, and Witt1am Pacer Haas, Bl A 
a “Supplying compressed air to hi &e."—4th D ber, 

4004, Exuiorr Hincuuirre, Black Dog Mills, Leeds, ‘ Flocking woollen, 
&c., fabrics.” —5th December, 1873. 

4071. Joan Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Oscillating 
cylinder engines.” — A communication from Albert Schmid.—1l0th 
December, 1873. 

4078. Tuomas Moy, Farringdon-street, London, ‘‘ Working the slide 
valves of steam engines.” 

4081. JosepH Ports, jun., Sunderland, “Permanent way of railways.”— 
11th December, 1873. 

4096. WittiamM Verity and Beysamin Verity, Regent-street, London, 
“ Heating conservatories, &c.”—12th December, 1873. 

4125. Ext Heyvworta and Naraan WILkinsoy, Blackburn, ‘Steam 
boilers.”—15th December, 1873. 

4154. Epwarp Primerose Howarp Vavuonan, Chancery-lane, London, 
*‘ Advertising balloons.”—A communication from Edward Clarence 
Morse,—18th December, 1878. 








All persons having an interest in any one of such applications 
should leave particulars in writing of their objections to such applications 
S «> ve of the Commissioners of Patents, within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


In consequence of the impossibility of effecting a perfect classifi- 
cation of the abstracts of specifications without repeating very many of 
them under different heads, and because also of the difficulty 
of grouping them—broadly, for facilitating reference without 
misleading—a difficulty increasing with the rise in number of appli- 
cations, we have thought it preferable to abandon what has become 
an imperfect system of classification, and to publish them in future 
in consecutive order. 





1833. Biast Furnaces, G. LZ. Scott, Manchester, L hire.—Dated 20th 
May, 1873. 

This invention consists in providing the furnaces with a chamber at 
the lower ends by the use of a false bottom, on which the materials rest. 
2000. Gas, I. Baggs, London.—Dated 4th June, 1873. 

This invention consists in certain i its in the facture of 
gas from suitable carbonaceous mate’ , the same being afterwards 
carburised by being exposed to a great extent of surface of hydrocarbon 
liquid, or of textile fabrics saturated therewith, or by being brought in 
contact with fountains or sprays of oil or liquid, A scrubber is also 
used filled with divided or porous materials, such as coke, pumicestone, 
sawdust, spent tan, or other suitable absorbent subst or subst: 
saturated with hydrocarbon fluid, and through which the gas is passed. 


2004. Peart, R. Milburn, London, and H. Jackson, Leeds, Yorkshire.—Dated 
5th June, 1873. 

The peat is torn up by revolving teeth or cutters, and falls on to a tra- 
velling apron composed of hinged plates, which lie flat on the upper part 
of the apron, and hang down on the lower part thereof. Stationary or 
travelling revolving stirrers act on the peat when on the apron. Several 
aprons may be employed, the peat falling from one to the other. The 
heat from the furnace ascends in a circuitous direction between the said 
aprons. 

2016. Gas, G. 7. Livesey, London.—Dated 6th June, 1873. 

This invention has for its object the reduction of the pressure upon 
the retort caused by the seal of the dip pipe, and consists in using a di: 
pipe like that now generally used but having a horizontal slot made in it 
at or near the level of the liquids in the hydraulic, and sufficiently large to 
allow of the gas passing freely away. is slot is covered by a plate or 
flap so suspended from above that it falls by gravitation over the opening. 
When the retort is at work the valve thus made is raised by the pressure 
of the gas or action of the exhauster, but as soon as the retort is open the 
flap falls, the liquid rises in the dip, and an effectual seal is thus formed. 
When necessary the inventor proposes to close the bottom of the dip, but 
he prefers to let it remain open whenever convenient. 

2026. Extractinc Moisture From Ctay, J. J. and L. R. Bodmer, Ham- 
mersmith.—Dated 6th June, 1873. 

This invention consists, First, in drying by means of rollers, roller 
Squeezers, and absorbing material used in connection therewith, potters’ 
clay, or compounds, materials used in the manufacture of cement, 
cementing compounds, sewage-sludge, materials used in brewing and 
brewing residues, peat, and various other substances. Secondly, in an 
apparatus or furnace for the purpose of completing the drying and for 
burning and calcining of such of the above named materials and others 
which require application of heat. Such furnace being also applicable to 

iting ores, calcining lime, cement, or similar materials. 
2028. Heatinc Feep-water, 7. Beams, London.—Dated 7th June, 1873. 

This improved apparatus is designed for heating water b: mitting 
steam to the same as it through the said apparatus. » applying 
this invention to a locomotive, the inventor makes a cylinder which has 
an inlet aperture for steam connected with the exhaust pipe, another 
inlet aperture for water connected with the tender or tank, and an outlet 
aperture. Inside the said cylinder he places a conical plug or valve. The 
latter is fitted to a conical seat, and when forced down thereon will stop 
the supply of steam. 

20381. Avconotic Spirits, M. Miller, Glasgow.—Dated 7th June, 1873. 

The improved ay s comprises a structure of a general vertical- 
form a bottom wash com ment formed with a dome- 











a top, which forms the bottom of the second or low wines com- 
ent, and in like manner the top of this low wines compartment 
orms the bottom of the third or feints com; ent. Separate con- 
caog was are connected with each com 
qui 
the th: 


ent, and the condensed 
m. the first runs into the second, and that from the second into 


PE of a regulated amount of heat to effect the process of 

crystallisation. 

2040. Hypravutic Brast, FB. J. Hahn, Frankfort-on-the-Main, Germany: 
—Dated 9th June, 1873. 

A vessel containing fluid and with two spiral cylinders side by side in 
a hollow cone, the fluid reaching to the middle of its t, and each 
cylinder has openings towards the outside and inside. 

2041. Gares or Stuices, G. Goldsmith and J. Dilkes, Leicester.—Dated 
9th June, 1873. 

This invention consists in constructing on each side of the river a pier, 
between which is fixed an iron frame, fitted with agate orsluice. Inthe 
pier on one side a recess is formed, in which a water wheel works. This 
wheel is attached to a shaft, on one end of which is a pinion gearing into 
aspur wheel. The spur wheel in its turn drivesa pinion which gears into 
a rack fastened upon the sluice. When the water in the upper pond rises 
above a certain level it runs or falls into the buckets of the water wheel 
and gives motion thereto, whereupon the sluice rises and permits the 
water to escape from the upper to the lower pond. In order to close the 
sluice, water is conveyed to the top of the wheel by a pipe, and by a 
self-acting movement is allowed to fall into another set of buckets attached 
to the wheel, when the wheel will turn in the opposite direction, and the 
sluice be lowered upon its sill, thus closing the communication between 
the upper and lower waters. 


2047. Gas, J. Hinks and H. Holland, Birmingham.—Dated 9th June, 
1873. 


In manufacturing gas according to this invention, caoutchouc, or other 
solid hydrocarbon, is dissolved in benzoline or other volatile liquid 
hydrocarbon and caustic alkali, or alkaline and water are added. 
This mixture is heated in a generator, and the gas evolved conducted first 
into a heated receiver and afterwards into a chamber containing trays 
filled with benzoline or other volatile liquid hydrocarbon. From this 
chamber the gas enters a receiver, in which it is mixed with about three 
times its volume of atmospheric air. When the gas is about to be used 
it is passed through a chamber containing trays of liquid volatile hydro- 
carbon into the delivery pipes. The oily liquid condensed in the pipes 
and receivers is purified with lime or otherwise, and may be burned in 
lamps used for burning light oils. 

2051. Sree, IW. Lockwood, Shefficld.—Dated 10th June, 1873. 

The invention relates to improvements in the process or means em- 
ployed for converting iron into steel. In the ordinary method of con- 
verting iron into steel for all kinds of melting, rolling, hammering, or 
for any other similar purpose in the manufacture of steel, the iron is 
placed in a closed furnace, commonly termed a “ converting furnace,” 
and is arranged in alternate layers of charcoal and iron, and after re- 
maining for a suitable period of time, the iron is subjected to a regulated 
temperature of heat, 2s may be required, and the furnace is then allowed 
to cool gradually. The charcoal used is burnt in retorts or otherwise, 
and is ground into various degrees of fi at jiderable cost. 
Now according to this eee method, particles of wood or timber pro- 
duced in any manner, either in the form of what is usually termed saw- 
dust, or such as wood turnings or borings of wood, or wood in any other 
similar suitable form or state and of small commercial value, is substi- 
tuted (either wholly or partially, or combined with other materials) for 
the charcoal before referred to. 

2053. Gatvanic Batteries, J. H. Sandy, London.— Dated 10th June, 1873. 

Constructing galvanic batteries with a frame or frames carrying pads 
and capable of being raised so that the pads are drawn up and forced 
between the plates when the battery is required for use, and they are 
lowered and withd from bet them when the battery is put out 
of use, and these movements a effected by the opening and closing 
of the battery box. Below the plates, and quite clear of them, is an acid 
receiver or reservoir, which is to be filled with sponge or such like 
material, and into and against which the pads are pi when lowered 
down from between the plates, and they become charged with acid by 
capillary attraction. Along the top of the battery is a bar or a screwed 
rod or a rack-bar, upon which is fitted to move back and forth a traversing 
coupler, by which the number of pairs of plates to be brought into action 
is regulated. 
acne. Finisuinc Tues, G. Garrett, Coatbridge, Lanark, N.B.—Dated 10th 

‘une, 1873. 

By the present invention an additional eg of rolls is provided for the 
tube to pass through immediately on issuing from between the ordinary 
rolls, and these additional rolls are placed with their axes vertical or at 
right angles to the others. The grooves of the first pair of rolls have the 
corners chamfered or rounded off, and the second pair are also by prefe- 
rence formed without the corners. 


2055. Fives, J. Marley, Darlington, and R. Thompson, Durham.—Dated 
10th June, 1873. 

The invention ts in the of a return flue to the ordinary 
flue, whereby the smoke fumes and gases are passed from the ovens to 
the further end of the block of ovens instead of being direct to 
the chimney as at present. The smoke fumes and gases are then returned 
by a return flue either over, under, or at the side of the first flue back to 
the chimney, thus forming a perfect combustion flue or chamber in which 
the smoke fumes and gases are completely commingled, returned, and 
effectually consumed. Suitable dampers are applied between each oven 
and the first main flue for the purpose of shut off and excluding the 
air during the operation of drawing and re-charging the ovens, the em- 
ployment of such dampers being necessary for the let pti 
of the smoke fumes and gases. 

2059. Raisina Coat, J. H. Johnson, London-—A communication.—Dated 
10th June, 1873. 

The object of this invention is to save the tedious and costly labour 
domanded in the moving and raising of coal and other granular material 
by the aid of shovels and wheel barrows and the usual hoisting apparatus, 
The first part of this invention consists in raising coal and uther granu- 
lar material by means of a bucket or other suitable vessel arranged to 
slide in a shaft or its equivalent, which extends so far below the ground 
or platform on which is deposited the coal or other material to be raised, 
that the latter will of itself pass into the bucket. The object of the 
Second part of the invention is to avoid the sity of sur ding the 
elevating shaft or its equivalent with the masses of coal or other granular 
material to be raised, and to enable the latter to be conveyed to the said 
shaft from points more or less remote, and to be raised in the same 
without any of the usual tedious and costly labour which would be 
demanded in removing the same material by means of shovels and wheel 
barrows. 

2060. Rotune Mitts, J. H. Johnson, London.—A communication.—Dated 
10th June, 1873. 

This invention has reference to mills for rolling metals and for other 
purposes, and its object is to enable the rolls to be set at different distances 
apart with rapidity and to be held rigidly in the positions in which they are 
set. The inventor obtains these results by means of hydraulic pressure 
applied to one or more of the rolls of a set — of hydraulic 
cylinders and the rams thereof ; the supply and harge of the water 
being regulated by suitable valves in such a manner that, when a suffi- 
cient quantity of fluid has been admitted for —— the ram in any 
cylinder, the supply shall be cut off and the fluid be retained within 
the cylinder to maintain the ram in its adjusted position against any 
pressure that the rolls can transmit. . 

2063. Rerriceratine Apparatus, S. Kingan, Be fast, Ireland.—A com- 
munication.—Dated 11th June, 1873. 

The invention consists of a box or trough furnished internally with a 
spiral or otherwise bent tube, through which a current of air withdrawn 
from the external atmosphere is passed by means of a blowing apparatus, 
and with a number of other tubes through which the external atmo- 
sphere may pass by gravitation. The box or trough is suspended or 
raised near to the top or ceiling of the room, chamber, or store intended 
to be refrigerated or cooled, and is filled with ice and salt or other 
refrigerating mixture or materi 
2065. Rectsterine Votes, J. Nettlefold, Bromley, Kent.—Dated 10th June, 

1873. 

This is a self-adjusting engine, which, by a combination principally of 
cylinders, levers, and studs, will enable elections to be secretly and 
accurately carried on, This is an original conception, and every part is 
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novel. Its external part consists of four pieces of wood work easily put 
together in a public room, forming a small room 5ft. by 5ft., with an 
angular door that closes the opening as the voter enters and returns. To 
the door is fixed a jointed rod, that acts on the mechanism contained in 
an oblong box on a stand, with handles over, one for each candidate. 
The number of candidates that can be returned is regulated by screws and 
levers prepared for that purpose. Beneath each handle is a dial, to 
register the votes given to each candidate, and levers that prevent any 
handle being more than once moved while the voter is in the room, or 
more than the proper number pulled down ; and there is a signal pro- 
vided if it is attempted. When the voter leaves the room, the jointed 
rod by the action of the door re-adjusts the machinery ready for the 
next voter. 
aor ewe ConTAMINATED WaTER, J. Leigh, Manchester.—Dated 11th 
‘une, 1873. 

For the purification of sewage and other contaminated waters there is 
added thereto, in suitable vessels with agitation, a solution of an earthy 

t, and afterwards a solution of silicate of soda or potass, whereby a 
precipitation or subsidence of the suspended matters in the sewage or 
other waters is produced. Of the earthy salts itis preferred to use a 
solution of alum or of sulphate of alumina, of sulphate or of muriate of 
magnesia, or of muriate of lime. Should the sewage or other water, after 
being thus treated, contain any gelatinous or albuminous matters in 
solution, or afford evidence of other organic matter in solution, it is 
preferred to add a small quantity of a solution of tannin, or of some 
solution containing tannin, thereto. 


2074. Automaton Batances, J. G. Smith, London.—A communication.— 
Dated 11th May, 1873. 

This invention relates to certain improvements on and additions to 
automaton coin weighing machines, and is more particularly applicable 
to the machines for which letters patent were granted to James Murdoch 
Napier, bearing date the 12th January, 1866, No. 108, although it may 
also be applied to other machines containing an oscillating shoot for the 
reception of the coin blanks and a marker for regulating the amount of 
each oscillation according to the weight of the coin. The present im- 
provements consist essentially in the appliation and use of the magnet for 
accelerating the depression of the marker. The said magnet is attached 
to a frame or —— beneath the counter-weighted lever, which elevates 
and depresses the marker through the action of a rotary cam, as is well 
understood, and it acts directly upon a steel bar which is suspended by a 
chain from the said weighted lever. The said marker and weighted lever 
are made as light as possible, consistent with strength, for which pur- 
pose it is proposed to make them of a bifurcated form, that is, of two 
slender trussed and stayed rods or bars. The angle of the bearing arc of 
the before-mentioned actuating cam is diminished in order to allow the 
oscillating shoot which receives the blanks to rest over the receiving box 
until the delivery of the weighted blank. 

S0v7. A aaa CaBLEs oR Ropes, W. Rowett, Liverpool.—Dated 11th 
une, 1873. 

The novelty of the invention consists in covering the wire conductor 
with Rowett’s non masticated india-rubber ; in placing two or more wire 
conductors in a single cable for ocean purposes, without adding to its 
bulk ; in adding strength to the cable by filling its interstices with the 
strongest hemp or fibre lines, producing a solid spherical core ; in pre- 
serving from decay all the hemp or fibrous material of which the cable is 
composed by Rowett’s preserving compound ; in laying the strands of 
the envelope on the core with Rowett’s preserving elastic marine glue; in 
substituting an envelope of hemp prepared with Rowett’s preserving 
marine glue round the elastic conductor, for the usual insulating 
compound of gutta-percha, india-rubber, &c.; in making the cables of 
coir fibre, African or Indian grass, or fibre, to produce light specific 
gravity ; in making the envelope of wrong-way yarn, drawn from conical 
spindles, instead of the bobbins now in use. 

. Drawines, Devices, &c., L. Freret, London.—A communication.— 
Dated 12th June, 1873. 

The feature of novelty of this invention consists in reproducing or 
copying direct upon porcelain, delph ware, biscuit, or enamel, and other 
material of the same character, any kind of drawing, painting, engraving, 
or positive or negative pictures, or subjects produced in the manner com- 
monly practised by photographers according to the carbon process, and 
printing or copying them in the manner practised by photographic 
artists. The proofs so copied on porcelain or other like materials are 
then coated or covered with enamel or vitreous glaze, and baked in an oven. 
2080. Castine Coprer, W. R. Lake, London.—A communication.--Dated 

12th June, 1873. 

The object of this invention is to cast articles from copper and its alloys 
under artificial pressure in a more efficacious and better manner than has 
heretofore been employed. The inventor applies to the fluid metal in the 
mould a high artificial pressure immediately after the casting, and con- 
tinues this operation until the cast metal becomes hard or even quite cool. 
2081. Drivinc Drums, &c., R. Mathers, Leeds, Yorkshire.—Duted 12th 

June, 1873. 

The objects of these improvements are economy in construction, 
strength, and lightness, a more certain balance of parts, facility of fixing 
and removing, and advantages in packing for railway conveyance or other 
transmission. Vor these purposes the inventor employs or uses a set of 
arms, boss, and narrow bearing rim, which may be whole or in halves. 
When in halves they are bolted or cottered together at the rim and boss 
in the usual well known manner. The driving rim or surface is formed 
of a separate band or strip of iron or steel of a suitable thickness and of 
any breadth required, and may made flat or convex. This band or 
strip of iron or steel is made by bending so as to encircle or fit the bearing 
rim and arms, the two ends being fitted and joined by means of a butt 

late and bolts, screws or rivets, or in the manner of a clasp hoop with 
oops and cotters or other convenient and suitable means so that the same 
may be held firmly together. Projections on the inner side of the driving 
rim fitting into corresponding recesses in the periphery of the bearing 
rim or countersunk screws or bolts, may also be used to secure and retaiu 
the sawe when in position. 
2084. Printina Macuines, LZ. W. D. Gray, Dublin.—Dated 12th June, 

1873. 

This specification describes means for forming rows of perforations 
across newspapers and other printed sheets where such sheets will have 
to be cut or folded. 

2086. Tevecrapuic Apparatus, Sir W. Thomson, Glasgow, and F. Jenkin, 
Edinburgh.—Dated 12th June, 1873. 

The improvements described in this provisional specification relate 
mainly to the sending ana receiving instruments described in the specifi- 
cations of former patents granted to them. 

2090. Prec or Hotprast, J. G. Garrard, London.—Dated 13th June, 1873. 

This contrivance consists of a curved piece of iron or other metal of 
ay or T iron section of any convenient length, with a hole in top for a 

ink or hook and a cross piece to act as guard. The peg is curved towards 

the point and tapered as a sword to enable it easily to enter the ground. 

2091. Conpuctors For TELEGRAPH WIRES, //. A, Bonneville, London.— 
A communication.—Dated 13th June, 1873. 

t of an insulated bridge en- 


This invention ists in the arrang 
closed in a box which forms the connecting link between sections of pipes 
which enclose one or more telegraph wires in such a manner that by 
opening said box access can be had to the wire or wires whenever it may 
be desirable ; also in a pipe containing a series of insulated passages in 
such a manner that a separate e is obtained for each of a series of 
telegraph wires in the smallest possible compass. 

2098. Heatine Apparatus, S. J. Ditchfield, G. Watson, and J. Childs, 
Seaham Harbour, Durham.—Dated 13th June, 1873. 

The inventors employ what they term generators, being the receivers of 
the required quantities of oils or spirits and atmospheric air which in it 
commingle. e said generators are fitted with divisions to cause the air 
to circulate in a serpentine manner over and through ae which 
absorb the hydrocarbon or other volatile oil or spirit, which sponges are 
held by rings fitted half-way up between the said divisions, over which 
sponges a steady and regular current of compressed airis passing from the 
compressed airchamber, forced thereinto by means of air pumps, the oils or 
spirits being introduced by means of a supply pipe from the store tank con- 
taining the oils orspirits,and which said generatorsare encircled by atrough 
or steam jacket filled with hot water orsteam. The air thus charged passes 
through certain parts fitted with throttle valves and stop taps into the 
ordinary boiler furnace, charged with coke or asbestos, which said air 
then ignites. 

2094. Curtains, J. Moir and R. J. Miller, London.—Dated 13th June, 1878. 

The specifications of this invention describe hanging and workin, 
window and other long curtains on a rail constructed of flat metal plac 
on edge, and attached to the lath above, by brackets fixed to the said 
rail at or about midway between its upper and lower edges, so that a 
metal band p! thereon and with a break in its side, may be slid past 
said brackets. The curtains are hung toa succession of these bands or 
runners. 

2095. yy Powsrr, R. Rewse, Great Cornard, Suffolk. — Duted 13th 
June, 1873. 

The pressure of liquid acts in cylinders or pistons, the rods of which 
ape by racks thereon on pinions or other connecting means, to cause 
the rotation of an axis to which are applied elastic arms. The outer end 
of each of these arms is by chain d or other suitable connecting 
means connected toa driving wheel capable of travelling freely on the 
axis of the elastic arms. By these means the liquid power exerted acts 
to cause the rotation of the axis of the elastic arms, and these elastic 
arms then begin to cause rotary motion to the driving wheel, and 

rogressively to obtain speed to it. The liquid is directed into and 
| 9 the cylinders to act on the pistons by valve-ways regulated by self- 
acting motions, somewhat as steam is directed in steam and other fluid 
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engines. The driving wheel by tooth or other gear gives motion to a chain 

of wheel work or other means of conveying motion as desired. 

2099. Parine Potatoes, J. Spurge, Coggershall, Bssex.—A communication. 
—Dated 13th June, 1873. 

To an ordinary straight steel blade is applied a contrivance consisting 
of a length or rod of metal wire, the ends respectively of which are 
formed into a number of parallel coils or a spiral spring. 

2100. Horse-snoes, W. R. Lake, London.—A communication.—Dated 18th 
June, 1873. 

The object of this invention is to provide a more readily adjusted and 
more pliable fastening for adjustabie horseshoes, and an additional guard 
and fastening, especially desirable when the lacing requires to be very 
loosely adjusted in cases of sore feet of the horse; also to provide a 
projector for the frogs of the horses, giving at the same time additional 
strength and stability to the adjustable shoe, and also to provide a 
better ventilation of the feet of horses enclosed in adjustable horse 
shoes. 

2101. Terecraraina, F. H. Greer, London.—Dated June 13th, 1873. 

The establishing of an electrical circuit by uniting of the electrical 
stratum or belt, high in the air, with the earth current for telegraphing 
and other purposes, such as generating mechanical power, heat, light, 
electro-plating, electro-photographing, &c. Dispensing with ordinary 
batteries, and without using a cable or wire to connect the vanes or 
towers on the peaks of high mountain stations. The circuit being broken 
and closed gives a corresponding effect, or is repeated at all the vanes 
that are connected by the electrical circuit or aérial ocean of electricity. 
A vane or coil for collecting, distributing, and utilising air currents of 
natural or atmospheric electricity for telegraphic and other purposes, the 
sid vane being constructed of two or more sections insulated from each 
other. The said vane or cone to swing on an insulated tower or post. 
2102. Curomic Acip, D. G. Fitz-Geruld and B. C. Molloy, London.—Dated 

13th June, 1873. 

This provisional specification describes a process for obtaining chromic 
acid from bichromate of potash. The provisional specification also 
describes various chemical processes relating to the production of com- 
pounds of chromium. 

2103. Vottaic Bartrertes, D. G. Fitz-Gerald and B. C. Molloy, London.— 
Dated i3th June, 1873. 

This provisional specification describes a voltaic couple in which the 
negative element divides the ceil into two compartments. Une compart- 
ment contains the positive element and the other a solution capable of 
oxidising nascent hydrogen. The vrovisional specification also describes 
other improvements in voltaic batteries. 

2104. RecuLaTinG THR Supp.y oF Stream, A. Higginson, Liverpool. — 
Dated 13th June, 1873. 

The First part of this invention relates toimprovements on the governor 
for which the inventor obtained her Majesty’s letters patent, No. 262, of 
the year 1872, and consists essentially in causing the chain or its 
mechanical equivalent which is wound around the cylinder or pulley to 
directly lift the reacting weight or spring, and in opening and closing the 
valve fur regulating the flow of water or other fluid through the ventricle 
by end motion of the cylinder. The Second part consists of apparatus to 
be used in combination with the above described or with the ordinary 
governor, and is constructed as follows:—A tappet has a to-and-fro 
motion imparted to it from any convenient reciprocating part of the 
engine to be governed, the length of motion of the tappet being regulated 
by the governor. The said tappet in its to-and-fro motion lifts a reacting 
lever attached to the throttle valve. 

2105. Preparation or THE Broom Piant, BE. Campana, Liverpool.—A 
communicativ.—Dated 13th June, 1873. 

The features «f novelty which constitute this invention consist in 
utilising and preparing the young shoots of the spartium scoparium broom 
or genista, a fibrous plant or shrub, and treating them by infusion in 
boiling water at a certain temperature with a mixture of soda crystals 
and lime, or alkaline solution, brought to three degrees strength. After 
boiling about three hours, and being cooled, the shoots are then 
washed in clean spring water and soap, and then dried. The best method 
of drying after washing is to subject the shoots to the action of a current 
of high-pressure steam until nearly dry. It will be found that the 
glutinous or pithy portions of the shoots are entirely removed and the 
fibre alone remains, which fibre is suitable to be used as a substitute for 
flax, and for certain purposes, such as the manufacture of twine and shoe 
thread, it will be found particularly applicable. It is also applicable to 
the manufacture of canvas and other similar fabrics. 

2106. Rewter Stamrine, J. Gough, London.— Dated 13th June, 1873. 

This relates, First, to arranging mechanism to relief stamping and 
printing presses, whereby they can be operated by steam or other 
equivalent power in lieu of by hand labour as at present employed ; 
Secondly, to providing the dies of such printing presses with an 
automatic or a mechanical feed of ink or colour, the feed being regulated 
continuously or intermittently by or through the main screw or other 
working part of the press ; Thirdly, to producing a rotation of the ink or 
colour feeding or distributing appliances in a direction reverse to that of 
the travel of the dies in relief printing presses ; Fourthly, to combining 
with an ink or coleur distributor a reservoir whose aperture is capable of 
being opened and closed at pleasure ; Fifthly, to employing one or more 
rotating rollers or wheel brushes to receive ink or colour upon the 
exterior and to deposit it direct upon the travelling dies of relief printing 
presses. 

2110. Brsakine up Lanp, T. Pirie, Nether Kinmundy, Aberdeen.—Dated 
14th June, 1873. 

The features of novelty which constitute this invention consist in the 
employment of a series of cutters or knives inclined towards the rearward 
end of the implement and attached to a framing or beam on which they 
are free to move backwards or forwards or through an arc, as required. 
2111. Inpia-RusBeER Fasrics, W. Nisbet, London.—Dated 14th June, 1873. 

This consists in printing on waterproof fabrics such patterns or designs 
as may be desired after the waterproofing. 


2112. Tittixe Barrews, J. H. Wilson, Armly, Leeds.—Dated 14th June, 
1873. 


In this a spring or elastic band is used, which, by means of levers and 
rods, is applied to a cask in such manner that as the liquid decreases 
in quantity so the cask is tilted without disturbing the contents. 

2114. Manure, &. C. Hamilton, Colchester, Bssex.—Dated14th June, 1873. 

The object of this invention is to manufacture manure in a dry powdered 
condition from fish, more especially from the Uraster Rubens, commonly 
called a five-finger, or from star fish. The fish are first pulped, then dried, 
and afterwards reduced to powder. 

2116. Cements, B. Robbins, London.—Dated 16th June, 1873. 

According to this invention cement and composition are made by 
pulverising crude half burnt or burnt carbonate a tee, baryta, strontia, 
magnesia, zinc, or any other suitable carbonate separately or combined with 
each other, or combined with other materials of any description, calcareous 
or argillacious. In combination with the above, every description of 
material, animal, vegetable, or mineral, is employed. For example, as one 
illustration, sand, gravel. silex, stone dust, glass, marl, clay, lime, or any 
other such material, is submitted to a solution of silicate of soda, potash, 
soluble silicate, gum, glue, or any of the animal, vegetable, or mineral 
gums in any convenient form or rotation, separately or combined. When 
sufficiently dry or concentrated it is then ready for use. The carbonate of 
lime is mixed with dilute muriatic acid ; after standing a sufhcient time 
they are wixed together with the prepared gritty or other materials in 
proportions varying from one part of lime to four parts of sand, or one 
part of lime to forty or fifty parts of sand, according to the density, 
quantity, and proportions relatively of the silicate, gum, glue and gelatine ; 
bitumen, or any other animal, vegetable, or mineral gums are applied in 
any convenient form. 

2117. Wasuixc Macuines, C. H. Sharp and R. Parkinson, Swineshead, 
Lincolnshire.—Dated 16th June, 1873. 

In this machine the clothes are placed between a series of rollers and a 
corrugated board moving horizontally in the bottom of an oblong tub, 
the result being that the clothes are effectually and completely washed 
- - operation, and require no hand rubbing after coming out of the 

achine. 


a118. Comsen Boarps, J. Cass, Dudley Hill, near Bradford.—Dated 16th 
une, 1873. 

The comber boards are made about the same width as usual, but pierced 
with double the usual number of holes or more, and smaller in diameter, 
through which pass the harness cords having heavier weights than usual 
attached to them ; eight neck cords, instead of sixteen, as now used in 
ordinary engines, are employed ; the tirst neck cords take the second row of 
holes on the first row instead of the first row on the second row, the other 
poo _——s ina similar manner, producing a solid figure on a solid 
2120. god Wincues, J. H. Wilson, Liverpool, Lancashire.—Dated 16th 

ane, 73. 

A steam winch constructed according to this invention consists of two 
cylinders which are placed side by side in a horizontal position and are 
bolted down to a bed-plate within and between two vertical side frames. 
The cylinders are fitted with improved metallic pistons, and the steam 
chests or valve casings are so formed as to allow free access to the valves 
without disturbing the steam pipe jajnts. The valves are worked with 
solid liuk motion reversing gear. ‘he connecting ruds from the piston 
rods of the cylinders work a double-throw crank shaft cut out of the solid, 
which shaft lays and is supported in a strong centre bearing which is cast 
with the bed-plate. The shaft is also carried by the before-mentioned 
vertical side frames. The whole of the gearing counected with the steam, 
which is of the usual kind fer this class of machinery, but it is all fixed 


within the before-mentioned vertical side frame, and is therefore less liable 

to breakage or fouling with the warping ropes, or falls, or hoisting gear 

wound round the warplng ends or drums, which are placed outside the 
vertical side frames. 

2121. Macarnery FOR THE MANUFACTURE OF Lace, B. Malhere, Paris.— 
Dated 16th June, 1873. 

This invention consists in numerous improvements in the details of 
machinery, whereby the inventor claims to manufacture lace of precisely 
the character and by the same motions as hand-made lace is produced. It 
would be impossible to give any idea of these improvements within the 
limits of an abridgment and without tke aid of drawings. 

2122. Revotvine Camera, EF. Hodgson, Shefield, Yorkshire.—Dated 16th 
June, 1873. 

The novelty in this case consists, First. in a revolving camera or drum, 
working either vertically or horizontally in a box or case, and in having 
all the glass plates fixed on such revolving drum; Secondly, in the 
focusing glass being securely fixed on the drum ; Thirdly, regulating and 
working the apparatus by a dial on the top of the box, with a handle or 
finger over and a ratchet-wheel and spur under such dial-plate ; Fourthly. 
focusing through tbe camera without any cloth or similar article to aid 
in gettlng the focus; Fifthly in the insertion of a plate of yellow glass in 
the side of the box, to focus through and at the same time to protect the 
prepared plates from the light. 

2123. Preparation or Spirits, Wives, &c., D. Ker, London.—Dated 16th 
June, 1873. 

The object of this invention is, First, to soften new and fiery spirits and 
to improve their flavour, while at the same time they are rendered com- 
paratively innocuous to the couts of the stomach ; and Secondly, to pre- 
serve light wines, such as clarets, and other fermented liquors, from turn 
ing acid. These results are attained by combining with such liquids the 
substance commonly known as glycerine. 

2124. Arraratus ror Raisinec, LOWERING, ENGAGING, AND DISENGAGING 
Surps’ Boats, &., &. C. Baxter, London.—A communication.—Dated 
16th June, 1873. 

The boat is suspended from davits by single blocks and falls, which may 
be made of wire and hemp The falls are brought through an arrange- 
ment of blocks and a brake block, and are united at their ends, and ter- 
minate in a hook. A hydraulic ram is used, with chain tackle having 
properly proportioned sheaves. The ram communicates with the fire- 
engine, and pipes with stop cocks lead from it to the bulwarks near the 
boats. The mode of operation is described in the provisional specifica- 
tion. There may be connection with the donkey engine to apply the 
power for various purposes. To secure and release the boats to and from 
the davits and covers, arms are hinged to the davits, proper stops being 
provided. The boats beyond the falls have removable covers. The main 
cover is attached to bent bars connected with the arms and with a block 
suspended from the davit head chain. 


2125. Macuivery FoR REDUCING AND SCREENING OR RIDDLING ARTIFICIAL 
Manures, &c., J. Manock, Birmingham, Warwickshire, and BE. Manock, 
H-ywood, Lancashire.”—Dated 17th June, 1873. 

This invention relates to a combination and arrangement of mechanism 
for reducing and riddling, and consists of a rotating cylindrical riddle 
carried on a shaft, having bars armed with pins or blades carried 
round hy the shaft inside the riddle. The material to be operated 
upon is ted in at one end of the riddle, and is reduced by the pins or 
blades, and passes through the riddle, and such material as cannot be 
reduced so as to pass through the riddle is delivered at its other end. 


2126. Vutcanisep Warerrroor Gum, B. J. B. Mills, London.—A com- 
munscation.—Dated 17th June, 1873. 

The subject of this invention is a vulcanisable waterproof gum, pro- 
duced from the inspissated juice of plants of the asclepias or milk weed 
family, or other plants possessing like properties, or from flax or other 
analogous seeds. 


2127. Cars or Carriaces, B. J. B. Mills, London.—A communication.— 
Dated 17th June, 1873. 
For this purpose a movable bottom is provided, upon which the freight 
or goods are to be stowed, the said movable bottom being supported 
through the medium of springs upon the framework of the car. 


2128. Rarcuer-Braces, F. J. Noble, Durham.—Dated 17th Jwne, 1873. 

This ratchet-brace is made with a solid stock, and is cut with a screw 
thread, upon which the ratchet-wheel is secured; the drill is placed at 
one end and the adjusting box at the other; there is also a key way in 
the stock and in the wheel. The stuck his two plates for holding the 
ratchet wheel and lever and pawl. One of the plates has a gib key for 
locking the wheel on the spindle or stock. 


2129. Brewino, £. Beanes, Surrey.— Dated 17th June 1873. 

This invention relates to an improved process of treating fermented 
liquors by means of which fermentation may be retarded, arrested, or finally 
stopped at any required stage without causing injury to liquors, such as malt 
liquors, to which the process may be applied. When heating malt liquors, 
when the fermenting wort has arrived at the desired point of attenuation 
the liquor is drawn off from the fermenting square, and then heated tu a 
temperature varying from about 110 deg. to 115 deg. Fahr. to 170 deg. or 
180 deg. Fahr. for periods of time greater or less according to the effect 
desired to be produced. 

2130. Sreetyarps ror WEIGHING Macuines, J. W. Stead, Manchester.— 
Dited \7th June, 1873. 

This invention is applicable principally to what are called “ pit bank ” 
weighing machines, but it may also be equally applied to machines for 
general or other weighing purposes. The inventor employs a dvuble 
steelyard, formed either as ordinarily of two bars coupled together 
at one or both ends, or of one bar bent double. One arm of this 
bar is marked with divisions to indicate the principal weights (say 
hundredweights or tons for instance) from zero up to any convenient 
number, according to the size of the machine and the length 
of the steelyard, and is provided with a proportionally heavy weight, 
which is movable, but capable of being fixed in any required 
position by a thumb-screw or otherwise. The other arm is marked with 
two scales and provided with two lighter weights, one for the tare, which 
is set to the average weight of the tub, corve, or other vessel containing 
the goods to be weighed, und the other for indicating the exact nett weight 
without any mental addition or calculation whatever. 

2181. Rearinc aNnpD Mowina Macuines, 7. Culpin, London.—-Dated 17th 
June, 1873. 

This relates. First, to arranging the gearing within the tread of the 
main wheel, the pinion which gears into the teeth of the main wheel 
being in a piece with the bevel pinion, whereby motion is communicated 
to the pitman; Secondly, to fitting an eccentric strap upon the main axle, 
so that by moving a lever the main wheel pinion can be drawn out of and 
put in gear by a sliding motion in the face of the main wheel teeth instead 
of end onas formerly ; Thirdly, to fitting double-action levers or brackets 
upon the main axle for carrying the pinion and parts connected with it, 
so that the knife beam can be raised and lowered through an are of a 
circle with greater ease than heretofore: Fourthly, to a combination 
quadrant motion in which the quadrant acts as a stop for the lever in one 
ease and as a lifting medium by the lever in another case, either of which 
can be acted upon for raising or lowering purposes as desired; and Fifthly, 
to a method of adjusting the driver's seat to permit of his feet getting 
within reach of the foot levers and strap. 

2132. PreventinG Scace or Incrustation, R. A, Ray, Lincolnshire.— 
Dated 17th June, 1873. 

The composition consists of the following ingredients :—Hudson’s con- 
centrated extract of soap black lead, borax, reduced to powder, mixed 
well together, and dissolved incold water, in the proportion of about one 
pound to the gallon, more or less. This composition is to’be,put.in the boiler, 
the amount required increasing with the power of the boiler. 


2183. Avromatic TeLecrapn, G. Little, America.—Dated 17th June, 1873. 
The transmitting paper is perforated by a machine containing vertical 
punches, with actuating levers, above which are cross plates with down- 
ward projections to select and actuate the punches ; these cross plates are 
moved by connections to finger keys. The ink used in the recording 
pen is aniline blue mixed in warm glycerine The penis a fountain with 
filling and ventholes. The receiviug and transmitting mechanisms are 
improvements upon the patent No. 1207, 1872. A divided insulated base 
carries the double rollers, and levers bring the stilus and rollers into or 
out of action. The pen passes through a hollow steel magnet forming the 
rocking armature between double poles of an electro-magnet. A condenser 
is connected with the main line at each side of the receiving instrument. 


2134. Courting Raitway Carriaces, H. B. Newton, London.—A com 
munication.—Dated 17th June, 1873. 

This invention consists of two metal plates, which are riveted, welded 
or otherwise securely connected together in two different planes ; the 
upper plate carries in a recess a coupling hook which takes intoa shaped 
opening cut in the lower plate of the abutting coupling near its centre, and 
the upper plate has an inclined head, and ut its rear arm is a second aud 
smaller hook. 

2185 Stream Generators, W. L. Wise, London.—A communication.— 
Dated 18th June, 1873. 

This invention has reference to, First, the employment, in steam gene- 
rators of solutions of matters retarding the boiling point of water, 
and which are immersed, as ina bath, either a serpentine coil destined 
to produce superheated steam without pressure, or a boiler and serpentine 
coil furnishing high-pressure saturated steam, so that the parts in which 
the steam is formed are never in contact with the fire. Secondly, a 
special arrangement of steam generator for producing steam of high tem- 
perature and low elastic force, principally applicable to heating and 











evaporating. Thirdly, a special arrangement of generators for producing 





high-pressure saturated steam, in which the reservoir of water to be 

evaporated and its pipes are immersed in the retarding solution, which 

serves at the same time to heat the water tu be evaporated and to avoid 

explosions. 

2136. Damrer Action 1y Pranororres, C. J. Coxhead, London.—Dated 
18th June, 1873. 

The damper is acted upon through the damper wire in such a manner 
as to dispense with the need of a fixed “ socket” for the wire to pass 
through. and also togive freedom to the damper to return to the string by 
the action of gravity alone, after being removed therefrom by the lifting 
power of the damper wire. A button of wood is adapted and applied to 
the screwed part of the damper wire, the flange of which button acts as 
a lifter for the body of the damper, while the shaft of the same passes 
through a bushed hole therein, so as to allow the said body to fall by 
gravity on the said shaft asa guide. 


2137. Cuarcine anv Discnaraine Tuss or Corves, @. Fowler, Notting- 
ham.— Dated 18th June, 1873. 

At the places at which the tubs or corves have to be run on to or off the 
decks of the cage of lifts frames having two or more decks or floors simi- 
lar to the cage are so mounted that the cage may be brought to gest 
between them. The frames are connected to hydraulic presses, by wien 
they can be raised or lowered at pleasure. For the purpose of pusbing 
some or all of the corves or tubs off the floors of the frames or platforms 
on to the cage, and from the cage on to the platforms, hydraulic presses 
are also employed, asystem of catches is also applied to the several floors 
of the winding cage, which allow the off-going tubs or corves to leave the 
cage freely, and lock or stop each on-coming tub or corve when it is in the 
right position upon the winding cage. 

2138. Lininc-Banvs FOR Hats anv Caps, J. W. Thompson, Lancashire.— 
Dated 18th June, 1573. 

This invention consists in using a combination of paper and woven 
fabric cemented together, in lieu of leatuer for hat-leathers. Also in usin 
gutta-percha or a waterproof cement for uniting the two materials, an: 
in using the two materials in lieu of leather for other purposes, such as 
upholstering. 

2139. Srixes, Pins, Bours, &c., @. N. Sanders and G. N. Sanders, jun., 
America.— Dated 18th June, 1873. 

This invention consists of a certain shoulder neck, peninsula, and bevel 
so termed, and the modificatious and combinations of these as applied to 
spikes, bolts, pins, nails, and analogous fastenings of whatever name 
adupted to be secured by driving mto wood or other material. 

2140 Spinco Sarery Vatves, 7. Davison, Glasgow.— Dated 18th June, 1873. 

Two helical springs of steel are applied directly to an ordinary safety 
vulve, so as to be compressed by the opening of the valve, and they are 
placed on opposite sides with their axes forming with that of the valve 
equal or nearly equal angles of between 60 deg. and 80 deg. each as 
measured from the outer part of a prolongation of the valve’s axis. 

2141. ixpia-nuBBER Sprinos, W. Firth, Bdindbugh.—Dated 18th June, 
1873. 

The improvements which constitute the present invention relate to 
the disposition of the india-rubber or the Uastic parts of such springs 
with the iron or metallic parts connected with such springs, so that the 
load or resistance to be borne by the india-rubber shall be divided, and 
thus any part of the india-rubber will have to sustain but one-half, one- 
third, or one-fourth of the load put upon or required from the spring as 
the case may be. 

2143. Measunine anv Recisrerine Corn, J. Norris, London.—Dated 18th 
June, 1873. 

This apparatus, consisting of a metal case containing two half cylinders 
being acted upon by a handle and lever, which again acts upon a cam and 
ratchet simultaneously, and by this means securing a true measure and 
register of the quantity of grain used, 

2144. Conservatories ANG Greennouses, B. Tuck, Somersetshive.—Dated 
18th June, 1873. 

The sash bars are made preferably of rolled or cast iron of Y shape in 
cross section, the grooved upper surface serving to cary off the dmp from 
the inside. The panes of glass are held at the corners vy a lead clip, and 
are lapped one on the other in the usual manner, while they are connected 
laterally to each other by strips of soft metal m= shaped in cross section. 
The panes may also be tixed in the above manner, but instead of lapping 
as before, they may, in the case'of curved or polygonal roofs be disposed at an 
angle, the oue to the other, the edge of one pane being made to abut 
against the under surface of the pane above. 

2145. Riverine Ginpers, RB, H. Tweddell, B. Wilson, and G. H. Ashbee, 
Lonaon, and J. Piatt, Glowcester.—Dated 18th June, 1873. 

This invention has for its object the rivetting of girders or other 
metallic structures which cannot ve conveniently brought to the machine 
itself. This is accomplished by having the whole of the necessary 
apparatus for rivetting (by steam, air, or hydraulic pressure) placed on a 
carriage or platfurm which cau be moved alongside or over the work being 
rivetted. 

2146. Press, J. Richmond, J. Richmond, and T. Richmond, Bow.—Dated 
19th June, 1873. 

The novelty of this invention consists in the die or stamp moving up 
from the underside of the table and receding so that it is vut of sight 
aud prevents any means of obtaining an impression without the move- 
ment of the handle ; likewise the locking plate motion of the counter 
attached to this registering press as above described. 

2147. Hypravutic Cements, A, B. McGrigor, Glasgow.—Dated 19th June, 
13873. 

This invention substantially consists in making a strong hydraulic 
cement, by the mixing of one or other ot the known simple infusorial 
limestones of the ovlitic and other gevlugical periods in a powdered state, 
with a proportion of any of the nearest well-known sumple basalts of the 
basaltic formation and periods, both in their natural state, the propor- 
tion of the two to be mixed being easily found by trials depending 
mainly on the nature of the basalt used, which the inventor has found 
by examination contains the necessary ingredients for making such a 
water cement, without the separation of substance thereto, or from, as is 
necessary in the ordinary processes of making these cements from 
various limestones, chalks, and cli The inventor has thus found that 
theses ubstances do not materially vary in their compvoition, so that he is 
enabled to make a Portland hydraulic cement by their mixture, which he 
claims as his invention, substantially as described, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Wolverhampton on Wednesday there was much 
negotiation relative to sales ot pig iron and material for its produc- 
tion. Purchases of pigs have been made in the last few weeks on 
terms which will improve the position of the maker of finished 
iron over 10s. per ton on the bulk of the crude iron he is buying. 
But the commodity could not on Wednesday be had at the prices 
which would have been accepted a week and nine days before. 
The disposition to meet customers’ views is most observable 
in the action of the agents of North Country firms. The 
producers of best qualities at home are comparatively unyielding. 
Firms who had been selling at from £7 5s. to £7 10s. are stacking 
rather than sell at a drop upon these terms, so heavy are their 
expenses in coke and ironstone, Not even enough of the first- 
class Shropshire iron can be obtained on any terms, and the pro- 
duction is likely to become even smaller. It was rumoured on 
Wednesday that the diminished output of that county is about to 
be further reduced to the extent of two blast furnaces, the pro- 
prietors finding it to be more to their advantage to sell their coal 
at the recent advance of 2s. 6d. a ton than to use it in smelting 
ironstone, Nor are there any indications of ease in the quotations 
for ore ; on the contrary, one agent of a Cumberland firm advanced 
his quotations on that day to the extent of 2s. a ton. 

Good finished iron showed no weakness in prices. Wilden sheets 
are quoted at the works at from £19 to £21 10s., according to the 
brand, for coke qualities; and at £28 to £30 for charcval. 

Whilst there is no official declaration of any alteration in the 
price of coal, some excellent qualities have been offered at lower 
quotations than recently. For instance, furnace thick coal that 
has long been selling at 18s. is obtainable at 17s.; and forge coal 
of areliable quality is quoted at 14s., 15s., and 16s. per ton re- 
spectively. Earl Dudley and the other colliery owners who are 
regulated by his lordship’s action are making no alteration. 

Vendors of pig were pressing consumers to close negotiations 
this (Thursday) afternoon on ‘Change in Birmingham ; and they 
were not altogether unsuccessful. Their success, however, was 
proportionate to their disposition to accept the prices which their 
customers were prepared to give. High-ciass pigs were even firmer 
than they were in Wolverhampton on the preceding day, and 
second-rate qualities were not much easier; still there were here 
and there instances of giving way somewhat, but not to the extent 
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that would have occurred at atime of so slow a demand, if the 
cost of the raw materials was less excessive. ane 

Consumers of finished iron were altogether disinclined to buy, 
arguing that the lower rates at which the bulk of the pigs are 
being bought as compared with last quarter, together wit the 
reduction in wages, and less stringency in the coal market, ought 
to bring about a reduction certainly of £1 a ton in the quotations. 
Makers protested against the conclusion. They urged the recent 
and present profitless character of their transactions, said they 
were pre to expect a quiet January and February, but main- 
tained that so low are the stocks of iron the world over and so 
pressing the world’s necessities, that a great demand must then, 
and throughout much of the remainder of the year, be experienced 
Merchants and consumers, however, held to the position they had 
taken up. It followed that comparatively little business was 
transacted. : ; 

¥ history should repeat itself in the iron trade of South Stafford- 
shire in the year ensuing, then the heart of the year will be a quiet 
time, and there will be a reduction early in July of £1 in pigs, £2 
in finished iron, and £1 incastings ; forsuch reductions were declared 
upon prices which had ruled during much of the earlier half of the 
year, and they brought down the quotations to the point at which 
they now stand, which are £7 for all-mine pig, and £14 for best 
merchant bars, with the other descriptions in that proportion. 
The reduction did not stimulate the demand, and throughout 
nearly the whole of the past six months the iron trade of this dis- 
trict has been in a very tame condition, the owners of colliery 
property making up by the large profits on their minerals for 
their small returns from their furnaces and their mills ; and the 
concerns for which fuel has had to be purchased, having many of them 
been carried on at a loss. So long as the key of the position is so 
firmly held by the colliery proprietors, ironmaking in South Staf- 
fordshire will not prove a highly profitable calling to either 
masters or men, It was the stringency of the coal market which 
alone kept prices at £8 for all-mine pigs and £16 for bars during 
the first half of this year, for at no part of that time was there 
anything like a vigorous trade doing ; and towards the close of 
June there were sales of bar iron at as low a figure as £12 10s. 
This was a reduction under ‘‘ list” almost without precedent. 

Exclusive of the Prussian order possessed by the National Arms 
Company and the ordinary supplies made by the Birmingham 
Small Arms Company to our own Government, there has been 
during the year an almost entire absence in the demand for guns 
in the military branch. The birding department has, however, 
been marked by an excellently maintained demand. In ammuni- 
tion both the companies just named are heavily engaged upon ex- 
tensive Prussian consignments, but at other manufactories the de- 
mand is unimportant, Button makers have been busily employed 
during the year. 

Much interest is naturally taken in this district in the exhibition, 
to come off in Manchester at the close of January, of inventions 
designed to promote the economical use of coal. Without availing 
themselves of any apparatus that they did not before possess, there 
are hardware pa ths sss here who have been very successful in 
their efforts to economise fuel in the last twelve months, I know 
of one hardware concern, of no great magnitude, where £70 
has been saved in that time. This has been brought about by more 
care in firing for steam and by the careful washing of the cinder 
refuse. There are larger concerns where proportionately 





economical results have been secured, 





NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


seing Christmas-day there was no iron market on Thursday last 
week, but business was resumed on the following day, when the tone 
was firm, and transactions were effected as high as 109s, 6d. for 
rompt cash, On Monday the prices advanced to 110s, 9d. for 
mediate settlement, but closed a little casier at 110s. There 
was less activity on Tuesday, and business was done at 109s. 6d. 
prompt cash, and 107s. Monday. The closing prices were—sellers, 
110s. cash; buyers, 109s. 

There is very little change in the prices of the principal makers’ 
brands, quotations of which are as follows :—Gartsherrie, No. 1, 
114s.; No. 3, 106s. 6d.; Coltness, No. 1, 116s.; No. 3, 108s. 6d.; 
Summerlee, No, 1, 110s.; No. 3, 106s.; Carnbroe, No. 1,110s.; No. 3, 
106s. 6d.; Monkland, No. 1, 108s.; No. 3, 106s. 6d.; Clyde, 
No. 1, 108s.; No. 3, 106s, 6d.; Govan, No. 1. 11s; No, 3, 
106s. Gd.; Langloan, No. 1, 112s. 6d.; No, 3, lus, td.; Calder, 
No. 1, 113s. 6d ; No. 3, 107s, 6d.; Glengarnock, No. 1, 110s. 6d.; 
No. 3, 106s. 6d.; Eglinton, No. 1, 107s. 6d.; No. 3, 105s.; 
Dalmellington, No.1, 108s.;. No. 3, 106s.; Carron, No. 1, 112s, 6d.; 
Shotts, No. 1, 112s. 6d.; No, 3, 107s. 6d.; Kinneil, No. 1, 107s. 6d. ; 
No. 3, 104s, 

The shipments of pig iron from Scotch ports during the week 
ending the 27th December amounted to 7308 tons, being 1848 less 
than in the previous week, and a decrease of 3572 on those of the 
corresponding week of 1872. The imports of Middlesbrough pigs 
at Grangemouth for the week were 2245 tons, being 2109 less than 
in the previous week, but showing an increase of 1155 tons in the 
corresponding week of last year. 

During the week there has been very little doing in the malleable 
trade. Most of the old orders are about cleared off, and the new 
year will be commenced, at many of the works, with almost clear 
books. A reduction has been made in the price of Govan bars, 
and it is thought that a general, although not immediately large, 
decrease must follow. 

The prospects of the new year can hardly yet be forecasted with 
anything Jike certainty, but there are not wanting signs of a 
coming expansion in the trade. The easier prices of fuel have 
given an impetus to the manufacture of both pig and malleable 
iron. The prices of pigs are now considerably more reasonable 
than they were at the beginning of the year, and with an improve- 
ment in the demand trade may soon become more brisk. A little 
more iron has within the past few days been sent into the stores. 

It is impossible to give statistics of the state of the coal trade 
during the past year, as it takes about twelve months to obtain 
accurate returns, and those of 1872 were only published the other 
day. Regarding the present condition of the trade, it may, however, 
he observed that the demand is not nearly equal to the supply. 
Prices of househol sorts are becoming cheaper on all hands, and on 
Monday the Glasgow dealers made a reduction of 5s. per ton on 
the price of smithy coals. The miners in most places are miserably 
ill employed, and the wages are gradually declining. 

The returns of the shipbuilding trade on the Clyde for the year 
show that the aggregate tonnage launched was 37,500 tons above 
that of 1832, and 71,000 more than in 1870, but the number of 
vessels turned out has been smaller, thus showing that more big 
ships are being built than formerly. 7m 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue holiday season and stock-taking are naturally in this 
district, as in others, interfering with business, but generally the 
prospects for the forthcoming year are, so far as the iron trade is 
concerned, encouraging. Stocks have been found to be con- 
siderably smaller than was generally believed, and with the pro- 
hability of prices stiffening, consumers are becoming more anxious 
to cover their requirements for the future. A considerable 
quantity of iron has within the last few days been bought, and in 
some instances purchases have been made over the next six months. 
Prices are firmer, although not quotably much higher, No. 3 
foundry pig iron delivered in the Manchester district being worth 
about 97s. 6d., No. 4 forge from 90s. to 92s,, and ordinary crown 
bars from £12 to £12 5s. per ton. 

So far as the ironwerks are concerned, they are now, as a rule, 





closed for the holidays ; but generally there are good engagements 
on hand with which to commence the new year. The rolling mills 
have a considerable amount of work on hand. Steel manufac- 
turers are well off for orders, especially for railway material, and 
founders are fairly supplied, the inquiries for tool and builders 
castings being considerable. The only matter which appears to 
stand in the way of a healthy a of trade during the 
ensuing year, is the apprehended difficulty in the labour question, 
chiefly as regards the engineering branches. ) 

The strikes in the iron and coal trades of this districts to which 
Ihave previously alluded, are still carried on, and at Burnley, 
where the struggle is a very bitter one, legal proceedings have just 
been commenced against the leaders of the Amalgamated Asso- 
ciation of Miners for conspiracy in connection with the removal of 
the Cornish men from the district. 

An important conference of delegates representing all the 
branches of the Amalgamated Society of Engineers, is to be com- 
menced next week. It is ten years since such a conference was 
held, and Manchester, Newcastle, and London are mentioned as 
the places for the meeting. Manchester, where the previous con- 
ference was held, has at present the majority of nominations, but 
it is probable that Newcastle will be ultimately selected. 

Considerable progress is being made in the preparations for the 
forthcoming exhibition at Manchester of appliances for the 
economical consumption of coal, The building in Peel Park is 
nearly completed, and the reception of goods will be commenced 
on Monday. Amongst the novelties to be exhibited are some new 
patent fuels and high-pressure boilers, which, I am informed, have 
never been shown before, and are likely to excite some curiosity. 
I may further mention that the Duke of Sutherland has been asked 
to open the exhibition. 

The chief colliery firms in the Manchester district have, as I pre- 
viously announced they would do, this week lowered the price of 
coal. The reductions ranging from 10d. to 1s. 8d. and 2s, 6d. per 
ton on furnace coal, engine coal, nuts, and slack, and from 2s. 6d. 
to 3s. 4d. per ton on house coal. The prices for delivery in Man- 
chester now range about as under: House coal, 22s. and 23s. to 
24s. and 25s. per ton ; furnace coal, about 19s, ; burgy, 15s. to 16s. ; 
and slack, 13s. 6d. and 14s, to 15s. per ton. In Wigan and Tyldesley 
districts there is at present, considering that supplies are being 
stopped for a weck or ten days by the new year holidays, no in- 
tention of making any further reduction beyond the concessions 
already granted ; but unless trade improves before the end of the 
month, a general reduction of rates will be inevitable. Trade, 
generally, continues quiet. The demand for furnace coke, coal 
suitable for forges and glasshouses, and cannel keeps up, but the 
house coal trade is dull ; supplies of engine coal are in excess of the 
demand, and slack is abundant, Itis hoped, however, that the re- 
duction will bring about a more healthy tone. Consumers, who 
have been holding back, will be more ready to cover their require- 
ments, and in some cases colliery proprietors, who bave given quo- 
tations in anticipation of the reduction, are already pretty well 
sold for some months to come. 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Tue holidays are not yet over, so far as the majority of the firms 
in various branches of trade are concerned ; consequently no great 
amount of business is being transacted in ores or pig iron. Prices 
of pig and of merchant iron under these circumstances are purely 
nominal, The firmness spoken of in Birmingham reports excites 
some little surprise in circles here where the slackness of trade is 
clearly known, There is no doubt that some of the South York- 
shire and Derbyshire foundries are still busy enough, as I men- 
tioned last week, and the engineering shops are not wanting 
employment; but the steel trade and rail mills are very 
bad, whilst cutlery, files, saws, and other descriptions of 
manufactured goods meet with little inquiry. Hence it is not 
very easy to comprehend why Staffordshire and Shropshire pigs are 
firmer in price. Iam not sorry to have to record a fall in the 
price of fuel. Manufacturers have long and patiently waited for 
a substantial reduction in the prices of both steam and engine 
coal and coke, but hitherto their strongest and most urgent re- 
monstrances have invariably led to no satisfactory results. Last 
month a section of the coalowners reduced slack by 10d. to 1s. per 
ton, and now a further fall of 1s. per ton is announced by many 
of the owners, to take effect from New Year’s Day. The Sheffield 
United Gaslight Company has issued a circular to customers an- 
nouncing that gas coke will bereduced to 20s,; breezecoke to17s. 6d. ; 
and soft washed breeze coke to 17s. 6d. per ton, at the company’s 
several depots, on and after January Ist. This is very clearly a 
step in the right direction, but what is urgently wanted is a good 
clear fall of 10s, to 12s. Gd. per ton in the price of North-country 
coke, which is almost a necessity for steel melting and converting. 
This class of coke is still quoted officially at 35s. per ton, but I hear 
of transactions at prices which are several shillings lower, and local 
“hard washed” coke, although quoted 31s. to 33s., is in reality 
changing hands under the lower of those prices. It is patent that 
the consumption of coke and engine slack during the ensuing few 
months will be far less than the supply, consequently one would 
expect to see quotations promptly put down. As to house coal, 
I venture to believe that if no very severe weather sets in within 
the ensuing fortnight we shall hear of considerable reductions. I 
think Iam quite correct when I state that there are many pits 
hereabouts which are only being worked three days per week, and 
that at quite as many thousands of tons are stacked near the pit- 
head. Coal so stacked will deteriorate somewhat rapidly, and it is 
not altogether unnatural for manufacturers and others to grumble 
at such a state of things. Most of the larger iron and steel works 
are at present busy stock-taking and repairing. Some of them will 
resume work on Monday. Messrs. John Brown and Company, 
Limited, have issued circulars to the shareholders stating that in 
consequence of certain matters in connection with the state of 
trade they do not consider it prudent to declare an interim divi- 
dend. The shareholders are naturally disappointed at this, parti- 
cularly as the reserve fund amounts to something like £100,000. 
Messrs. Charles Cammell and Co (Limited), would appear to have 
been more fortunate, seeing that the shareholders have just re- 
ceived a circular declaring an interim dividend of £4 per share, 
payable January 5th, which on the £80 per share paid is equal to 
D per cent. 

It is mentioned as a great feat in the production of Bessemer 
steel that on Tuesday, December 23rd, at Messrs. Wilson and 
Cammell’s Works. Dronfield, forty-eight ‘‘ blows” were accom- 
plished in twenty-four hours from two cupolas only. The quantity 
of steel produced was about 270 tons. 

I continue to hear of the Trades Unions’ Congress which will 
assemble here during the present month. It is understood that Mr. 
Mundella, M.P., Mr. Plimsoll, M.P., Mr. Goldwin Smith, Mr. Frede- 
ric Harrison, and Mr. Henry Crompton will be present and that 
strenuous efforts will be made to put forth a strong ‘* platform” 
in opposition to that enunciated by the National Federation of 
Employers, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Boru sellers and buyers have so far adhered to the policy of 
delay, not being able at present to decide upon entering into con- 
tracts. Next week the quarterly meeting of the iron and allied 
trades will be held at Middlesbrough. No doubt after that meeting 
some important contracts will be made. 

The finished iron trade remains flat, but it is generally expected 
that now that the wages’ question is settledand the new year com- 
menced, there will be a revival in the finished trade. Most of the 
works are idle in consequence of the holidays, 





The West Marsh Ironworks, Middlesbrough, which belonged to 
Messrs. Swan Brothers, are now fairly in the hands of a company, 
the directors of which are Middlesbrough gentlemen largely in- 
terested in the trade of the district. 

The coal and coke trades remain unaltered, with the exception 
that prices are rather firmer. Household coals are quoted 20s. per 
ton at the pits; puddling coals, 12s, per ton; and mill coals, 
14s. 6d. per ton. Good coke is 28s. tv 30s, per ton. 

Engineering and shipbuilding prospects are improving. 

An illuminated address is to be presented to Mr. Rupert Kettle 
for the services he rendered as arbitrator in tho late Cleveland 
miners’ dispute, 





WALES AND ADJOINING COUNTIES. 
(From our own Gorrespondent.) 

THE resumption of work is beginning but in a tardy manner. 
There has been so much feasting and general social enjoyment 
that work of the hard iron and coal character is rather distasteful 
at present. 

The Aberdare Iron Company appear to have exceeded all others 
in work during the Christmas week, as on Monday they exported 
no less than 1300 tons to Alexandria, This, and a consignment of 
sheet iron by Booker and Co. to Holland, form nearly the whole 
of the exports up to the time I write. 

As regards the coal working from Tuesday week to Monday little 
or no work was doing, and on Monday there was anything but a 
full day’s work or a full show of workmen, I was at an important 
siding on Monday, and at three in the afternoon saw a solitary 
length of laden coal trains, but it was difticult to see the coal for 
the host of colliers who rode thereon and who had given up work 
for the day. This beats even City offices and the ten to four 
arrangement. But the necessities of the country and of the men 
themselves will prompt to further work than this, and I shall ex- 
pect to be enabled to chronicle in a few weeks a large output from 
every district. 

As an illustration of the wages now received by the colliers 
I heard yesterday that one collier earned the week before last no 
less than £5. 

Two fine veins of bituminous coal, one 3ft. and the other 6ft., were 
found last week by the Ynismedw Colliery Company near Neath 
last weck. , 

Mr. Dalziel, the able secretary of the Coalowners’ Association, 
has published the history of the late strike, its cause, progress, 
and settlement. 

A contemporary referring to the Association gives the number 
of the men and boys employed and the output of coal. The annual 
out-put at the last computation was 3,015,749 tons ; men employed 
14,698. This shows at a glance the great importance of the Coal- 
owners’ Institution. 

Coal still keeps up in price in this quarter and there is so far not 
the slightest sign of lower quotations, 





PRICES CURRENT OF METALS AND OILS. 




































































































1873. 1873. 
Castings—Large— \4 ad. £ & 4. | Iron (continued) | See, 2468 
Birmingham ....+++ 12 0 9.1310 0 Pig in Scutland— 
Cleveland .. - 5 0.0 7 6 /6 96.000 
Lancashire lv 10 0..1410 0 576.0080 
13: 0..13 10 0 5 0 U.. 010 0 
yu 0.1K OW 
000.0 00 0 
lUilv 0..1810 0 rT) 
0 
1710 0..20 0 0 0 
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Lancashire .. 1s vu 0..00 0 0 Yorkshire sess 0 
Statfordshire 17 lw 0..20 0 0} ils — | 
Scotland .. li lo 0..2110 0 Cleveland........5/10 0 @..11 0 0 
falus sees 00.000 Glasgow... }1310 0..16 0 0 
Yorkshire .. 18 ¥ U..20 0 0 South Yor ~/ll 0 v.83 00 
> Wales .sccceeeee | 10 0 Utd O 0 
0..93 9 0} Rails—Old— | 
Australian, perton ., 92 0 U..93 10 0 Cleveland 800..000 
Best Selected - | 9S 0 0..95 0 U Staffordshire 610 0..7 0 0 
Bottoms .. v..lu8 0 0 | Yorkshire 7i0 v0.0 080 
Chili Bars.. | v..c8 0 0 | Railway Chairs 
Do, refined ingot.. | v.08 0 0 Glasgow... | 610 0.700 
Bheet.....ceeseeee YSU 0.1050 0) Refined metal... | 810 0.9 0 0 
Spanish Cake v.09 0 0 Do.in Wales ....| 7 0 U.. 8 uv O 
Coke, Cleveland v.. 142 0 Bheets, single, iu— | 
Do,, Derbyshir 0. ill 0 lev 17 0 0..1710 0 
Vales ws v..0 0 0 London... 16 0 UM OU 
Shetlield .... so’ vu. 11s 0 Staffordshire l4]l0 v..l¥ oe oO 
Coals, best, per wu— Fales seccce l4lv 6.15 00 
Birmiughaw ......../ 1 4 U.. 1 6 ¢ Yorkshire . . ) 
Gieveland ...cceeeeeee | Ud Ue bh SU Lard .esecsceeee ee 0 
Derbyshire— , Lead, lig, Foreiy a ” 
Best ordinary ...,| VIS v.. 1 3 0 Englisb, W. = rT) 
Converting ......| 4 U Ue 4 9 UO Other brands ... ve ” 
Other sorts ..... Ole ¥.. u10 v Red or minium . - 0 
-} ° viv o.. vid 0 Sheet, milled @u< vu 
beau. lLov Shot, patent... v.. rT) 
. White, dry ... v.. v 
KEugine ....0.002.| VIX 0.. O16 O Ground in oil .. 0.. 0 
Furnace .....-.. s+) © U YU | Uils, pertun,Seal, Palv.. | 54 0 0..3410 0 
Mouse .... 0.19 0 Brown ose. eee | WW VU C..91 OO 
Londou—Best.. ° 3d 2iL oO : 33 1ly 0 
Over sorts ....../ 1 9 0. Liv 0 Linseed... 9 00 
South Yorkshire— Vlive, Gallipol vv 
Best ordinary, .,) 1 0 U.. 1 7 0 t dou 
Converting .... 120-1 80 Diieussivcscnt 9.9 28 
vil v.. glo vu Rapeseed, Kuglish pale} 5 9 v.. vu Oo U 
140.1 45 0 Brown ....- gssv.vuv 
ivvu.a 3 OU Forcigu pale »lv 0.30 0 0 
vio vel SU Brown. . vvv.00 0 
Sperm,tody .. ;vvd.00 0 
Angle in Glasgow ....| S10 U..14 0 0 Whale, South Sea,pale| 34 YU v.. OU UO 
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THE TRANSIT OF VENUS. 
I. J 

WE need hardly inform our readers that it is intended 
that 1874 is to witness an astronomical effort of an inter- 
national character and of a magnitude without precedent. 
The Governments of Great Britain, France, Germany, 
Russia,and America, have long made their plans for taking 
observations in various quarters of the world of the transit 
of Venus, to be looked for on Dec. 8th, 1874. Probably few 
who have read the controversial articles in the daily papers 
on this subject are aware that many of our astronomers 
have been looking forward to this event for nearly fifty 
years. It is well to understand before entering on the 


subject that the organisation of the various expeditions is | 


the result, in at all events most cases, of long matured 
plans. A year ago, on the occasion of the annual Green- 
wich visitation, a visitor remarked on the completeness and 
care with which a map had “already” been drawn up 
showing points connected with the stations for observing 


the transit, to which the reply was made that that par- | 


ticular map had been executed for considerably over thirty 
years. It is not our aim to enter into any discussion as to 
the precise advantage of each detail in the plan that is 


being carried out, but we may observe that if England, 





France, Russia and America—for the charge of error 
applies to at all events these four, so that they must be 
included in the designation used by sthe Times, “the 
Astronomer Royal and his friends ”—if, we say, England, 
France, and Russia and America are going to “send expe- 
ditions to find an astronomical mare’s nest,” the mistake 
has been made after great deliberation. We have just 
said, however, that our object is not to take up any 
controversy; we may further add, that it is not to handle 
the subject in an abstruse way. We have waited purposely 
until the preparations were so far advanced as to enable us 
to deal with them in a practical fashion, which we can now 
do, noticing any new and peculiar features in the instru- 
ments employed. 

Looking at the project from an engineer’s point of view, 
we will first consider the nature of the work required, and 
with the assistance of a few cuts put the problem before 
our readers, stripped as far as possible of difficulties and 
technical expressions, although in doing so we must fre- 
quently ignore minor processes and corrections. 

To enable those who may know nothing of this matter 
to follow what is said, it must be first explained that a 
transit of Venus is the passage of Venus directly between 
the earth and the sun, so that from the former she is seen 
to cross the sun’s disc, standing out against it as a round 
black spot. Venus and Mercury are the only inferior 
planets—that is to say, the only two planets who revolve 
round the sun inside the orbit of the earth; they are, 
therefore, the only bodies, the moon excepted, that ever 
pass between the sun and the earth. Both Mercury and 
Venus frequently pass the earth, as their periods of revolu- 
tion are much less than her’s, but as their orbits are in 
planes inclined at considerable angles to her’s, an actual 
transit only occurs when either of them overtake and pass 
her, as it were, very near a point of intersection of the 
orbits (vide Fig. 1), when the planet is seen against the sun 
in the manner we describe. Thus, if A be one intersection 
of the orbits of Venus and the earth, it is‘ evident that 
Venus will only be seen against the sun when she passes 
the earth at a point very near A—in other words, near the 
node of her orbit. At other times she would appear to pass 
above or below the sun if she could be seen, which, as a 
matter of fact, is impossible, both because her dark side is 
then towards us, and also because if it were not so, the 
brightness of the sun would make her light imperceptible. 
A transit of Venus, in fact, corresponds to an eclipse of the 
sun, only that Venus is too far away from us to hide the 
entire disc as the moon does; she only covers a very small 
spot of the sun as she crosses it. Venus passes the earth at 
intervals occurring rather more frequently than every 
eighteen months. It is not necessary to give the exact 


intervals, but, as they occur rather more frequently than | 


would form any exact division of any complete number of 
years, the points at which they take place come earlier and 
earlier on the earth’s orbit. Thus, in Fig. 1, the arrow 


showing the direction of the earth’s motion, we may | 


suppose Venus to pass her consecutively at A, B, and C. 
After passing at A, a year and a half (or more strictly 


speaking nearly a year and two-fifths) will elapse, and | 
passage B will take place, and so on C, D, &c., the sixth | 


conjunction, F, after an interval of nearly eight years, 
occurring very near the same spot as A. Thus, as the 


may be supposed to form a five-spoked wheel, whose spokes 
move slowly backwards, and whenever one occurs close to 


7 





'a node a “transit” takes place. This happens, however, 


or twice. For example, if the conjunction indicated by I 
happened very close to a node, then both N and D would 
be too far from the node for Venus to be seen in line with 


| the sun; but if the node was nearly half-way between N 


and I, then both those two would be visible as transits, in 
one case Venus being seen near the northern limb of the 
sun, and in the other near the southern. Inf this way it 
happens that a transit will occur in 1874, and again in 1882. 

30th will be,of course, at the same part of the earth’s orbit, 
viz , in December, so that the southern pole of the earth 
will in each case be towards the sun, but Venus will be 
seen from the northern hemisphere to cross the sun, as it 
were, high up and low down respectively. 

{n these practical times, however, it may be asked, why 
is all this a matter to interest anyone except astronomers; 
that is to say, to interest them so keenly as to cause large 
sums of money to be expended by civilised nations in 
observing the phenomena referred to? The answer to 
which is that a well-observed transit of Venus enables us 
to measure the distance to the sun, and, indeed, to all the 
worlds which constitute the solar system. The labours of 
astronomers have furnished us with a map of our system 
on which the relative distances have been determined, but 


\ 
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there is some doubt as to the scale they have supplied to 
the map in question. Nay, what had been laid down as 
the sun’s distance, namely, 954 millions of miles, is now 
believed to be incorrect by perhaps as much as 44 millions. 
We look to the coming transits to decide this question. 
Further, since the masses of the heavenly bodies have been 
calculated on the supposition of their distances being 
correct, it follows that with a decrease of distance must be 
made one of bulk, so that the mass of our entire system 
(the earth and moon excepted) awaits its fresh estimate 
after the coming transits. 

Some sordid objector, however, may not see the necessity 
for wanting to know all these matters, just as Mr. Peter 
Magnus told Mr. Pickwick he did not see the necessity for 
anything original; and to this there is no answer, except 
the admission that there 7s no necessity for it. We have 
gone on very well, it may be said, thinking that the sun 
was 95 millions of miles away, why disturb him and bring 
him nearer and make him smaller? Nay, we got on very 
fairly once, and were well satisfied in thinking that the 
earth was flat, and the sun, moon, and stars pretty little 
twinkling things moving round us. There is clearly no 


necessity for knowing the sun’s distance, but, it may be | 


added, there is no necessity for railroads, submarine tele- 
graphs, or mails—an observation that has some point, inas- 
much as the discovery of America itself was due to 
astronomy. Two opportunities are now afforded us of 
measuring the vast dimensions of the solar system which 
will not occur again for 112 years; it is clearly the duty of 
civilised nations to avail themselves of them. It is hardly 
right to call upon astronomers to predict all the uses that 
may be made of the information in an age when new 
sciences spring up so rapidly round us. It may be suffi- 
cient, perhaps, here to indicate one. Almost the only 
method of determining longitude is by observations of the 
moon’s apparent place among the stars. The accuracy of 
the result depends on our knowledge of the moon’s motion 
and path in the heavens, and this depends directly on the 
action of the sun. As Professor a in his able paper 
read at Glasgow last winter, says, “ In the lunar theory an 
equation appears connecting the relative masses of the 
earth and sun with the solar parallax, so that if we know 
the one we can find the other.” Thus, by means of the 
moon we may in time form an estimate of the sun’s 
distance; but surely it is very important to have the value 
of the sun’s distance directly, and to check or improve our 
lunar tables, on which so much depends, to the fullest 
possible extent. Few people are aware of the magnitude 
of the errors in the existing maps of the world and globes. 
Thus, in facilitating observations of longitude, we perform 


a most practical work. Concisely, then, the distance to the | 


3un or to Venus—for the relation between them is known— 

does this: it furnishes a scale to our map of the solar system, 

and it facilitates the accurate measurement of the world. 
To come, however, to how the sun’s distance is measured 


sider what means would naturally suggest themselves for 


measuring the sun’s distance generally, and why they fail | 


in the pee a of the object. The Astronomer 
Royal has made this matter so clear in his Ipswich lectures 


on popular astronomy that we cannot do better than refer | 
brie | any reader to them for a more full description of the subject. | 
writer in the Z%mes puts it, the conjunctions or passages | 


The distance to a heavenly body is ascertained on the 
| same principle as that of an earthly one. A base line is 
| measured, from the extremities of which angles are observed 


| to the distant body, and its distance becomes known. To 
only about every 112 years, when it may occur either once | 


by means of the transit of Venus. It may be well to con- | 


do this, however, the base must be carefully determined 
and there must be some fixed line to measure the angles 
from. In terrestrial surveys, one end of the base is generally 


| visible from the other end, so that at each may be measured 


the angle between the direction of the base line and the 
line pointing to the distant object. In celestial work this 
is impossible; the direction of the axis of the earth, how- 
ever, within certain limits furnishes the necessary line of 
réference, on 4 similar principle to the use of the prismatic 
compass in surveying. Thus, in Fig. 2, suppose at sta- 
tion a the angle a to be measured between the moon and 
celestial north pole, or, in other words, the moon’s north 
polar distance, and, again, at the station b the angle # or 
8', which will be the moon’s north polar or south polar 
distance, it is clear that the distance a, b being known, the 
moon’s distance ought to follow. This actually may serve 
to represent processes which are carried on at the Green- 
wich and the Cape of Good Hope Observatories; but the 
distance even to the moon cannot be accurately obtained 
in this way, owing to the disturbing influence of refraction. 
It may, however, serve our purpose as an illustration, and 
the angle a, M, b, which would follow from subtracting 8 
from a, is theoretically the moon’s parallax, that is to say, 


the angle subtended at the moon by the two points on the 





eaith. Strictly speaking, the amgle should be referred to 
points at the circumference and centre of the earth, Asa 
matter of fact in this process the angles are measured from 
the vertical at each section, and corrected for the want 
of sphericity of the earth, which prevents the vertical 
from pointing to the earth’s true centre, but, as we have 
said, we do not want to get entangled in corrections and 
details. It is sufticient here to observe that refraction 
takes away from the accuracy of the calculation, however 
performed, in the case of the moon, and if this be so, its 
influence on the measurement of the sun with a hot atmo- 
sphere in a state of vibration, is much greater, and this 
delicate operation becomes impossible. With the moon the 
difficulty is diminished by measuring her distance from a 
near star, but, in the case of the sun, this again is out of 
the question, stars becoming invisible anywhere near it. 

Fig. 3 exhibits another proposed method of measuring 
the sun’s distance. When the moon is half illuminated, or 
“ dichotomised,” the: angle E M §S being a right angle, 
the measurement of the angle M E 8, combined with the 
known distance of the moon, M E, gives a determination 
of the sun’s distance, but the roughness of the moon’s sur- 
face is such, and the angle M E S is also so near to a right 
angle, that the method is practically valueless, The velocity 
of light and the variation in the.apparent time of phe- 
nomena, such as the eclipse of Jupiter’s satellites, when the 
earth was at various distances from that planet, have been 
brought to bear on the solution of the question of the sun’s 
distance with some success. But we will now pass on to 
show the manner in which it is obtained from a transit of 
Venus when well observed, which as yet can hardly be said 
to have been done. 

There are two methods of dealing with the question, 
known as Halley’s and Delisle’s methods—the former is 
based on the fact that the relation between the distances 
of Venus and the sun are known, though, as we have said, 
not the actual distances. Speaking roughly, if the distance 
between Venus and the earth is called 2, that between 
Venus and the sun is 5. 

Let us suppose the transit observed from two places 
situated as shown in Fig. 4, which may serve to represent 
the actual stations in Rodriguez and Northern India, in the 
coming transit of 1874, at the commencement of the phe- 
nomenon, the direction of the rotation of the earth and 
apparent path of Venus across the sun being shown by the 
arrows. It is quite clear that at R Venus will be seen to 
pass across the sun’s disc on the line a }, while at I she 
will be seen to move along a’ 6’. Supposing the entire 
phenomenon to be seen from each station, which is neces- 
sary for the success of Halley’s method, we obtain the dura- 
tion in time, which is the same thing as a certain angle 
for the passage or line a b, as observed at Kerguelen’s Land, 
while we have the length of a’ b' observed from India. Now 
the distance of the base, I R, being known, and the angles at 
Venus equal and opposite, we have in the similar triangles 
the distance v v, or the distance between a } and a’ L’. 
Hence we get four points on the circumference of a circle 
whose dimensions become determined. 

For the full application of Halley’s method, another 
physical feature of the occurrence must be turned to account. 
For the explanation of this we must refer to Fig. 5, 
borrowing it and our explanation again mainly from Sir G. 
Airy’s Ipswich lectures. 

Let S s, and A B be the sun and earth respectively, our 
view being taken from a point on the side of the earth re- 
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mote from the sun, say from Mars, so as to get an oblique 
downward view of the phenomenon. We will suppose the 
earth, as in the case of the transit of 1769, to have its north 
pole inclined towards the sun, or in other words, we suppose 
a June transit, when it is summer in the northern hemi- 
sphere, Venus passing along from V to v. When at V, 
an observer at A will see her just in contact with the 
sun’s limb at 8, but at a station on any other meridian, as 
for example, near c (shown in a dotted line because it is 
on the side of the earth next the sun, and concealed from us), 
Venus will be in the line c, V, produced, that is, she will not 
yet be seen on the sun’s disc. In short, A, whose position 
nearly corresponds to the apparent point of contact of Venus 
on the sun’s limb, sees the phenomenon commence first. 
Now suppose A to be a point so chosen that its night ter- 
minates in time for it to arrive at a, before the transit is 
ended, then we can see in the same way as before that 
Venus, now at v, will be seen on the sun’s limb at s, from 
our station a, after it would have appeared to have left it, 
as seen from a station on any other meridian—for instance, 
the one that is at this moment at c. Thus, an observer at A, 
sees the transit commence early, and having come round to 
a, he sees it terminate late, so that to him the time of 
transit has been greatly lengthened. That it is possible in 
the abstract to select a station with anight short enough to 
occur during the interval of transit is obvious, seeing that 
we have only to go near enough to the pole to get a night 
as short as we like, or, indeed, no night at all. On the 
same principle we may select another station, B, in the 
southern hemisphere, where the transit is seen to commence 
in the morning and terminate before B, at evening, gets 
to b. On the principle we have just explained, Venus 
will be seen to come late on the sun’s disc from B, and to 
leave it early from b, so that at this station the time of 
transit will be reduced to a minimum. Thus, in 1769, at 
Wardhoe, in Lapland, the duration of the transit of Venus 
was 5h, 54min., while at Otaheite it was 5h. and 32min. 
Of the 22min. difference in duration about 12min. was 
due to Wardhoe being towards the north, so that Venus 
appeared to cross a lower and broader part of the sun’s 
ae than as seen at Otaheite, and 10min. was due to the 
position of the meridians at A and « and B and 3, as just 
now explained. It is obvious that in a large difference of 
duration a small error of observation will tell but little ; 
for example, 5 seconds is only ;!, part of 22 min., and 
thus, if the whole of the 22 min. is dependent on the distance 
of Venus, or if it is, as it is termed, a function of it, which is 
the case, it is clear that we have very favourable observa- 
tions for the solution of our problem. Itis necessary, how- 
ever, to add that such favourable circumstances can seldom 
be expected to offer themselves. For instance, the coming 
transit is a December one, when the south pole is towards 
the sun, and there is no station available for securing the 
observation of ingress in the evening, and the egress on 
the following morning, as just described. Again, it is often 
found that uncertain weather prevents the double ob- 
servation, of both ingress and egress, especially at stations 
selected far from the equator; thus it happens that the 
second method we have referred to, that of Delisle, comes 
into use. 

In Fig. 6, which we suppose to be a plan showing the 
position of the sun, earth, and Venus at a transit, an ob- 
server at E would see Venus on the limb at 8, when to 
one at ¢ she would be in the line V Z, and be still invisible. 
Now, supposing Venus to remain stationary at V,an observer 
at e, whenever the earth moved him round to E’s present 
position would see the same phenomenonas was seenat E,and 
at the same /oca/ time, that is, with stars and sun in nearly 
the same relative positions as they were to the first station 
at E; if, however, Venus moves, we can select a station 
which will be at ¢ about the time when Venus reaches v, and 
thus an observer sees the contact long afterthe observer at E, 
although he sees it at early morn instead of evening, as he 
would if Venus remained at V and he had to come round 
to E to see her against the sun. 

In short, the phenomena which would be seen in the 
regular arrival of the same local time to the successive 
stations is seen earlier at the more westerly station, owing 
to Venus’ motion on her path causing her to meet the 
second station, and thus, as it were, arrive earlier and 
earlier in local time. 

We come, then, to this—the transit is seen to commence 
some time earlier at a more westerly station, owing to the 
motion of Venus from V to v. Now the time that Venus 
takes in performing an entire revolution—or 360 deg. arc 
—round the sun is known; therefore the are she describes 
in any given number of minutes is known, or, what is the 
same thing, the time being observed, the angle VSv be- 
comes known—that is, ES e, and since in this last triangle 
the base Ee is known, we have the necessary elements tor 
the solution of the triangle, the angle at the base eES 
being obviously consequent on the position of E and e. 
Hence it follows that the distance E S—the sun’s distance 
—may be obtained. For this method it is clear that a 
single observation—that is, the ingress or egress alone—is 
valuable, and consequently there is a much better selection 
of stations open. As compared with Halley’s method, 
however, Delisle’s has the disadvantage of being dependent 
on longitude, while Halley’s only requires latitude, which 
is more easily determined. Delisle’s, however, so much 
better suits the circumstances of the 1874 transit, that the 
English, French, Russians, and Americans have all selected 
certain stations favourable for the observation of only one 
of the phenomena—that is, either the ingress or egress. 
The selection of the individual stations, with the question 
of instruments, we reserve, however, for another article. 





THE CHEMICAL TRADE IN 1873. 

WE are |indebted to Messrs. Berger Spence and Co.’s annual 
circular for the following interesting information concerning the 
progress of the trade in chemicals during 1873 :— 

‘We have frequently drawn attention to the peculiarly sensi- 
tive character of the chemical trade. It is at once responsive to 
the fluctuations of almost every other branch of industry, and 
indicative of their condition. In fact, there can be no better 
indication of the gevera] trade cf a country than the activity of its 





chemical works or the quantity of chemicals imported for use in 
its manufactures. During the year just ended these two charac- 
teristics have been amply illustrated. 1872 closed with an in- 
creased capacity of working plant, capable of producing an excess 
of material during 1873, corresponding to the excess required 
during 1871 over 1870, and 1872 over 1871. In thus expanding in 
accordance with the increase of the known requirements of con- 
sumption, it gives a practical proof of its flexibility, and by 
always keeping in advance of experience shows in what respect it 
may be stated as being responsive to its industrial surroundings. 
By so doing it enables other trades suddenly to draw upon it to an 
extent even in™excess of any known rate of increase, but as the 
productive energy of the country is not at all times stimulated by 
the same degree of encouragement from without, the increased 
capacity of the chemical trade must either be kept in check when 
trade is dull, or worked to its full extent, and the surplus make 
thrown on a market unprepared to consume it. It may be accepted 
as a general rule that the production is at all times carried on 
almost to the full extent of the trade’s working capacity, and the 
result is that the development becomes an overgrowth. There is 
no mistaking the evidence of decline then presented, the market 
becomes glutted, the trade enters into competition with itself, 
prices decline,’ and profits are reduced to a minimum. An over 
supply of chemicals, reduced even to a minimum cost, does not 
possess the charm to make people buy ; although the trade serves 
acommunity of interests, and is itself served by so doing, yet it is 
not an incentive to other trades to extend their operations. Its 
development is the effect of trade, not the cause; its existence 
rather the product of circumstances than one of the elements 
which constitute what might be termed the potential energy of 
trade. We do not mean to say its influence is not felt in the 
mysterious law which governs universal trade and commerce. We 
mean that an expansion of the chemical trade does not become an 
incentive for other industries to expand in a corresponding degree ; 
although now inseparably connected, their jaxtaposition is like 
the positive and well detined position of our Sovereign and tie 
superlative Government of her faithful Commons, Such has been 
the experience of the = year, andit is during such a period that 
the chemical trade becomes unpleasantly indicative of almost 
every other industrial occupation. 

** Notwithstanding all the periods of vicissitude which it has 
encountered, an extraordinary rate of expansion within the last 
ten years has placed it in a position of threefold importance. 
During this time there has been an increase of four millions in the 
value of the total exports. Of this amount about one half has been 
in the alkali trade, a sixth in fertilising materials, and a third in 
other chemical products. For the sake of regularity we will con- 
fine our remarks to these three general divisions, and for each we 
append a statement of the foreign trade to which our friends can 
refer in connection with the following observations on the staple 
articles of commerce belonging to the three departments of the 
trade already mentioned. 


** ALKALI PRODUCTS, 


** Soda.—Twenty years ago the total quantity exported was only 
55,000 tons. During 1873 it has been 236,000 tons, exclusive of 
bleaching powder, and it may safely be assumed that the home 
trade has consumed an equal quantity. Our best customer has 
always been the United States, and other countries in the follow- 
ing order, viz., Germany, Russia, France, and Holland. During 
the first quarter of the year it was most difficult to procure 
supplies, and the trade, taken as a whole, was then in a remark- 
ably healthy condition. Prices gradually advanced, untilin March 
they assumed a position higher than during any portion of the 
previous year, but from this point they as steadily receded as the 
deliveries of coal and other raw material became more regular. 
An excessive demand from America prevailed during these months, 
but monetary irregularities in New York, in April, changed the 
course of events during this and the two succeeding months. The 
quantity shipped to the United States became very much less, and 
as supplies increased in a much greater ratio than the demand, 
prices decreased. One very favourable and almost unexpected 
feature arose in this the second quarter of the year which consider- 
ably relieved the market. The German demand, which had pre- 
viously been at a low ebb, suddenly became active in May, and 
the shipments thereto continued to show an increase over 1872 up 
till the end of the year, One cause of this was the repeal of the 
import duties on chemicals—a good work begun at the desire of 
the German manufacturers in 1868, and completed by cautious 
reductions in 1870 and 1872. During almost the whole of the 
third quarter there was a marked improvement in the tone of the 
market. The production was reduced by the holidays in the 
several centres. A number of works remained closed much longer 
than usual, while others resumed on a smaller scale. Prices, how- 


ever, did not advance, although the demand from all quarters | 


abroad continued to increase. The lessened production only had 
the effect of averting their downward tendency. On the 19th of 
September the American panic was reported. Exporters became 
anxious, and the subsequent failure of a large number of mercan- 
tile houses in New York, Philadelphia, and elsewhere, produced a 
degree of weaknesss in the market on this side, which became 
further intensified by the rapidily declining shipments to the 
United States during the whole of the last quarter of the year. 
In October and November prices fell fully 30s. per ton, and such 
was the difference of opinion as to the value that it was almost 
impossible to obtain a uniform scale of quotations, In the mean- 
time a better demand had sprung up from France. No sooner was 
Marshal MacMahon’s presidentship confirmed than business re- 
lations were resumed. Upon his election the French people were 


allowed to declare their former adhesion to free trade as still their | 


policy. The treaty of 1860 has practically been again put into 
force, and to all appearance the commerce between France and 
England will soon return to neglected channels and assume its 
previous dimensions. The demand from other European countries 
also continued to increase, and in December an improvement in 
the home trade having set in by a considerable number of con- 
sumers contracting for their future requirements, the market 
became steadier, and eventually a slight advance in prices was 
obtained. 

‘Thus closesan eventful year in the alkali trade—a year unprofit- 


able to the manufacturer and one of anxiety and frequent losses | 
to the merchant; and the sole cause has been over-production—a | 


cause over which the trade does not unitedly attempt to exercise 
any control. It is left simply to be dealt with by individual 
convenience, and the result is that many manufacturers have 
sustained serious losses, and others been forced to close their works. 
After all the monthly ebbs and flows in the foreign trade the 
total exports from January to November sum up 13,000 tons more 
than in 1872, and in the home consumption if there has not been 
a corresponding increase there has certainly been no decrease. 
Yet durning the three last quarters of the year the supply was in 


excess of the demand, and it may be accepted as the general ex- | ye 


perience of the trade that the reduction in prices has been almost 
double that in the cost of production. 

“‘The only other general feature to which we would direct atten- 
tion is the quantity shipped from the east coast ports, and the 
quantity from the west coast ports of Great Britain. Between 
1869 and 1872 there was a greater increase from the Tyne than 
the Mersey, but during 1873 there has been no increase from New- 
castle and a very considerable increase from Liverpool. 
London trade seems annually becoming less, but the falling off is 
more apparent than real, as a large portion of the business 
transacted in London is concluded by direct exportations from 
other ports. 

“*Cuustic was in great demand and scarce during the early part of 
the year. The price of cream rose in January from £18 10s, to 
£20 10s. per ton, and by March had reached £23, and even 
£24 10s.; by July it had fallen to £18 10s., and from September 
to November it further declined, and closes with a better feeling, 


The | 


imparted during December, at £17 per ton. White has been om 
an average 20s. per ton dearer throughout, and the difference 
between the highest and lowest point of the year £6 per ton in 
either quality. 

** Ash,—48 per cent. began the year, at a minimum of 213d., but 
quickly advanced to 3}d.; by the end of June it had sunk to 23d. 
in consequence of an increase in production over consumption, 
but by the closing of certain works at this time a little improve- 

; ment afterwards became noticeable, and contracts were not 
generally accepted under 3d. Stocks still increased, notwith- 
standing increased shipments to America, and between August 
and October it fluctuated from 23d. to 23d., afterwards declining 
| to 24d. to 24d. The extreme fluctuations have been equal to £5 
per ton, and the average price about £1 10s. per ton less than 
the average of 1872, 

“Crystals rose from £7 to £8 15s. per ton in the first three 
months, but during the three succeeding months had fallen to 
£6 10s. per ton, between which figure and £5 15s. they remained 
during the remainder of the year. 

“ Bicarbonate depreciated 20s. per ton. 

“* Salt Cake.—In March it was found there was a surplus over 
what could be absorbed by the trade and the market fell from 
£4 10s, in the first half of the year to £3 5s. in the second, and the 
supply is still in excess of the demand. By the new process of 
Hargreaves and Robinson it is reported that the article can be 
one at a cost not exceeding 32s. per ton, and new plant is 

eing erected on the faith of this. 


“* FERTILISING PRODUCTS, 


_** The annual value of British agricultural produce has reached 
250 millions sterling, and even been estimated as high as 300 
millions, During the past year we have become indebted to other 
countries to the amount of 85 millions for food. Is it not 
possible that our own farms could be enabled to raise sufficient 
produce to support the entire population of the United Kingdom ? 
It only requires the Government to do their part, landlords to 
encourage a more perfect system of agriculture, and farmers 
willing to learn by experience the profit to be derived from a 
scientific cultivation of the soil to put it in practice, and we shall 
not only have food enough, but to spare. Chemistry has already 
done much towards providing the means for raising good crops, 
and by a more perfect adaptation of the means necessary for the 
attainment of a complete process of fertilisation, wil! yet do more. 
The production and consumption of chemical manures has pro- 
ceeded at a very rapid rate within the last few years, but the past 
two deficient harvests have been against the manufacturer, as the 
farmers have not been in a position to appreciate a high-priced 
material, their ideas rather inclining towards a maximum of 
quantity at a minimum of cost, without sufficiently considering 
relative qualities, and their knowledge of analysis is unfortunately 
not such as to enable them to discriminate between intrinsic 
merit and baseless pretensions. Yet, to their credit be it said, our 
agriculturists are the best in the world. 

““The value of manure exported in 1872 was £665,000, and 
certainly it will have been more in 1873. We have collated the 
figures during the year and find the quantity to have reached 
48,000 tons, exclusive of foreign products. (See Table No. 5.) 
In 1863 the value of the exports was only £82,000. Our best 
customers are still France and the West Indies, Germany and 
Austria being in great measure supplied from their extensive 
deposits of mineral phosphates and the direct importation of 
guano, 

“* Sulphate of Ammonia.—We are of opinion the reason why 
this product has so persistently declined within the last two years 
is because the continental consumers found that previously they 
were applying an excess of anmonia forthe growth of their beet- 
root., The quantity exported in 1873 was about 12,000 tons. Its 
price fell from £20 in January to £17 5s, in December. 

** Phosphatic Materials.—Ordinary superphosphates realised 
about 2s. 6d. to 2s, 9d. per unit for soluble, and manures contain- 
ing ammonia somewhat similar, the ammonia being paid for at 
about 14s. Gd. per unit. The introduction of a high percentage of 
soluble phosphate is becoming more general, and superphosphates 
of 25 per cent. are being superseded by from 35 to 45 per cent. 
soluble, in combination with from 3 to 7 per cent. of ammonia. 

** Muriate of Potash.—An excess of stock in Germany produced 
a degree of weakness during the whole year, which resulted in a 
decline of £2 10s. from the opening quotations. It is now at 
£6 10s., f.o.b. for 80 per cent. The manufacture has been very 
unprofitable for two years back, but a change has lately taken 
place in the system of contracting for the raw chloride of 
potassium, which, it is expected, will improve the value of potassic 
manurial salts, The quantity of potash extracted from kelp and 
sea water is very inconsiderable compared with what is made from 
the natural deposits at Stassfurt. These belong to the Prussian 
Government, and were discovered in 1851, but the practical work- 
| ing of the mines did not begin until 1857, since when they have 
| produced a revolution in the manufacture of potash salts. 

“* Nitrate of Soda.—From first to last the value of this product 
| has been unsettled by an impending monopoly scheme of the 
; Peruvian Government. Nothing definite has yet been settled, 
| after nearly two years’ tampering with the trade, and it would 
| certainly be a relief were a final settlement of the vexed question 
| soon arrived at. Meantime an additional export duty of 20 cents 
| per quintal to swell a needy Exchequer has been imposed, but the 
| existence of extensive stocks has prevented the market on this 
pside from responding to the advance. The highest point of the 
year was 16s, 3d., and the lowest lls. 6d. It opened at 15s, 6d. 
and closes at 12s. per cwt. 

“*Guano.—Manure has been said to be the mother of capital, and 
no doubt much of our wealth is due tothe quantity of guano im- 
ported since the first shipment arrived, in July, 1830. There was 
not much imported previous to 1844, but since then we have 
received over 5} million tons, valued at nearly 64 millions sterling. 
Since 1867 the shipments have principally been from Guanape and 
Macabee Islands. The British Consul at Callao, in his report at 
the end of last year, stated that all the exportable guano which 
Peru then possessed might be safely estimated as under three 
million tons, 





“OTHER CHEMICAL PRODUCTS. 


**The trade in chemicals, other than those already stated, has, 
with one or two exceptions, been equally unsatisfactory. In 
| like manner the production has exceeded the consumption, and 
prices consequently have fallen. The exports have also declined 
considerably. 

** Chloride of Lime.—As the only legitimate means of disposing, 
of the residual chlorine in the alkali trade is to make bleaching 
powder, of course all who decompose salt profess to do so, and 
| the fact is too many really do so to make the business profitable. 
It is now quoted at £9 15s, per ton, against £14 10s, early in the 


ar. 
** Potash.—Pot and pearl were at 39s, and 52s, in January, and 
both declined 3s, during the year. 

** Saltpetre, foreign and refined, also fell about 3s., and close at 
24s. and 29s, respectively. 

** Red prussiate of potush was quoted at from 3s. 1d. to 3s, 2d. 
during the first half of the year, and 2s. 9d. to 2s, 10d. during the 
second, 

** Yellow at 1s, 5d. up till March, subsequently declining until 
| 1s, 3d. was reached in September, closing a shade lower. 

** Chlorate depreciated 7d. per Ib., and is now quoted at 1s, 2d. 

“ Sal ammoniac remained at 48s, and 49s, up to June, when it 
was reduced to 44s, and 45s, B 

“* Green copperas was very scarce up to May, and rose 10s. per 
ton. It remained firm at 70s. up till September, and subsequently 
at 65s. till the end of the year, 

** Sulphate of Copper did not vary materially. It is now at £31. 
“ Oxalic acid fell from 10d. in January to 74d. in December.” 
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THE ST. GOTHARD TUNNEL.* 
By Mr. CHARLES BERGERON, C.E. 

Durinc the spring of the last year, 1872, the great contractors 
of Europe were invited by the St. Gothard Railway Company to 
compete for the works of the great tunnel through the Alps 
between Goschenen and Airolo. The length of the tunnel is 
14,900 metres, which makes it 2700 metres longer than the Mont 
Cenis Tunnel. 

Mons. Louis Favre, of Geneva, who was known by the engineers 
of Switzerland and France for his capacity in the management of 
railway works, who executed to the satisfaction of the engineers | 
and of the companies very important contracts, specially for long | 
tunnels, on the Lyons and Geneva Railway, made a tender for | 
the St. Gothard Tunnel much more advantageous than those of his | 
competitors, and he was accepted by the gery The total | 
amount of the contract, including all the works, and lining it with | 
masonry—the tunnel having a section equal to that of the Mont | 
Cenis—is about fifty millions of francs (two million sterling). The 
price per lineal metre will be then 3400 francs (£136). None of 
the competitors of M. Louis Favre asked less than sixty-two | 
millions of francs, and wanted not less than nine years to do the 
same work, For the guarantee of his engagements, M. Louis | 
Favre has furnished as caution money a sum of eight millions of | 
francs (£320,000). At the end of the eighth year, if the work is 
not entirely finished, a sum of 5000 francs (£200) will be drawn 
fromm his caution money per day during the first six months of the | 
following year. At the end of those six months the penalty will | 
be 10,00) franes (£10) per day, and all the caution money will be 





| times per minute, and in a quarter of an hour they make holes of 
t +4 Ae Ai + 


es , and one metre ten centimetres of 
depth in the hard granite rock. They are mounted upon car- 
i coming from the Mont Cenis Tunnel, which, however, are 
cali too weak. I saw in the workshops of Airolo and Goschenen 
—the two ends of the tunnel—new carriages in course of con- 
struction, which are much more solid, and which are to support in 
action the perforators of M’Kean, an American engineer, which 
are more powerful than those of Dubois and Francois, and which 
have been improved by the engineers of M. Louis Favre. The pro- 
blem for perforating a long chain of mountains consists in making 
a gallery of small section as quickly as possible; this gallery, 
called galerie d’avancement, is at the Gothard Tunnel 2°50m. 
high, and three metres wide. The perforators bore about twenty- 
seven holes in the heading of it, which are filled with cartridges of 
dynamite. The explosion begins at the centre, and then ranges 
round afterwards in three junctive volleys. The range of the holes 
at the foot of the gallery is reserved for blasting after the upper 
~~ has exploded, because their fuses would be cut or extinguished 
y the fall of the fragments of the rock above, and the dynamite 
would not explode. That substance requires to be submitted to 
a violent and instantaneous shock for explosion. Its manipula- | 
tion is less dangerous than gunpowder. In the air it burns slowly | 
when it is lighted by a match, Its wonderful action is obtained | 
only by a capsule of some fulminate which acts like a powerful | 
hammer. 
When the explosion is instantaneous the gas produced is not 
dangerous to the respiration, but the slow combustion produces a 
isonous vapour which endangers the lives of the workmen. It + 
is, then, absolutely necessary to prevent the slow combustion of 


























.lost by the contractorfif ‘the tunnel is not finished at the end of 


the ninth year. . 

The contract was signed the 7th of August, 1872; it was 
approved by the Federal Council the 23rd of the same month. It 
is from that date that all delay must depart, but many obstacles , 
prevented the contractor beginning his works at the time fixed. 
(1) The approaches or cuttings for the openings of the tunnel, 
which were to be made by the company, were not completed, and it | 
was impossible to begin the works. (2) The opposition made by the 
Italian Government. That Government e it a condition | 
that in exchange for the subvention of forty-five millions of | 
francs for the St. Gothard Tunnel, the h of the works 
were to be granted to the Italian engineers who had made 
the Mont Cenis Tunnel. M. Louis Favre had a great deal of 
trouble in this matter. He went three times to Rome, and 
he offered to the company represented by Signor Grattoni the half 
of his contract, but Signor Grattoni declined that proposal becs tse 
he would not take the works under the same conditions of time and 
price per lineal metre imposed on the contractor. These nego- 
ciations lasted more than two months, and the time for making 
the St. Gothard Tunnel is counted from the middle of November, 
when the works were really begun. 

M. Louis Favre has ordered very large turbines to be made by 
Swiss mechanical engineers, Messrs. Escher, Wyss, and Co., of 
Zurich, and Benjamin Roy and Co., of Vevey. These turbines 
are on the point of being put in full work. In meantime, the con- 
tractor has been employing steam engines of 25-horse power and 
30-horse power for compressing air by means of the pumps, and 
in the rob which were used at the Mont Cenis, and which were 
sold to M. Louis Favre by the Italian Government. The air is | 
compressed to a density of five atmospheres, and it moves the 

erforators of Messrs. Dubois and ois, constructed at 

eraing, in Belgium. These perforators are more simple, and their 
action is more energetic than those of the oy Sommeiller, 
which were used at the Mont Cenis. They strike 600 and 700 


* British Association. 
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piring the 15th of November next, about 1 kilo. of thegallery. It 
is rather a small amount of the work done for a tunnel of 15 kilos. 
long to be finished in -~ years, but this is due to the temporary 
means at the disposal of the contractor. He is, however, about to 
compress the air from five to eight atmospheres pressure by means 
of three powerful turbines of 220-horse power each, forming a total 
amount of 660-horse power at each end of the tunnel, 

At Airolo the turbines will be put in rotation bythe waters of the 
Tremola collected in a reservoir at 180 metres elevation. At 
Goschenen the reservoir is placed at 90 metres elevation; but 
the quantity of the water drawn from the river Reuss is ten times 
larger than at the Tremola, and the turbines will produce at least 
an equal amount of work. 

With such powerful engines, and with the new perforators 
mounted upon strong and massive frames, M. Louis Favre will 
make holes of 1°60 metres depth, and blast each time 1°50 metres 
of rock at each end of the gallery. As he expects to execute three 
operations of blasting per day, which will produce at least 
4 metres of advancement at each end, or about 3 kilos. per annum 
for the tunnel, it is probable that in less than five years he will 
have finished the gallery of the St. Gothard Tunnel. To enlarge 
it and line it with masonry, it will require perhaps one or even 
two years longer. In any case M. Louis Favre is certain to have 
finished his work in the time fixed in his contract. Although he 
is very successful in his calculation, and will make large profits, 


| I am inclined to think that there must be some means to do the 


same work in less time, and with much less amount of trouble and in- 
convenience than those arising from the complication of the different 
operations by blasting the rock with dynamite. For instance, when 
the holes have been bored at their proper depth, the perforator 
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the dynamite, and it is for that reason that they charge and blast 
the range of holes at the foot of the gallery after the débris coming 
from the top has been removed. | 

With the provisional and too feeble action of his steam engines 
M. Louis Favre has been able to make an average of 2 metres per 
day at each end of the galerie d’avancement. In some cases he 
advanced 4 metres a day on one side. Here is the work of advance- 
ment obtained in the first week of last August: 





| Side of Goschenen. | Side of Airolo. | 
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carriage must be rolled back to a distance at least of 100 metres, 
All the workmen get out of the gallery. When it will be farther 
advanced they must make solid doors behind which the men will 
find shelter against the fragments of rocks produced by the explo- 
sion. A man specially appointed, who has alone the charge of the 
manipulation of the dynamite, comes bearing the amount of car- 
tridges required for filling the holes made by the perforator at the 
centre and top of the gallery. He cuts the fuzes to their proper 
length for obtaining three tive blastings. When the fuses 
have been lighted fhe runs back out of the gallery. There are 
ions, after which it is necessary to send a 














three su ive expl 
Metres. Metres. 

4th of August .. .. 1°95 2°00 

5th pa ss: “ax 8°00 3°20 

6th ” a es 1°95 3°10 

ith a iol 3°20 3°20 

8th ae oe 08 2°00 B'S) 

9th pe re | 3°20 4°00 
10th t» ee 3°20 1°50 

Totals at each end .. | 18°50 26°30 

: hel oun Wettaemiis co oc ao S8°OR ~ carters return with their wagons to ta 


They never were able to do such an amount of work in the same 
time at the Mont Cenis Tunnel. With the gunpowder employed | 
by the Italian engineers the holes made by the perforations were 
only 50 or 60 centimetres in depth; beyond that the powder could | 
not blast the rock, With the dynamite the tenacity of any rock | 
is entirely destroyed by the shock of its explosion, It was the 
P of using that substance instead of the gunpowder as em- 

loyed at the Mont Cenis which induced M. Favre to take the 
Be. Gothard Tunnel under conditions which appeared to his com- 
petitors very rash for a reasonable contractor. 

From the beginning of the works at the St. Gothard till the 7th 
of September last the total amount of gallery bored was 708 metres. 
It is probable that, with an average of only 30 metres per week, 
M. Favre will have made during the first year of his contract, ex- | 


good deal of pure air to disperse the gases and foul air produced. 
A lot of workmen come with wagons drawn by horses, who take 
away the fragments of rubbish spread close to the heading and along 
the gallery. That transport takes a good deal of time, during 
which the boring engines are motionless and their workmen have 
nothing to do. When the first amount of fragments has been 
taken away, the fireman comes again with a lot of new cartridges 
to blast the holes at the bottom of the gallery. He lights the 
fuzees and runs away. The fourth explosion takes place. The 
= off the last amount of 
rubbish, and that operation being done, the carriage of the per- 
forators is rolled to the heading, and the boring of the holes may 
begin again after an interval of eight or nine hours at least. 
Sometimes the work is complicated Rf the necessity of support- 
ing the top of the gallery with wood piles and planks, The explo- 
sionsof the dynamite produce a shaking in the rock which sometimes 
make it loose at the top of the gallery, and fragments may fall 
upon the workmen. It requires great precautions to keep the roof 
of the tunnel perfectly safe, and in many places, especially on the 
Airolo side, the top of the gallery is supported by some woodwork. 
All those different operations and nature of works make me believe 
that it must be ible to find another system of — tunnels 
more simple onl more efficacious than those emplo; at the 
Mont Cenis and at the St. Gothard, which I have just described. 
I have lately read in an American paper that the engineers of 
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hat country intend to make a tunnel] twelve miles long under 
the chain of the Rocky Mountains, and that they intend to have 
the work finished in less than four eae Without trying to 
guess the system which is to be employed, and which must be 
superior to the one of St. Gothard, I am inclined to think that it 
must have a certain analogy with the process employed by the 
Romans for making their long subterraneous aqueducts. I have 
been told that they used powerful rams made of a long wooden 
beam, suspended at its centre by a rope or a chain and at one of the 
extremities was fixed a heavy mass of iron or brass, intended to 
strike and pull down the walls of besieged cities. / 

That beam, oscillating upon its centre of gravity, was put in 
motion by a great many workmen ranged on both sides, acting 
all together in measure, as did the rowers of the old war galleys, in 
drawing and pushing the beam, which was thrown with great force 
against the obstacle to be pulled down. When the instrument 
was to cut hard rocks for tunnels, the metallic head was armed 
with points like a stone cutter’s hammer, intended to divide and 
reduce the rock in fragments or in dust, It was by that means 
that the Romans bored their aqueducts through the granite in the 
neighbourhood of Lyons. 

An English engineer, Captain Seurin, had the idea of using a 
similar apparatus; but instead of the workmen’s hand labour, he has 
employed steam or compressed air for pushing like a steam hammer 
a large perforator of four or five feet diameter. This machine was 
tried with success three years ago at the stone quarries of Vaugirard, 
near Paris, where they made five feet advancement in an hour. 
The last model which was prepared by him for the St. Gothard 
Tunnel had a diameter of 3ft. 6in., and the inventor affirms that 
he could make a hole 2ft, or 3ft. deep in less than one hour. The 
contractor, M. Louis Favre, told me that he objects to the machine 
being exposed to a very great friction in its external rotation 
round the rock to be bored like a stone cylinder. I think the 
objection could be removed by the application of a steam hammer, 
of which the cylinder should be placed on the trunnions of a 
gun-carriage. That cylinder would take all the positions of a 
marine or siege gun, and strike the rock with blows of eight or ten 
tons weight. Capt. Seurin’s hammer does not weigh more than 
two and a-half tons, The new gun-hammer would produce cer- 
tainly a more powerful effect than the other. The rock would be 
smashed-—reduced to fragments or dust. I regret not being able 
to describe technically that machine. Its movements can be well 
understood by the rough drawing submitted to the committee. 

Here A Fig. 1 is the framing suspended on wheels BB. The 
end wheel serves to direct the carriage, and the whole is moved 
forward by the aid of the hand spike Fig. 6, inserted in the holes 
OO in the wheel B, D D is the steam cylinder mounted on 
trunnions, its angle is determined bythe segment N and pinion and 
handle M. E is the valve chest ; K the hand lever, by which the 
valve is actuated ; H, is a heavy balance weight; H is the ram 
head fitted with cutters, shown to an enlarged scale in Figs, 2, 3, 
4, and 5, The holes O, are used to extract the cutters when worn; 
J is the air pipe to which a flexible pipe is attached. By moving 
K backwards and forwards, H will be made to act as a battering 
ram on the face of the heading in a way which will be obvious. 

The gun-carriage may be put upon a turntable, and the hammer 
may strike the rock in every direction. With jets of water pro- 
jected against the place where the hammer is striking it would be 
possible to take the stuff or the rubbish away by the running 
water itself. That operation would suppress the transport by 
wagons, and the work would be continuous, which is not the case 
when blasting the rock by means of gunpowder or dynamite. I 
submitted this system to some enginéers, and specially to the late 
M. E. Flachat, who admitted that with blows like that of steam 
hammers in the ironworks, it is possible to destroy and reduce in 
fragments any rock of the hardest substance, and make an advance- 
ment of thirty centimetres, or 1ft, at least in a circular gallery of 
6ft. diameter. Iam convinced that if M. Louis Favre makes the 
experiment with this new machine, he will have finished his tunnel 
two years sooner than he expects to do it. Iam now submitting 
to M. Benjamin Roy, of Vevey, the trial of this steam hammer in 
dressing the sidings of the tunnel. In the meantime I should be 
very happy to obtain, on that system, the observations and criti- 
cisms of the engineers, amongst whom I am honoured to belong, 
of section G of the British Association. 

In the course of the discussion which followed, Sir John Hawk- 
shaw said the subject of cutting and boring through rock was one 
of the greatest importance at this moment, because the age was 
apparently going to be one of long tunnels, tunnels which until 
recently were never dreamt of. He had, however, had no expe- 
rience of some of the machines referred to in the paper, because 
they had not been much used, but he had seen them in operation. 
One machine, the invention of Capt. Penrice, he saw at work in 
the Neweastle rock some years ago, and its rate of progress was 
about a foot per hour for a diameter 6ft. in the sandstone. He 
was told, though he had not seen it since, that his machine had 
now been considerably improved. But he could not conceive 
that the most economical way of making progress in hard 
rocks was to pound by strokes, either of a steam hammer 
or of a machine like that invented by Capt. Penrice. A 
machine has been invented by Mr. Brunton, who thought a 
mere pounding process was not economical, and that machine, 
instead of hitting vertical blows against the surface of the 
rock, struck an oblique blow, by means of which very fair 
results were obtained. He (Sir John) had never seen it working 
on hard rock, but at Rochester he had been present when it was 
at work cutting through chalk in which it seemed to operate 
almost as if it were boring through cheese. Mr. Brunton 
had shown him fragments of very hard rock cut by the machine, 
and from the size of these fragments it was obvious the machine 
was of great power. All these fragments were chipped off by 
oblique blows—the very blows in fact which every quarryman used 
in getting out stone. No quarryman would strike a vertical 
blow, for, if he did, at the end of the week he would find his 
earnings very small. This was an interesting subject, because 
it was obvious that this was going to be the age of long 
tunnels, As the world got richer and the necessities of travel- 
ling were greater, tunnels such as were never before dreamt 
of would be undertaken, anl he had no doubt that they 
wonld be successfully carried out ; and it was therefore very 
important to ascertain the best mode of getting through reck. 
At present he knew of no way of getting through rock except by 
boring by such a machine as that which was brought before the 
notice of the section on Monday, Burleigh’s boring machine, which 
he had inspected that morning, and which seems an admirable 
machine for boring hard rock, Of course there was always this 
great risk in blasting, that it tore away the roof and fractured the 
stone above the heads of the workmen—a matter of great danger, 
and leading to a great expenditure of time and money in support- 
ing the fractured rocks by masonry. He was, however, inclined to 
think that with a little more care and attention in cutting rouud 
the circumference of the tunnel, that this difficulty might be got 
rid of to some extent, although it could never be entirely avoided, 
because fissures are always met with in the stones and rocks partly 
loosened, and there would be, therefore, the danger of blowing out 
more than it was necessary to blow away. With regard to this 
system of percussion, mentioned by M. Buguon, he did not think 
the steam hammer would do much, but that, on the contrary, it 
was rather going back to the days of brute force than to times of 
mechanical engineering. With regard to the danger attending 
blasting operations, not long ago he had seen 10 tons of powder 
used to blast 150,000 tons of rock, and he might have stood within 
forty yards of the spot with perfect safety. 

Mr. Carbutt, of Bradford, pointed out that in instruments work- 
ing by percussion the tools wore out very rapidly. 





THE number of blast furnaces which are being blown out in 
Belgium, the Grand Duchy of Luxemburg, Germany, and France, 
is 1apidly increasing 





CAPT. SCOTT'S CARRIAGES FOR THE HOTSPUR. 

Tue two engravings on page 23 are very carefully executed cuts 
of the 12-in. gun of 25 tons, as mounted on board the Hotspur, 
on a carriage of special construction designed by Capt. Scott for the 
Hotspur and likely to be adopted for the Temeraire and Superb. 
In Tur EnGincER of May 30th last we gave the best typical 
turret carriage. This may fitly be contrasted with the design 
before us, which is that of the latest broadside carriage, and one 
which has certain special arrangements peculiar to it. The general 
mechanical principles introduced by Capt. Scott are embodied in 
all his naval carriages. In each case the height of the slide is 
increased, and that of the carriage is reduced to a minimum, and 
the centre of gravity of the gun and carriage is thus brought 
near to the sliding surfaces of the platform. In each case the 
gun itself is let well down into the structure of the carriage. 
Then, again, the brackets in all the Scott patterns consist of 
double plate iron with cast iron “frames” or distance pieces 
between them. Further, the general arrangements of the rear 
trucks and ‘bearing surfaces and the bow compressors are the 
same, nevertheless the movements required in a broadside car- 
riage are so different from those of a turret carriage that the con- 
struction and gear are quite different. 

For example, the turret revolving renders training and training 
gear superfluous in its guns, whereas it may be seen that a plat- 
form with training gear constitutes an essential element in the 
gun and carriage before us (vide F G@ LL). By the h&ndles 
F F the mitre wheel G is made to revolve, which is in this case 
not on the same shaft with the pinion running in the racer rack 
H, but on one passing above it and acting with additional lever 
power, the carriage by this means being made to train on its 
trucks, which run on the smooth racers. The special brake 
worked by the handwheel I is employed to nip the rear racer—so 
as to prevent the pitching of the vessel from accidentally training 
the gun—in addition to the ordinary brake. The entire training 
angle is about 35 deg. on each side of the centre position. The 
bow compressor M is suspended in the usual manner, and made 
to act on wedge-shaped iron plates, which when the screw is 
forced home by the handwheel N, and the pawl allowed to drop 
into the teeth as shown, are ina condition to bite whenever 
the carriage is down on its surface bearings, in fact, in the firing 
position, but are released whenever it is lifted on to its front and 
rear trucks. The peculiarity of this compressor consists in the 
fact that the compressor bars or plates, with one exception, are 
on the inside of the slides. 

Other modifications exist in this carriage, with a view to the 
end of clearing the outside of the platform of gear which it is 
considered might be in the way of the detachment and tend to 
cause difficulty, even if it did not give rise to accidents. Hence 
in the running in and out gear, the spur wheels with their driving 
pinions are placed upon the inner sides of the girders, the latter 
passing through and resting in metal bearings in the webs. The 
spur wheels are not upon the shaft of the chain wheels, but each 
upon a spindle of its own to the front of the latter, and upon 
each spindle is a pinion gearing into a spur wheel upon the chain 
wheel shaft. This arrangement gives an increase of power as 
compared with the 10-in, slide. There is a ratchet and pawl on 
the outside of the platform girder shown at O in fig. The Scott 
Hotspur carriage resembles other broadside carriages in the train- 
ing gear, nipping gear, and elevating gear, and in the actual 
application of the eccentrics and rear rollers, The last- 
mentioned, however, are worked by hydraulic jacks in the last 
patterns. The principal peculiarities of the Hotspur pattern are 
as follows. The well—or portion fitting down between the sides 
of the slide—is not formed by the inner bracket plates, but is 
built up of pieces of plate and angle iron, so as to leave room 
between the sides and the slide for the compressor plate and bars 
which are placed upon the inner side of the slide. The eccentric 
shaft is made in three parts, connected by couplings. The rollers 
are brought into gear by a capstan head arrangement on each 
side (at A A), with a pinion working on a toothed arc. The cap- 
stan head is placed outside the cheeks of the carriage, not, as in 
most patterns, on the inside. The spindles of the elevating gear 
are supported in metal brackets upon the top of the cheeks of the 
carriage at B B, instead of passing through the latter. The 
levers of the nipping gear C are fitted with tackle by which 
the two running-up chains are drawn into the clutches fixed 
beneath the carriage. The following special fittings also exist : 
Metal brackets for the breeching rope in front, one on each side, 
two outside holding down clips D D upon each bracket, and in 
rear, extending from bracket to bracket, a piece of angle iron E 
upon which to rest the wood tangent scale when used. 

It can hardly escape notice that this carriage, having no ar- 
rangement for compound or muzzle-pivoting, requires a greater 
vertical height in its port than the turret pattern, although 9 deg. 
elevation and 7 deg. depression only are provided, as compared 
with 13 deg. elevation and 6 deg. depression in the turret 10in. 
carriage. In any comparison of the two designs, however, we 
must take into account not only the different objects to be ful- 
filled, but also the fact that in a measure the gear shown in the 
our engravings corresponds only in part to that of the turret 
carriage, and in part to that of the turret itself. In short, the 
carriage above must be separated from the platform to contrast 
it with the figure given in our article of May 30th, so that all 
the gear below the plate E must be struck out of our reckoning, 
and the rather alarmingly complicated-looking structure thus 
severed into two distinct designs. Nevertheless, the remark we 
made with reference to the turret carriage may be here repeated; 
viz., that casualties on service are not to be expected to arise 
from the same causes as in the days of Nelson or up to the intro- 
duction of ironclads. To expose the above carriage to the fire of 
shells would seem an act of barbarity of the same character as 
that of exposing a steam engine or clock train to the same treat- 
ment. This, however, is not ordinarily done on service. ‘he 
carriage is much more likely to be injured by its own gun than 
by that of an adversary. Hence the soundness of Capt. Scott's 
principles of design with the low centre of gravity and low appli- 
cation of the shock of discharge, which, as far as practicable, 
abolish the twists and blows caused by the mechanical couples 
which arise when the shock of discharge is given to a gun at a 
considerable height above the sliding surfaces of its carriage. 
In this respect this carriage compares favourably with the. turret 
pattern, although in originality and completeness the preference 
must be given to the latter, especially in its aspect of the medium 
through which the gun is laid. 

The quarter gun of a centre battery has a second port and set 
of racers, and a so-called water pivot—strictly speaking, a hydrau- 
lic lift—provided to enable it to be bodily transferred from one 
set of rails to another, in a manner analogous tv that of a railway 
engine. In the cut beneath the sponge and rammer, is shown the 
cover of the opening through the deck into the shell-room below, 
through which opening the projectiles are raised ready to hand, 
being carried on board filled and fuzed. In the same cut is 
shown a Palliser projectile suspended in front of the muzzle of 
the gun. The chains seen crossing the sill of the port are those 
by which it is closed and opened. 





Socréré pes INGENTEURS CIvIL.—We learn from the report of 
thesecretary of this society—which corresponds in its character and 
objects with ourown Institution of Civil Engineers—just published, 
that the number of members is 1113. In December, 1872, the 
number was 1038; during last year 117 new members were elected, 
while 42 died or resigned. The total receipts of the society in 1875 
amounted to 69,420fr., the expenditure being 55,273fr. The 
balance in the banker’s hands amounts to 14,147fr. The society 
possesses property besides amounting to 275,622£. We congratulate 
the body on its prosperous condition, 

LONDON INTERNATIONAL EXHIBITION, 1874.—The second meet- 
ing of the Sub-Committee for Civil and Mechanical Engineering was 
held on the 5th January, Sir John Coode in the chair. There 
were also present Messrs. Douglas, Moreland, and Woods, and 
Colonel Pasley, R.E. It was announced that Messrs. Chance 
Bros., of Birmingham, will exhibit a 1st order six sided dioptric 
revolving light, intended for the South Stack Lighthouse, near 
Holyhead. ‘Che third meeting of the Committee for Sanitary Ap- 
paratus and Construction was held on the (ith January, Dr, Hard- 
wick in the chair. There were,also present Messrs. W. Clode and 
C. Gatliff and Dr. George Ross. 

A Tower TALLER THAN Bapet.—The Scientific American 
states that ‘‘ Messrs. Clarke, Reeves, and Co., proprietors of the 
Pheenixville Bridge Works, Philadelphia, Pa., propose to construct 
a wrought iron tower, 1000ft. in height, to be completed for the 
American Centennial Exhibition in 1876. The tower is to be cir- 
cular in section, 150ft. in diameter at the base, diminishing to 
30ft. at the top. It is proposed to have a spiral staircases winding 
around the centre tube for those preferring to walk up; but 
elevators will be provided, which are calculated to ascend to the 
top in three minutes.” We may add that this is simply a repro- 
duction of Trevithick’s scheme for a gigantic tower to be erected in 
one of the London parks. 

KURRACHEE Harpour.—The harbour works at Kurrachee are 
now almost completed, and the plans have been most successfully 
carried out, both as regards deepening the entrance and extending 
the internal accommodation for ships. A breakwater has been 
built, which, running out as it does some 500 yards from Manora 
Point, completely shelters the entrance from the south-west mon- 
soon. A channel, 300ft. wide—eventually to be 500ft.—has been 
made through the bar, with a depth of 19ft. at low-water spring 
tides. Vessels of the largest class can now enter or leave the port 
during the fair season, and those whose draught does not exceed 
21ft. all the year round. These improvements will, among other 
things, be a great boon to the Indian troop service.—Nautical 
Magazine. 

INTERESTING TO MINERS.—We learn that a patent has been 
granted to Henry M. Boies, Scranton, Pa., for improved packages 
of powder charges for blasting. ‘This invention consists in packing 
the powder, in convenient quantities, in long tubes of paper or 
any fabric or material of sufficient strength, rendered waterproof 
if necessary, of a proper shape and size to be used as a cartridge, 
and of such a length in excess of the powder inside as shall allow 
of its being folded into a compact form, and divided for use into 
cartridges of any desired length or weight. Each cartridge tube 
or package may be easily marked with the size, and quantity, and 
brand of its contents; and when it comes to the consumer he can 
measure off from either end the quantity desired for a blast, slide 
the powder away from this point, divide the tube, fold back the 
ends, and the cartridge is ready for use, proceeding in the same 
way until the whole packet has been used. Thus the danger of 
preparing the cartridge over the open keg and the liability to 
damage of the exposed powder are avoided, and the time and 
labour of making the cartridge, us well as the materials of which 
it is composed, are saved.—Saward’s Coal Trade Circwar, U.S. 

AMERICAN MARINE Enarines.—The report of Mr. W. C. Selden, 
Chief Engineer of the American Navy, considers, among other 
things, the question of screw propellers, and embodies the results 
obtained in certain changes made in the screws of vessels—from four 
to two blades—with a view of rendering such vessels more efficient 
while under sail alone. With equal propelling surfaces, it has 
been determined that no advantage whatever can be derived 
from using a screw of two blades, instead of four, when sailing ; 
because when screws are uncoupled and revolving freely those of 
four blades oppose no greater resistance to the vessel than those 
of two. When fixed and held stationary in a vertical position 
behind the stern post, the loss of speed due to the resistance of 
the screw, expressed in percentage of speed, has been shown by 
careful experiment to be 18°29 per cent.; while the four or two- 
bladed screw, revolving freely by the pressure of the water, gives a 
resistance of only 9°96 per cent., being nearly two to one in favour 
of the revolving screw. The four-bladed screw also produces less 
vibration in a ship than one of three, and the latter less than one 
of two blades. The propelling efficiency of a screw is entirely in- 
dependent of the number of its blades, but is wholly dependent 
upon the area, the pitch, the fraction of the pitch used, and the 
area of the circle described by the blades. Mr. Selden’s report 
supplies the following particulars as to the want of marine engines 
in the United States. The following contracts for construction 
have been awarded, work to be completed six months from their 
date :—Atlantic Works, Boston, two engines of 800-horse power, 
cost 175,000 dols. and 163,000 dols ; James Murphy, New York, 
one pair, 175 dols; John Roach, New York, one pair, 569-horse 
power, for 120,000 dols ; Woodruff Ironworks, Hartford, one pair, 
300-horse power, for 175,000 dols., and Wm. Wright and Co., 
Newburgh, one pair, 800-horse power, for 175,000 dols. 

InoN MANUFACTURE IN THE COLONIES.—A communication 
which we have received from Sydney should make masters and 
men in the iron trade pause before allowing the wages question to 
interfere with the results of their united labour. We are told, 
upon what appears to be reliable authority, that within the last 
few months discoveries have been made in New South Wales 
which will shortly enable that colony to supply iron of superior 
quality cheaper than any other part of the world. At the 
present time the ironworks of New South Wales and Victoria 
only work fp scrap iron, on account of the fact that the necessary 
materials for the manufacture of iron have not been found within 
easy distance of one another. Now, however, such discoveries 
have been made that the chief necessity for a large production of 
iron at a small cost is that of a few ironmasters with a know- 
ledge of the value and mode of development of such property 
as is easily obtainable. Capital is abundant in the colonies ; it is 
knowledge of the trade that is required. It is stated that so 
favourably situated as regards minerals are some parts of New 
South Wales that coal, ironstone, or limestone, can be put into 
the furnace for five shillings per ton, and our informant calculates 
that pig iron could be made in this colony and delivered in Wol- 
verhampton at a cost not exceeding four founds per ton, or a little 
more than half the present price of pigiron. The materials for 
the production of iron extend over thousands of acres of these 
colonies. One piece of land, of about 2000 acres, contains these 
materials within four miles: that is to say, in one line there 
are two and a-half miles between the coal and the limestone, and 
a mile and a-half between the limestone and the ironstone. This 
is the cage near Wallarawang, three miles and a-half froma railway 
station, and 105 miles from Sydney. Our Australian correspondent 
is known, we believe, to several of the leading firms in South 
Staffordshire, and we have every reason to think that his state- 
ments and deductions are quite reliable. If so, the influence the 
discovery may have upon the iron trade of this country can hardly 
be over-estimated. Those who know the immense resources of our 
Australian colonies, and the field for enterprise which they open 
up, will recognise the importance of the statements we have made. 
They may be the commencement of sucha revolution in the iron 
trade as may entirely change the circumstances of this district, 
with its worked-out collieries and its numerous trade disputes, As 
we said at the commencement, masters and men should learn a 
lesson from the report : let them ‘‘ make hay while the sun shines,” 
— Wolverhampton Chronicle, 
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RAILWAY MATTERS. 
THE new line from Worthington to Ashby of the Midland Rail- 


way was opened on Thursday week for public traffic. All trains will | on pigeons and dogs show that nitrous oxide is nv: 


now run direct between Derby and Ashby, vid Melbourne. 


THE second section, that from Helmsley to Kirby-Moorside, of | 0 
the Ryedale Railway, was opened on Thursday in last week for | apparatus, Fresenius says the gas may be passed through a tube | engaged for some days past in making preliminary arrangements. 
traffic by the North-Eastern Railway Company. It is expected | containing a number of small discs of fine wire placed between 


that the next section, which will carry the line to Pickering, will | cotton. 


be opened this year. 

INDIAN papers state that it has been calculated that the area of 
the paper expended in correspondence conveying references to and 
from the supreme Government, with plans, Xc., relative to the 


Punjaub Northern State Railway, is sufficient, if spread out, to | 


cover the whole of the embankments of the railway from Lahore 
to Rawtulpindee. The result of all this is that the works are 
almost at a standstill, pending further references. 


A FIRE broke out on Monday evening at the Metropolitan Rail- 
way Carriage Works, Saltley, near Birmingham, by which the 
greater part of the large works have been destroyed, as well as a 
large number of railway carriages in course of construction. The 
damage is estimated at £10,000. Both stock and building are said 
to be insured. The fire broke out inthe body shop. Three or four 
hundred workmen are thrown out of employment. 

AN American contemporary says :—‘‘ The recommendations to 
tax railway and steamboat receipts, made by Secretary Richard- 
son, is directly in the teeth of the widespread and growing agita- 
tion for cheap transportation. Every dollar raised for these objects 
would be added, with a percentage, to the carrying charges, and 
place the Government in the awkward position of verbally favour- 
ing cheap transportation and practically taxing it to make it dear.” 

Tue bill for the purchase of the Roman railways will be pre- 
sented to the Italian Parliament at the end of January. The Go- 
vernment has received proposals from several groups of capitalists, 
and of which two, from their importance, are under examination 
at the Ministry of Public Works, One has been submitted by an 
Italian association and the otheris from abroad. There is a great 
probability that the bill for the purchase will be joined with one 
of the financial combinations in question. 

THE Railway Commissioners—Sir F. Peel, Mr. Macnamara, 
and Mr. Price—met on Tuesday to resume the hearing of an ap- 
plication made by the Corporation of Dover for an injunction to 
restrain the Sonth Eastern and the London, Chatham, and Dover 
Railway companies from giving an undue preference to the towns 
of Ramsgate, Margate, and Deal in regard to fares and the con- 
veyance of wg aged and general traffic as against the town of 
Dover. When the case was called on no one was in attendance to 
proceed with it, and the application was dismissed with costs. 

THE surveys for the second or most important section of the 
Lrunig Railway have been completed. The line will start from 
the steamboat landing at Tracht, near Brientz, and will proceed 
by way of the village of Meyringen, whence it will become a moun- 
tain line. Passing the Hasleberg, it reaches at a height of 3000ft. 
the principal tunnel, 1100 yards in length. Leaving this tunnel, 
it enters upon the territory of Obwald, and descends along the 
Brunig road towards Lungern, passing through another tunnel’ of 
about 400 yards; and then it reaches the station of Diechtersmatt. 
At the southern end of the Lake of Sarnon the line reaches about 
its lowest level, and passes by Sachseln and Alpnach to the Lake 
of Lucerne, near Stanzstad, where a large station will be con- 
structed at the point where it will unite with the Jura and St, 
Gothard Railway. 

Mr. PHILLIPS, of the Railway Service Gazctic, who was deputed 
by Mr. Bass, M.P., to make inquiries at Manchester respecting the 
number of servants killed and injured on the Lancashire and 
Yorshire Railway during 1872, commenting on the suggestions 
that have been made that possibly the majority of casualties to 
servants involving injury only, which he discovered were mere 
scratches or bruises, states that thirty-four of them are described 
by the company as permanent disablements, while the remaining 
1333 were all of a sufficiently serious nature to temporarily unfit 
the sufferers for their usual employment according to the evidence 
of the company’s doctors. He adds that no fewer than thirty-six 
Lancashire and Yorkshire servants were killed, twenty perma- 
nently disabled, and 671 injured during the first six months of 1873. 

WE are informed that a further improvement has been made by 
the Brighton Railway Company in their express train service 
between London and Brighton, to commence with the New Year. 
The morning express trains leaving Brighton for London at 
8.45 a.m, to 9.45 a.m, will in future run through to London 
Lridge without stopping at any intermediate station, The return 
down express trains from London Bridge, at 4 p.m., 5 p.m., and 

6 p.m., will remain as at present. The 5 p.m. trains now run 
throughout from London Bridge to Brighton without stopping ; 
the 6 p.m, is an additional express recently introduced, and found 
to give great convenience to daily travellers between London and 
brighton. ‘he annual first-class tickets between London and 
Irighton, at the special reduced rate of £30, are available by all 
the Brighton express trains from and to London Bridge and 
Victoria. * 

THE Titusville (Pennsylvania) Herald says :—‘* With the present 
low prices the question of employing petroleum as fuel is again 
agitated. The latest intelligence upon the subject comes from 
Canada, where a man named Relighine has been trying an experi- 
ment on a locomotive belonging to the Canada Southern Railway, 
with an average consumption of four gallons per mile. ‘The engine 
steamed quite freely and made good time with a train of thirty cars. 
This would be about a barrel for every ten miles. The most simple 
contrivance for burning petroleum is either by means of a jet of 
steam or,compressed air passed at right angles over the orifice of a 
pipe in such a manner that the oil will be sucked up and thrown 


into the furnace in the form of a fine spray, where, if properly | 


adjusted, it will undergo perfect combustion. The cost of the 
apparatus is trifling. The whole point, it seems to us, turns upon 
cheapness, and as the market might go up rapidly with any marked 
increase of demand, there seems to be an indisposition to try the 
experiment. There can be little doubt that oil will be found in 
many parts of the country where at present it is not thought of, 
in which case a new and unlimited market for its utilisation as 
fuel would naturally follow.” A Californian paper states that oil 
has been found on the bank of the Pajaro river. 


THE traffic receipts on the Great Eastern Railway for the 26 
weeks ending the 28th of December last showed an increase of 
£95,801 over those in the corresponding period of 1872; the traffic 
receipts on the Great Northern Railway for the 26 weeks showed 
an increase of £135,937 ; the traffic receipts on the Great Southern 
and Western Railway of Ireland for the 26 weeks showed an 
increase of £18,084 ; the receipts on the Lancashire and Yorkshire 

iailway for the 26 weeks showed an increase of £60,712 ; the traffic 
receipts on the London and North-Western for 26 weeks, an increase 
of £285,058 ; the traffic receipts on the London, Brighton, and 
South Coast Railway for the 26 weeks, an increase of £64,148 ; the 
traflic receipts on the London and South-Western for the 26 weeks, 
an increase of £34,205; the traffic receipts on the Manchester, 
Sheffield, and Lincolnshire Railway for the 2t) weeks, an increase 
of £77,232 ; the traffic receipts on the Midland Railway for the 26 
weeks, an increase of £268,858 ; the traflic receipts on the North- 
Eastern Railway for the 26 weeks, an increase of £287,241; the 
traffic receipts on the South-Eastern Kailway for the 26 weeks, an 
increase of £37,210, making together an increase of £1,364,486. 
The traffic receipts on the Caledonian Railway for the 22 weeks 
ending the 28th of December showed an increase of £99,355; the 
traffic receipts on the Great Western Railway for the 22 weeks, an 
increase of £140,111; and the traffic receipts on the North British 
Railway for the 22 weeks, an increase of £69,532, making with the 
preceding a total increase in traffic on fourteen of the principal 
— of £1,673,484, as compared with the corresponding half of 








NOTES AND MEMORANDA, 
MM. F. JoLyet AND T. BLANCHE state that experiments made 
i true ansesthetic, ° 
but that it produces insensibility by asphyxia. 
As a means of avoiding explosions in the use of hydrogen | 


M. CHEVALIER mentions a practice of some manufacturers of | 
weighting their silks with a solution of lead acetate, by which | 
means poisonous properties are imparted to the silks, as well as an | 
increase in weight. 

THE custom of wearing orange blossoms for bridal wreaths was 
derived from the Saracens, among whom the orange branch, from 
the circumstance of its bearing fruit and flowers at the same time, 
was considered an emblem of prosperity. 


THE following formula is proposed by Mr. Helonis for platinum 
bronze :—Nickel, 100 parts ; tin, ten parts; platinum, one part. 
For bells another alloy is proposed :—Nickel, 100 parts ; tin, 20 
parts ; silver, two parts ; platinum, one part. 


Dr. F. Mour discourages the uses of Swedish filter paper. He 
asserts that there are numerous brands of German filter paper that 
are far superior, both as regards strength of tissue and small 
amount of ash, in addition to being very much cheaper. 


THE Telescope Committee of the Royal Artillery Institution at 
Woolwich has at length reported the completion of the 7in. 
equatorial telescope erected for them by Mr, Howard Grubb, of 
Dublin, in the observatory in the barrack-field, at a cost of £500. 


BEER may be clarified with tannin. M. Brescius states that to 
every 1000 litres of beer are to be added 140 grms. tannin, dis- 
solved in 0°75 litres of water. At the end of three or four days 
a litre of isinglass, or twice that amount of gelatine, is added, and 
the beer allowed to settle. The isinglass solution should be of the 
strength of one kilo. to 100 litres, 


Surveys have been made by the Tuscarora of the bed of the 
Pacific Ocean over 1000 miles from Cape Flattery. A submarine 
mountain has been discovered, 24008. in height, to which the 
grade of the eastern slope is 123ft. to the lineal mile. The 
greatest depth detected was 15,240ft.; the bottom of the Pacific 
Ocean being a blue, black, and brown mud, with ooze and occa- 
sional mixture of gravel and shale. 


THE influence exercised by the moon on meteorological pheno- 
mena has been the subject of a communication to the Académie 
des Sciences of Paris, by M. Marchaud. From examining the dis- 
tribution of storms between the years 1785 and 1872 he supposes 
that he detects some relation between the appearance of storms 
and the age of the moon, and he attempts to show by tables that 
the moon has an appreciable influence on the temperature and 
pressure of the air, on the state of the sky, and the distribution of 
rain, 


A NEW process of manufacturing soda is described in a recent 
number of the Deutsche Industrie Zeitung, by Dr. Rudolph Wagner. 
It consists of the ammonia process, in which sodic chloride is con 
verted directly into hydro-sodic carbonate by the use of hydro 
ammonic carbonate. The ammonic chloride thus formed is decom- 
posed by slake lime and the ammonia used to prepare a fresh | 
quantity of carbonate by passing into its solution the excess of 
carbonate acid obtained by heating the hydro-sodic carbonate. 
The author thinks this process will entirely supplant that of 
Leblanc. 





In extracting the saccharine juice from the beets, the Germans 
use centrifugals, cold maceration, and diffusion, the latter most 
largely, while in France few of these impreved processes are em- 
ployed. Various other points may be noticed in which the Germans 
use better methods, the result being a larger yield of sugar of first 
run. The three per cent. of superiority of the German sugar 
manufacturers over the French is summed up as follows :—Superior 
quality of German beets, 1°50 per cent.; preservation of beets, 
0°40 ; extraction of juice, 0°25; washing the scums, 0°10; black, 
washwaters, care on various points, 0°25; inferiority of German 
sugar in quality, 0°50; total 3°00. 

THE manner in which liqueur bon-bons are made is extremely 
simple. The sugar preparation, reduced to a fine powder, is 
spread over a tray, and upon this single drops of the liqueur are 
allowed to fall; the tray is then shaken, and the pulverised sugar 
forms a coating round the several drops of fluid, which can be 
increased at will to any thickness. The manufacture of bon-bons 
is carried on all over France, and in Paris alone there are nearly 
200 shops devoted to it, employing over a thousand hands. The 
men get from a franc and a half to eight francs a day, and the 
women from one to four francs ; while the amount of indirect 
industry, such as making boxes, packets, crackers, and fancy goods, 
is enormous. The last published statistics show that the sweet- 
meat trade of France exceeds twelve million francs. Perhaps the 
greatest marvel is to find that the country itself expends ten 
millions of this sum, 


In the Journal of the Franklin Instituic, Professor KE. A. Dol- 
beur communicates notices of an instrument of great ingenuity 
for showing optico-accoustic effects. The following is Professor 
Dolbeur’s description of it :—** Take a tube of any material, from 
one to two inches in diameter, and anywhere from two inches to 
a foot or more in length. Over one end paste a piece of tissue 
paper or a thin piece of rubber, or goldbeaters’ skin, either will 
do. In the centre of the membrane with a drop of mucilage 
fasten a bit of looking-glass not more than an eighth of an inch 
square, with the reflecting side outward of course. When dry, 
take it to the sunshine, and with the open end of the tube at the 
mouth, hold the other end so that the beam of reflected light will 
fall upon the white wall or a sheet of paper held in the hand. 
Now speak, or sing, or toot in it. The regular movement of the 
beam of light with the persistence of vision presents very beautiful 
and regular patterns, that differ for each different pitch and inten- 
sity, but are quite uniform for given conditions. If a tune like 
* Auld Lang Syne’ is tooted slowly in it, care being taken to give 
the sounds the same intensity, a series of curves will appear, one 
for each sound and alike for a given sound, whether reached by 

ion or d ion, so that it would be possible to indicate 
the tune by the curves; in other words it is a true phonauto- 
graph.” 

OnE of the most important chemical discoveries is that of the 
artificial creation of alizarine. By reducing natural alizarine by 
zinc powder, Groebe and Liebermann obtained anthracene, 
CiiH,,. Then reflecting that coal tar was an inexhaustible source 
of the latter product, they attempted to obtain, by synthesis, 








alizarine and even purpurine. But alizarine has for its formula 
C,, HsO;, and hence it became necessary to add to anthracene five 


j atoms of oxygen and to subtract two atoms of hydrogen. To | 
| obtain this result, the investigators had recourse to bichromate of | 
| potash and sulphuricacid. Then treating the body with a solution | 





of caustic alkali at a temperature above 388 deg. Fah., a blue mass | 
was gained, the aqueous solution of which precipitated, by an acid, | 
either artificial alizarine or purpurine, according to the degree of | 
oxidation. The chemical product, now employed in the art of 
dyeing, has given results even superior to those obtained from 
madder and its derivatives, The process briefly reviewed above 
suggests to the Scientitic American the idea that sugar might be 
made by a somewhat similar course. Sugar has for its formula 
Cis; Hi: Ou, and is resembled by a large number of chemical bodies. 
Glucose, for example, gives Ciz Hy; Ou; cellulose, Ciz Hyy Or. 
Now, supposing that on these bodies a chemical reactiou of the , 
same nature as that of bichromate of potash and sulphuric acid | 
on anthracene could be effected, would it not be possible to pro- | 
duce a chemical sugar? 


| and these have been made exclusively for mining. 


MISCELLANEA, 
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THE new Law Courts are to be commenced immediately. The 
surveyor and Mr. Bull, of Southampton, the contractor, have been 


THE Yorkshire, Durham, and Derbyshire Coke Manufacturers 


; Association—an organisation which professes to rule the price of 


coke in the three counties—have reduced their prices from 35s, to 
30s. per ton. 

Derxoit is to have a self-propelling steam fire engine, Its pre- 
liminary trial in Manchester, N. H., resulted satisfactorily, as it 
climbed the various grades it had occasion to ascend very easily, 
and turned corners with little, if any, loss of power. 


THE executive committee of the Coal Reform League have agreed 
to a series of resolutions, to be submitted to a congress which is 
about to be held. The resolutions affirm the desirability of coal 
being sold in open markets at the different railway termini under 
Government supervision ; the imposition of an export duty upon 
coal ; legislation upon the subject of capital and labour; and the 
provision of uninterrupted conveyance by rail for coal at a fixed 
tariff. 

WE understand that American mineral estates are occasionally 
to be purchased from agents in this country at apparently cheap 
rates. We have heard of one such recently in Virginia, for which 
the price asked was ten shillings per acre, iron and coal being both 
present. The acreage was very large. We have heard of others 
being sold at prices varying from thirty-five cents to one dollar an 
acre. On one of these properties it is said that pig iron can be 
turned out at twelve dollars a ton. There is apparently no doubt 
that English speculators are in the field. The American Manu- 
facturer has the following, which bears upon what we have said 
above :—** Through a reliable private source we learn that on the 
8th December an English company bought a large tract of coal and 
iron lands near Chattanooga, Tenn., paying therefor 13,000 dols.” 

THE Birmingham Post, commenting on a statement made in the 
Times, on Wednesday, that the arms taken from the Ashantees 
are English made and marked “ Birmingham,” says :—-‘‘ The 
inquiries which were made in Birmingham a few weeks ago, when 
a similar charge was made, would seem to dispose of the repetition 
of the accusation. Stocks of African guns were low, and but few 
had been sent out. On the other hand, large stocks were in 
existence in other places, and these guns, probably made years 
ago in Birmingham, may have been sent out by unprincipled 
traders for Ashantee. The mark ‘*‘ Birmingham” is not conclusive 
proof that the articles which bear it were made in this town; nor, 
if it were conceded that the name was proof, would it be any 
evidence that the guns were made to export to Ashantee for the 
purposes of the present war.” 

THE Committee on Explosives at the Royal Arsenal, Woolwich, 
are about to make some experiments with an 18-ton gun, for the 
purpose of testing the advantages to be gained by various lengths 
of bore. The gun prepared for these experiments has a rather 
eventful history. It was first of all fired as a 10-in, gun, re-rifled, 
and drilled through and through in various parts for the insertion 
of pressure gauges to ascertain the force of the explosion, and the 
gun in this state sustained some very heavy strains, It was after- 
wards rifled, and again underwent some extraordinary pressures, 
and it was subsequently bored up to Illin.,, firing a number of 
rounds with heavy charges, until at length the tube cracked while 
firing 1200 lb. shot with 851b. of powder. A new tube has since 
been put in, and a considerable piece added to the muzzle, so that 
the gun is at the present a little over 20ft. long, with a bore of 
llin. still. The most advantageous length for land service guns 
will, no doubt, be ascertained by experiments with this piece of 
ordnance. Naval guns are of necessity short. The advantage of 
length of bore is that slower burning, and consequently less dan- 
gerous powder can be used, as the guns have a longer space in 
which to act upon the shot, which thus acquires its velocity at less 
expense to the gun. The gun above described has been fully 
prepared at the Royal Gun Factories in the Royal Arsenal, 
Woolwich, for these experiments. 

WE have obtained further information in regard to the experi- 
ments at Boston, under the direction of Mr. Wiard, already 
alluded to in our pages, from which it seems that the rifling of the 
gun experimented upon by Mr, Wiard is of the ordinary style 
—two broad and shallow grooves of a long pitch which serve to 
give rotation to a very short shot, weighing no more than the 
round shot. Of course a pointed shot of this weight, fired with 
80 ib. or LOOIb, of powder, at a target composed of five 3in, plates 
built up from jin. plates, knocked the target to pieces ; so did the 
round shot, as was found on subsequently digging out the second 
target, which Mr. Wiard omitted te do. The only peculiarity in 
the Wiard system is in having a very light shot, with two long 
flanges, or ** gibs,” as he calls them, to take the grooves, accurately 
planed, and rows of little studs, or ‘* boutons,” as he prefers to 
call them, to raise the shot up and accurately centre it in the bore. 
All this is recognised by everybody, but these delicate “‘ gibs” and 
** boutons,” with an infinitesimal windage are entirely impracti- 
cable in service. At short ranges the pointed shot will undoubtedly 
do more penetration, but the real object of the rifle is to punch a 
hole with the head and follow it with a bursting charge con- 
tained in thecylinder. There is no cylinder; the projectile is all 
point. 

Great attention is now being paid in the United States to the 
various schemes put forward for keeping open all the year round 
the important canal navigation of the country, by preventing the 
formation of ice. We briefly described a short time since a plan 
for effecting this end by means of hot water-pipes laid in the 
canals, which plan met with much favour. Since then a scheme 
has been brought out by Mr. John Mullaly, of New York, the 
inventor of the snow annihilator we described in our issue of Decem- 
ber 26th, for attaining the desired end in a cheaper manner. Mr. 
Mullaly proposes to build a vessel provided with a furnace, boiler, 
superheater, and tank, for discharging superheated steam into or 
upon the water, so raising its temperatureabove freezing point. Ina 
second vessel he proposes, the same object is to be attained by the 
use of a furnace or heater, provided with external radiating pipes 
arranged to receive the heat from the heater and diffuse it into 
the water. As a third means he proposes to build a vessel 
provided with a furnace, steam generator, and means for dis- 
charging steam into or upon the water. These vessels are to ply 
up and down the canal intended to be kept open, and it is said 
the desired end can be obtained at a moderate cost. 

THE completion of the Hoosac Tunnel and the rapid progress of 
the Sutro have caused the miners both in the East and in the West 
of America to look with interest upon what has been and is pro- 
tected in connection with tunnel driving. It is in Germany, says 
the Mininy Journal, that the great tunnels have been constructed, 
There is the 
great tunnel at Freiberg, twenty-four miles long; the Ernst-August 
and the Georg at Clausthal, thirteen and a-half and ten and three- 
quarter miles respectively ; the Joseph II. at Schemnitz, nine and 
a-quarter miles ; the Rothschonberg at Freiberg, eight miles ; the 
Mont Cenis, seven and a-half miles, which about completes the 
European list. In the United States we have the Hoosac, in 
Massachusetts, five miles long, the Sutro, in Nevada, for opening up 
the celebrated Comstock lode; this tunnel, although only four miles 
long, will, with its ramifications to the various mines of the 
district, prove one of the most important in America ; the Sierra 
Madre tunnel at Black Hawk, commenced during the present year, 
and which will be twelve miles long, as well as San Carlos and 
Union Pacific tunnels, which are under two and a-half miles. The 
Ernst-August tunnel was driven at the rate of a mile per annum, 
and it will be interesting to notice how long it will take the 
Americans, with all the approved appliances at present to com- 
mand, to complete the nearly similar Sierra Madre Tunnel. 
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COMPOUND ENGINE, OF THE STEAMSHIP TERNIERS 120-H.P. ‘NOMINAL. 


MESSRS. JOHN JONES AND SONS, ENGINEERS, LIVERPOOL. 


tH 


1 
i eZ 


HL J vey 
PA i 


a 


(i 


ai 


*” IN another page we have discussed the merits of the principle 
of construction adopted in the engine which we illustrate above, 
and in our two page cut this week; we have also described the 
funnel arrangement of the engine, and little remains to be said on 
the subject in the way of explanation of our drawing. 

The Teniers is one of the numerous steamers produced by the 


. well-known firm Messrs. Lamport and Holt. She was built on the 


Clyde some five orsix years ago, and sheis 273ft. long, 32ft. 2in. beam, 
and 26ft. 5in. deep, 1597 tons gross. Her performance was not 
considered quite satisfactory her original compound engines were 
removed and replaced by the single compound engine which we 
illustrate. Engines of this type were adopted by Mr. Arthur 
Holt some eight or ten years ago, and have given much satisfaction, 
Messrs. John Jones and Sons, engineers, William-street Works, 
Liverpool, contracted for the new engines under a specification 
which stipulated that the given type of o— must be adopted. 
Messrs. Jones, while adhering to the broad features of Mr. Holt’s 
original design, have introduced several modifications, not the least 
important of which is the introduction of a third ig between 
the cranks, by which an additional element of permanence is 
supplied. They have also spread the base of the engine, by which 
more stability is secured in a heavy sea. Another modification is 
the use of a separate expansion link worked by a hand wheel 
for the small cylinder. 

One of the most noteworthy features about the engine, however, 
is the condenser. As a rule the condenser in steam hammer 
engines is made part of the framing, and should it become cracked 
from any cause, serious trouble and expense are incurred, and 
cracking is the more likely to take place from the unequal strains 
due to the variable temperatures to which it is submitted in 
various parts. Messrs. Jones use a condenser which is totally 
distinct from the frame. It is of cast iron with flat sides and 
round top and bottom. The tubes run athwart ship, and by taking 
down the end lid which lies at the port side of the ship, access 
can be had tothe tubes for repair or renewal, If necessary the 
whole condenser, which stands between the legs of the frame, can be 
nemoved without disturbing the engine proper. We regard this 
as a very considerable advantage. 

The finish and workmanship of the engine are all that can be 
desired, and the arrangement of the frame is so good, and the 
direction of the strains is so direct, that there is scarcely any 
perceptible ‘‘ working” when thescrewis running 56 to 57 revolutions 
per minute with 80 lb, pressure in the boiler. The consumption 
of fuel is extremely moderate, and the motion of the engine is so 
“sweet,” thanks to the great length of the connecting rods, that 
we have reason to think this will become, and properly so, a very 
favourite type of engine for sea-going steamers. 


BRONZE CASTING UNDER ARTIFICIAL 
PRESSURE. 

A FRENCH officer, Colonel Lavroff, has given his attention to the 
casting of bronze guns under a more efficient pressure than has 
hitherto been empleyed—a parallel operation with that of Sir 
Joseph Whitworth in the case of iron and steel. 





Every one knows the difficulties of procuring castings in any | 
alloy of copper without air-bubbles, pores, or cavities; it is known | 


also that in many cases the alloy often separates during cooling 
and forms new alloys of various degrees of fusibility. In such case 
the most fusible of the alloys formed run into the pores or cavities 
of the casting and form irregularities, such as spots of tin in 
bronze, and detract most seriously from the solidity of the casting. 
In order to diminish these faults, Colonel Lavroff, after experi- 
menting on the subject, arrived at the conclusion that the best 

lan was to apply powerful artificial pressure to the surface of the 

iquid metal in the mould as soon as possible after the casting, 
and to continue such pressure until the metal was solidified, if not 
till absolute cooling. This application of pressure to metal cast- 
ings is not new, but Colonel Lavroff’s mode of effecting it deserves 
notice. The following will give a fair idea of his mode of pro- 
ceeding :— 

A cast iron platform is laid on foundation walls, and upon the 
former rests, first, the ground plate of the mould, and secondly, 
the mould itself, which is of great strength. This mould is sur- 
rounded by a heavy cast iron jacket, which is bolted to the plat- 
form ; springs are arranged to protect the bolts and the other 
part of the apparatus against the effects of the dilatation of the 
mould after the running. The cover is furnished with a cylinder 
formed of élay or other bad conductor of heat, and on this is 
placed a metallic piston with a pocket or receptacle. The piston 
and pocket form one solid piece, which is supported in its position 
at the required level by iron bands. The opening for the metal as 
wellas the pocket is lined with fire-clay, 
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The upper part of the metallic mould and the inferior surface of | 
the cover are also lined with fire-clay, in order to retard as much 
as possible the cooling of the upper part of the casting. The air | 
and gases escape from the mould by means of several conical | 
vents. The apparatus producing the pressure consists of a frame | 
formed of two cast iron cross pieces connected together by means 
of bolts, This frame, while embracing the mould, is at the same 
time freely suspended to the chain of a crane by means of an iron | 
ring. The frame is furnished on its under side with a piece of | 
metal, which serves to close the opening through which the metal | 
is run, and to transfer the pressure to the piston. This pressure is | 
produced by means of an hydraulic press fixed to the lower part | 
of the platform, its piston in its descent drawing down the frame. | 

In some cases it might be more advantageous to place the bydrau- | 
lic press above and make theaction on the other piston direct, when | 
the pressure described would not be required; or the cylinder of the 
press might be placed below the mould and force it up against a 
fixed head. But this is a mere detail. 

The conditions laid down by Colonel Lavroff are as follows :-— 
(1) Each transversal section of the interior of the mould should be 
at least equal to any section above it. (2) The upper part of the | 
casting ought to be preserved as much as possible from loss of heat | 
by means of a non-conducting lining within the mould. (3) Finally, | 
the piston acting on the molten metal should present to it a non- | 
conductor, and, moreover, should act upon the central portion of 
the liquid column and not over its whole surface. 





ROTURIER’S PATENT LIFE-BUOY. 


In the accompanying cut we illustrate a new life-buoy patented 
by M. Roturier, of Bordeaux. This buoy is of metal, mt its con- 
struction will be easily understood from the cut. It will be seen 
that the ball is placed in a kind of kite of thin metal. When 
cast into the sea this stands up and down and prevents the motion | 
of the buoy. On service the buoy lies on top of a small box in | 
which is coiled up about 400 yards of strong line; five or six yards 











drawn out of the box lie coiled in a metal saucer under the buoy, 
to permit the buoy to be thrown into the sea without difficulty. 
When a man falls overboard the buoy is thrown, and the engines 
stopped or the yards backed. It is assumed that the resistance of 
the low will retain it in the position it first took in the water, 
and of course close to the man overboard, the line running out 
more and more slowly as the ship deadens her way. After the 
man has seized the buoy he is hauled on board by the line. Some 
experiments have been carried out off the coast of France with 
this buoy which are said to have been very successful, 
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PROPOSED NEW DUTIES IN FRANCE. 


THE new taxes proposed by the Minister of Finance create much 
excitement and even alarm amongst manufacturers and others, 
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France, it is well to know how the matter stands. The amounts 
estimated will show the relative importance of the imports. The 
Commission agrees with the Minister respecting the following, 
which may, therefore, be considered as good as adopted :— 


Five per cent. additional on the regist rationand customs _‘ Francs. 
duties, and direct taxes eo ce ce co co 40,494,000 
Five per cent. additional on sugar .. .. «+ .. 6,928,000 
Five per cent. additional on salt.. .. « 16,125,000 
Duty on transport of potable liquors.. «+ _ 1,873,000 
Customs duty on potable liquors .. «. « 10,238,000 
DOOR GE os 6 66 «0 96 ee 6,250,000 
Duty on mineral oils .. .. .. 1,000,000 
Duty on stearine .. «2 os o« - 8,000,000 
oe rea, ee ee a ee 1,100,000 
The following are objected to by the Commission :— . 
rancs. 
Bill stamps, pro rata .«. .. . ++ 13,000,000 
Cheque stamps, pro rata os «+ 6,000,000 
Duty on soda «+ 12,200,000 
. 25,000,000 


Five per cent. additional on ‘transport of goods ee 
Charge on letters readdressed .. .. «2 «+ «+ oe 1,100,000 
The Commission, on the other, hand propose the following :— 


Francs. 
Stampon cheques .. .. ss «os ee 4,000,000 
Duty on soap .c oo oc co co oe co oe - 7,000,000 
Further duty on mineral oils and stearine .. .. 600,000 


But the Minister wants 92 millions of francs, and the Com- 
mission only agree to 69 millions of francs, so that there remain 
23 millions to be provided for. 








THE IgoncLap Dicrator.—As the Americans are now furbish- 
ing up their navy the following particulars of the almost forgotten 
but once celebrated Dictator may interest some of our rea‘lers :— 
The monitor Dictator, now lying in the Erie Basin dry dock at 
Red Hook, and which is now ready for active service, is the largest 
vessel of her class in the United States navy. Her dimensions are 
as follows :—Length, 312ft.; breadth of beam, 50ft.; depth of hold, 
21ft.; and measurement under the new system, 1750 tons. Her 
total weight is over 4000 tons. Around the sides of the flat, raft- 
like spar deck runs an iron sheathing of six lin. rolled iron plates. 
Back of these comes a series of wrought iron stringers 8in. by 12in., 
and last of all white oak the thickness of 4ft. The deck is 
plated with two thicknesses of gin. iron, and bolted with 1}in. iron 
bolts. The Dictator carries one turret 28ft. in diameter, 
the walls of which are composed of sixteen lin. rolled iron 
plates. Her armament consists of two 15in. guns, each throwing a 
ball weighing 460 lb. The main engines of the Dictator are of 800 


' nominal horse-power, the turret being moved in time of action by 


separate machinery of its own. The pilot-house is situated on 
the top of the latter, and is really a continuation of it, with about 
half the diameter. The portholes are two in number, 5ft. apart, 
each about 4ft. high, 3ft. wide, and provided with heavy wrought 
iron blocks of the diameter and composition of the main wall. 
These are used to close the portholes during action. The coal- 
carrying capacity of the ship is over 600 tons, and her speed ten 
knots an hour. The screw is of wrought iron, four-bladed and 
The ship was built in 1864. 

THE ANCHOR THREAD Works. — Messrs. J. and J. Clark and 


~. , Co.’s new mill at the Anchor Thread Works, Paisley, isnot yet quite 
| filled up with machinery, but it is undoubtedly one of the largest 


and finest buildings devoted to manufacturing purposes that can 
be found either in this or any other country. The motive power 
is furnished by a magnificent pair of engines, which are capable 
of working 1400 indicated horse power. They are, as a matter of 
course, compounded, and the diameter of the low-pressure cylinder 
is 52in., of the high-pressure cylinder 47in. The diameter of the fly- 
wheel, a most ponderous but yet very handsome piece of mecha- 
nism, is 24ft., with an average speed of twenty-eight revolutions 
per minute. The second-motion shaft is driven at an average 
speed of ninety-one revolutions per minute. The most interesting 
feature relating to the machinery of this fine mill, however, is the 
novelJ{manner in which the main gearing is driven. Instead of 
employing an upright shaft with bevelled toothed wheels attached, 
large driving drums twelve feet in diameter are placed upon the 
second motion shaft, and these are connected with the pulleys on 
the gearing of the various floors of the mill, by belts varying 
from 12in.to24in. in breadth, and from 84ft. to 130ft.in length. This 
mode of driving is very common, we understand, in the factories 
in the United States of America, but it isa novelty on this side 
of the Atlantic, and the Messrs, Clark, we believe, are among the 
first who have ventured upon it on such a large scale. It is 
anticipated that very considerable advantages will be secured, 





and even the Budget Commission is at variance with the Minister 





upon the subject. As these Be oe taxes will, to a certain 
extent, affect the commercial relations between England and 


especially in the absence of noise and reduction of vibration. 
Glasyow Weekly Mail, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





SCREW PROPELLER. 

S1r,—I beg to submit a sketch of my patented improvements in 
the screw propeller ; the salient features are increasing strength 
by less weight. ‘The boss is reduced fo a minimum, the ring pre- 
vents radial dispersion and prevents fouling from chains, ropes, 
nets, orwreckage. The inventor and patentee was inthe gale of the 
14th November, 1854, when the Prince steamship transport was 
wrecked off Balaclava in consequence of the cut-away masts and 
gear fouling the propeller, and all hands except one or two out of 
upwards of one hundred men drowned. The Royal Charter, 
Australian boat, was another, andjmany others have met a similar 
fate. The safety propeller is quiet and silent, the rim acting as a 





regulator ; it runs in a cylinder and on a cone of water. The 
patentee is prepared to challenge the world for the following 
results : absence of tremor, strength with lightness, safety from 
fouling, and danger of breaking propeller and machinery. The 
trial to consist of running, first for speed, and second, amongst 
nets, hawsers, weeds, or grass, full speed, with ropes hung in 
festoons over the quarters, or nets in the same position. Will 
you be good enough to give this a place in your valuable paper ? 
Oystermouth, near Swansea, Jan. 3rd. MATTHEW JONES. 





FOUR-COUPLED TRACTION ENGINE. 

Srr,—In your paper of the 12th inst. I notice an illustration of 
Lee’s four-coupled traction engine. 

Some four years ago, when experimenting with a traction engine 
of Aveling and Porter’s make at the Cape of Good Hope, it 
occurred to me that on soft roads it would be an advantage to 
employ all the wheels as drivers ; and an arrangement for coup- 
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ling the leading wheels suggested itself, of which I now enclose a 
rough sketch. A spherical box A, forged on the middle of the 
front driving axle B, fits into a corresponding cavity in the boss of 
the driving wheel-spur, bevel, or for pitch-chain, according to the 
construction of the engine; this wheel is of course cast in 
halves, and the journals, C, C, cast on its centre, revolve in brasses 
attached to the frame of the engine. A bolt, D, communicates 
the motion of the wheel, B, to the driving axle, and at the same 
time admits of the vertical and lateral movements of the ends of 
the axle necessary for steering and for the wheels to accommodate 
themselves to the inequalities of the road. 

The principal objection to this arrangement seems to be the in- 
creased friction due to the large size of the journals, C, C, but this 
could be diminished by the use of friction rollers. 

1, Princess-place, Plymouth. W. MOoRSHEAD. 

Dec. 27th. 
FLOATING CAST IRON, 

Smr,—I observe in THE ENGINEER of 2nd inst, a letter on this 
subject, containing an extract from the records of some experi- 
ments made with cast iron in the solid and fluid conditions, and I 
am glad to note that the results of these experiments and the 
conclusions drawn from them are similar to thase obtained by my- 
self, and described in a letter in THE ENGINEER of 51st October 
last. Since writing that letter I have had some other experiments 
made, with the following results :—First, Some pieces of iron 
measuring about 20in. long, 2in. broad, and lin, deep, were care- 
fully placed on the surface of molten cast iron; these did not 
entirely sink, but floated. Second, A cast iron ball, weighing 
about 31b., was carefully lowered by means of a wire into molten 
cast iron ; the ball at first sank completely, and after a few seconds 
reappeared and floated with a small portion above the surface of 
the molten metal. The result of the latter experiment was what I 
had anticipated, as, the weight being great for the surface, there 
was less probability of the phenomena being masked by the sup- 
porting force of the crust which so quickly gathers on the surface 
of the molten metal, «nd which I believe to have affected the 
accuracy of the first set of experiments above referred to. 

Jan, Sth, W. J. M. 





THE LOSS OF THE VILLE DU HAVRE. a 

Srr,—Captain M. Surmont, in his letter dated December 30th, 
attempts a justification of the conduct of himself and officers at 
the time of collision with the Loch Earn, which can certainly 
bring no satisfaction to the minds of your readers, especially when 
they recall the fact that Captain Urquhart, in a short letter to 
the daily papers, expressed a wish to abide by the decision of the 
eourt of inquiry at Greenwich, rather than enter into contro- 
versy i ting the g t of hisship. And for the ex- 
captain of the Ville du Havre to make statements, when he must 





know that the people of the Loch Earn are on their trial, is very 
like hitting a man when he is down, for obviously the Loch Earn 
people can say nothing beyond what they have stated or were 
prepared to state in evidence. 

I cannot think the following extract from your columns is 
correct: ‘“* Evidently the charge made against the officers and 
captain of the Ville du Havre falls of itself to the ground. The 
responsibility which some have attempted to throw on them is thus 
turned aside, and falls on the Loch Earn, whose erroneous steering 
was the sole cause of the disaster, and produced difficulties quite 
irremediable and impossible to surmount.” The responsibility so 
quietly turned over to the crew of the Loch Earn should not be 
allowed to rest there a moment, until the court of inquiry has 
told the public that they should be made to bear it. We care 
nothing about the French maritime tribunals ; we trust implicitly 
in the integrity of our own law courts, and until the captain and 
officers of the Loch Earn are proved guilty of neglect by the 
English magistrates we are bound to express no opinion. But 
Captain Surmont challenges criticism, and I think I am free to 
express an opinion also. 

If Captain Surmont has such a high opinion of the aptitude 
and vigilance of his officers, how is it that they, noting the “ erro- 
neous steering ” of the Loch Earn, failed to send their engines full 
speed astern leng before a collision became inevitable, and so, by 
preventing a collision, prove at once the aptitude and vigilance 
of which Captain Surmont is so boastful? In opposition to 
Captain Surmont, we have the evidence on oath of the man at the 
wheel of the Loch Earn, whose statement is in effect that no per- 
ceptible difference in the course of the ship followed his alteration 
of the wheel ; consequently, where are we to look for the erroneous 
steering spoken of as exhibited in the course of the Loch Earn 
just before the collision if her course remained unaltered. The 
rule of the road at sea as applied to steamers admits of no misin- 
terpretation. ‘‘ Steamers are in all cases to keep out of the way 
of sailing vessels.” Did the Ville du Havre follow this rule? I 
think not, Thence the first cause of the catastrophe. Captain 
Surmont, in giving his statements to the public, must allow all 
your readers an opportunity of giving an opinion also. Mine is— 
that the accident was caused by the want of decision displayed by 
the officer of the watch in charge of the steamer ; in altering his helm 
more than once, as stated by the sailing ship’s crew ; and that the 
Loch Earn did not contribute to the accident. The recollection 
of the conduct of the masters of the London and Northfleet is still 
fresh in our memories. Does Captain Surmont think he can claim 
the same sympathy so freely bestowed upon them? I do not 
think he can, A. B. 

London, Jan. 5th, 





Sir,—It is natural that Captain Surmont should quietly endea- 
vour to throw, in his letter in your last impression, all the blame 
on the captain of the Loch Earn, but he will find it very difficult to 
persuade Englishmen that he is right; on this point, however, I do 
not wish to trouble you. Captain Surmont’s statement concerning 
the water-tight doors in the bulkhead is far more interesting. 
Your statement is that the doors were neglected, and consequently 
could not be got to act when wanted. Virtually, Captain Surmont 
denies this, He states that the doors were in order, but that the 
bulkhead was driven in by the collision. Here he becomes in- 
volved and obscure ; these are his words ‘‘The compartment 
No. 5 having been thus forced in, of what use could closing the 
water-tight door be?” We are left in ignorance as to whether the 
crushing of the bulkhead was or was not the reason why the door 
was not shut. In any case, however, Captain Surmont assumes 
that to close it would have been useless, 

I will, for the sake of argument, assume that Captain Surmont 
is right as regards No. 5 compartment; but it has been shown that 
the ship required no less than 10,000 tons of water to sink her. 
Does Captain Surmont mean to say that if the water-tight doors 
in the other bulkheads had been closed the ship could have taken 
water enough into two compartments only to sink her in twelve 
minutes? ‘lo me the thing is absurd, and I assert that had the 
water-tight doors in all the bulkheads been closed the ship would 
have floated long enough to allow the whole of the crew and pas- 
sengers to be saved. 

Further, let me ask Capt. Surmont how he knows that all the 
water-tight doors were in order? Did he—as was his duty—per- 
sonally examine them when he commenced his voyage, and satisfy 
himself that they would work? On this point I and many others 
beg Capt. Surmont to favour us with information. It is a matter 
of vital importance, because I have reason to believe that some of 
our finest steamers would sink like a stone from the same cause as 
that which sunk the Ville du Havre, namely, tlre rusting up and 
corrosion of neglected water-tight doors and their gear. 

London, Jan. 7th. AN ENGINEER, 

SAVING LIFE AT SEA, 

Sir, —Will you assist me through your pages to call attention to 
a new moie of saving life and property from disaster at sea? 

Iam not in a position to carry out my plans myself, but am 
anxious to give publicity to my ideas for the benefit of all nations, 
hoping they may lead to beneficial results. My object is to con- 
struct a ship so as to be able to carry a small one of such capacity 
as to contain all the passengers and crew, with provisions, Xc., and 
which can be launched or floated off at any instant, in case of any 
accident at sea, The illustration will show my plans better than I can 
describe them, I have no doubt but a great many will pooh-pooh 
my ideas because they interfere with present arrangements, and the 
expense is more ; but the safety of life and property demands our 
earnest attention now we are constantly hearing of so many losses, 
It is quite evident that boats and other appliances often prove 
useless, and particularly so in mid-ocean. 
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I think that if any navy is constructed on the principle sug- 
gested by meit would prove excellent for warfare, and particularly 
so for torpedo use. The small ship could be placed below the upper 
deck or water line, if required. I think that if Mr. Plimsoll’s 
bill for the safety of navigation had a clause to make it compul- 
sory by law that every large passenger ship shall carry a small one, 
it will be generally approved of. The detail I must leave for others 
to work out. I have made rough models for illustrating several 
different modes of building ships in separate parts. This plan is 
not taken up by Government or shipowners. The pontoon is 
to utilise space and can be dispensed with. If a ship sprung a leak 
at thewater edgeor got aground, or wanted to enter a harbour when 
the water is too shallow, the small ship could be launched off 
instantly, so as to lessen the draught, and if fitted as a steamer 
might take her in tow. I think, although my plans incur a little 
more expense, I have no doubt that they will prove of great commer- 
cial value, W. FLETCHER. 





(Late in the service of the Honourable Trinity Corporation. 





PRIVATE BILLS FOR THE COMING SESSION. 


ANOTHER of the fences that have to be passed by promoters of 
private bills has been surmounted, but, as is invariably the case, 
some have already broken down. Some promoters who conform duly 
to the requirements as to publication of notices in the London, 
Edinburgh, or Dublin Gazette, as the case may be, and in other 
papers as by standing orders provided, fail to deposit copies of plans 
sections, map, and books of reference on or before the 30th 
November. Again, some who have kept their scheme on foot up 
to the point of depositing their plans and other documents, fail to 
lodge copies of their bills on or before the 20th December. Next 
stage is the deposit of estimates on or before the 3lst December, 
when probably there will be a further dropping off ; but if these 
stages are to be likened to fences, the ‘‘rasper” has to be en- 
countered on the 15th day of January, when 4 or 5 per cent. of the 
estimate has to be lodged in the Court of Chancery in England, 
the Court of Exchequer in Scotland, or the Court of Chancery in 
Treland, as the case may be. The money deposit is a crucial test 
to many of the promoters, and hence, after the examiners com- 
mence their sittings (the next stage in the proceedings), there is 
invariably a proportion of the sets of documents endorsed “ no 
appearance,” and all from the absence of a slip of paper certifying 
that the 4 or5 per cent. deposit has been paid into the receivers in 
the English and Irish Courts of Chancery, or the Scottish Court 
of Exchequer. 

As the number of sets of plans deposited has been fluctuating 
since the session of 1868, so also it has been with the copies of 
bills. The sets of plans lodged for the last two, and for the 
coming session, have been for 1872, 225 sets ; for 1873, 237 sets ; 
and for 1874, 193 sets. These figures refer to Li/ls alone ; there have 
been lodged for the three years respectively 45, 43, and 51 sets of 
plans relating to schemes that come before the committees, not by 
bills, but under Board of Trade provisional orders. 

Of the bills deposited 190 pe to England, including a few 
that may have an interest throughout the United Kingdom, such 
as the Albert Life Assurance Company Arbitration Bill, the Pro- 
vident Clerks’ Mutual Life Assurance Association, and the 
Railway Clearing House Extension Bill. Of the remainder 
31 bills relate to Scotland, 39 to Ireland, 20 to Wales (in whole or 
in part), and one bill (the Great Southern of India and Carnatic 
Railway Companies bill) relates, as its title implies, to the far 
East. Analysed in another way, 153 of the bills are promoted by 
railway companies, or promoters of new railways; Railway Clear- 
ing House Bill, 1; Leeds New Station Bill,1; canal bill, the 
Gloucester and Berkeley, 1; tramway bills, 10; water bills, 22 ; 
gas bills, 14; gas and water, 8; dock, harbour, and pier bills, 
22; corporation, local board, and local improvement bills, 26; 
bills for the reclamation of land, 3; for subway under the Thames 
at Woolwich, 1; miscellaneous bills, 19; total, 281. The mis- 
cellaneous bills scarcely admit of classification, embracing, as they 
do, such incongruities as the Lee Conservancy, the London City 
Police, Glasgow Stipendiary Magistrates, Railway Passengers’ 
Luggage Insurance and Express Delivery Company (Limited), 
Magdalen Hall, Oxford; General Steam Navigation Company, 
Northern Assurance Company, Xc. 

Although none of the bills promoted now are so prononcé as 
amalgamation bills, or as likely to attract public attention as the 
London and North-Western and Lancashire and Yorkshire, the 
Midland, and Glasgow, and South-Western Amalgamation Bills, 
and the Great Western Quadruple Alliance Bill of last session, a 
goodly proportion of them contain either the amalgamation or the 
absorption element. The London and North-Western, and the 
Lancashire and Yorkshire companies, propose to construct, jointly, 
a line of about four miles between Huddersfield and Elland. 

In the London and North-Western Company’s Omnibus Bill it 
is also proposed that the two companies conjointly acquire lands 
and execute works in Lancashire, construct new roads and main- 
tain them, and act in concert in numerous important matters. 
The North-Eastern Company take over the Kiltonthorpe Railway 
and Chaloner branch ; they are also introducing a bill for the pur- 
chase of the Blythe and Tyne Railway, ‘for which they propose to 
pay £50,000 in cash, to be divided among the Blythe and Tyne 
shareholders, and to make them in addition very handsome presents 
of New Four per Cent. Stock, In conjunction with the Midland 
Company the North-Eastern Company proposes to make a new line 
of about 155 miles in length from a junction with the Midland near 
Swinton, in the West Riding of York, to a junction with the 
Knottingly branch of the North-Eastern, thus effecting at one 
point a physical junction between the two systems. The two com- 
panies propose to raise each a sum in shares of not exceeding 
£250,000, 

The Midland and Glasgow and South-Western companies, 
although not proposing to amalgamate, are entering into a closer 
alliance. By the Glasgow and South-Western Bill it is proposed 
that the Midland Company, in conjunction with that company, 
may jointly or either of them, with the consent of the other, from 
time to time enter upon, take, use, and appropriate for increased 
station siding and other accommodation, at Glasgow, all or any of 
the lands, houses, and buildings enumerated in the bill. The 
bill includes powers to the two companies to make agreements as 
to the land and stations at Glasgow. The Midland Company in 
another bill propose, inter alia, to take over the powers and 
property of the Wolverhampton Company, and to complete the 
works authorised by the Wolverhampton Acts of 1872 and 1873. 

The Great Western Company in an Omnibus Bill sets forth the 
terms upon which the company is prepared to take over the 
Aylesbury, the East Somerset, the Calne, and the Dean Forest 
Railway companies. 

The Great Northern Company, with the Iondon and North- 
Western for its ally, revives the Market Harborough and Notting- 
ham scheme, and a bill is introduced with a petition that the two 
companies have powers granted to them to construct three sections 
of railway of about twenty-one miles in all, to effect the con- 
nection. It is proposed by the bill to transfer part of the Newark 
and Melton line of the Great Northern to the two companies. The 
line is to be managed by a joint committee of six members, three 
appointed by each of the two companies. The bill makes provision 
for an extensive interchange of running powers between the two 
companies. 

The Devon and Cornwall offer a lease of their undertaking, 
railways, works, property, and powers, to the South-Western, 
Great Western, Bristol and Exeter, South Devon, and Midland 
companies, or any one or more of them. 


A bill for amalgamation, that relates to a comparatively small 
but judicious and spirited enterprise, is of a perfectly legitimate 
character ; we refer to the Hammersmith extensien of the Metro- 
politan District line, which it is proposed to transfer to the Dis- 
trict Company. The Hammersmith Company are to finish the 
line, which is about 1} miles in length. The District Company 
propose to pay the Hammersmith Company £11,000 per annum, 
and te convert the Hammersmith stock into Metropolitan District 
rent-charge stock of a like amount to bear a perpetual dividend of 
44 per cent. Powers to make the Hammersmith extension from 
Earl’s Court to the Broadway, Hammersmith, were obtained by an 
Act of last session. The construction of the line was at once 
entered upon vigorously, and is already well advanced; it will 
probably be opened in the course of the year now current, It 
cannot fail to prove a valuable feeder to the District line. 





CoLLIERS’ wages, which followed the extraordinary upward 
movement in the price of coal, are to participate in the downward 
tendency which has been noticed for some days past. At a 
meeting of the Ashton-under-Lyne colliery proprietors on Monday 
it was decided to reduce the miners’ wages by 15 per cent, 
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REIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—AsH#ER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerovp and Co., Booksellers. 
LEIPSIC.—A. TwierMeyveER, Bookseller. 

NEW YORK.—WIitiMexr and Rocers, 47, Nassau-street. 





a PUBLISHER'S NOTICE. 


** Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-sixth Volume, including a com- 
plete classified list of the patents issued during the past six months, 
Price of the double number, 1s. 


sO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
communications. : 5 n 

Letters are lying in our publishing ojjice for “A. H.,” “ G. B. H.,” “ Blunt,” 
and “ Anti-Monopoly.” . : : 

RRATUM.—In heading of article on the Russian Bridge, pages 4 and 6, for 
** Liteinaia,” read ** Liteynoy.” . 

R. C.—The work is published by Messrs. Spon, Charing Cross. The price is, 
awe believe, about 12s. 6d. : : 
Canapa.—The work is published by Messrs. Spon, Charing Cross. The title 

is “ The Strains upon Bridges, Girders, and Roof-trusses.” The sign F is 


the syiubol of integration. 

P. J. C.—There are several books of the kind, but we really cannot pretend to 
say which is regarded as the most useful. Write to Messrs. Lockwood, 
Stationer’s Hall-court, London, for a list. Templeton’s “ Workshop Assis- 
tant” contains some very good tables of weights of iron. 

Privave ENGINEER.— Your experiments ave interesting, and might be carried 
out with advantage on a larger scale. There would be some practical diffi- 
culties in constructing a ship as you propose, but we have no doubt that the 
system would impart great steadiness. ? 

S. A.—FYour invention is clever, but incomplete, and not quite novel. We 
do not see how you are to secure a current of hot air round your cylinder, 
and that is essential. Even if this difficulty was got over, however, you 
would sind the jacket choked up with soot and ashes after a single day’s run. 
The problem is not quite so easily solved as you think. 








COPPER RIVETING MACHINERY. 
(To the Editor of The Engineer.) 

S:n,— I should be glad to learn through any of your readers the names 
of makers of the best class of machinery for the manufacture of copper 
rivets for leather hose and belts. LEATHER Hose. 

Liverpool, 2nd Jan., 1874. 

CONSUMING SMOKE. 
(To the Editor of The Engineer.) 

Sir,—I shall feel much obliged by being informed if there is any smoke- 
consuming principle capable of being applied to lime kilns where only 
two or three kilns are required? (a a 


1st Jan., 1874. 

THE CONSUMPTION OF FUEL. 
(To the Editor of The Engineer.) 

Srr,—Could any of your correspondents inform me where I could find 
reliable data of the quantity of fuel used in locomotive, marine, and other 
boiler furnaces ; and also other furnaces in the manufacture, &c., of iron 
and other metals, with the actual amount of fuel estimated to be utilised 
or allowed to go to waste? Perhaps one of your many correspondents 
may be able to supply this information for the good of the public gene- 
rally. ena A Constanr READER, 

SCIENTIFIC COLLEGES. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent please inform me where information may 
be obtained respecting the Yorkshire College of Science, mentioned in 
your columns a few weeks ago? Is there any secretary who could fur- 
nish anything like a prospectus of the institution? I believe there was a 
college founded in Birmingham a year or two ago for the encouragement 
of technical education, Can any correspondent answer similar questions 
to the above in respect to this college? J.B. 

Manchester, 7th Jan., 1874. 

ASBESTOS PACKING. 
(To the Editor of The Engineer.) 

Sir,—Some time back you spoke of a new material called asbestos, 
which was supposed to make an excellent packing for steam engines, 
and I have long been watching your advertising columns in hope of 
seeing some one offering it for sale, but have not seen anything of it yet. 
Will any correspondent kindly say whether it is still being used, and 
where it is to be obtained? as, if itis as good as was stated, it ought to 
be coming into general use by this time. An answer in your columns 
will greatly oblige. H. 8, R. 

Redditch, lat Jan., 1874. 
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THE HORSE-POWER OF BOILERS, 


WE are happy to state that there is some ground for 
believing that the vague term “nominal horse-power,” as 
applied to steam engines, is falling into disuse. e action 
of the Admiralty has no doubt tended to this end. For 
some time past, although the nominal power of engines is 
given in our naval returns and reports, the figures have 
been invariably accompanied by those which express the 
actual power of the engines as derived from indicator 
diagrams taken during the official trials of a ship. The 
good example thus set is being followed by many engi- 
neers; and it is not unusual now-a-days for a maker to 
state that he cares nothing about nominal power, but that 
his engines will indicate such and such a power with a 
given pressure of steam. This is as it should be, and we 
venture to hope that the time is not distant when engineers 
will refuse to buy and sell engines by the nominal horse- 
power, preferring instead to give the actual dimensions of 
an engine in cubic capacity of cylinder per minute. We 
are not aware that this method of estimating horse-power 
has ever before been proposed. Engineers are, however, 


diameter of piston, and speed in feet per minute. It isobvious, 
however, that the expression we have suggested is far the 
simplest that can be adopted, as it combines at once the 
velocity of piston and its diameter. Of course it may be 
urged that the terms are still indefinite, because the power 
will depend on the boiler pressure and the grade of expan- 
sion adopted. As it happens, however, that pressures and 
grades of expansion do not vary within very wide limits, it 
would be easy to adopt a standard which would suffice for 
all commercial purposes. For example, a very common type 
of engine, such as is used in our cotton factories and mills, 
works with a boiler pressure of 60 1b. above the atmo- 
sphere, the cut-off taking place at one-fifth of the stroke. 
This represents a very good class of engine, and no difli- 
culty would be experienced in assuming the presence of 
these conditions, and then expressing the power of the 
engine, as we have said, in terms of the cubic feet swept 
through by the piston per minute. Thus, if the piston of 
one engine sweeps through twice as much capacity as 
another in a minute, it is of double the power; and no 
account whatever need be taken of the length of stroke, 
diameter, or number of revolutions, We commend the 
idea to the attention of our readers. 

Although, however, there is some prospect of a change 
for the better in estimating the power of engines for trade 
purposes, we regret that in the matter of boiler power the 
prospect is not so satisfactory. If questions connected with 
the nominal horse-power of engines are unsettled and 
vague, those referring to the power of boilers are simply 
in a state of chaos. At the present moment there is 
absolutely no received rule for estimating the power 
of a boiler; that is to say, no rule generally recognised 
by the trade. As regards Cornish boilers, for example, 
some makers give one foot in length for each no- 
minal horse-power, regardless of any other conditions; 
and thus whether a boiler is 5ft. in diameter er 7ft. if it is 
30ft. long it is a 30-horse power boiler, and soon. Double- 
flued Lancashire boilers are rated a little higher, 9in. 
length of boiler representing a horse-power. Nothing can 
be more vague, perhaps, than this. If we turn to marine 
boilers, we find some makers estimating their power 
entirely by the grate surface; but while one maker divides 
his grate area by ‘8 and calls the result the horse-power, 
another uses ‘75, and another uses ‘5. Thus, a boiler with 
100 square feet of grate surface may be called 125, 133, or 
200-horse power. Others, again, neglect grate altogether 
and go by heating surface; and anything between 12ft. and 
25ft. is said by different makers to represent a horse-power. 
As for portable engines, the power of the boiler is always 
expressed in terms of the diameter of the cylinder! Nothing 
would be more difficult than to settle a dispute between 
the seller and buyer of a boiler concerning its horse-power, 
if reliance were placed solely on the practice of the trade. 
To all intents and purposes there is no trade practice in 
the matter of more than the most local and limited appli- 
cation. It is hardly necessary to say that this position of 
affairs is and has been unsatisfactory; but if it was bad 
before, it is rendered much worse by the introduction of 
new boilers of the sectional type, to which not even the 
semblance of a trade rule can be made to apply. 

The evil has been so much felt in the United States that 
as far back as 1870 the Franklin Institute, a well-known 
scientific body holding their meetings in Philadelphia, and 
taking a position somewhat between the Royal Society and 
the Institution of Civil Engineers in this country, ap- 
pointed a committee to investigate the whole matter, and 
endeavour to arrive at some definite conclusion as to what 
should be deemed to represent a boiler horse-power. The 
committee sent in one report on June 21st, 1871, a second 
report on June 18th, 1872, and two additional reports on 
November 19th, 1873. These several reports have brought 
the labours of the committee to a conclusion, and the com- 
mittee has been dissolved. After a most elaborate inves- 
tigation, and an enormous correspondence with engi- 
neers all over the world, the result arrived at by the com- 
mittee is that Watt’s old rule, with limitations, better than 
any other defines the horse-power of a boiler. This rule, 
runs, as many of our readers, though probably not all, are 
aware, thus : one square foot of grate surface, one square 
yard of heating surface, and half a square yard of water 
surface, represent a horse-power; and these dimensions will 
suffice to evaporate one cubic foot of water per hour. The 
committee saw in a moment that under the existing 
conditions of boiler engineering it would be impossible to 
apply this rule in its integrity, because, for example, in 
most modern boilers much more nine square feet of 
surface are allowed to each foot of grate; so it has been 
finally settled by the committee that the evaporation of a 





| cubic foot of water per hour represents a horse-power, and 


drifting towards it; and many engines are now sold by the: 





that, while on the one hand a purchaser of a 20-horse 
power boiler has a right to receive a boiler which will 
evaporate twenty cubic feet of water per hour, so, on the 
other hand, a maker has fulfilled his obligations if that 
which he sells as a 20-horse power boiler will evaporate 
twenty cubic feet of water per hour. The committee add 
that after all it is utterly impossible to lay down any satis- 
factory, or even approximately satisfactory, standard for 
estimating the power of a boiler, and they go on to say that 
“Tn view of variations of capacity of the same boiler under 
varied conditions, the discontinuance of the term horse- 
power, as descriptive of the size and capacity of the boiler, 
would appear to be proper; and it is suggested, as prefer- 
able, that purchasers and makers should, instead, describe 
fully and in accurate terms the evaporative capacity of 
boilers proposed, and the conditions under which they are 
to be worked and tested, or to specify the indicated horse- 
power to be developed in an engine under fully and exactly 
stipulated conditions of speed, pressure, economy and grade 
of expansion.” We cannot help regarding this as being in one 
sense a very lame and impotent conclusion; perhaps unavoid- 
able, certainly unsatisfactory. It is,of course, highly desirable 
that in purchasing boilers strict stipulations should be laid 
down as to the quantity of steam which they must supply in 
pounds per minute. But such a stipulation does not at all 
meet the real difficulty of the case. To the great majority 
of boiler buyers, weights of steam and water pressures, 
temperatures, and all such questions are so much Sanscrit, 
They buy a boiler where they best can—an immense trade, 
for example, is done in'second-hand boilers—and the only 
means they have of explaining what they want is to state 
the horse-power of the boiler they require. A great many 
boiler makers and boiler sellers, brokers, auctioneers, and 
others, know nothing about the steam generating powers 
of the boiler they sell; and in such cases the recom- 
mendations of the Franklin Institute committee would be 
absolutely a dead letter. Something equivalent to the 
phrase “nominal horse-power” is essentially necessary in 
the boiler trade; and if some definite idea were attached to 
the words, and accepted generally throughout Great Bri- 
tain, all that is really required would be done. It has been 
proved that it is quite out of the question to attempt to 
lay down any rule applicable to all classes and varieties of 
boilers; but it is not difficult to divide boilers into groups, 
and practice is so far identical as regards each group, that 
it is quite possible to establish a satisfactory standard of 
power for each, 

We suggest, then, the adoption of something like the 
following scheme asa solution of the difficulty :—Let all 
boilers be divided into four classes or groups. The first 
will include Cornish, double-flued, and plain cylindrical 
generators; the second will include the “box” type of marine 
boiler; the third will be the cylindrical high-pressure marine 
boiler; and the fourth will be the portable boiler. ‘Loco- 
motives we exclude altogether, as these engines are never 
bought and sold by the horse-power. In the first group 
let ten square feet of heating surface be held to represent 
1-horse power. This is very nearly Watt’s rule, but it 
supplies a more convenient coeflicient than Watt’s, as it is 
only necessary to ascertain the whole heating surface, no 
matter how obtained—by Galloway tubes, for example— 
and to cut off the last figure; the remainder shows the 
commercial horse-power. As regards the second group 
low-pressure marine boilers, let twenty square feet of 
heating surface be taken to represent 1-horse power; this is 
closely in accordance with trade practice at present. There 
is more difficulty in settling the power of high-pressure 
marine boilers. These are almost invariably deficient in 
grate surface, and the tube surface is much larger in them 
as a rule, as compared with the grate area, than it is in 
“box” boilers. The grate area is, however, after all, too 
important ;a factor to leave out altogether, and there- 
fore it will be proper to bear in mind that each foot of 
surface is not so efficient in the high-pressure as in the low- 
pressure boiler, although these high-pressure boilers are 
the more economical of the two. All things considered, we 
believe it will be fair to take thirty square feet of high- 
pressure cylindrical marine boiler as representing a com- 
mercial horse-power. As tothe last group, portable engine 
boilers, this may be made to include as well a large number 
of stationary boilers which are of the nestle engine 
type, with large tubes. To this group we should assign 
fifteen square feet of surface as representing a horse-power. 

We do not suppose that the standards we have thus laid 
down will meet the wishes of every engineer, and we 
wish it to be understood that we do not put them 
forward as being more than approximately the best 
that can be adopted. We believe, indeed, that the 
entire subject ought to be discussed fully by engineers and 
boiler makers in our correspondence columns, and thus 
an expression of opinion might be elicited which would 
go far to settle the question. Of the importance of the 
points at issue there can be no dispute; and we feel assured 
that it requires but a little exertion and discussion on the 
part of boiler makers to place the purchase and sale of 
steam generators on a satisfactory footing. It is not pro- 
bable that any decision which may be arrived at will give 
universal satisfaction. But we rest convinced that if a 
few eminent firms would agree among themselves as to 
what the words “nominal boiler horse-power” means, 
others would follow suit, and, perforce, accept a decision 
which would quickly be regarded as legally binding, because 
representing trade practice of the highest class. 


THE INSTITUTION OF CIVIL ENGINEERS, 


For a company, a society, or any corporate body to find 
at the termination of their financial year that their net 
balance, or, in other words, their surplus funds, are so large 
as to cause some embarrassment in the disposal of them, is a 
circumstance as gratifying as exceptional. We can call to 
mind one instance which has come under our notice, It 
was that of a railway in the north-west of England upon 
which the traflic returns were so large that, in order to get 
rid of the surplus remaining after paying a maximum 
dividend, the directors took up all the iron and relaid 
the entire permanent way with steel rails. Another 
instance of this satisfactory state of finauces is brought 
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before us in the last annual report of the financial, profes- 
sional, and social status of the Institution of Civil Engi- 
neers. The surplus, it is true, represents comparatively but a 
small sum, but that has nothing to do with the question. 
The excess of receipts over expenditure is the great point, 
and the principle is the same whether applied to a sixpence 
or a million. Moreover, it is fair to state that the large 
balance in hand is not the result of any false economy or 
cheeseparing in any department of the society’s operations, 
which have always been conducted in a spirit of enlighten- 
ment and liberality. 

It appears from the report that in round numbers the 
receipts per annum amount to £9000, while the correspond- 
ing annual expenditure reaches to the sum of only £6000, 
thus leaving £3000 per annum to be disposed of in some 
way or another. One half of this sum may be considered 
to arise principally from the entrance fees and life composi- 
tions, which, in accordance with the bye-laws, are invested 
on capital account. The other moiety may fairly be re- 
garded in the light of income, and there is no just reason 
why it should be allowed to accumulate provided proper 
objects and purposes can be found upon which to expend 
it. The Council have already selected a method of utilising 
some £300 or £400 of the balance. This sum is to be 
applied to the improvement and extension of the library 
and the staff in connection therewith. A better purpose 
could not be found. The present arrangements respecting 
thecataloguing of the books and their disposition in the apart- 
ment itself are not so satisfactory as they might be. When- 
ever a Visitor is able, as in the library at 25, Great George- 
street, to search for and take down a book himself from the 
shelves, the best way of assisting him is to have the book 
numbered in the catalogue and a corresponding number 
put on the back of the volume itself. We have a word to 
say about the legitimate use of a library, and with refer- 
ence thereto we cannot endorse the statement in the report, 
that “It is to be regretted that this valuable and unique 
collection is, like other technical libraries, almost exclusively 
used for reference, and not for the purpose of study.” On 
the contrary, our opinion is that a library is intended quite 
as much, and more, for the purposes of reference than for 
that of study. A library, like all other good things, can 
be and is abused. We do not consider that a library is the 
proper place in which to study an ordinary text-book; and 
great inconvenience has arisen, as we know, from the 
practice. Take, for example, the case of a student who 
wishes to study, that is to “get up,” suppose, “ Rankine’s 
Applied Mechanics;” if he be industrious and_persis- 
tent, and makes the most of his time, he will study 
during the whole time the library is open. The studying 
or “getting up” of the book in question means a clear 
monopoly of the volume for a month at least. This evil 
was carried to so great an extent at one time at the mag- 
nificent library of the British Museum, that with a view to 
mitigate the nuisance, the age at which candidates were 
admitted was raised from eighteen to twenty-one. A 
young man who wishes to “get up” any ordinary text- 
book should buy it and not go to a library to read it. 

The number of members in any associated community is 
always some test of its usefulness and importance, so long 
as the list includes only those who are bond fide members. 
Nothing is easier than to fabricate a list which, while it 
swells the apparent number on the roll, is completely delu- 
sive respecting the real status of a society. The nume- 
rical strength is frequently a very different thing from the 
financial strength. There are some other societies of a 
kindred character to that we are discussing to which we 
wish prosperity,and we should be truly glad to find that their 
finances were in the same sound condition as those of the 
Institution. With a roll of 2000 members, and a current 
subscription of £6000, the standing arrears do not reach 
to more than the insignificant amount of about 24 per cent. 
This fact alone speaks volumes, not merely for the present but 
for the permanent prosperity and future welfare of the so- 
ciety. The present annual rate of increase in the total num- 
ber of members of all denominations is 6 per cent. Allow- 
ing for a small addition to this, it may be reasonably ex- 
pected that in about ten years this number will be doubled. 


* The increase in the class of members known as students 
has been at the rate of 8} per cent. per annum; but this 


must be considered as rather exceptional, and may not 
perhaps be maintained. The report states that ten supple- 
mentary meetings were held during the past session in 
order to afford the students opportunities for reading and 
discussing papers among themselves. Unfortunately the 
attendance was less than in the five preceding years, and a 
fear is expressed that if the attendance should continue to 
diminish in the same ratio the meetings will have to be 
abandoned. This will virtually be the test whether 
this particular class of members is of any real utility. It 
must be admitted that it is rather hard work for a student 
to attend the ordinary meetings and his own besides. 
Many probably have to make a choice, and it is no wonder 
that they should prefer the former. 

There is one change proposed by the Council to be car- 
ried out which deserves serious consideration. In the first 
place, it is‘ resolved to encourage more than has been 
hitherto done, the reading of papers treating of bond fide 
works of magnitude about to constructed, such as, for 
example, the bridge intended to be built over the Firth of 
Forth. In sanctioning the reception of papers which, 
however meritorious they may be in opinions and compo- 
sition, nevertheless deal with untried and, consequently to 
some extent, speculative projects, great caution must be exer- 
cised on the part of the reading committee. The difficulty 
consists in drawing the line between giving justifiable pub- 
licity to a genuine engineering ‘enterprise and rendering 
the Institution an advertising medium; and there can 
be no question that occasionally valuable and thoroughly 
legitimate papers are rejected for fear of the society to 
which they are offered being made the vehicle for unright- 
eous puffing. It is fair to the Institution to state that the 
discrimination exercised by the reading committee has 
in this respect been attended with the best results. 
We now come to the second portion of the change 
proposed to be effected with regard to the Transac- 
tions of the Institution, and it must be borne in mind that 





in introducing any alteration in the society’s publications 
we touch at once a very tender point. They are to the 
majority of members all the return they obtain for their 
subscriptions; and it is no figure of _ pe to assert that 
without them the Institution would fall to pieces in a very 
short time. The Council have determined to intro- 
duce a system which has been found to act beneficially 
in other societies, both at home and abroad, although it 
will involve a great change in the established usages of the 
Institution. This is the organisation of a scheme by which 
the publications of the Institution shall contain a summary 
of information, gathered from the Transactions of foreign 
engineering societies and from foreign scientific periodicals, 
on all branches of professional knowledge, so as to afford, 
in fact, a perfect record, however brief, from year to year, 
of the progress of engineering science. We are not pre- 
pared, at the present moment, to approve or condemn this 
innovation, time alone can demonstrate its advantages 
or defects. One thing must be kept in view, and it 
is that this portion of the society’s publications should 
separate and distinct from the other, insomuch as it comes 
under the category of neither the “Minutes of the Pro- 
ceedings” nor the “Transactions” of the Institution. We 
are rather inclined to consider that the contents of the pub- 
lications of a society of the character under discussion 
should be restricted solely to communications either read 
or taken as read at the ordinary meetings. It seems almost 
as much out of place to introduce into the “Transactions'” 

apers read at the meetings of other societies as it would 
* to insert a copy of their annual reports and a statement 
of their numerical and financial condition. 

As there is so large an annual balance at the disposal of 
the Council, we would suggest a method of utilising a small, 
a very small portion of it; but it would do comparatively 
more good service than larger sums expended in a different 
manner. It is, to give some assistance in the preparation 
of the drawings and diagrams indispensable to the reading 
of all communications of a descriptive character. It is too 
well known to need comment, that the time and expense 
required to prepare diagrams and drawings for the walls 
of the reading-room, act as a fatal bar to the production 
of many a valuable a. Moreover, this is not all. From 
the inability to give the time, or unwillingness to under- 
take the expense of preparing drawings of the proper size 
and style, the authors of papers frequently exhibit their 
working drawings. Now to place working drawings, which 
seldom much exceed the dimensions of a sheet of double 
elephant, upon the walls of the theatre of the Institution, 
with a view of illustrating a subject to the audience, is 
an absurdity. If this practice be continued, a partial re- 
medy might be found by the audience supplying themselves 
with opera-glasses. The concentration of so many “ double 
barrels” upon the President and Council might be very 
trying to their nerves were they merely civilians, but lieu- 
tenant-colonels can be relied upon to stand fire, 

In concluding our remarks, we heartily congratulate the 
governing body of the Institution aud the members upon 
their present condition, On previous occasions we have 
alluded to the unsatisfactory and undefined social status of 
the profession at large; and we must still express our 
astonishment that the Institution makes no effort to place 
it on a firmer and more recognised basis, It is not too 
much to assert that the President under whose auspices a 
properly educated and properly qualified civil or mechanical 
engineer would be placed on a legal and social equality 
with a clergyman of the Church of England, a member of 
the bar, a doctor of medicine, or an attorney-at-law, would 
earn the gratitude of the whole profession. 


SINGLE MARINE ENGINES. 

ENGINEERS are so much in the habit of estimating the 
performance of steam machinery in terms of indicated 
horse-power, that they are apt to overlook the fact that for 
the great body of steam users questions of indicated horse- 
power possess little or no interest. This statement is of 
wide application; and it is especially true of steamship 
owners. These gentlemen care very little indeed about the 
power exerted by the engines which they order for their 
vessels, but they are prompt to appreciate the fact that 
the engines which drive a given steamship at a stated 
a with the smallest consumption of coal are—other 
things being equal—the most suited to their requirements. 
They also value very highly indeed, machinery which occu- 
pies small space in a ship, and costs little for repairs or 
maintenance. In the Navy the case is different, and engi- 
neers who take Admiralty contracts do not concern them 
selves much about the speed of the ship or the space occu- 
pied by machinery. The latter point is settled for them by 
the Naval Constructor, and as to the former, their duties are 
fulfilled if they give the indicated horse-power which they 
have guaranteed. In our opinion the system adopted in 
the mercantile marine is the Setter of the two, and is more 
calculated to stimulate engineers to produce really efficient 
machinery. It is to this system that we are indebted for 
many important improvements in the construction of 
marine engines ; and although it may appear at first sight 
that it is a retrograde step to use a single engine instead of 
one with two cylinders and cranks at right angles, we 
venture to think that an examination of all the arguments 
that can be adduced in favour of single engines will induce 
our readers to agree with us that this arrangement con- 
stitutes one of the improvements in question. 

The objections — against the use of single marine 
engines lie in a nutshell. It is said that they are difficult 
to handle going in and out of harbour, because they are 
liable to stick on the centres; and it is urged that they put 
an unequal strain on the screw shaft, and driving the pro- 
— at an unequal velocity in different parts of its revo- 

ution, that they waste power. Even if we admitted that 
single engines could not be handled with promptitude— 
which we do not—the objection would have very little 
weight in the case of steamers making long voyages; and 
the fact that there is really nothing in the objection is 
proved by the extensive and successful adoption of single- 
cylinder engines in the United States. The great Pacific 
mail paddle steamers have single engines of enormous 
dimensions, and they give perfect satisfaction, while some 





of the American river boats, with a sufficiently intricate 
navigation, have single cylinders as much as 15ft. stroke 
and 6ft. or 7ft. in diameter. Engines with double cylin- 
ders have never been proved to possess any advan over 
these sufficiently great to justify the rejection of the first 
type in favour of the second; and if the use of single 
engines running slowly is justifiable on so great a scale, a 
strong presumptive case in favour of single screw engines 
much smaller, because running much faster, is at once 
established. However we may theorise about this matter, 
the important fact remains that single cylinder screw 
engines are growing in favour with shipowners, who, as we 
have said, care little or nothing for questions of mechanical 
fitness, and adopt that form of engine—be it right or wrong 
to speculative minds—which drives their ships at the re- 
quired speed furthest with the least coal and the least 
waste of valuable space. We have already expressed our 
approval of the single engine type as fulfilling this condi- 
tion, and we have this week given a good deal of our space in 
order to illustrate an engine which represents the best and 
most recent practice in this class of machinery. We ima- 
gine that not many of our readers are familiar with marine 
engines of this kind, and we shall therefore consider its 
characteristics somewhat in detail. 

It will be seen that the engine is compound, the high- 
pressure cylinder being bolted between the legs of the 
main framing. On the top of this framing is fixed the low- 
pressure cylinder, a space somewhat greater than the stroke 
of the pistons intervening between the stuffing-box glands. 
The small piston has one rod, the large piston has two rods. 
These three rods are fixed in a single crosshead common 
to them all, and from each end of the crosshead descends 
a connecting rod, the big end of which laysholdof thepin of a 
slotted crank. There are thus two cranks, but they obvi- 
ously act as one. The condenser is placed between the legs 
of the framing on the port side of the ship, the air and cir- 
culating pumps being worked by side levers in the usual 
way. The valves are worked by a single pair of eccentrics 
and a link motion. The valve of the low-pressure cylinder 
is right over the link, and the connection is direct. The 
valve chest of the high-pressure cylinder is put between the 
flanges of the frame at the port side, and the valve is worked 
by alever. Ascrew, actuated by a hand-wheel—shown just 
below the curve of the exhaust pipe—serves to shorten the 
throw of this slide valve, and so tocue off the steam earlier or 
later in the high-pressure cylinder, while the link remains 
in full gear for the low-pressure cylinder. The full admis- 
sion to the high-pressure cylinder is a little over three- 
quarter stroke, and the whole maximum ratio of expansion 
is about ten or twelve times—but a much later cut-off 
than this is, we believe, ordinarily used. The screw weighs 
about five tons; but it is obvious that it alone would not 
suffice to equalise the velocity of the engines, even though 
it would take them over the centre. A fly-wheel is, there- 
fore, provided. The fly-wheel is a disc with a heavy rim; 
it is fitted with leaden weights by which the engine is 
balanced all but about 10 cwt., and the weight of the fly 
with its balance weights is about 11 tons. It occupies little 
or no room, so that it would be easy to spend some time in 
the engine room without recognising its existence. Steam 
is supplied by two cylindrical boilers, twelve feet in dia- 
meter, and each fitted with three circular furnaces. There 
are seventy-five square feet of grate and 2800 of heating 
surface, or 37°3 square feet of surface per foot of grate—an 
enormous proportion. The working pressure in the boilers 
is 80 lb., and we need scarcely state that the plates are of 
immense thickness, and the most elaborate care has been 
bestowed upon the boilers to make them perfectly sound and 
reliable. Flanging, for example, has been adopted through- 
out to avoid the use of angleiron; and this is initself sufficient 
testimony to the quality of the plates. The screw is four- 
bladed and 14ft. 6in. in diameter and 20 ft. pitch, its surface is 
60ft. The principal dimensions of the engine will be found in 
our two-page cut, and we shall not reproduce them here. 
We have now placed our readers in possession of the more 
important features of the engine, and we may now proceed 
to consider its qualifications, which serve powerfully to 
illustrate the advantages to be derived from the adoption 
of single engines. na 

In the first place, although the engine indicates some 
570-horse power, the space occupied by machinery, boilers, 
and stokehole in the length of theship,isonly about 30ft. long. 
If a double-cylinder engine had been used the engine-room 
must—leaving everything else untouched—have been at 
least 5ft. longer; and as this length would have represented 
the whole breadth of the ship as well, and a depth equal 
to that from the top of the cylinder to the keelson, it will be 
seen that we should really lose for all practical purposes a 
transverse slice of the ship 5ft. long. The value of this 
slice in such a ship as the Teniers will be readily estimated 
by steamship owners. As a matter of fact, and not of 
speculation, the machinery first put into the Teniers tive 
years ago by an eminent North Country firm occupied 300 
tons of available space in the ship more than the present 
machinery. We are not now speaking of weight—we use 
the word “ton” in a well-known sense. The original ma- 
chinery consisted of a double-cylinder, right-angled crank, 
compound engine. The saving effected in space alone by 
the new machinery would justify its adoption. As regards 
the consumption of fuel with the original machinery we 
have no accurate data before us. Engines of a type and 
dimensions nearly identical with those of the Teniers engine 
consume about half a ton of coal per hour, driving the ship, 
laden, at nine knots. The consumption on board the 
Teniers, on a recent trial trip at which we were present, 
was as nearly as possible at the same rate—12 tons in the 
twenty-four hours. The ship was not fully loaded, and 
she did about eleven knots by the log, the engines indi- 
cating 570-horse power, steam being admitted for nearly 
three-fourths of the stroke of the small piston—boiler pres- 
sure, 761b.; revolutious, 57 per minute. This corresponds 
toa consumption of 2 Ib. of fair—but not the best coal—per 
horse per hour, and is a capital result to obtain with ma- 
chinery perfectly new. After a little experience, the best 
grade of expansion will be ascertained, and then no doubt 
the consumption will be materially reduced. While dealing 
with this trial trip, which took place off the Mersey—the 
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ship being on her way to London—in the middle of Decem- 
ber last, we may state that the engine was stopped, reversed, 
and handled with greatest ease by Mr. Crawshaw, chief 
engineer to Messrs. Lamport and Holt to whom the 
Teniers belongs. The link is worked by a steam and 
hydraulic cylinder in a way which needs no description, 
the gear being placed at the after end on the starboard 
side on the middle platform. There was no sticking on the 
centre or trouble of any kind experienced, and the engine 
was handled with as much ease as though it had two 
cylinders. 

We are aware that some persons will take objection 
to the fly-wheel, but in our opinion a fly-wheel possesses 
numerous advantages which quite outweigh any objections 
which can be urged against it. In the first place it tends 
powerfully to prevent racing. Before an engine can rush 
off with a ten-ton wheel at a dangerous velocity some few 
seconds must elapse, and in this time the stern of the ship 
will fall again and immerse the screw. In the second 
place, it operates powerfully to avert the fracture of either 
the screw shaft or the oa shaft. If the engines tend to 
race off, their energy is expended, not on the screw shaft 
and screw, but on the fated in the first instance. If the 
engine is racing, when the screw is suddenly immersed again 
the jerk and strain fall not upon the crank shaft, but upon 
the fly-wheel, which acts the part of a distributor and 
absorber of excessive and abnormal strains. We believe that 
this function of a fly-wheel at sea is too much overlooked. 
If its importance were more fully recognised we should 
hear of fewer broken shafts. 

We venture to think that we have said enough to make 
out a good case for single screw engines. But before leavin 
the subject we may point out that history repeats itself, 
the general arrangement of this engine being in many 
respects identical with one patented by Arthur Woolf as 
far back as 1804, 





MACHINERY AS APPLIED TO THE MANU- 
FACTURE OF WATCHES. 

Tuart our American cousins have gone far ahead of us in 
the application of labour-saving machinery is a truism 
which has become almost stale by repetition, and is capable 
of proof by reference to their very complete “ Patent-office 
Reports,” or to the pages of their scientific and technical 
journals. Scarcely can we find a department of trade in 
which some automatic machine does not supply the place of 
dear skilled labour. But in no branch of manufacture has 
automatic machinery proved such a thorough success as in 
the production of watches. In the manufacture of small 
arms the application of machinery to the making of inter- 
changeable locks and stocks revolutionised the trade, and to 
this manufacture are the Americans indebted for a system 
which has supplied them with a home-made watch ; for a 
system which is ultimately to become the leading one 
alike in England, France, and Switzerland. It is useless 
for English watch manufacturers to say, “the thing 
cannot be done, the machine-made watch cannot beat 
the hand-made English lever in the home market.” 
To their own cost the record of the past proves the 
fallacy of such argument. Twenty years ago America was 
supplied with her better class of lever watches almost 
wholly by Coventry and Liverpool, the demand for a com- 
mon article being met by a large importation of movements 
of Swiss and French make. To-day these latter countries 
supply still the enormous demand of the States for cheap 
work, but more than 90 per cent. of the good lever watches 
are now of American make. The machine-made watch has 
supplanted not only the product of the skilled French 
operative, but that of his more highly skilled English 
brother. 

The reasons which have led to this result are diverse. 
National pride may have had something to do with this, 
but the protective tariff, so often put forward by the watch 
trade as the leading reason, has had positively nothing to 
do with the defeat of the hand-workers, who gave up the 
contest ingloriously. The truth is that the American 
watch companies have never yet known anything of trade 
competition, have never yet been able to keep pace with the 
demand for their products, and the main portion of their 
success must be attributed to their machinery—to the fact 
which is becoming more and more evident daily, that 
machines planned by brains at once scientific and practical 
must beat the simply practical rule-of-thumb workman, 
and that arms and muscles of iron will outwork and out- 
last mere flesh and bone. At the present moment the 
watchmakers of England are unable to supply the home de- 
mand for their products, and it may therefore be apropos 
to draw attention for a few minutes to the machine-system 


.as applied in the United States. As is generally known, 


the English system divides the manufacture into a vast 
number of branches, in each of which the work is per- 
formed by hand, or by the use of very simple lathes, driven 
by manual or foot power. In only tees instances in Eng- 
land are we aware of the employment of steam power in the 
production of watches, and in one instance only is duplica- 
ting machinery used, and then only in the production of 
the plates or the rough movements. The American system 
subdivides the manufacture into a much larger number of 
details, and apportions a machine to the perfection of almost 
each operation, leaving not more than 10 per cent. of work 
to the skilled workmen. 
It will be, perhaps, best for us to indicate, in a few of the 
departments, the advantages and saving efiected by the 
machinery employed. First, in the manufacture of the 
movement. In the preparation of the plate a principle is 
laid down in the first punching performed on the circular 
sheet of brass. We want our movements interchangeable. 
To do this we must make our holes of all kinds in exactly 
the same position in each watch; we must always, in’ 
determining a position in the watch, have some relative 
yosition from which to resolve it. The three dial feet 
oles immediately suggested themselves as affording a 
means to the desired end, and the punch was therefore 
brought into requisition to place these holes at certain 
fixed angular distances from each other in all plates of any 


series. Here, then, we find machinery supplying the means 
of at once determining the position of 2 | pivot hole in 
the watch, it being n only to pre a chuck, on 
the face of which are three studs so p that when the 
plate is laid on its face with the studs in the dial feet holes, 
the drill finding the centre of revolution shall correctly 
make the hole required. And it is very easy at once to see 
how this apy may be applied to the determination of 
every hole in the watch. No templet plates and drill 
guides are here needed, with their uncertainty and subse- 
quent filing and fitting ; no running of each depth, with 
marking and cross-marking, dotting and hand-drilling, 
topping or stretching to make or correct depths. But the 
position once laid down is certain in each plate until the 
chuck is worn out, 

The American spring-chuck lathe is too well known to 
need description, and yet it forms a ready means of secur- 
ing a reproduction of any required height or thickness of 
turning. In the ordinary form the merely casual observer 
will see that if the rear bolt which draws the chuck down 
to the bevel be tightened a little more or less, the piece 
held will be thrown a little further from or nearer to any 
fixed tool or cutter, and therefore no advantage could be 
gained over the old cut-and-try system. This is overcome, 
however, by making the chuck face a fixed position, and 
by closing it on the piece to be held by advancing the 
spindle bevel from the rear. It will be seen at once what 


is gained. The piece to be shaped and the operating tool are. 


always in relative positions that can be relied on, but little 
judgment is required of the workman, who has only to 
keep the tool in order, to insert the work in the lathe, and, 
in some instances, to feed up the cutter to its work. But 
in the manufacture of the wheels and pinions still less is 
left to the judgment of the operative, for the larger por- 
tion of the cutting and shaping machinery is automatic, 
In England the custom is to revolve the work to be 
turned on dead centres in a hand lathe with drill bow and 
screw ferrule, and with a graver to cut away metal upon 
each down stroke of the bow, freeing the point of the 
tool during each upstroke. Such work can only be done 
surely after long experience, and with the exercise of great 
care to secure perfect truth, In America we see all turn- 
ing of staffs, arbors, and pivots done by a sliding or engine 
lathe. Not such an one, of course, as is to be found in 
our engine works, or gun shops even; but a tool made to 
take a cut varying in length from one twentieth to one 
half of an inch, and calculated to reduce diameters down 
to one two hundred and fiftieth of an inch. Such a 
machine, with an industrious girl to feed it, will make two 
thousand cuts per day. 

The tools for the production of the teeth exhibit a mar- 
vellous advance upon those in use either in England or 
Switzerland. As is well known to all practical machinists, 
the controversy is an old and long one with respect to the 
form to be given to the teeth in geared work. English 
and Swiss horologists incline to the use of the involute 
curve, or to a compromise, while the Americans adopt 
wholly that of the epicycloid. But although the wheel 
cutter of the older countries may defend warmly the use 
of either curve, the nearest he can come ‘to producing it in 
his work is to lay it off very large, and transferring it toa 
templet to serve as a guide to his eye, with graver and file, 
then to form his cutters so that they shall produce a curve 
that looks something like the one projected mathematically. 
Not so the American. He makesa machine in which he 
obtains the proper curve at once on his cutter laps, using 
the generating circles themselves as the initial point in the 
process. So he does away at once with the elgment of 
doubt, and instead of saying, “I think the teeth or leaves 
are such a curve,” he can say, “The curves beyond the 
pitch iines are epicycloidal, obtained from their own 
generators.” So also by his arrangement of machinery he 
can be sure that the division of teeth and spaces is the best 
which experience has taught, and that the radial undercut 
is nicely proportioned. But the machines in which the 
wheels and pinions are cut evince also a great advance 
over the modes in use among our old school workmen. 

The old English or Swiss cutting engine with its uni- 
versal index plate was an ingenious contrivance, and served 
its purpose, and may be useful for many years to come in 
the country jobbing shop, but it cannot hold its own in 
the Lancashire movement shops much longer. The power 
of indefinite and rapid reproduction is one which will be 
required, and which the tools spoken of are incapable of. 
The American wheel cutter is a tool which combines ease 
of handling with certainty of reproduction. By its use a 
girl can cut more wheels in one day than a skilled English 
workman can cut in three days, and can cut them better. 

The machine spoken of is only an adaptation of the 
milling tool. It is very simple in its construction, care of 
course being taken to obtain close adjustments. It con- 
sists of a revolving spindle attached toa traversing bed, 
which can be worked by a rack and pinion attachment in 
connection with a lever arm. The blank wheels are placed 
on a “quill” at right angles to the revolving spindle, and at 
the base of the quill is secured a spaced disc or index plate 
having the same number of spaces as there are to be teeth 
to the wheel. The revolving spindle is pierced in a right 
line with the centre of the quill, to receive a cutter shaped 
to fit the space between two wheel teeth. The tooth cut- 
ting is effected by securing a stack of wheel blanks to the 
quill, revolving the cutter spindle very rapidly and travers- 
ing it so as to cut a‘groove through the entire stack. 
Raised again the stack is advanced one notch by means of 
the index at the base of the quill; another ve is made, 
and the operation is repeated until the whole circumfer- 
ence is fitted, when we find that we have made twenty-five 

rfect wheels in little more time than the Swiss could 
nave made one. The fine adjustments of the machine 
render it capable of cutting teeth for a coarse train time- 
piece, or for the delicate high numbered train of a four or 
six sized lady’s watch. The English still use drawn wire 
for their pinions. One Lancashire gentleman has, we be- 
lieve, lately attempted to cut them from the solid wire, 
but has met with such a storm of opposition from his 





workmen that he has desisted. The American pinion cut- 
ter is only an adaptation of the wheel cutter, using three 
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small circular-shaped saws instead of one cutter, and 
operating one pinion at a time. 

The tools used for finishing and polishing the pinions are 
simply an adaptation by machinery of the motions of the 
hand-worker,and by cam, eccentric, or connecting-rod, we get 
allthe beautiful — whichcan only be sedened bya perfect 
crossing of the lines of abrasion. Here also the grinding 
machine is used to reduce to absolute truth the hardened 
and tempered staffs of balance, pallets, and escape pinion. 

In the manufacture of the escapement again there is to 
be found nothing of the uncertainty of the English work- 
man; he knows nothing of the scientific reasons for making 
certain angles to his pallet stones, and could not prove to 
you mathematically that they were any certain angles. 
He has simply a set of gauges which have been handed 
down to him by the tradition of the elders, errors and all, 
and he grinds and files everything to these gauges. Not 
so with the machine-made escapement. The escapement 
laid off scientifically, the wheel will be found always the 
same although cut in a very similar machine to the tooth- 
cutter already described, the only difference, indeed, being 
that it has several shaping tools instead of one only. The 
pallet angles must be correct, for the machinist made a tool 
by which only the two inclinations of the planes can be 
obtained. The pallet slots are assured in the same manner, 
for the little milling machine can only traverse in the right 
direction. So with the roller ; turned to an exact size, the 
drill makes the ruby pinhole in a position which is constant 
in all of that size, and the grinding lap cuts the crescent to 
the same depth in each roller. The ruby pins, too, by an 
adaptation of the grinding machine, are produced of an uni- 
form diameter. 

The only other thing noticeable in this branch are the 
gang skives, which are similar in their arrangement to 
ordinary gang-saws, the difference being that they effect by 
diamond powder upon nodules of precious stone what the 
teeth of the saws effect in wood, namely, a severance into 
planks and posts. 

The machinery used in the manufacture of screws is 
simple. The spring chuck lathe is used to hold the steel to 
be operated on. A Swiss slide rest carries the shaping 
cutters, and the thread is cut by an ordinary jam die. 
These dies and the standard taps are cut in a little gem of 
a lathe, which is only a miniature of the screw-cutting 
engine to be found in any ordinary machine-shop, and is 
capable of cutting up to 200 threads to the inch. The old 
slotting file, too, is not found here, the slits in the screw- 
heads being made by a circular saw which traverses a row 
of about 100 at a time, thus effecting perfectly in the large 
number the work which the hand-worker takes a longer 
time to do imperfectly on one. The manufacture of flat 
steelwork calls for much the same kind of machinery as 
we found in the train room, adapted, of course, to the 
peculiar shapes it is to produce, the specialities of the de- 
partment being found in the tools used to grind and finish 
the curved surfaces, 

Compensation balances call for but little special ma- 
chinery, the most noticeable being the index chuck, in which 
are drilled the holes for the adjusting screws, an arrange- 
ment which enables the operative to drill the twenty-two 
holes without removing the work from the lathe, and to 
finish in this manner 100 balances per day. 

By the aid of self-measuring tools the jewelling of the 
watch movement is reduced from the speciality of a skilled 
workman to a job which may be picked up by any ordinary 
employé. It is painful to see the unnecessary [labour ex- 
pended under the English method in cutting and trying 
till the perfect fit is obtained. 

The swing rest does away with all necessity for this, as 
it causes the cutter itself to determine the correct limits of 
its work. A fixed vertical arm is attached to a tail stock- 
bed, having at right angles to the top a nose on which may 
be placed the jewel or other article to be measured. Swung 
on a hinged joint also to the tail stock-bed is a spindle- 
cutter rest, pierced in a line with the lathe centre for the 
reception of the spindle, and carried the same distance 
beyond the lathe centre as that point is above the hinged 
joint. This extension is so made as to slide close over the 
tixed nose spoken of before, and the whole is so arranged 
that when the cutter-rest is swung close to a stop on the 
nose the centre line of the cutter is coincident with that 
of the lathe head. The action of the tool is obvious. Ifa 
jewel be placed on the nose and the rest be brought up 
close to it, that portion of the tool will be subtended a 
radial distance equal to the diameter of the jewel, and 
at the cutter line it will measure the radius of the jewel, 
and so will cut the hole the exact size required. This 
machine is found of infinite service in fitting up the watch, 
as it does away in many cases with the necessity for 
broaching holes to fit, and a traversing index-bed will 
permit, should occasion demand, a hole to be cut of any 
degree of taper. The pump centre lathes differ but little in 
principle from those to be found in the workshops of the 
Old World. But the jewel-opening lathes are very greatly 
superior to the Clerkenwell tools. They consist of a spring- 
chuck head-stock to hold the jewel and a revolving spind 
for the copper opener. The arrangement of this machine 
ensures a perfectly round hole, a result never certainly 
attainable under the hand method, and it also permits the 
employment of unskilled labour in what has hitherto been 
a most delicate operation. It is found expedient in the 
finer grades of work to give to each watch an individuality, 
and to make absolutely correct the distance between the 
jewel faces of the ’scapement work. To effect this an 
attachment is added to the swing-rest which enables the 
operative to make the plates and staffs self-measuring, and 
so to cut the shoulder on the jewel setting just the height 
necessary to give the staff 0006 of an inch end shake. 

In the remaining branches of manufacture—those of dial 
making, gilding, and setting up—the processes are only 
such modifications as would suggest themselves to any 
large manufacturer, and consist chiefly of a minute 
division of operations. But not only do we find an ad- 
vantage in respect of the watchmaking tools proper, we find 
also very great superiority in the appliances for making 





these tools. The use 0 ar yg | contrivances in 
America in all the avenues of trade has given rise to 
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especial machinery for their production, and this is very 
noticeable in the watch factory machine-shop. The screw- 
ing and sliding lathes are made to meet more varied re- 
quirements than are the English articles. Planers, too, are 
capable of adjustments which are not attainable, except in 
very expensive machines, in England; and in small form, 
with a 4in, or Gin. stroke, we have as yet failed to find the 
machine. Another most useful tool, which is an absolute 
necessity to the watch machine shop, is the universal 
milling tool ; and, indeed no machinist can afford to be 
be without it if he has once used it. Yet we can find in 
England no tool which can take its place, or which com- 
bines such a multiplicity of operations. It is adaptable not 
only for all ordinary milling, but it can be used to cut 
straight or spiral reamers, drills, and mills. It can be ar- 
ranged to cut spur or bevelled gears, and it can also be 
used to cut straight or spiral cones. The movement and 
feed of the tool-carriage is automatic, and it is provided with 
adjustments for any desired angle. Such a machine cannot 
but be a favourite with close workmen on fine work. A 
machine wholly unknown outside the watch factory is the 
parallel and cone grinder, a modification of course of the 
grinding tools now replacing the file in so many shops. 
This machine reduces to absolute truth and fit the 
hardened steel spindles and bearings which are the 
speciality of watch-making machines. By it any taper 
given to the spindle may be reproduced in the bearing, 
sleeve, or collar, and the tit is at once removed from the re- 
gion of doubt. Any desired degree of finish, too, may be 
attained, that usually preferred being by the use of 
diamond laps. So it will be seen that while the tools for 
the manufacture of watch-machinery are very fine, there is 
no lack of means for the production of highly-finished and 
perfect work. 

The picture of this American machinery teems with 
lessons to the Englishman. To the machine-manufacturer 
it speaks very loudly. We must all bear witness to the 
marvellous beauty and finish of some of our English lathes, 
with their ingenious compound rests for the turning, «c., 
of shaped surfaces. But nowhere in England can we see 
such lathes as we find mounted on the benches of the 
watch factory ; nowhere on this side of the Atlantic can 
we see tools so well made and closely fitted or provided 
with such multiplicity of adjustments for the close cor- 
rection of errors resulting from wear or otherwise. This 
state of things is due alike to the lathes and men of the 
machine-shop, for the system has most certainly produced a 
set of workmen who are second to none as _ practical 
machinists, and, in all probability, cannot be equalled. 

To the watch manufacturer it speaks very loudly, 
especially so in the present state of the trade, when a 
gentleman who turns out 160 watches per week cannot 
increase his supply, cannot meet half the demand upon him, 
simply because he cannot get workmen, and apprentices 
take so long learning. Machinery, once made, is always 
ready, and is as good for twenty hours a day as ten. To 
the capitalist it speaks very loudly, in the face of an in- 
creasing demand, of which over 60 per cent. is met by the 
importation of an inferior French or Swiss article ; and the 
capitalist must recollect, too, that the machinery is not an 
experiment, but an assured success, which is now paying 
40 per cent. on the investment of capital, and that its use 
at once doubles the productive power of the operatives, for 
Clerkenwell takes over seventy hours to make a watch, 
while Waltham produces one for each thirty hours of 
labour, 

To the intelligent public it speaks, offering reliable work 
at a cheap rate, and, in repairs, placing them beyond 
the reach of irresponsible and ignorant workmen, and 
making the duration of a yalued watch not such a matter 
of uncertainty as at present. So we may ask the question, 
in all sincerity, which has often been made to us, Why 
does uot England adopt the watch-making machinery of 
America ? T, Perkins, 





RoLttepD Screws.—Messrs. Charles Fairbairn and Co., Tyne 
Patent Nutand Bolt Works, Gateshead, are now making screws of 
all sizes by a very curious and successful process, Briefly described, 
the process consists in rolling bars of heated iron between two pecu- 
liarly grooved plates. The result is quite satisfactory; specimens of 
the work now lying before us leave nothing .to be desired. Byplan- 
ing away one side of the screws and treating the surface with acid, it 
becomes evident that the fibre of the metal follows all the threads 
of the screws, which are therefore superior in strength to cut 
screws from which the metal is removed. The process ought to 
be applicable to armour-plate bolts, although hitherto we believe it 
has not been applied to anything larger than fish bolts for rail- 
ways ; of these two boys with one machine can turn out 29 cwt. 
in nine hours, 


MoNCRIEFF’S HyDRO-PNEUMATIC CARRIAGES.--Another trial of 
Major Moncrieff’s 64-pounder hydro-pneumatic gun carriage 
took place on Friday last, January 2nd, The experiment was ne- 
cessary in order to test the working of certain alterations that had 
been made in the fittings, chiefly in di ions of ges, and 
in the substitution of a strong steel spring for the india-rubber 
one formerly used on the “* by-pass” valve. The opportunity was 
seized on to try the action of a mixture of gylcerine and water in 
the proportion of one part of the former to two of the latter in 
the cylinder. This liquid has the advantage of not being liable to 
freeze. It has been long used in certain cases at the Royal 
Observatory at Greenwich, for the medium in which the lever- 
blades or paddles of the governors of the chronograph dip, It 
has, after some experiments, been recommended by the War-office 
chemist for trial on this and other hydraulic machinery. Four 
rounds were fired, a 64-pounder proof cylinder and a charge of 
12lb. of R. L. G. powder being employed in each case, The 
trial was completely successful. No injury appeared to be caused 
to any part of the gear by the firing. The recoil was complete and 
well under control, and no trouble arose from any cause. After 
the fourth round the gun was allowed to rise, and was drawn down 
to the loading position by a rope and windlass in one minute and- 
a-half without trouble; the object being to test the working 
should a reduced charge be used incapable of causing the gun to 
recoil into the loading position, the 8lb. charge being, we believe, 
the minimum one that will bring down the gun. The vertical 
descent from firing to loading position is three feet three inches. 
The entire gun carriage, including hydro-pneumatic gear, is a little 
less than six tons. If the cylinder were made of wrought iron it 
is considered that it might weigh about 5} tons. This weight is 
very great for a siege carriage, but it is to be observed that no 
platform is neces: beyond an iron plate or thick plank under 
the trail and each wheel, the breast of the carriage being attached 
by a strong chain to a holdfast, and no recoil taking place. 








STEAM JACKETS* 
By M. D. StTaprer. 

NEITHER constructors nor savants are agreed respecting the 
value of steam jacketing, and only the other day a meeting of 
English engineers having discussed the subject, arrived at the 
extremely vague conclusion that steam jackets were rather good 
than otherwise, and should be adapted to engines when com- 
mercial conditions permitted. 

In the year 1836, M. Keechlin, in a study of the working power 


of engines, said :—"‘ It is in order to prevent the diminution of 
temperature, and, consequently, a still greater diminution of 
pressure, that steam cylinders, and especially those of moderate 
pressures, are generally jacketed to exclude the contactiof the 
atmosphere. But that method is very imperfect, for usually the 
steam passes from the boiler into the jacket and thence into the 
cylinder, and being thus extended over a very large surface in pro- 
portion to its volume, the jacket really becomes a kind of steam 
refrigerator and must cause great loss.” 

M. Choffel, in a report on the said work of M. Keechlin, said :— 
‘*Tt has been supposed heretofore that steam dilating in a cylinder 
does not become cooled, that its temperature remains constant from 
the instant it begins to act to that at which it ceases to act and 
passes into the condenser or the open air. It has been admitted 
that the steam jacket is sufficient to assure such condition within 
the cylinder, but if we consider the rapidity with which the dilata- 
tion takes place in the case in question, we shall easily see that the 
jacket does not prevent cooling by radiation. and that its heat has 
not the time to make up for the loss which the steam sustains by 
the cut off.” 

In 1863 there appeared in the Revue Industrielle des Mines de 
Cuyper, a study by M. Béde on the theory of steam engines, in 
which it is admitted, without any proof, that steam maintained at 
a constant temperature follows the law of Mariotte, and that the 
cylinder jacket is capable of giving sufficient heat to maintain a 
constant temperature within the cylinder itself, while, according 
to M. Béde, the steam in a cylinder which is not heated only 
yields the amount of power corresponding to the fall of temperature 
of steam saturated atits inlet and escape. 

Zeuner, who of late years has studied in the most complete 
manner the action of steam in engines, says—‘‘ Let us suppose 
that a given weight of steam, dry and saturated, enclosed ina 
cylinder, expands in doing its work without being superheated or 
condensed, the quantity of heat to be supplied will be very con- 
siderable ; and if we suppose that the hot sides of the cylinder can 
supply heat to expanded steam, this heat will not be sufficient to 
prevent the partial condensation of the steam.” 

The experiments of M. Hirn, who showed, by means of a glass 
cylinder, that steam introduced into an unjacketed space became 
turbid, while it remained transparent in a jacketed cylinder, con- 
tributed much to the exaggerated value attributed to steam jackets. 
Experience has not confirmed the expectations raised by steam 
jackets—engineers are generally much embarrassed to form an 
opinion in their favour ; witness the meeting of English engineers 
quoted above, 

It appears to me that, with the formula of Peclet, with the 
experiments made with caloriferes and condensers, and, if neces- 
sary, by direct experiments, we might obtain a pretty exact 
account of the heat transmitted by steam jackets to cylinders. 
On the other hand, with the tables of Regnault on the various 
conditions of saturated steam, I think that it would not be diffi- 
cult to render account of the work done by steam in a state of 
expansion. I have been enabled by a very simple method, without 
complicated formule, to study the various phases of the pheno- 
menon, Peclet, in his first experiments on the conductibility of 
metals, operated on a plate of lead twenty millimetres in thickness, 
heated by steam at one side and cooled by means of water on the 
other, and found that there passed two to three hundred units of 
heat per square metre per hour and per degree of difference 
between the temperature of the steam and the water. He found 
also that there was no sensible alteration when the plate was 
reduced to five millimetres in thickness, or when lead was replaced 
by another metal. 

Dissatisfied with these results, he succeeded, by an energetic 
brushing of the two surfaces of his plate and by a vigorous agita- 
tion of the fluids, in producing a variation in the results according 
to the thickness and the nature of the metal employed, so far as to 
double the transmitted heat ; but he arrived, nevertheless, at the 
conclusion that in practice it was scarcely possible to surpass the 
first resfilts obtained by him. 

We know from other sources that condensers in which the water 
does not circulate rapidly will not condense more than 30 kilos, 
of steam at 100 deg. Cent. per square metre, with an average dif- 
ference of 40 deg. between the water and steam, which gives about 
450 units of heat for each degree of difference, with brass tubes 
of one millimetre in thickness. Believing that a direct experi- 
ment, even if not very accurate, would be more satisfactory, I 
selected one of Elder’s engines in which the water condensed by 
jacketings collects in a cylindrical vessel furnished with a water 
guage. The effective surface of the jacketings is 15 metres, 
namely, that of the small cylinder 2, the large cylinder 9, and the 
reservoir 2, 

For a pressure of 4 atmospheres in the boiler we may take the 
temperature of the jacket as T= 150 deg. The average pressure 
in the small cylinder was 2 atmospheres, the temperature 
t=120 deg. The average pressure in the large cylinder } of an 
atmosphere, temperature ¢'= 90 deg. The average pressure in 
the reservoir 1 atmosphere ¢!' = 100 deg., the heat abandoned by 
the condensed water per hour being (). 

We have Q=a2 (2(T—?#) + 9 (T—A)+2 (T—2") or= 2 
(2 x 30+9 x GO+2 x 50) —- 700. 

Whence « = 8 
700 

The quantity of water collected was 64 kilogrammes per hour 
and it gave off 35,200 units of heat, hence « = 5 units transmitted 
per square metre of jacketing per hour for each degree of dif- 
ference in an engine which has been working for several years. 

The examination of the curves of the indicator placed on new 
engines shows that this quantity should, with direct return to the 
boilers, be at least 150 to 200 ; it must therefore be admitted that 
the depo-its which take place in the interior of jackets and on the 
sides of cylinders in those parts not rubbed by the piston, 
considerably reduce the efficiency of jacketing, and that if 200 be 
the number allowed for new engines, not more than 50 can be 
calculated as for engines in use. As regards the loss in the case of 
unjacketed cylinders, according to Peclet the amount of heat 
which passes through a metallic plate by the fact of the contact of 
air and of radiation is expressed in units of heat per hour by the 
formula M = (4 +k’) t, & being a coefficient which varies ac- 
cording to the material, and that with which it is coated, from 
4 to 0°15. 

The co-efficient 4, which varies a little according to the form and 
position near the side, independent of the material, is on an average 
equal to 2; ¢is the difference of temperature between the centre 
and the side. When metallic sides are thin, their conductivity is 
so much greater than their power of emission that they may 
always be considered as of the same temperature as the hotter 
side. 

Again, after Peclet, a cast iron stove lets pass 9°9 units of heat 
per degree and per hour. According to Grouvelle one square 
metre of cyst-iron condenses, when in contact with air at 15 deg. 
Cent., 1806 ~ilos. of steam at 100 deg. in one hour, which gives 
895 units of heat for 85 deg., or about ten units per degree. 

This last formu!» gives a result almost double that of Peclet ; 


* Read before the Scientific Industrial Society of Marseilles. 
+ It must be served throughout this notice that the unit of heat is 
the French, or “kilogramme unit,” and not the “ pound unit.” 





we may look upon it as a maximum, which may easily be reduced 
by three-quarters. The jacket supplying from 150 to 200 units 
of heat per degree, we must see if that quantity is suf- 
ficient not to superheat the steam, as M. Béde supposes, 
but simply to keep it saturated, which is the only condition in 
which steam acts in an ascertained manner. 

Regnault gives us a table of the volumes of a kilogramme of 
steam at various pressures with corresponding temperatures. I 
have prepared the curve of these volumes, commencing with six 
atmospheres, which is the pressure now most commonly employed. 
This curve expresses the work which a kilogramme of steam will 
do, if, by any means, the state of saturation be maintained during 
the expansion, It may be admitted, and the condition should be 
realised in the majority of cases, that during the period of full 
inlet the steam contained between the face of the piston and the 
boiler behaves like an inert body, and only transmits to the piston 
the power produced in the boiler ; there is, therefore, no heat lost 
in the boiler, for heat and power are synonymous terms when we 
take 424 units of heat for the unit of power. When this condition 
is not realised, either the steam pipes or cocks are too small, or the 
cut-off is placed too far from the cylinder, which is rarely the case. 
Once the steam cut off the condition is altered ; the steam can 
only produce work by the expenditure of heat, and if it thus 
loses so much that the amount falls below what is required for the 
temperature of saturated steam, a part must become condensed 
unless the jacket suffices to prevent it. The surface a, b, c, d, of 
the curve between ¢ and ¢', the temperatures at the commence- 
ment and at the end of the stroke represents the power applied. 
(Fig. 1). To produce a kilogramme of steam at ¢ degrees requires, 
according to Regnault, the number of units of heat represented by 
605°5 + 0°305 ¢. But in the production of a volume of steam at a 
constant pressure, work has been done which is exactly repre- 
sented by that of full inlet into the cylinder, and in condensing 
or falling to ¢! degrees the kilogramme of steam will not yield the 
same that has been expended. This is a quantity to be deducted 
from the formula of Regnault. The tables of Zeuner give this 
value, which is 37°1 units of heat for one quarter atmosphere, 
40°2 for one atmosphere, and 46°6 for six atmospheres ; therefore, 
between ¢ = 160 and ¢! = 66, which corresponds with 6 at. and 
0°25 at., the quantity of heat which a kilogramme of steam may 
lose and still remain saturated is (605°5 + 0°305 x 160 — 44°6)= 
(606°5 t + 0°305 x °66 — 37°1), or 610°7 — 589°5 = 21°2 instead of 
655°3 — 626°6 = 28°7. Thesurface of the curve a, b, c, d between 
160 and 66 is 53°806 kilogrammetres = 126°9 units of heat. The 
steam jacket should then furnish 126°9 — 21°2 = 105°) units for 
each kilogramme of steam expended. But the temperature in the 
cylinder was on an average 5 = 113 deg. If the jacket is 
filled with steam coming directly from the boiler, it is at 160 deg., 
difference 47 deg. In these conditions we have admitted that 
there might be transmitted 200 x 47 = 9400 units of heat per 
hour per square metre. Without secking to express by a general 
formula the ratio of surface to volume, we will take two examples. 

In a horizontal Farcot engine of 50-horse power, the diameter 
being 0°625, the stroke 1°250, and the number of revolutions 30, 
the surface of the steam jacket is 3°064 metres. During half the 
period the sides are in communication with the condenser. It can 
therefore only transmit with effect 14,382 units of heat per hour. 
But the cylinder contains at the end of each stroke 384 litres of 
steam, weighing, at 0°25 atmospheres, 6°062 kilos.; that is to say, 
223 kilos. per hour, which require 105°7 x 223 = 23,571 units of 
heat. The jacket, therefore, ought to supply 328 units of heat, 
instead of only 200. In other words, in order that the jacket 
should be able to maintain the steam in a state of saturation, the 
engine should only make 18 revolutions a minute, If the pressure 
at the end of the stroke is 0°50 1b., the cylinder expends per hour 
428 kilos. of steam, requiring 35,224 units of heat, the jacket should 
supply 490 units. As a second example, take the engine of 125 
nominal horse-power constructed by the Forges et Chantiers 
for the steam-packet Meuse. This machine, which I have studied 
in a special manner, has an unusual amount of jacketing, and 
produces by means of two cylinders of different dimensions 
and a cut off slide, an apparent admission of one-twelfth. For 
one volume of thie large cylinder, equal to 1°700 litres, this engine 
has more than twenty square metres of jacketing, which is enormous 
for an engine of that size. Of these twenty metres, eight only 
heat momentarily the escape pipe, we may therefore count sixteen 
metres acting continually on the working steam ; but the engine 
makes sixty revolutions per minute, so that the expenditure of 
steam for 0°25 ats. at the end of the stroke is 990 kilogrammes, 
absorbing 104,643 units of heat, giving 140 units per square metre 
per degree. With a final pressure of 0°50 ats, the expenditure 
would be 1908 kilogrammes of steam, and 157,028 units of heat, 
or 200 units per square metre per degree. At slow speed the 
steam becomes so much overheated by the jacket that it follows 
a curve greatly superior to that of Mariotte. See the curve 
tuken at fifteen revolutions (Figs. 2 aud 35). In effect, the 
steam taken from the boiler at 5°5 ats. is cut off so as to 
arrive at the smaller cylinder at only 1} ats., it is therefore 
superheated to the extent of 50 deg., which, according to the 
data of M. d’Hauthuille, causes it to reach the large cylinder with- 
out condensation, and the jacket makes it dilate to such a degree 
that the steam let in under a pressure of 1°25 escapes at 0°25, 
after having been expanded more than twelve times, that is to 
say, it is still superheated at the end of the stroke. 

Calculation tells us, that, in fact, there is superheating of the 
isolated steam 25 units per kilogramime, 

or, per second, 0°062 x . x 25 = 0°775 units. 


ov 

I{eat abandoned by the steam in passing from the state of satura 

tion or 1°25 to 0°25, 

(598 — 589) 0°631 kilos, = 1°179 total 1°54, 

or in kilogrammes, 848 = 11 horses without taking the jacket into 
account, and the curve of the indicator gives 15 horses. The heat 
transmitted by the jackets corresponds, no matter what be the speed 
of the machine, with 40 units of heat per second, that is to say, 
with 17,000 kilogrammetres or 220 horses, of effective force, sup- 
posing this force to be shown clearly by the indicator. But the 
engine gives, practically a power of 500 horses, the jacket, there- 
fore, supplies 44 per cent. of the power. 

It appears that in this engine the employment of the jacket, 
gives for the same amount of steam introduced into the cylinder 
an increase of work according to the indicator of 44 per cent. It 
remains to be seen what this augmentation of power costs and 
whether it is real or only apparent. 

The jackets of the Meuse transmits 150,000 units per hour by 
means of « circulation of steam at six atmospheres, which enters 
into the boiler in the state of water at the same pressure, by 
difference of level, which is the most economical method of heating 
jackets, but even this does not represent less than 30 to 40 kilo- 
grammes of coal. If the steam be sent from the jacket to the con 
denser, which is often done, the expenditure would be much more 
considerable. We must, in such case, add the heat expended in 
raising and maintaining the mass of cast iron forming the jacket 
to 160 deg., the loss by radiation and the contact of air, the con- 
densation in the pipes and the transmission of heat by the conduc- 
tibility of the metal of the framing. It is evident that, in spite 
of all the isolating substances adopted—and this is generally much 
neglected—the causes of loss are always greater than in engines 
without jackets. 

Finally, we have not taken account of the quantity of heat 
transmitted by the jacket to the large cylinder during the period 
of exhaust, which in the same engine amounts to 80,000 units, or 
20 kilogrammes of coal. At the moment of starting jackets are a 
convenient means of heating the cylinders without purging them, 
and thus facilitate the operation. After that is done it is a costly 
isolating arrangement, which increases but in appearance the 
power of the engine, and which rarely, ,without the greatest pre- 
caution, works for more than two years. There are, in fact, but 
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few engines which have not their jackets partly obstructed. Ido 
not, be it understood, speak of portable engines, which have their 
cylinders placed in the steam-box, or better still, in the smoke-box, 
but only of jackets in the ordinary sense, It is evident that in 
placing the cylinder or the intermediate reservoir in an atmosphere 
of 300 deg. to 400 deg., composed of waste gas, a very sensible 
amount of heat may be utilised; but these are conditions rarely 
—* and which depend principally on the construction of the 
boiler. 
EnGines WITHOUT STEAM JACKETS. 

Before judging of jackets we should be assured whether with 
engines without them we can utilise great cut-offs. Steam is 
only known to us under two conditions:—(1) In the state of 
superheated steam, approaching to the conditions of the gases to 
the extent to which it departs from its point of saturation, that is 
to say, capable of giving or absorbing power or heat without changing 
its condition; (2) In the state of saturated steam, following when 
not working, the curve of Regnault, but returning partially to the 
liquid state when it loses heat or produces work. That is to say, 
that a kilogramme of saturated steam, when it has done work and 
has altered in pressure according to a lower curve than that of 
Regnault, will not become a kilogramme of desaturated steam, 
but a mixture of water and steam. The quantity of steam is 
really changed, and, leaving out of the question the quantity of 
water condensed, we may say that at the end of the stroke the 
fluid which fills a steam cylinder is always saturated steam, of 
which it is easy to ascertain the weight by means of Regnault’s 
eurve. I estimate the value of the steam, then, according to the 
pressure shown at the end of the stroke, and it will be easy, by 
noting what was the pressure at the starting point, to estimate 
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was the same as that of the one kilogramme of steam tantly 
saturated, and that the 194 grammes introduced im addition pro- 
duced during the time of the introduction of the work a, a’, b, b', 
the surfaces a, 6, c, d, and a’, b', c, d, being equal (Fig. 5). 

The quantities thus obtained are not absolutely exact, but they 
are nearly so in practice. In fact the steam introduced into a 
cylinder not heated condenses almost immediately in part on the 
cold sides of the cylinder, and communicates to them a certain 
amount of heat which they give up gradually during the cut-off. 
The results obtained by other methods do not vary to the extent of 
more than 1 per cent. This figure of 52,000 kilogrammetres has 
not yet been obtained even in the best compound engines, nor has 
that of 50,000, which corresponds with the cut-off at half atmo- 





sphere ; the highest result that I know of is that of 45,000 kilo- 
grammetres, which some constructors flatter themselves upon 
having obtained, and which I have shown on the curves of the | 
Moreno, recently tried at Marseilles with an engine from Havre. 
The steam was there introduced at a pressure of 4 atmospheres, and | 
cut off at 035 in the small cylinder with a counter-pressure of | 
0°10 only. The introduction amounted scarcely to one-twelfth, | 
which, with saturated steam, would have given 0°25 for the final 
pressure ; it will be seen the steam was superheated by the jacket, | 
and kept almost at the temperature of that within the boiler. 

This engine could not have worked without a steam jacket under 
the same contitions of cut-off. We find, in fact, that for an intro- 
duction of one-tenth we should have at the end of the stroke for 
the following initial pressures :— 





atmosphere ; (3) The volume of the orifices and ineffective spaces 
which are uselessly filled with steam during the inlet; (4) The 
loss ef heat by the condenser during the escape. 

The means of reducing these various causes of loss to their 
minimum are:—(1) The escape by the piston will be materially 
reduced by diminishing the difference between the pressure and 
the counter-pressure on each piston. Engines with separate cylin- 
ders realise this condition, because for an admission at 6 atmo- 
spheres and a final counter-pressure of 0°25, the greatest differences 
are generally 6 -—— 1°5 = 45 in the small cylinder, and 1°5 — 0°25 = 
1°25 in the great cylinder, in place of 6 — 0°25 = 5°75 in a single 
cylinder. The escape at the stufling-boxes is reduced in the great 
cylinder by a stratum of steam between two packings. (2) The 
loss by radiation is small in the case of polished jackets, The loss 
by conductibility will also be very slight in the case of very light 
cylinders suspended 6n columns or light standards. Lastly, the 
loss by the contact of air may be reduced to one-tenth of their 
amount by covering the cylinders with non-conducting materials, 
or by surrounding them with jackets full ef stagnant or very rare- 
tied air. (3) The volume of the orifices and Jost spaces, in which 
it is difficult to reduce below 4 or 5 per cent. of the volume of the 
cylinder, has a very great influence on the result in the case of 
engines with only one cylinder, and much less in those with two 
cylinders, In fact, the steam which fills the orifices does no work 
during the period of inlet; it is only during expansion that it 
acts, and the loss at the escape is small if the expansion is great, 


With an inlet of one-tenth, the work is equal to pA and the steam 
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ZEUNERS CORRECTIONS717- 


e uantity of water which we should find mixed and condensed 
with this steam. If this quantity of water is sufficient to cause 
it to condense on the sides of the cylinders, it is to be feared 
that it will cool the metal in evaporating at the moment of 
outlet, or even that it may interfere with the action of the piston | 
by filling the vacant spaces with an incompressible fluid. We 
shall see that this quantity is pretty considerable ; it is, therefore, 
useful to ascertain if experiment will supply us with a limit. 
That water which is condense, in the midst of the steam itself, 
and not in contact with a cold body, will not deposit itself on the 
sides of the cylinder, but will form white clouds, within which it 
will! remain in a vesicular state, and still more broken up than 
the steam of a boiler in which there are currents in the water. 

3ut engineers who have studied the working of locomotives 
estimate at 31 to 50 per cent. the quantity of water carried off 
mechanically in these engines. Thirty per cent. is the minimum. | 
It is also the amount fixed for steam launches, which consume at | 
an average ten litres of water per kilogramme of coal, with boilers | 
which do not evaporate more than seven litres in the condition of | 
dry steam. All these engines work without the least click of the 
piston when the speed attains 150m. per second. Well! If we | 
consider that steam jackets, in the case of the greater number of | 
engines, become rapidly obstructed or carpeted with greasy de- | 
posits which neutralise their action, we shall understand how it is | 
that experiment has proved that engines with a sharp cut-off | 
should have great speed of piston, and why it is that we have 
come to give to marine engines a speed of two or three metres per 
second. I have taken the curves of the great cylinder of the 
Meuse engine, eo the steam in the jackets—thanks toa 
slight elevation of pressure in the boiler—which is not even 
appreciable in the curve of the large cylinder ; the working of the 
engine was maintained unaltered (Figs. 4 and 5). 

The surface of the curve with a steam jacket is 1800mm., 
and that of the curve without jacket is 1790mm. It is easy, 
however, to see that the curve without the jacket descends more 
rapidly, and if the surface is the same it is because the counter- 
pressure is less. The effect of the jacket is, then, injurious during 
the period of escape, The steam expands from 5} to 4 an 
atmosphere, which represents a condensation of 14 to 15 per 
cent. of the final weight of the steam, and yet the engine does 
not click in any way after, more than before, the suppression 
of the jacket. Taking always for the point of departure the 
quantity of steam which fills the large cylinder at the end 
of the stroke, the same method which enabled us to calculate | 
the number of units of heat necessary for the saturation of this | 
steam will allow us to calculate the quantity of water condensed in | 
the cylinder. Thus, between 6 and 0°25 atmospheres, the period | 
of the cut-off absorbs 53°806 kilos. = 126°9 units of heat, 105°7 | 
being wanting. A kilogrammeof steam at 6 atmospheres in reducing | 
itself to water at zero gives off 610°7 units of heat. Condensed 
into water at 66 deg. from steam at 0°25 atmospheres, it gives off | 
610°7 — 66 = 544°17. Thus, for each kilogramme of steam contained | 
in the cylinder, at the end of the stroke with 0°25 atmospheres | 


pressure we should find es =0'194 kilos, of water condensed, and | 





for a counter-pressure of the same value, the work indicated should | 
be 58,354 + 20,000 x 0°194 = 62,234, by 1194 kilos., or 52,000 
kilos, per kilo, introduced, admitting that the curve of the cut-off 
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But it is prudent to have always at the end of the stroke a 
pressure rather superior to the counter-pressure, even in the case 
of the vacuum in the condenser being bad and the jackets annulled. 
It is well, then, in actual practice, to count on a final pressure of 
0°4 to 0°5, and, consequently, if you would expand ten to twelve 
times, to work with between 5 and 7 atmospheres. Generally, | 
marine engines, with steam jackets, expand 8 to 10 times, and 
engines without jackets 6 to 8, for about 6 atmospheres initial 
pressure (5 kilos. effective). 

Under these conditions 1 kilo. of steam is made to yield from 
30,000 to 40,000 kilogrammetres. If, in place of the figures of 
Regnault, we take the corrected table by Zeuner, and if we calcu- 
late, starting with 6 atmospheres, the volume of 1 kilo. of steam, 
we shall find, supposing a counter-pressure of 0°25, that for an ex- 
pansion of 10, we shall have :— 

With jacket. Without jacket. 
Atmospheres. Atmospheres. 


Pressure at end of stroke .. .. .. 050 . 0-42 


Kilos. to Kilos. 
Power developed .. .. .. «2 « 5R208 .. se 49,700 
i a ee 305 2c os 1:00 
Heat taken at the jacket .. .. .. SEG co: os _ 
Heat of evaporation .. .. .. «. eee 655°3 
MOREE 6s <6 oh 4 6e (4 es FOOT «se os 655°3 


eo Oe ee ee eee >: ee 1°00 

We sce then that the suppression of the jacket in such an engine 
reduces theoretically the power by 5 per cent., while it lessens the 
consumption by 12 per cent. The following table gives the heat | 
absorbed, and the work produced by expanded steam, starting with | 
6 atmospheres and a counter-pressure of 0°25, 
Work of a kilogramme of steam, introduced at wa pressure of 

6 atmospheres, counter-pressure = 0°25, 

















| 

é s aa | 2 |\85 | az F 
24 45.8 wd?) 38 | Seu / 585) 5 2 | 3 
2B | eso |(SSsol MA 483 28S/| Fos ge 
4 Poe? Maske -« “a> ass og 22 
B ws aaae |faee ao | S338 |ce~| Se 5° 
So | S558 S655) uB SET 285) 7S | Ss 
BY jeaePe | SOR Sa | Ee] Fe) 8 5m 

a ls - a eS = c 

3 a ER 5 | ms a - 7 
6 at. 20,000 000 0-0 000 | 610°7 20,000 0-0 
5°50 21,043 1,598 37 2°8 | 609°8 21,000 0-6 
5°00 22,618 3,252 76 5°9 | 609°0 22,500 i*3 

50 24,438 5,172 | 12°2 9°5 | 608°0 24,000 2°5 
4°00 26,422 7,280 172 13°6 | 607°1 26,000 2-9 
3°50 28,674 9,691 22°8 18°1 | 606°0 28,000 3°7 
3°00 31,182 12,408 29°2 | 28°3 | 604°8 30,500 4°9 
2°50 34,084 | 15,598 | 36S | 29°5 | 603°4 | 33,000 671 
200 | 37,530 | 19,471 | 45°9 34°8 | 601°6 | 36,000 71 
150 | 41,728 | 24,368 | 57°5 46°3 | 599°5 | 40,000 95 | 
100 | 47,112 | 31,115 | 734 | 59°5 | 596°S | 44,000  11°6 
0°50 | 54,472 | 42,412 | 100 «| 82°3 | 593-0 | 50,000 = 155 
0°25 | 58,354 | 53,806 | 1269 | 105°7 | 589°5 | 52,000 194 | 





The tables of volumes corrected by Zeuner give, for the value of | 
the work, a nearly constant figure of 2000 kilogrammetres to be de- | 
ducted from the columns two and seven of the table. | 

The causes which contribute to render the real figures inferior | 
to the theoretic are :—(1) e at the pistons and stuffing- | 








boxes ; (2) Loss by radiation, conductibility, and contact with the | 


} . ‘ = - 200 (16 
| the interior (counter-pressure 0°25), a minimum of ( 








producelthe work of 1kilogramme during inlet, and that of 
150 during expansion, The expansion acts as if 74; of the 
cylinder had been filled, and at the end of the stroke the 
pressure, being about one-eighth of the initial pressure, the loss 


will Be one-eighth of ay’ that is to say, very little at the escape. 


We have seen that in an engine expanding between six atmo- 
spheres and three-quarters of an atmosphere, the work done during 
the inlet of steam was nearly 20,000 kilogrammetres, and during 
expansion about 30,000. The loss is, therefore, 10 in 65, or 13 per 
cent. With a two-cylinder machine in the proportion of one- 
fifth, an inlet of only one-half is made in the smaller, and the true 


. P Vv , 
e , camiane 0 \ f d 
inlet will be 10 + 5x 20 100 of V, the pressure at the en 


of the stroke will be about half, the relation of the work of inlet 


| to that of expansion will be as 20 to 34, and the loss will be 


i of 20 or 2 in 57, or 3°5 per cent. During the escape to the large 
cylinder the volume of the orifices is added to the reservoir and 
causes no loss. (4) The loss by the condenser varies according to 
the temperature at the end of the stroke. The inevitable loss 
which arises from sending steam in a state of saturation from the 
cylinder to the condenser is the same for all kinds of steam engines. 
If the larger cylinder be steam-jacketed, then is there danger of 
having superheated steam at the end of the stroke, which is a 
positive loss. During the escape there passes through the sides 
an amount of heat proportionate to the difference between the 
temperature of the jacket and that of the condenser ; that is to say, 
for 160 deg. in the jacket (pressure six atmospheres), and 66 deg. in 
0 —— 66) 
» 


| units of heat per hour and per square metre, or a total of 9400 


kilos. units of heat. If there be no jacket, about 15 per cent. of 
water will be condensed in the cylinder, and this will go to the 
condenser at the temperature of 80 deg., to re-enter the boiler at 
30 deg., a loss of seven and a-half atmospheres per kilogramme of 
steam. During the exhaust the sides of the cylinder which were at 


| 80 deg. approach the temperature of 66 deg., and supposing them 


to be thick, will give off 2 1200 units of heat per 


0 (80 — 66) _ 
2 

hour and per square metre. In an engine using 3600 kilos, of 

steam per hour, and having eight metres of large cylinder surface, 

the loss will be in the first case, 75,200 units of heat per 

hour, in the second 27,000 + 9600 = 36,600 units. In engines 

with steam jackets all these losses fall on the steam in the jacket 


—that is to say, direct from the boiler, while in others they, 
| although one-half less, fall on the steam, which works in the 
| cylinder, and add their influence to the exterior refrigeration in 


diminishing the pressure at the end of the stroke. But great 
heating of the cylinder during the exhaust has the effect of aug- 
menting the counter-pressure, as shown by the two curves (Figs. 4 
and 5), taken from the large cylinder of the Meuse at an interval 
of several hours with and without steam in the jacket. 


CONCLUSION, 


When calculation shows a condensation less than 15 per cent. 
for the expansion in an engine, and the boiler supplies dry steam, 
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fuel in greater proportion. 

When calculation indicates condensation ter than 15 
eent. when the cylinders cannot be with iolatog 
substances, or when the boiler gives steam » hasty charged wi 
water, it is prudent to heat the cylinders to prevent an excessive 
deposit of water on the sides of the large cylinder. Steam jackets 
are also necessary in working with he ee ee em om 
— — (2 to 34 atmospheres), those of the Arethuse 


In engines 1 with two linders, only the small cylinder and the 
reservoir should be jacketed, unless it be done to balance the 
engine, and the best mode of "utilising the steam jacket is, after 
the engine is set going, to isolate the steam jacket of the great 
cylinder and put it in communication with the condenser, a 
vacuum being, according to,Peclet, the best insulator known. 

Appended to this paper are the following curves showing the 
variations in the volume of steam :— 

fr) According to the law of Mariotte, 

(2.) Supposing it to be maintained in a ‘women state of satura- 
tion, and following the table of Regnault. 

(3.) When left to itself after the closing of the valve slide and not 
receiving heat from any extraneous sources. 

Another curve shows what, according to Zeuner, must be 
deducted from the figures of Regnault, ut which provides no 
sensible modification of the form of the curve of expansion. 





Wootwicu Susway.—The estimated cost of the subway under 
the Thames, between North and South Woolwich, is £50, A 
considerable proportion of the traffic that may be expected from 
such a communication would be from workmen going to and re- 
turning from their work, as was incidentally made apparent when 
the disastrous boat accident occurred recen: ly, when so many poor 
fellows were drowned on a dark ir ym 3 The tolls proposed 
to be charged seem incompatible a traffic of this junipin, 
viz.: twopence for each passenger, threepence for parcels under 
56 Ib. weight, fourpence for parcels of from 56 lb. to 120 lb., and 
any amount the company may think fit to charge for parcels of 
more than 120 Ib. weight. It is not stated ike workmen’s 
tools or carried dinners are to be exempted from charge, but in 
any case a tax of two shillings per week for passage to and 
fro is more than they are likely to be able or willing to pay. 
Powers to make subways under the Thames are not, it wou d 
appear, difficult to obtain, but for some reason these projects do 
not seem to be vigorous or p rous. The Tower subway 
passage, for th & a halfpenny toll is charged, may be worth the 
small sum paid, but it is, as now used, a most ble means 
of communication. As for the authorised subways between the 
City and the Borough, and between the Tem - ad and Lambeth, 
they have not been of since the Acts authorising them were 

passed. It is to be hoped that the Woolwich subway may be 
coin that it will be roomy enough to provide a comfortable foot- 
way, and that the tolls may be moderate enough to command a 
remunerative traffic. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-first annual meeting of this institution took 
place on err & last, at the City Terminus Hotel, Mr. Joseph 
Newton, “A.1.C resident ; and the principal business, after 
the election of Mr. —_ Gardner as an honorary member, and 
the nomination of several other gentlemen to the ordinary class, 
consisted in the production of the balance-sheet and its considera- 
tion, together with the report of the auditors, Messrs. Sissons and 
Leith. Both these documents were of a most satisfactory nature, 
and they demonstrated the fact that the Association is makin 
rapid headway in a numerical and a financial sense. The to 
number of ordinary members, exclusively principal foremen of 
engineers and'principal mechanical draughtsmen, on the register 
is 160, and that of honorary members, are weal of ops 
labour, and men of science and literature, 110; 270. These 
figures are being augmented month b month, The value of the 
ordinary funds of the institution is £481 1s. 5d.; the superannua- 
tion fund amounts > £1394 18s. 1d.; and the fund for widows and 
orphans to £20 4s,, thus giving a grand total of ay invested 
for all p es of the Association equal to £1897 3s. 6d., an in- 
crease of over the total in January, 1873. After some little 

the ig adopted, by a unanimous vote, the report 
and the a dee sheet. The chairman next proceeded to deliver 
an address, This consisted of obituary notices of deceased mem- 
bers, a lengthy review of the work of the Association during the 
past year, a stirring y oe to employers to meet their foremen and 
draughtsmen more ntly at the monthly sittings of the 
Association, ouapatiens or improving the management of the 
latter, complimentary allusions to the foremen’s societies in Man- 
chester, Leeds, Neweastle, and Middlesbrough, and acknowledg- 
ments of the assistance and the kindness he self (Mr. Newton) 
had experienced whilst in office from members of both classes of 
the London Association. Lastly, the chairman vacated the chair 
and resigned the post of presi ent. Mr, Newton was, for the 
sixteenth time, unanimo a Mr, Gibbon was then re- 
Welsh we vice-president, Salmon, Taylor, and 

Yelsh were chosen as oommitteemen, ‘aa Mr. Virtue was elected 
- a auditor for 1874, The sitting was shortly afterwards 
close 

THE NeW WorKS ON THE CLYDE.—Mr. Deas, the engineer to 
the Clyde Navigation Trustees, y py * his quarterly report to 
that body at their meeting held on Tuesday last, We gather 
from that document that — ~~ of importance in connection 
with the harbour are in The Plantation Quay extension 
is proceeding satisfacto * it being reported that 324 lineal feet of 
the extension quay wall are now coped, whilst the building of the 
superstructure extends to the 60-ton crane seat, or 432 lineal feet 
from the east end of the work contracted for. Only eleven groups 
of concrete cylinders, or 121 rings, remain to be constructed to 

the ber required for the cylindrical substructure of 

the whole wall under contract. With regard to Stobcross Docks, 
it was stated that very little progress had been made with that 
heavy contract during the past quarter. The substructure of the 
river-side quay-wall was the only La ge ey work yet begun, 
and this was but barely commenced, eight only of the cast 
iron shoes —- & = in the trench, 4 of these having 
concrete rings > mee on them. No complete arrangements 
had yet been made for the sinking of the cylinders, in the ener- 
getic prosecution | of which the speedy execution of the contract 
mainly d ; the contractor, however, en’ ed a sanguine 
expectation that an apparatus, which would be ready for trial 
within eight days, would enable him to — up for at least a 
portion of the time already lost. During the quarter a second 
aes on which to build concrete rings, and a second stone- 
reaker and concrete-mixer, with ample steam gore, lad been 
added to the plant ; and if the slahiog of the cylinders was fairly 
commenced, there was abundance of material on the ground to 
enable the work to be carried on rapidly. With respect to cranage, 
it was reported that the six groups of concrete cylinders 
required to carry the 60-ton crane at Clyde Villa were set, and 
two of them sunk to the fall depth required, whilst the ‘other 
four were being sunk, A large quentiy of the stone required lay 











the ground, and the crane i sent forward fram 
Birkenhead by Messrs. James Taylor and Co. The 10-ton steam 
lerrick crane, furnished and e Messrs. Russell 
an Co., on the east end of Yor , was satisfactorily 


consid: 
crane in every r and from its wide s and t t 
of jib should be of m tae in the harbour for hating td othe 
It was , with regard to the har' 
that the length now lai 
les ninety-five yards, 
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Spratt, Blackheath, “Improvements in 
Recep iagpeneenennyeeengaath 21st November, 


burning eather an ee 


se ay 
= 7 other books von 7 photograe the Se 
$984. Tuomas Surrie.p, Manor Wor Bumenion, Bene a 
ments in foot-warm: 
= me ers, carriage Aye hy airing a) 
= Joux Stuxpens, Cirencester, Gloucestershire, “ Im its in 


for the manufacture of picture frames, also to 
purposes.” —15th 1873 

4140, ot, Sur we eee, ‘Hop and Malt o 

jurrey, “ proved meth waterproofing textile fabrics.” 
sounication from Henry A. Clark, Boston, Massachusetts, 
an Jaume ba poe Yorkshire, “ Im provements 
ips. 

4144. Witt1am Rosert Sou pton. London, “An im- 
pro ven scot apparatus, chiefly designed ag yf ag 


Bergen, New — 
4146. JonN Fae =, *- o l, “I 
ri “Colchester, Ease 


mang yy in screw propellers.” 
4148. JoserH FENTON, anongine explosive com- 
pound or 2 a 
4150. JouN Lincoln, “ Improve- 





ments in vertical Dotlers and in means of — E constant circu- 
lation of water therein.” 
4152. a, MonreirH, Cannes, France, “ speeoremnate in the con- 
struction of velocipedes.”—17th December, 1 873. 
Yi “Improvements in coup- 


4158. MicwagEt WHITAKER, 
ig gear for revolving shafts and other parts of 


8 and reve 
4160. the Hie G Hamr Forsgs, Lee mage Rectory, 
e Vv. GRANVILLE Lton Fo) 
Northamptonshire, “ Improvements in the man gas and 


quic’ 
4162. Wittiam Crasrree, WILttiaM Henry Borrom.ey, 
SHacketon, Bradford, Yorkshire, and Joun Naytor, Bingley, York- 
shire, “ Improvements in looms for weaving, and in a) con- 
anne Sain 4" Arnott, St. Helen’s, Lancashire, “ Im: 
EXANDER BERTSON \- 
rovements in the manufacture of acid.” 
4166. AMepEE CoLLet, Paut pr LaviLLassz, and Ferix ALEXANDRE 
TesTUD DE BEAUREGARD, Rue Lafayette, Paris, “ An im yo aye of 
sea- 


all tus employed thereln."—18th oe = aa 
Samuzu ARD, orth-str eet, ottinghamshir e, 
Witt1am Rosovsoy, Southwell- -road, Ni hamshire, yy 
cotton, wool, merino, or any other an 
preventing waste of such material, also to 


4170. —— Haas, Boulevart St. Germain, Paris, “ Improvements in 
apparatus for am | and ligh’ b; '—Partly a unication 
from Frederic Folli aris. waptelidans — 


= ae CouttTas AKESTER, Hull, Yorkshire, “ An improved silica 
are. all PicneL, Amiens, Somme, France, “Improvements in the 


anent way of 


Rosert Pavutson Brice, Parliament-street, Yotadete, “Im- 
“provements in apparatus used 
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4180. Jonn GILLETT, 
boilers.” 





of gas.” 
Melksham, Wilts, “Improvements in steam 


af, Joun Firtx and Grorce Avacustus capa Halifax, Yorkshire, 
a" vements in valves.” 
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4186. WiLt1am Goutton, Sutton-on-Trent, Nottinghamshire, prove- 
ments in = manufacture of wrappers or envelopes for a he. —19th 


December, 1873. 
4188, WALTER Yates, Manchester, ‘‘ Improvements in the construction of 
shoes for horses and other animals.” 
4190. James Scott, Glasgow, Lanarkshire, N.B., ‘‘ An improved hydraulic 
lift for ships.” 
on. ——_ ‘WInsTANLEY Goes, JAMES Lg ag and at 
LIP WILLIAMS, Osnal street, Regent's ae “Im- 
provements in gas stoves, te be named ‘the Cambridge stove.’"—A 
communication from the Rev. David Haskins, Besten, Hnasndhasetin, 


U.S. 
*4194. Jon CARTER RAMSDEN, fees House, htcliffe, Halifax, York- 
shire, card c! ide ms 


“‘ Improvements in 
4196. Eovarp GzorGE PETER Nomen ‘Star Chemical Works, Brentfor 
Middlesex, ‘‘ Improvements in the manufacture of printing ink. 
communication Jules Persoz, Rue des 1 Paris, and A 


26% Sir Wustam Taomson, » Ranastarhien, N. ae BB, * Transmitting, 
receiving, and recording electric telegraphs.”—31st 
7. WittiaM Roses Laks, 8 ‘buildings, London, ‘' Harvesting 
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Patents on which the Stamp Duty of £100 has been Paid. 
8. GzorcEe  DALDwis Wooprorr and Grzorcze Brownivo, Cheapside, 


Button-hole sewing ”— lst —-> 1867. 
mf. Pucuas Wi Witt1aM CouLpEry, Old Kent-road, Surrey, ‘‘ Trowsers.”— 
December 4 ll 
oe CLeMens FLEmMt Call este silver 
ah te saclay (Eifel), Prussia, “ 
4 a Srewart, A oonB., “Combs.”—1st January, 1 
ae is Green and Joe. Capsuny, Birmingham, “ “potions —27th 
‘ay, a 





Notices of Intention to Proceed with Patents. 
2765. W1iL1aM Gorpon Commine, Forest Hill, Kent, “‘ Sewing machines.’ 


gene Winn Burra, N «g ting heat, dc. "22nd 


ap ee 
2798. Joun Henry Jounsor, Lincoln’s-inn-fields, London, “ Bricks, &.” 
—A unication from Albert Henry Payne. —26th August, 1873. 


comm: 
2842. Wittiam James WatsH, Birmingham, “ Lamps.”—28th August, 


1873. 
ee ne do ig tlt 
“ ers, hal 
asta. Guat Tysog, Salford, “ Supplying din. dnct furnaces.”—80th 
August, 1) 
2872. Joun _ = House, Ly eg ee and 
a CRASSWELLER Hitt, Ryder-street, W: 


2878. Davip Apam Frre and Wiiu1am Haprietp Bowsrs, Manchester, 
“Recovering alkali from the liquid in which esparto, &c., has been 


2874. o Saename, Sypyey SmiTH, Birmingham, “Suspending pictures and 
2875. Joun Span jun., Angel-court, Friday-street, London, “Ram 


war chloe, communication from Francis Ingram Palmer. —Iist 
uber, 1 
io Sous Pataes, jon Prana — Palmer. zuill 
'—A comm! 
Me “Spades, shovels, &c.” — 
September, = 


2896. Avcustus Bryant Car enstg Nes London, a dust 
and dirt from entering the windows of the doors of railway carriages 


while tm motion.” 
one. : — Coors aoe, Strand, London, am J a am 
2927. or. THOMAS Farpon, Tinslade Works, Linslade, “ Expansion gear for 
”—5th ‘September, 1873. 
2. JURGENSON, Lombard-street, Newcastle-upon- 
“We and seed-gathering a —A communication 
Andreas 





—10th September, 1 
2084. Wittiam Briancn Brain, St. ‘sunai's, Cin derford, ‘Producing 
explosives for and purposes. "—11th September, 1873. 
say Pe ay JosEPH : ——. , ** Folding or portable 
—]i sear 
ae ue South ton-buildi London, ‘ Adjust- 
——— use in dental —— &c,”—A communication 


Somes B. 1873. 
8016. Tuomas & yo ; GEORGE Iutstoy, Birmingham, “Sewing 


5th September, 1873. 
$167. pc ey oy Car, Chancery-lane, London, “Taking 
the head and other gests of tho human Same, 
&o.”—A peak weet by from André Drague.—29th September, 1873. 


3. 
3604. Wintaw Freperick Bzart, Godmanchester, “Kilns, d&c.”—5th 


November, 1 
8760. Tames a Mornington-road, London, “ Preserving food, 
—19th November, 1873. 
8815. FREDERICK RENDER, adnate, 5 = is the feed-water of steam 
3869. Asan Bote ey me Roperick Frower Donts- 
a KE D 
i “Padding or stuffing of upholstery, &c.”—26th 





Jeannolle, Levallois-Perret, near Paris.—20th December, 1873. 
4198. Peter Joun Avcuste Henprickx, Belle Vue-terrace, ee 
Down-road, Lower Clapton, London, and Jacos JoacHim KONSTAEDTER, 
Camomile-street, Bisho; ite-street, London, “‘ Improvements in port- 
able and instan’ adjustable hi ap 

4200. Freperick TayLor Haycrart, Salf. 
in the manufacture of fire-lighters.” 

4202. CHARLES po, 2 “ A =~ and ena 

passage of gas an utting or closing at will.”—A com- 
munication from Gustave Faleonnier, Rue Rochech: Paris. 

4204. ALFRED VINCENT NeEwrTo! ry-lane, London, ‘“ Improve- 
ments ——- to the patie ve Mn of pen rr communication 
from Frederic Jacqui 

4206. SamugL Wittiam Worssam, “Oakley Works, King’s-road, Chelsea, 
London, “ ——— in circular saw benches.” 


“‘ Improvements 


4208. WiLL1AM Rosert Lakg, Southampton: buil ea aa bm cae | 
ments in ties for bales of cotton and o' T7 
communication from W: A. paren New py om ee 


4210. big ape Rosert Lake, South ‘buildings, London, ‘‘ Impr 
ments in machinery for the ee "—A come 
—— from the Rhode Island Horseshoe Sunpae Rhode Island, 


8. 
4212. Grorcr Lunar, South — >; in tm in — 


ing wool and in u 
communication from 1 Dr. Karl Rate Hanover, Ge: 








4214. Matruew Swan, H: ‘Im ements in the construc- 
tion of railway chairs ed fa fing Fas rails therein.” 
4216. Witt1am THomas Ly nome Carmarthenshire, 
provements in the man of firep: cements and frebricks 
4218. ALEXANDER SPEID LIVINGSTONE, Bedford hey = be Norwood, al 
4220, Ta B Rock ” Gheahire: Improvements in fog 
HOM4S BaRRow, . 
for railways and in a tus connected therewith. 


4222, Frank WirtH, | Frankfo -the-Maine, Germany, ‘‘ Improvements 


= railway brakes.”—A communication from Hermann Brandt, Copen- 


hagen, Denmark. 
4224. Tuomas Ronson, Grindsle, a perm Yorkshire, ‘* Improve- 
ments in reaping 873. 








Inventions ee for Giz Monthe ot on the Deposit of 


4228. Georce EDWARD mag mom Loc near Welwyn, Herts, “ Im- 
ts in the Se 

rail joints for the same.”—24th December, 1878. 
4247. ALEXANDER MELVILLE CLARK, Chan -lane, London, ™ Improve- 
apparatus therefor.”—A 


sommmunicnion freee Benoni mgiomn, Mouitres, Ravox, How Jensey, 
comm) Ca! im on! ow 

December, 1873. : 
=. GrorcEe Hasmeran, South 8 buildi “ Improve- 


U.S.—26th 
in clasps f 
Stephen Kendall Ellis, Waite Waltham, ae S °U.8. 20h December, 
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4263, WILLIAM ee Lake, Southam; London, “Im- 
ents in machinery for rolling and metals, and in 
apparatus conn therewith.”—A communication.from the Rhode 
Island Horseshoe Company, Rhode Island, U.S.—29th December, 1873. 
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zit amie Ww aulnivvion terden pene Oncaea 
RISTOPHER .WsON, ‘B-! lip EN 
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OHN RACLO! 
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, 3. 
“= Batae oro Stockton-on-Tees, “ Refrigerators, dc.” — 29th 


lovember, ‘ 
pote eh fi cial teeth.” "3rd December, terse nd 
caiaaii “ Rolls for 


Moon 
—A communication from Stewart. w: 
8984. THomas A ee Manor Works, Bermondsey, Surrey, ‘‘ Foot 
4034. yg eg NB, “* Roadways or pavements.” 
YY Moor: Ww, 
4036. CHARLES Jonx'G Gatroway nbn [JOuR Henry Beckwits, Manchester, 
** Steam boilers.” —8: 
4098. Wittiam Epwarp 4~ ~~ e, London, “ Settee, 
_ marking out, and — 2. bevelled: toothed rye —A comm 
aes. ALBERT Rate ok Paris, ‘ * Sesquichloride of carbon, &c.” 
—13 1873. . 
au. WititaM GLovER, Prestwich, ‘‘ Looms for ving.” —15th Di » 
48. GroRGE am, = Mansfield, “Measuring and Ginateg water into 
water-closet 


YTTLE, we ty Hammersmith, “ Consoli- 
dating &c., into masses for fue! 
4134. Atecapen Witknacn, Great Marylebone-street, Hestynt gion, 
“ Com} for cleaning metals, é&c. 


and ne 
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ABSTRACTS OF SPECIFICATIONS. 


2011. Puoto-cuemicat Patino, HW. Willis, jun., Bromley, Kent.—Dated 
Sth June, 1873. 

The invention has for its object improvements in the chemical treat- 
ment of the surfaces of paper, W aud other suitable materials em- 
ployed for receiving images from phic negatives or from any 
other object that may be inter, ween the light and such Yay om 
paper or other surface. For in accordance with these im- 
provements the following chemicals are applied to surfaces of paper, wood, 
and other suitable materials (by,cither one or more coatings) solutions of | 
simple or com’ salts of platinum, iridium, or gold, or a mixture of 
such salts. this bas dried sometimes another coating is applied of | 
a solution of a salt or salts of other metals. The material is then coated | 
again, using a solution of ferric oxalate or tartrate, or a combination of 
these salts with others, and again dry. Then expose the coated surface to 
light under a yy negative till a faint brown image 
a this apply to the 

i or other 





t. it o which speedily 





alate of 

coated surface a solution of the neutral o te of | 
bl ~~ = the brown 

tints to black ones, then wash the surface for a short time in a dilute | 


acid, afterwards ix:merse in a solution of hyposulphite of soda, and | 


finally wash in water. 
2148. Currie, Borromiya, anp GATHERING TuRNiPs, W. Ross, Ross, N.B, 
Dated 19th June, 1873. 

An implement intended to perform simultaneously the three operations 
of clipping off the shaws, cutting off the roots of the wy and col- 
1 the turnips thus operated upon, of every two drills into one. 
‘The shaws are clipped by a set of revolving knives mounted on an adjust- 
able frame, by which the knives may be set at the required elevation, 
which knives are driven by gearing from the axle of the driving wheels 
and put into and out of gear by clutches. Another set of knives fixed at 
acute angles at the back part of the main frame serve for cutting off the 
roots of the turnips. And the turnips are collected in the central drills 
after being thus operated upon by means of bent bars fixed behind the 
implement. 

2149. Oreninc, CLosinc, anp Securinc Doors or Stroxc Rooms, &. 
Easton, W. Pole, and J. Whi , London.— Dated 19th June, 1873. 

Instead of using hinged doors as heretofore, the inventors propose to 
apply to strong rooms or safes, sliding doors of great strength, and to 
move these doors by means of hydraulic p , Which may be 
maintained until access is required by an accredited person to the 
interior of the same. The doors they propose to make of such size and 
thickness that the mechanical appliances to which burglars resort will be 
powerless to move such masses. 

a ed Water Heater, J. N. Paxman, Colchester.—Dated 19th June, 
1873 


This apparatus is chiefly designed for small fixed agricultural and other 
engines. The heater consists of a vessel in which the water to be heated 
is mixed with the waste steam from the engine. The heater communi- 
cates with the water supply tank, the pump which supplies water from 
the tank being provided with a surplus pipe through which a portion 
passes into the heater above a perforated plate or plates, surmounted by 
an air chamber, for regulating the flow through said plate into the heater. 
2151. Meravuic AtLoys, A. Parkes, Birmingham.—Dated 19th June, 1873. 

This provisional specification describes an apparatus and process for 
making principally alloys of copper and manganese. 

2152. Carsurettinc Air, H. L. McAvoy, Maryland, U.S.— Dated 19th 
June, 1873. 

The invention relates to a machine in which atmospheric air is caused 
to pass through a body light hydrocarbon, preferably gas and lime, and to 
become thereby impregnated or mixed with the gas or vapour arising 
from the e, for the purpose of obtaining from the union of the two 
uniform ies an illuminating gaseous body capable of producing a 
flame of great brilliancy and intense heat at a moderate expense. 


2158. CooLinec anD FREEzING Macuiyes, W. Mort, London.—A communi- 
cation.— Dated 19th June, 1873. 

This provisional specification describes a machine and its mode of 
working, in which the cold is produced by the dissolving of crystals. The 
cold liquor after being used in the machine is employed to cool the water 
for dissolving the crystals. 

2154. Storrisc aND PLanina Mertats, J. Barrow, Manchester.—Dated 
19th June, 1873. 

This invention has reference to the class of slotting and planing 
machines for heavy work in which the cutting tool is made to travel both 
vertically and horizontally, the tool slotting vertically with a horizontal 
feed rm | planing horizontally with a vertical feed, and consists in so 
constructing the machine that the vertical slide bed upon which the tool 
slide or box moves up and down shall adjustable, thereby bling 
the said vertical slide bed to be set at varying heights. The base-plate of 
the machine may be made with a recess along its whole length to receive 
along sliding table, having its upper surface flush or even with the upper 
surface of the base-plate on either side of it, the sliding table carrying at 
one end of its upper surface a circular table, any overhanging work upon 
which may be supported during its rotation on the common flush surfaces 
of the sliding table and base-plate. 

2155. Apparatus ror Removine Air, J. H. West, London.—A communi- 
cation.—Dated 19th June, 1873. 

A suitable tap or body fitting into a hole in the head or lateral part of 
the caskror vessel to be filled up is provided with a feeding pipe, tube, or 
conduit extending somewhat above the highest part of the cask or vessel 
for feeding liquor to it, and with an escape-pipe, tube, or conduit ter- 
minating at one end, within the cask or vessel at its highest internal part 
jor conducting therefrom the air displaced by the filling up of the cask 
or vessel with liquor. 

2156. Presrrvino Woon, C. Brown, London.—Dated 20th June, 1873. 

The nature of this invention consists in filling the pores of the wood 
with lime, or a mixture of lime and sand. 

2157. Raitway Brakes, G. Spencer, London.—A communication.—Dated 
20th June, 1873. 

An improved method of applying brake power to railway carriages 
worked trom a frame suspended below the axles. 

2158. Breecu-Loapinc Fire-arms, A. Henry, Edinburgh, N.B.—Dated 
20th July, 1873. 

The features of novelty which constitute this invention consist in im- 
proved strikers hinged or jointed to the breech-piece or situate in a hori- 
zontal or inclined opening therein ; in improved arrangements of cocking 
the hammer; in improved arrangements of allowing the hammer to 
recede after igniting the cartridge; in an improved arrangement of at- 
taching the action to the trigger-plate ; in combined catches and bolts for 
locking the trigger and depressing lever ; in the mode of fixing the barrel 


to the body of the breech-action ; and in the form of vertically sliding 
breech-pieces. 


2159. Curtains on FLEXIBLE PARTITIONS FOR ScHooL Rooms, J. Glenden- 
ning, Norwich.— Dated 20th June, 1878. 

School-rooms are divided ef entirely by a curtain of felted 
fabric similar to an inverted roller blind wound on to a roller (when out 
of use) contained in a box on or in the floor, whence it is drawn up to form 
a screen or partition. Fora partial division of a room only one side of 
the curtain is confined in a vertical box on or in a side wall, but for an 
entire division both sides are so confined. The top of the curtain and the 
bottom roller on which it is wound are connected by pulleys and an 
endless cord, and the curtain is suspended from the top by means of 
flexible metallic bands and pulleys so as to connect all the moving parts. 


=e. Suurries, @. Langlands and J. Johnston, Dundee.—Dated 20th 
une, 1873. 
The features of novelty which constitute this invention are as follows : 
—First, the placing of an oscillating weft drag attached to the ordinary 
shuttle upon the yarn, whereby it is kept in a uniform state of tension, 
and yields readily where the weft is of unequal thickness or knotted ; 
and, Secondly, the insertion of a screw from the bottom of the shuttle to 
raise the oscillating drag and relieve its pressure on the yarn, and to act 
as a regulator on the drag, so as to adapt it for fine and coarse weft. 
2161. Vacise orn Knapsack, G. A. Page, Bradford, York.—A communica- 
tion.—Dated 20th June, 1878. 

When opened out it consists of a bottom part, four sides and four flaps, 
one for each side ; the flaps fold over and are fastened and pped. 
S108. Oran Furnaces, G. Nimmo, Glasgow, N.B.—Dated 20th June, 


This invention consists substantially in constructing the crucible steel 
furnaces, each of a close self-contained construction formed with an outer 
iron casing and lining of fire-brick, and a thin inner coating or 

fettling ” of fire-clay or ground broken crucibles or fire-brick, or a mix- 
ture of these, at the ui part, above the close ashpit; each 
f at in sets of from two to 














morning, or as often 
end or cross-bars held up by joint 








drawn from the it door in front, so as to let the fire and grate-bars 
tumble down for ing as di . Each furnace would preferably 
» made narrow, so as to hold two pots or crucibles in the width, but 
two, three, four, five, or more, in a row, in the len out from the back 
wall supporting the steam boilers and along w the furnaces were 
ranged. 
2163. Tueatnicar Itivsions, J. M. Morris, London.—Dated 2th June, 
1873. 


This invention consists of improvements upon 
performer is placed in a reclining position, having one hand or arm resting 
upon a stick or wand, and appears to remain in the air without sufficient 
visible support. 
jointed lever, the inner end of which carries a socket which rests upon the 
top of the tubular stick or wand, and is concealed by the hand or arm of 
the performer. The frame can be raised or lowe’ Wy tangent toothed 
wi and screws driven by a rod which passes down the tubular 
stick, the lower end of which fits into a socket upon a platform which 
contains wheels and gear driving the rod, and con to another rod 
which passes down one of the legs or feet of the platform, and is worked 
by a key or handle passed through a hole in the floor from below. By 
fixing the wheels of the tubular stick the latter may be made to revolve 
horizontally with the = ape performer. The apparatus may be 
applied to other purposes where weights have to be similarly moved. 
2165. Bortnc Macuinery D. Ainsley and P. Hall, Durham.—Dated 20th 

June, 1873. 

The object of this invention is to produce a simple and efficient boring 
machine which can be readily fixed in ition and transported from 
place to place, and will have great scope of action, that is to say, will be 
capable of working either in horizontal, vertical, or diagonal direction, at 
the pleasure of the miner. 

2166. Currinc Corks, 7. Murphy, Tipperary, Ireland.--Dated 20th June 
1873. 


This invention relates to a peculiar construction and arrangement of 
self-acting machines for cutting and forming from off the corkwood bark 
or other material stoppers or corks used for the mouths or openings of 
bottles or other vessels. 

2167. Rearinc Macuines, AND Makive up Sueaves, E. Whitworth, 
Lincolnshire.— Dated 20th June, 1873. 

The object of this invention is First, to construct reaping machines in 
such a manner that the crop as it is cut is delivered from them in the 
form of sheaves properly tied. The apparatus for tieing up cut crops 
into bundles may also be adapted to horse rakes. 

2168. Riverine anp Puncarnc Macuinery, J. Platt, Gloucester, and R. 
H. Tweddell, London.—Dated 21st June, 1873. 

This consists in accomplishing the more direct application of the 
pressure on the ram to the rivet or punch, by having two or more beams 
through which are a number of parallel holes, and two or more tie rods 
which will fit any of them. 

2169. Decarsuratine Cast Iron, C. Binks, London.—Dated 2st June, 


1873. 

The application, in its normal condition of a certain compound consist- 
ing chiefly of precipitated magnetic oxide of iron mixed with some 
organic matters containing carbon and nitrogen, and which compound is 
obtained as a residual product in manufacturing aniline, as the agent for 
decarburating cast iron for the production of malleable iron. The like 
Application of a mixture of this said residual compound and carbonate of 
dela or of potash. The application of the seid mixture in treating cast 
fron for its conversion into steel or for adjusting the relative proportions 
of the iron and azotised carbon to those which constitute steel. 

2171. Tursives, F. Wirth, Frankfort-on-the-Main, Germany.—A commu- 
nication.—Dated 21st June, 1873. 

A turbine constructed according to this invention consists in forming 
what is termed a reverse float on the convex side of the usual float. This 
reverse float has a port opening into the ordinary float or bucket, which 
may be formed by a steel guard cast on the sides of the turbine. There 
is an opening from the reverse float through the sides of the turbine 
through which the fluat or bucket is ventilated, the air passing through 
the port or opening from the reverse float to the ordinary float. It will 
thus be seen that the turbine bucketing is ventilated. This arrangement 
of a ventilating reverse float may be applied to any hydraulic impacting 
motor. 

CS, Sees Dispatcues, A. A. Crespin, Paris.—Dated 21st June, 
1873. 


The invertion consists in subdividing lines of pneumatic tubes into 
several trunks of lines. Between each portion of the line is inte ed an 
apparatus with a reservoir of compressed air receiving the carriers. As 
soon as the carriers have crossed the separation by virtue of the impetus 
acquired the juaction is closed, and fresh pressure is introduced in the 
next tube by means of a detent or catch working a valve. 

2173. Carpixc Encrnes, W. H. Mitchell and R. Jordinson, Huddersfield.— 
Dated 2ist June, 1873. 

The object of this invention is to prepare the wool or other fibrous 
substances as it comes off the “scribbler” so as to feed the same to the 
“carder” in a more even and uniform manner. 


2174. Gas, K. Mc L. P. Louttit, Greenwich, Kent.—Dated 21st June, 1873. 
The novelty of the invention consists in subjecting air after passing the 
same through hydrocarbon oils, spirits, or liquids, to certain heats 
whereby the air so impregnated first b volatilised and then con- 
verted into an olefiant gas of great heating and illuminating properties. 


2175. Curtivatrxe Lanp, C. P. Moody, Somersetshire.—Dated 21st June, 
1873 





‘ 


This invention of impro in img for cultivating land 
consists in combining in one implement a roller or clod crusher with one 
or more cultivators, scarifiers, broadshare ploughs, or other analogous 
implement for stirring or breaking up the land. 


2177. Gas, A. G. Hunter, Flint.—A communication.—Dated 21st June 
1873 


This invention relates to improved apparatus for making what is known 
as air gas by charging or impregna*ting atmospheric air with the vapours 
of a liquid hydrocarbon, such as gasoline, and consists in improvements 
in the carburetter or vessel in which the air is brought into contact wich 
the gasoline or other liquid hydrocarbon employed, which is contained 


+ Fy 7 + 





within a cistern of water, and the whole buried in the ground, by this 
means keeping the temperature comparatively unifo’ making the 
quality of the gas produced less d dent on atmospheric ch 





P ic changes, an 
enabling it to attain and retain its full illuminatin, power at all seasons 
of the year. The carburetter consists of a metallic vessel in which a 
fibrous material or fabric is so as to form a circuitous, tortuous, 
or labyrinthine passage for the air to travel in and come in contact with 
the hydrocarbon with which the fabric is saturated, the carburetter being 
vy divided into two distinct chambers, the air passing through 

t! 


ee > Mg A. M. Clark, London.—A communication.—Dated 21st 
une, \e $ 
The invention consists mainly in forcing, by the aid of pressure or ex- 
haustion, tanning or other liquors through the pores of the skin or hide, 
which is laid on a suitable filtering or porous surface on the bottom of a 
vessel, into which the liquor is then poured. The skin or hide is removed 
from time to time and immersed in a stronger liquor, after which it is 
laid, the other side up, on the filtering surface. To remove lime 
from the skins, they are thus impregnated with a weak saccharine solu- 
tion and washed with water. 
2179. Locomorive, C. C. Cramp, London.— Dated 23rd June, 1873. 
The boilers have two fires, the unconsumed carbon from the lower fire 
is consumed by the upper fire, the waste products of combustion are 
through the tubes of an air chamber and water tank before passing 
into the atmosphere, the tubes of the boiler are bent to ensure perfect 
circulation and the support of the fire-bars. If rotary ¢ es are 
employed the driving is effected by yo > If ordinary engines, cranks 
are formed on the driving shaft. A trolley is used by means of which 
points and sharp curves are readily taken. Guard irons are placed before 
the leading wheels for the purpose of preventing loss of life. The brakes 
by a screw action are to act on both sides of the driving wheels 
simultaneously. 
#190. —— Reema, 6. C. Cramp, Eenten. —Dated song ao, 1873. 
the € e consists of a rota’ ¢ er carryi i ms ; a 
cover is fixed to the cylinder — tight em thus forming an 
annular steam space ; discs are formed at the extremities for the pu: 
of keeping it steam tight; sliding pistons are used, working in slots cut 
the rotating cylinders, these receive their motion from friction 
— attached to the slide and wor! in cams formed on the side 
The cylinder is keyed on to the driving shaft which passes ugh 
bearings in the side discs. The invention will secure uniformity of motion 
by the action of the steam. The steam space bein, no 
difficulty is experienced in making the joints steam tight. It is also 
suitable for use in compounding non-condensing engines. 
2181. Portas_x Fires, M. Trattles, London.—Dated 23rd June, 1873. 
A paper box in a obtuce taper or circle form, with a ryt in the 


bottom, enclosed within six or more strips of wood of ious 

plaised on a spiral wire and bound round the strips of the wood in saw 
noches with wire, then di in , pitch, or tar, three or four 
sha of wood dipped in able ligui: en plaised in the bottom 
of the box, filled round with coal or coak, a jlid cealed up with a 
circlet hole in the lid of the box. Also secure the same by separate the 
invention for kind or ordinary fires made asabove. [Verbatim 


ling 
et literatim, we don't Toi this specification. —Ed. E.] 


2182. Motive Power, F. Zysel, London.—Dated 23rd June, 1873. 
on invention relates 


to a combination of screws and 


ven gearing 
wise that a reciprocating motion is communicated to a main 





ratus by which a | 
, straps hitherto employed. 


The performer is supported by a frame attached to | 
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| 
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wheel, which by means of other screws turning in comtrary directions 
gives continuous rotary motion to the axle of the vehicle or apgnreus 
which it is intended to drive. the primary impulsion is given by hand 
or other power 
2183. Looms, J. //. Parkinson, Rawtenstall, Lancashire. — Dated 23rd June 
As73. 

This invention relates to improvements in the construction and —_—- 
ment of the picking motion in what is known as under pick looms, 
object being to dispense with the picking bands and also with the check 


2186. Locomorive, Traction Exoixns, 8. A, Samuelson, Hamburgh.—Dated 
23rd June, 1873. 

This invention relates to the construction of the mechanism for trans- 
mitting motion from the engine to the driving wheels when the engine 
shaft bas to revolve at a quicker speed than the wheels. 

2187. Dawpy Rouvenrs, J. Whitehead, Manchester.—Dated 29rd June, 1875. 

This invention relates to that description of dandy roller in which the 
body or framework is constructed of pieces of wire soldered or brazed 
together, and consists in improved ents and forms of the wires 
and the ends of the roller, in order to obtain great strength combined 
with extreme lightness. 

2188. Rotary Enoiwes, A. G. Brookes, London.—A communication.— 
Dated 23rd June, 1873. 

This invention consists of a rotary engine to be actuated by steam or 
other fluid. A closed metal case is traversed by a shaft capable of rota- 
| in suitable bearings. The said shaft, which is mounted so as to touch 
and rotate in contact with the inner surface of the case at one part of ite 
periphery, has formed in it a longitudial slot or hole extending through 
that part of its length within the case. Through this slot or hole passes 
a disc or plate capable of sliding in the said The said disc or plate 
which ma) square, rectangular, circular, or of other suitable shape, 
corresponds with the sectional figure of the case, and rotates in the said 
case with its edges constantly in contact with the inner surface of the 
case or nearly so. When steam or other elastic fluid is used expansively 
it is preferred that the case should be of such sectional shape that the areaand 
leverage of the disc or plate, acted on by the steam or fluid, increases as the 
pressure of the expan steam or fluid decreases, so as to maintain the 
same amount of power exerted throughout the stroke. Suitable inlet and 
exhaust ports are provided for the supply and exhaust of the steam or 
fluid. If required the case may be made to revolve, the shaft remaining 
stationary. 

2191. Corrix Forwyrrcore, W. G. Ingall and C. J. Parsons, Bordesley, 
Birmingham.—Dated 23rd June, 1873. 

This invention consists principally of one long outer joint part to the 
coffin handie, held and fastened to the side of the coffin by spikes cast 
into the fastener, passed through the sides of the coffin and clenched, 
the fasteners having steady pegs, and the grip one continuous or nearly 
continuous bur to hinge upon. 

2192. Waste Preventine Cocks, Taps, orn Vatves, A. Sweet, London.— 
Dated 24th June, 1873. 

This invention consists in an apparatus used as a plug, or valve, which 
comprises a cylinder or case containing fluid with a piston therein con- 
nected to a piston rod which is connected to the pullof a water-closet 
or handle of a cock or tap. By one upward or downward—or on and off 
movement—one opening or shutting takes place, even when from 
accident or design the user may not make the proper shut-off movement. 
2193. Breecu-Loapinc Smart Arms, W. Powell, Birmingham.—Dated 

24th June, 1873. 

This invention consists in connecting and disconnecting the fore ends 
of drop-down guns by means of a sliding bolt working in a tubular guide 
connected to the w- ¥~ of the slotted fore end bar. This bolt is made 
to engage with a no or recess in the front of the loop on the barrels 
to fasten the fore end by a coiled spring, and is withdrawn to unfasten 
the fore end by a cranked lever, the inner short arm of which takes into 
a slot into the bolt near the front part of the fore end. This lever 
is lifted from the fore end to release the said fore end, and when the 
fore end is fastened to the barrels of the thumb te end of the 
ag is made to lie flush with the fore end by the on of the spring 

t, 
2194. Snaprnc Heets ror Boots anp Sxoes, W. B. Edge, London.—A 
communication.— Dated 24th June, 1873. 

This invention consists in the use of an eccentric cut to the exact shape 
which the heel is to receive, and so arranged that the heel being itself set 
in the same centre of rotation as this eccentric, the cutter can never act 
upon the heel excepting aceordingly as the centre is displaced, which 
displ t is obtained by means of a spring pressing continually against 
the axle of the eccentric. The principle of this invention is therefore 
based upon the possibility and the means of producing by machinery a 
heel of any irregular shape by means of an eccentric or analogous piece 
acting for the same purpose, whether this eccentric be guided by a spring 
or by a groove or otherwise. 


2195. Tozsacco Povucues, J. Macintosh, London.—Dated 24th June, 1873. 

The object of this invention is to lessen the cost and weight of the 
above articles by making them without frames, draw-strings, twisting or 
doubling folds of india-rubber for rendering the opening air-tight, as 
heretofore use In accordance with this invention the inventor makes 
an opening in the india-rubber or other flexible material which is covered 
with a flexible flap overlapping the opening on the underside, rendering 
the joint air-tight. It will readily understood that applying this 
invention to rigid vessels the flap must overlap the underside of the 
opening to ensure a fluid or liquid-tight joint. 


2196. Looms, W. H. Helm, Padiham, Lancaster.—Dated 29th June, 1873. 
This invention relates to a method of working the healds in power 
looms, and consists principally in dispensing with the tappets and 
treadles, and in connecting the front and back healds together at the 
bottom by means of straps attached to and passing round rollers fixed 
—s shaft in a similar manner to those ordinarily employed above the 





2197. Preventixnc Leakace 1x Woopen Caskxs, W. Jenkins, Aber- 
gavenny.—Dated 24th June, 1873. 

This invention consists in preventing leakage in wooden casks by 
covering them either wholly or partially with felt, which may be roofing 
felt or ships’ sheathing felt, and may be dipped in a solution of potash or 
other salt that readily absorbs moisture. 

2198. Spreapixc Manure, 2. Willacy, Preston, Lancashire.—Dated 24th 
June, 1873. 

This invention relates to a peculiar self-acting apparatus to be fitted 
into an o cart or wagon for spreading or distributing manure, 
stones, or other substances over the surface of land or roads, and consists 
essentially of a frame in which are fitted carrying rollers, round or over 
w an endless web revolves, and by the revolving of this web the 
manure or other substance or substances is or are discharged in a regular 
and uniform manner from the rear of the cart or wagon as it is drawn 
along by the horse or horses, 

2199. Jcncrions ror Gas axnp Water Matns, R. Nicholson, Dulwich, 
Surrey.— Dated 24th June, 1873. 

This invention consists in preventing leakage of gas or water from the 

mains or branches by surrounding the junctions with a chamber filled 


| with pitch or other suitable substance. 


2200. Bits ror Horses, H. EB. Newton, London.—A communication.— 
Dated 24th June, 1873. 

The object of this invention is so to construct horses’ bits that the 
length of the lever action shall vary with the force it is necessary to exert 
upon the reins attached to the bit. 

2201. Wispixno Yarns, J. Stubbs and J. Corrigan, Manchester.—Dated 
24th June, 1873. 

This invention relates to arrangements for arresting the rotation of the 
bobbins or spools when a thread is bruken, and for guiding the threads to 
the bobbins. 

2202. Fastextxc Hat Pecs or Hooks, 4. V. Newton, London.—A com- 

Se vm ey 1873. ‘ aie . 

nveution tes to hooks or or hanging up clothes, hats, an 
similar articles in halls and lobbies. _ aati 
2203. Rearivc Macuines, D. Pidgeon and W. Manwaring, Banbury.— 
Dated 24th June, 1873. 

This invention relates, First, to improvements in that class of reaping 
machines in which two paths are provided for the rotating rakes in order 
that at the option of the driver of the machine the rakes may be caused 
to dis: cut corn from the platform or to pass over the corn with- 


out discharging it. 
2204. Tanna, J. Bvershed, Shere, Surrey.—Dated 24th June, 187. 

This provisional cification describes treating hides or skins 
radially around a shaft, each hide or skin first doubled over and 
sewn together round the — so as to forma bag. The hides or skins 
80 arranged may be treated packs of sixty or a hundred or more in- 
stead of singly, and to apply constant or intermittent motion as may be 
required while in process at a emall cost as com to the manual 
labour of “ »” while the full advantages of the “ percolating” 
system are secured a simple and convenient , either pressure or 
suction being applied as the operator may see fit, by one valve and 
opening ano’ . 

2205. Freep Warsr Heatina, A. M. Clark, London.—A communication.— 
Dated 24th June, 1873. 

The improvements relate to tubular feed-water heaters in which the 
water is first passed a ay pa pp 
for the purpose of increasing the absorption of caloric ito 
a large heater of similar construction, both being in the same 
casing, and into which the steam is introduced from the boiler r 
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pa through a peat, the water being heated even above the boiling 
int before entering the boiler. Several arrangements of feed-water 
eaters are described, one of rectangular form being adapted for use with 
fixed and marme engines. Another arrangement of cylindrical form is 
described for use with such engines, while a third arrangement adapted 
for locomotives is fitted in the smoke box in which the feed-water is 
heated both by the products of combustion and also laterally by the steam 
from the boiler and vertically by the blast pipe which is curried through 
the heater. 
2206. Lire Buoys, &c., J. Stewart, Glasgow.—Dated 18th June, 1873. 

‘This invention substantially consists in grinding or cutting cork 
shavings small, and roasting or burning them to a dark brown elastic 
char, which causes it to owe and to be more buoyant und impervious to 
water, and then in filling the said ground burnt cork into small bags 
made of oil or other waterproof fabric, and sewing these into canvas life- 
belts or other shaped buoys for the purpose of floating bodies in deep 
water, and thus saving life and property. 

2207. Looms, RK. Tomlinson, Water-le-Dale, and R. Moss, Preston.—Dated 
25th June, 1873. 

The features of novelty in this invention are very simple, but most 
effective in action, and very valuable both to workers and employers of 
labour. They consist of using rods of an oval shape in the sheds of looms 
instead of the round rods now in general use, the effect on the yarn being 
to preserve it from fnjury in passing the sheds, so that when it comes 
to the reed and shuttle a fine cover is made on the cloth. The yarn in 
the sheds embracing each side of oval rods four or five times the surface 
reduce the friction between the yarn and rods, Coy preserving such 
rods from nicking or indenting by wear. The yarn is likewise preserved 
by having to pass such sheds in an obtuse rather than an acute angle. 


2208. Picker Motion ror Looms, B. 7. Hughes, London.—A communica- 
tion. — Dated 25th June, 1873. 

This invention relates to an improvement in device for actuating the 
pickerstaffs of looms, the object being to impart to the staff a motion of 
the sane power without regard to the tose | with which the loom is 
operated, in order to prevent the possibility of the shuttle stopping in its 
passage ecross the loom, and the invention consists in combining with 
each pickerstaff a lever actuated by a cam to force it back, which back 
movement of the lever acts upon a spiral spring to partially wind the said 
spring, that when the lever escapes from the said cam the reaction of the 


a 


said spring will cause a quick throw of the lever and corresp i 


tive currents are employed for working a t; pe 9 step by step, or for 


moving a slide or turning a drum, 80 the number of cur- 
rents necessary for bringing a particular type into action are reduced by 
causing a current of the one direction to turn the type-wheel a number 
of steps, such as four, while a current of the other tion turns it one 
| step, or by causing a current of the one direction to move the slide or 
drum longitudinally while a current in the other direction moves the 
slide transversely, or the drum round its axis. And such currents are 
also employed to move two markers which make contact so as to 
render active by their particular combinations electro-magnets that work 
cular types. 
2227. Sewinc Macuines, A. Kimball and J. Norton, Glasgow.—Dated 
27th June, 1873. 

One imp t ists in guiding and sustaining the side of the 

ved cam-piece which is fixed on the inner side of the needle bar by a 
long vertical eye or tubular piece formed on the cam-piece and sliding on 
a vertical rod fixed to the frame containing the needle bar. A second 
improvement consists in attaching the adjustable tension appliance for 
the upper thread to the sliding frame carrying the needle bar. 

2233. Sream Enoines, W. Rowan, Belfast.—Dated 27th June, 1873. 

This invention consists mainly in the employment of an equilibrium 
double beat valve and sliding exhaust valve, working in eee with 
each other and each wrought by the same tappet shaft, and in the par- 
ticular arrangement of the tappet by which the sliding exhaust valve is 
wrought, also in the employment of a certain number of cylinders in 
connection, 

2235. Lamps, G. 7. Bousfleld, Sutton, Surrey.—A communication.— Dated 
27th June, 1873. 

The object of this invention is to supply oxygen direct to the flame of 
a lamp sufficient in quantity to cause the complete combustion of all the 
obnoxious gases. A stand und cover or chimney is also employed for the 
flame, by which the cooking utensils can be held over the flame, while at 
the same time full benefit from the lamp as an illuminator is secured. 


2236. Sopa anv Cuiorine, A. R. Arroti, St. Helen's, Lancashire. — 
Dated 27th June, 1873. 

This provisional specification describes the manufacture of soda and 
chlorine from common salt. For this purpose phosphate of peroxide of 
iron and common salt are exposed at a red heat in a suitable furnace to 
the action of air or steam or both, by which means the common salt is 








throw of the pickerstaff. 


2210. Excines Workep spy Votatite Liquips, W. Spence, London.—A 
communication.— Dated 25th June, 1873. 

In this engine the piston of the cylinder is worked at each stroke by 
means of the vapour from one of four generators acting successively, a 

rtial vacuum being formed on the opposite side of the piston, which is 

rought into communication with a condenser. The said vapour is 
produced from the vulatile liquid tained in each tor by means 
of a coil of pipes through which steam is y Each condenser 
also has a coil of pipes through which cold water is passed, and there is a 
chamber between each condenser and pair of generators with connecting 
pipes furnished with valves. By this arrang to pparat 
there is a constant circulation of liquid and vapour from the generators 
through the central cylinder and 1 3 ively, the water of 
condensation being returned to the boiler and converted into steam. 
2211. Drawina Corks, J. Mubson, Sheffield.—Dated 25th June, 1873. 

This invention consists of various improved instruments or arrange- 
ments of apparatus fur lifting corkscrews or spirals after they have been 
screwed into the corks, the said instruments or arrangements being 
mainly based on the lever principle, and having in most cases a collar or 
collars at their lower end to rest upon the neck of the bottle while the 
lifting of the screw or spiral with the cork is being effected. 

2213. Semina, Dovsiina, anp Twistina, 8. B. Asquith, Leeds, and F. 
A. Greenwood, Bradfo. d.— Dated 25th June, 1873. 

The invention relates to machines in which the ordinary flyer or cap is 
replaced by a cylinder or cup. It is fitted loose on its indie, and rests 
on a collar fitted on the spindle, and rotating therewith, although free tu 
move up and down for the necessary traverse, which collar assists its 
rotation. The bobbin is connected with the spindle, and the drag cord 
is applied to the cylinder or cup, Each drag cord is attached at one end 
to the rail and at the other to an adjustable eye or attachment. The 
whole of these eyes or attachments are fixed on a movable bar, and are 
made independently adjustable thereon to enable the tension of each 
break cord to be separately adjusted, whilst by moving the bar on which 
they are fixed the whole may be simultaneously and equally regulated as 
required. 

2215. Orenina anp CLosING oF APERTURES IN BarRRELs, &c., N. Ager, 
n,— Dated 25th June, 1873. 

This consists in a screw or plain bush for fixing into the aperture in a 
cask. It is threaded in the interior for the reception of a central tube 
having a valve at its back end with holes made near the valve, which, 
when uncovered by screwing the tube into the barrel, permit the fluid to 
pass to a cock, which is screwed on the other end of the tube. 

2216 Correr Tunes, B. Mapplebeck, Birmingham.—Dated 25th June, 
1873. 

The invention has for its object to manufacture solid drawn brass tubes 
with a copper end or copper tubes. An ingot is first cast partly of copper, 
portly of brass, and is afterwards drawn into a tube. 

2217. Extinavtsnine Fires, @. Haseltine, London.—A conmunication.— 
Dated 26th June, 1873. 

This invention relates to extinguishing fires by the use of carbonic 
acid gas, and it consists in the combination and arrang tof the gas 
generating materials in such relation to each other that they may be 
gradually combined and the proper chemical action produced in the 
desired portions or quantities. The said invention also consists in the 
means employed for effecting such combination and for properly 
controlling the gas and distributing the same to the points required. 
2219. Locks ror Doors or Gates, &c., 7. Mansbridge, Berkshire.—Dated 

26th June, 1873. 

The object of the invention is to obtain security against the illicit 
opening of doors or gates by duplicate keys or other means. For this 
purpose after the dour or gate has been locked in the ordinary way, a stem 
with ashorter piece hinged to it, with capability of opening to a limited 
extent only, is passed through the keyhole, when the hinged piece—or 
there may be more than one—opens to prevent the return of the stem, 
which is then held in position by a padlock or other suitable means, 
2220. Preservino Meat, Fruit, AND VeceraBLes, W. R. Lake, London. 

—A communication, — Dated 26th June, 1873. 

This invention has for its object the preservation of meat, fruit, vege- 
tables, and other commodities perishable in the presence of air, without 
cooking and without the introduction of an bat » us or other- 
wise, that could —— chemical change therein, or deteriorate their 
natural purity and freshness of flavour. 

2221. Tunneviina, G. T. Bougfleld, Surrey.—A communicatin.—Dated 
26th June, 1873. 

The invention consists of the method of prosecuting the work of tun- 

elling in a compressed atmosphere, or one of the requisite pressure, to 
prevent the irruption of water, in whole or in part, into the tunnel work. 
An air-tight antechamber is established at the entrance of the tunnel, 
with a door at each of its ends. Compressed air is forced into the tunnel 
work, 80 as to produce an atmosphere sufficiently 1 to prevent 
the entrance of water, in whole or in part; access is had to the tunnel 
work through the antechamber, which is put in communication alter- 
nately with the external atmosphere and with the P d atmosph 
within the tunnel work by means of stopcocks. 


2222. InxsTanps, J. M, Plessner, London,—Dated 26th June, 1873. 

The object of this invention is to provide facilities for the use of inks of 
various kinds, and for the protection of such inks when not in use from 
dust and evaporation through exposure to the air. 

2228, Srinnino, Dovs.inc, anD Twistine, J. Carter, Halifax.—Dated 
26th June, 1873, 


























The object of this invention is, in spinning peyty Chet impart the | 


required rotation to the spindles without the aid of the driving drum or 

} in cylinder and separate driving cord or band for each spindle as hereto- 

ore, 

2224. Anti-Corrosivs Boitger Fiuip, 7. Payne, London,.—Dated 26th 
June, 1873, 

An anti-corrosive boiler fluid for destroying and preventing corrosion 
and incrustation in steam boilers, also for the prevention of the forming 
of the water, and for the purpose of lubricating the working parts of the 
steam engine which are exposed to the direct action of the steam, such as 
p.ston and sl de valve, 

2225. Evecrric Tereorapn Apparatus, C. W. Siemens, London.—A com- 
munication.—Dated 27th June, 1873. 

This invention :elates to apparatus for sending by means of finger keys 

thisant r he 


2237. AnriFictaL Fuet, J. Hunt, Ewell, Surrey.—Dated 27th June, 1873. 

This provisional specification describes mixing peat or peat earth with 
coal or coke dust, breeze, lignite, or such like carbonaceous substances, 
and grinding them together in a grinding mill. 

2240. Srorrerina anp Capsutine Borties, W. Betts, London.— Dated 
27th June, 1873. 

According to this improved mode of stoppering and capsuling bottles, 
the cork is secured in the bottle by the aid of a metal cap placed over it 
and held in position by two half ferrules of iron held together by either a 
metal ring, which is passed over them, or by the application of a soft 
mnetal capsule alone, Over the cork, metal cup, and half ferrules thus 
secured is placed the soft metal capsule, of a ee and size sufficient to 
cover the usual empty space left in the necks of champagne bottles and 
the half ferrules and rings, and secure such capsule close round the neck 
of the bottle and the before-mentioned half ferrules by any well-known 
capsu'ing machine, preferring for that purpose a machine consisting of an 
india-rubber chamber, which is caused to grip the capsule and bottle neck 
by the action of hydrostatic pressure. The metal cap on the a of the 
cork may he covered with a soft metal capsule of its own, or the main 
capsule may have a domed shaped centre formed in one piece therewith, 
80 as to fit over the before-mentioned metal cap. The raised dome may 

tamped or or ted in any required manner. The said long soft 

metal capsule may also be provided with any required trade mark and 

label on its side or top, or both side and top, which may be either plain 
1 a 








ing or b in one, two, or more colours, and may be per- 
forated. 
2242. Securtne Corks 1n Bortes, R. A. Gooding, Manclester.—Dated 
28th June, 1873. 


The improvement consists in the use of a strip or band of zinc, or other 
suitable metal, attached closely to the neck of the bottle below the en- 
la upper part, and provided with two pins or studs. A second strip 
py aod . used, the two ends of which are bent downwards and attached 
to the pins or studs above mentioned. The horizontal centre portion of 
the second strips can be brought vver the cork when the bottle is filled 
and the stopper inserted, or can be drawn away from the cork or stopper 
when the bottle is opened. 

2243. Stream Borters AND Furnaces, W. Wright, Shefield.—Dated 28th 
June, 1873. 

The heat from the furnace or other source of heat passes through a 
series of metal coils, one inside the other, up to the water line, and after 
evaporating the water surrounding them passes into a smoke-box or 
chamber, whence the heat and products of bustion are conveyed by a 
pipe to a water cistern or condensers (ex usted by a fan or an air pump) 
where the tar and ia are deposited, the refuse matter being driven 
off by thefan or air pump. A corresponding boiler may also be employed 
to utilise waste steam, which is admitted into a chamber a* the top, and 
passes down through the coils into an outer casing, having an outlet at 
the top and a syphon for dischargi 1 water at the bottom. 
Steam from this Soller is admitted through a pipe and valve into the 
original boiler. 

2246 Cacoric Exaines, C. W. Siemens, London.— Dated 28th June, 1873. 

This invention relates to means of obtaining motive power from the 
prepond of liquid displaced by the dilatation of air or other gas and 
generation of vapour by heat, alternating with the contraction of the 
gas and the condensation of the vapour by cold, the alternate heating 
and cooling of the gaseous fluid being effected by transferring it succes- 
sively from a cold to a hot, and back from hot to a cold vessel or com- 
partment through a regenerator, and this transference of the fluid being 
effected by the moving mechanism in such order that the displacement of 
the liquid caused by the alternate dilatation anc tracti of the 
gaseous fluid gives a preponderating weight or pressure, which moves the 
machine. One form of the ap t ists i ip ting vessels 
connected to cranks, such vessels dipping mouth downwards into liquid, 
so that their gaseous contents above the liquid are alternately transferred 
from the one tC the other through the eoqeneenins, and being in the one 
case heated and in the other case cooled, have their volume so changed 
that the liquid in which the vessel vy is raised or lowered in level, 
giving a preponderance of pressure in favour of the movement of the 
vessel In another form a number of compartments of a rotating vessel 

ted on an inclined axis contain the liquid and the gaseous fluid, and 
some of these compartments are heated, while a corresponding number 
are cooled. The liquid has free passage to all the compartments at 
bottom, but the gaseous contents of any one of the hot compartments 
communicate with those of one of the cold compartments through a 
regenerator, by a cone so arranged that those compartments which are 
descending (owing to the rotating of the vessel on its inclined axis) have 
always a preponderating weight of liquid over those which are ascending, 
and this prepond titutes the moving force, 
2250. Acruatina Stipe Vatves, J. Rome, Hornsey, Middlesex.— Dated 

28th June, 1873. 

This invention relates to improvements in the means of actuating slide 
valves for that class of direct-acting steam engines or steam pumps, in 
which the valve motion is effected by steam only, without employing any 

hanical gear ted with the piston or piston-rod, and these im- 
rovements consist chiefly in the employment of one or, in some cases, 
wo small slide valves working transversely ac:oss the casing or main 

slide valve; or the main slide valve and casing may be arranged to act 
without an additional slide or slides, 
2253. Woven Faprics, H. Greaves, T. T. Pearson, and J. Brickhill, Man- 

chester.—Dated 28th June, 1873. 

In wearing strips and checks it is customary to use warp and weft 
| twisted in the same direction ; now the invention consists in the use of 

warp and weft twisted alternately in contrary directions, whereby strips 
lengthwise or crosswise, or checks may be produced, the patt being 
indicated by the effects of light on the differently twisted yarns. 
2259. Warer Liquip, Gas, anp Steam Gavces, A, C, Henderson, London. 
—A communication.— Dated 30th June, 1873. 
| The i tion relates to apparatus for g water, liquids, or gas 
supplied by conduits, and in the application of the principle, either as 
lifting a} tus, or as distributors to steam, gas, or other motors. The 
mechanism of the gauge consists of a shaft a valve at each end, 
and springs for actuating them. The shaft is quite independent, being 
neither maintained by slides or guides, and is not d ed by the pres- 
sure of the water, liquid, or gas, the valves being eq balanced, and 
t neutralising surfaces to the pressure. A lever furnished with 
movable rollers for the springs to slide on turns on axes, or otherwise 
tuates the shaft and valves by aid of the rollers, as well as a shaft in 
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currents of electricity in various an 
equalising and directing electrical currents, and for receiving currents 
wnd applying them for marking or printing symbols or charact le- 
ending upon the bination an ion of the currents received. 
he finger keys are arranged in combination with levers and other nie- 
chanism so as to push transversely sliding pins mounted in a travelling 
chain, ur to move slides mounted on a revolving drum, the pins so pro- 
truded or the slides so shifted serving to e contucts for the trans- 
mission of electric currents by a line wire. Currents transmitted by a 
line wire are directed and equalised in duration by contact- 
iusti:uments combined with electro- 80 arran, that contact 
when made is immediately broken, and thus a current, whatever be the 
duration of contact for it at the sending ins it, is permitted to act 








only for a short period on the receiving instrument. Positive und nega- 


communication with a ratchet wheel, which shows the quantity of liquid 
or gas delivered ; and a central aon the lower end of which is con- 
nected to a membrane of metal, rubber, or other substance, follows 
the alternate movement of the latter, causing the lever which is con- 
nected to the upper end of the support to describe a ent of a circle, 
the said lever Fam —_ a —_ omy See mplenis 
to nature employment o a) us re) 
the volume delivered at each codibtaon of the membrane. 
2264. Cottar Srvups, Souirarres, anv Sieeve Links, W. C. Alldridge, 
Birmingham.— Dated 80th June 1873. 

This invention consists in connecting tozether the two disos of which 
collar studs consist (or the parts of other like dress 
fastenings) by meuns of « stem which ts the back disc which 








presses upon the neck to take any inclination which the part on which it 
presses takes, and thus to obviate the painful pressure frequently pro- 
duced by collar studs and like dress fastenings pavng d stems. The 
front disc carries at its back a fixed stem and the dise a tubular 
piece into which the spherical end of the stem on the other disc is 
engaged by the edge of the tubular piece being burnished or turned over 
the said spherical end. The parts are thus securely connected together 
while the back disc can take-any required inclination. 


2305. Steam Enoine Brakes, H. A. Bonneville, London.—A commuii- 
caution. —Dated 21st June, 1873. 

This invention consists in oe cage with a steam cylinder of-a locc- 
motive or stationary steam engine. pipes leading either from the valve 
chest into a reservoir containing water, and from the exhaust pipe into 
the smoke cham and the open atmosphere, and an air-pipe and a 
water-pipe, in such a manner than when the cylinder acts as brake, the 
high temperature of the compressed air or gas is reduced, pure air is 
drawn in the peed which thus is saved from fonling, and the heated 
air or water which are ejected from said steam cylinder serve to heat the 
feed water, and thereby the work expended in compressing the air is 
stored up for future use. 


2359. Daivine Bett, B. Hofmark, London.—A communication.—Dated 
July 8th, 1873, 

This driving belt is composed of a series of links, each link consisting of 

wire formed into what may be termed a flat oval spiral. The links are 
ted together by t se rods having hooks at their ends. 
2376. Sroprine Looms, F. 7. Schmidt, Bradford.—Dated 9th July, 1873. 

This invention relates to employing a reed fitted near the back warp 
rail, and weighted threads or cords having mails or knees fitted on; the 
warp threads pass through the reed and mails; the threads or eords are 
fixed at the top to slip mails fitted on a rod and fixed in a top frame, so 
constructed that the weighted threads or cords can be placed on the rod 
or withdrawn, according to the number of warp threads to be used. The 
weights fixed at the bottom end of the weighted threads or cords pass 
through a box open top and bottom ; underneath the box is a band work- 
ing forward and backwards ; this band is worked by levers, actuated by 
eccentrics fitted on the lower shaft of the loom. Should a warp thread or 
threaus break or become slack, the weights on the weighted threads or 
cords will fall, passing the bottom of the box, come in contact with the 
moving band; and will bend the band, ling back a spring actuating a 
pin or wire and giving motion to a shaft or rod on which is fitted a draw 
catch ; this draw ca coming in contact with the throw off catch 
actuates the stop rod and throwing off handle, bringing the loom to a 
standstill. 

4031. Srircuine Books, G. Haseltine, London.—A communication.—Dated 
6th December, 1873. 

This invention relates to improvements in machinery for stitching 
books, especially that class of books which are stitched in the fold of the 
back, and which are by means of this invention stitched or secured by 
wire staples inserted in perforations in the fold of the back, and clinched 
either upon the outside or inside of the book. 


4070. Seraratine Tin From Tinnens’ Waste, G@. Haseltine, London.—A 
communication.—Dated 10th December, 1873. 
The said invention consists: First, in treating the tin scraps or tinners’ 
lippings first in hydrochloric acid of 20 deg, Baumé till the bath gets 
exhausted, then gradually adding to the latter nitric acid of 40 deg. Baumé 
in = ti : with a a ed a of chlorate of = A the 
same in powder, not ex a certain percentage hereafter specified ; 
Second, in treating tinners’ clippings with bgdnoebionts acid until about 
two-thirds of the tin upon the surface is dissolved therefrom, then intro- 
ducing the same in a bath of hydrochloric acid, nitric acid, and chlorate 
of potash, until the remainder of the tin is dissolved. The said invention 
also consists in apparatus for carrying the above described processes into 
operation. 
4072. Lusricators, A. Browne, London.—A communication.—Dated 10th 
December, 1873. 

The features of novelty of this invention consist in constructing a 
lubricator for lubricating steam chests or cylinders with oil, tallow, con- 
gealed or solidified grease, and other lubricating materials or compound 
automatically by the action of steam, the pressure of the said steam being 
used to force the lubricating material out of the lubricator. 


4095. Sream Generators, 8. J Ditchjeld, G. Watson, and J. Childe, 
Seaham Harbour, Durham —Dated 12tn December, 1873. 

The generators are fitted with divisions to cause the air to circulate in a 
serpentine manner over and through sponges to absorb the hydrocarbon 
or other volatile oils or spirits, which sponges are held by rings fitted half- 
way up between the said divisions, over which sponges a steady and 
regular current of compressed air is passing from the compressed air 

hamber, forced therei by means of air pumps; the said generators 
being the receivers of the required quantities of oils or spirits and atmo- 
spheric air which in it commingle, the oils or spirits being introduced by 
means of a supply pipe from the store tank containing the oils or spirits ; 
and which said g tors are ircled by a trough or steam jacket 
filled with hot water or steam. The air thus passes through certain pipes 
fitted with throttle valves and stop taps into the ordinary boiler furnaces 
charged with coke or asbestos, which said air then ignites. 


4102. Toots, J. H. Johnson, London. — A cominunication.—Dated 13th 
Debember, 1873. 

This invention relates to certain machinery or apparatus for cutting, 
shaping, and polishing stone, specially adapted for the use as the cutting 
agent of carbon or black diamond points, and comprises, First, a machine 
for surfacing cr smoething stone ; Second, a machine for sawing stone ; 
Third, a machine for squaring or cutting stone to any angle, cutting or 
forming ornamentations in or on stone, turning and fluting columns, 
cutting posts or columns to particular angles, such as rectangles, octa- 
gons, hexagons, &c ; Fourth, a machine or tool for cutting circular holes 
in stone ; Fifth, a tool adapted to form monlded edges on stone ; Sixth, 
a tool for polishing stone; Seventh, a machine specially adapted for 
working stone, and more particularly for carving or polishing the same. 
4113. Imp_Lements, @. Haseltine, London.—A communication.— Dated 18th 

December, 1873. 

These improved implements f r cutting, gripping, and punching in the 
various operations of workshop practice, and for analagous uses, have their 
working jaw or jaws stveted and operated by means of a teggle-joint 
actuated & lever or levers formed with and upon one or both of the 
toggles. The said invention is equally applicable to tools for compara- 
tively heavy work, aud therefore requiring a fixed base or support and to 
those — of being held and manipulated by the hand of the work- 
man for lighter operations. 

4154. BaLtoons ror Apvertisine, BE. P. H. Vaughan, London.—A com- 
municatton.— Dated 18th December, 1873. 

The balloon is manufactured in the well-known manner, and for the 
purposes of treatment under this invention is laid in an uninflated con- 
dition upon a flat table, and any desired incription or design imparted 
thereto by means of stencil piates. Ornamentation or shading is also 
imparted by turning the balloon inside out and applying the same there- 
to, after which the balloon is again turned, and upon being inflated is 
ready for use. 


4228. Rai. Joints, G. B. Dering, Lockleys, Welwyn, Hertfordshire.—Dated 
24th December, 1873. 

The objects in view are mainly the production of inexpensive rails, 
combining at one and the same time the advantages at present 
only by those of the most costly descriptions, and then seldom united, of 
durable wearing surface, general strength and rigidity, and complete 
aafety from fracture, by certain methods of employing cast and wrought 
meen in conjunction with each other, an improved sectional form of 
rail and joint for the same, which rails may be constructed most advan- 
tageously upon the compound systems comprised in the present patent, 
or of rolled iron or steel by the ordinary mode of manufacture, or other- 
wise, and a cheap, strong, and superior rail joint—which may be used for 
uniting many descriptions of the pound rails, factured accordi: 
to this patent, or other kinds, The claims are as follow :- First, the 
construction of compound rails consisting partly of cast and partly of 
wrought metals of any suitable kinds, and comprising the like employ- 
ment of appropriate mixtures, combinations, or alloys, whether or not 
— in the manner and by the means substantially as herein 
described, including the use for the purpose of such manufacture— 
whether the rails be of the exact descriptions hereby claimed or other- 
wise—of the various foundry arrangements indicated, the constructions 
of and modes of working the moulds as described, especially the use in 
making rails by the process of running cast in connection with wrought 
metals of moulds, wransversely divided in any manner or otherwise, con- 
structed or manipulated after the modes indicated so as to form such cast 
portion or portions of the rail in separate sections, and the method of 
extracting from the moulds the compound rails or cast bars to be used 
in the construction thereof; alsothe combined employment in the manu- 
facture uf one and the same rail of any of the different methods of asso- 
ciating the cast and wrought metals as set forth, and the mode of 
tecting the ends of rails as described. Secondly, the combined use of the 
modift 
e 




















ed sectional form of ‘‘ double-headed ” and “ flange ’ rails, of what- 

ver mat with the joint for the same as described. —- 

the improved joint for ‘ double-headed ” and “' flange” rails as described, 
of whatever materials the parts composing it may be formed. 

4247. Generatino Steam, A. M. Ciark, London.—A communication.— 


Dated 26tr » 1873. 

This invention relates to the instantaneous development of steam and 
vapour by the application of liquid substances to highly heated surfaces 
in expan: consisting of a series of hollow spheres or balls and half 

80 iu the furnace as to be directly surrounded by the fire, 
said expanders , with the pipe leading to the 
engine, and eavh having a feed-pipe jet bulb sv arranged that each ro- 
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ceives its due measure of feed in such small quantity that the force of the 
instantaneous expansion is controllable. A powerful d air 


a) tus is employed.on the feed pipe to compensate for the shocks 
Sradosed by the sudden expansion when the jets are let in. 
1998. Dovsce Furrow Provors, F. Raniell and H. Rantell, North 
Walsham, Norfink.—Dated 4th June, 1873 

This invention has for its object 2 sep era in double furrow 
pl ughs, and relates to means employed for steering the ploughs whe. 
in work, for lifting the front of both ploughs out of work at the 
headlands. and for taking up the front plough; also to slide plates for 
altering the width of the beams 





STéam Power on Tramways.— By the West London and Kew 
and Richmond Tramways Bill it is proposed that the use of steam 

wer should be permitted on the West London and the Kew and 
Richmond Tramways, authorised by the ‘‘ Orders” of 1873 The 
34 section of the Tramways Act, 1870, provides that all carriages 
used on any tramway shall be moved by the power prescribed by 
the special Act, and where no such power is prescribed by animal 
power only. The object of the bill is to obtain a dispensation from 
this provision, and authority to adopt the application of steam 
power to tramway cars patented by Mr. John Grantham, engineer. 

Prizes OFFERED BY THE Paris Society FoR THE ENCOURAGE- 
MENT OF NATIONAL INDUSTRY.—In addition to the grand annual 
medal of commerce, Chaptal prize, a prize of 2000 francs in the 
class of cotton industries, the Society offers the following prizes 
for the year 1874 :— 


Frs. 
For a small motor for home industries .. «2 «+ «+ 2100 
Combing cotton and short fibres . 9 .. se + +e oe ee 100 
Dressing of millstones (Ferté-sous-Jouarre prize)... .. +. 5000 
Practical and economic production of oxygen ee ee +e 2000 
1000 


Utilisation of waste matters in factories ..  .. ++ «+ «» 

Transfurmation yielding a natural uveful product, such | 4000 
as quinine, sugar, Mc. .. «e  ee te ees 

Artificial production of fatty acids and wax .. .. oe +. 4000 

Disinfection of the residue of the purification of gas... .. 3010 

Conservation of food in the fresh state ..  .. «+. . «- 1000 

Apparatus forsmall workshops producing hightemperatures 1000 


- 


Cultivation of grass and trees in monntains .. .. .- 2000 
Do. Pe dm o (second prize)... .. .- 500 
Irrigation .. .. «1 08 8 8 «+ es oe +e oe ve 3000 
Do. (second prize) . .. .. 2000 


Production of healthy seed from French silkworms .. .. 500 

Reclamation of land and embankments .. .. «- -» 2000 

A drill for sowing manure in powder... «. «se ee «+ 1000 

Study of the progression of the phylloxera from one vine) 4 9 

toamother . .. «+s «+ oe oF «+ e 

Fabrification of good photographic paper... .. «. «. . 2000 
Details of these and other prizes to be obtained on application to 
the secretary, No. 17, Rue de l’Abbaye, Paris. 

PavEMENTS.—The report by Mr. William Haywood, the engineer 
and surveyor to the Commissioners of Sewers of the City of London, 
on the accidents to horses on carriageway pavements, which was 
laid before a meeting of the commissioners at the Guildhall on the 
16th ult., has been printed for circulation. Mr. Haywood states 
that in the reference made to him he was directed to cvuse 
observations to be made as to the number of accidents befalling 


horses on the asphalte, wood, and granite pavings, under as nearly | 


as possible similar circumstances, distinguishing the different 
results under different conditions of weather, and showing the per- 
centage of accidents, with any other particulars worthy of notice. 
The police were employed to make the observations, the whole 
number of those engaged being forty three. None were made on 
Sundays, the horse traffic on that day being only from 20 to 30 per 
cent. of that on other days of the week. No notice was taken of 
the slipping of a horse, and the accidents were classified under the 
heads of “falls on knees,” ‘‘falls on haunches,” and ‘ complete 
falls.” The observations of accidents were commenced on the !0th 
of March, and continued to the 5th of April last, during which the 
weather was generally fine. They were then discontinued, but 
they were resumed on the 9th of May, when rainy weather was 
expected, and continued till the 7th June. The observations 
were made on fifty working days. It would have been desirable 
to have observations taken in streets of similar width and gradient, 
of which pavements were in equally good condition of ~ eo and 
the traffic nearly as possible the same in character and extent. 


This similarity of conditions was, however, unattainable. After | 


much consideration the pavements selected for observation were (1) 
the asphalte pavement of Cheapside and the Poultry; (2) the 
granite pavement of King William-street and part of Cannon- 
street; (3) the improved wood pavement in King William-street 
and Gracechurch-street, and the ligno-mineral pavement 
(Trenaunay’s patent) in Gracechurch-street. It was found that 
of “falls on knees” the wood had the greatest proportion, more 
than five-sixths of the accidents being of this class, and that 
asphalte has the fewest falls on knees. Of falls on haunches the 
asphalte had the largest proportion, and these accidents upon it 
were very largely in excess of those on either of the other pave- 
ments, while the wood had the smallest proportion of this class of 
idents. Of plete falls there were fewest on the wood and 
most on the granite, but the difference between the asphalte and 
granite was in this respect small, and on both asphalte and granite 
there was something tke four times the proportion of complete 
falls that there were on the wood. It appeared generally that 
horses travelling on the wood pavement were on the whole 
subjected to falls of a character less inconvenient to the general 
traffic in the street, and also less likely to be injurious to the 
horses than those travelling on the other two pavements, and that 
in this respect the ligno-mineral was superior to the improved wood 
pavement, It was also noticed that, whatever was the nature of 
the accident, the horses recovered their feet more easily on wood 
than they did either on asphalte or granite. Mr. Haywood observes 
that a consideration of those facts ascertained as to the conditions 
affecting slipperiness shows how wrong it would be to take the first 
road results of the observations as an exact measure of the 
relative safety of the pavements at all times of the year. To 
obtain exact results with reference to these, it would neces- 
to take observations on the three classes of pavements 

at different seasons of the year. All that can now be done is to 
take the figures given by the fifty days’ observations, and, after 
studying them by the side of the modifying circumstances set forth 
in the report, to draw such general conclusions as may seem to be 
warranted. He says :—‘‘On the average of the whole fifty days’ 
observations the granite ws found to be most slippery, the aspha’ te 
the next so, and the wood the least. Separating the accidents 
under three conditions of surfaces as regards moisture, it appears 
that asphalte was most slippery when merely damp and safest 
when dry ; that granite was most slippery when dry and safest when 
wet ; that wood was most slippery when damp and safest when 
dry ; that when the surface of the pavement was generally dry, 
granite was the most slippery, and the wood the least slippery ; 
that when the surface of the pavements was damp in different 
degrees, asphalte was the most slippery, and wood the least 
slippery ; that when the surface of the pavements was wet, 
asphalte was the most slip: and granite the least slippery ; thaton 
the whole, wood was less slippery than eitherasphalte or granite ; that 
if the observations on the ligno-mineral paving be eliminated, and the 
improved wood pavement alone taken for comparison, wood was, 
on the whole, less slip than either asphalte or granite in a 
marked degree, it onl being inferior to nite when the pave- 
ments were wet ; and the difference then between the wood and 
the granite being inconsiderable; that of those accidents which 
are most obstructive to the traffic, as well as most injurious 
to the horses, asphalte had the test proportion, granite the 
next, and wood the least, and F'the greatest proportion of acci- 
dents on all the pavements was to horses and vehicles drawn by 
three or more horses; and that had the granite been under as 
favourable condition as the asphalte and wood, the results would 
have been more in favour of the granite, although to what extent 
cannot be stated.” In concluding his report Mr, Ha: recom - 





mends that observations should be made at a season different from 
that at which those on which he reports were taken. y 


THE ENGINEER. 


| THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE first of the current series of ironmasters’ quarterly meetings 
was held on Wednesday in Wolverhampton, and firmness, so far 
as it related to the quotations of the leading ironmaking firms 
characterised the business. The meeting was numerously 
attended by merchants and others from a distance, as well as by 
iron and coalmasters in the district. The Lilleshall Company and 
the other Shropshire firms noe their prices as £8 10s. for cold 
blast, and £7 10s. for hot b 
selves the right of “‘ officially ” declaring for the quarter next day. 
The figures are what were declared last quarter-day, when 10s. was 
added to the price which ruled in the previous three mouths, Mr, 
Walter Williams declared his prices at £8 5s. for cold blast at the 
works, which may be regarded as pretty much the same as the 
Shropshire quotations. All-mine were quoted at £7 to £7 10s. 
These again are last quarter’s rates. High class hematites are also 
very firm, and Barrow strong forge were from £6 15s, to £6 17s. 6d. 
short weight at the works. 

Finished iron was quoted for best qualities on the basis of 
£14 12s. 6d. for Earl Dadley’s and £14 for Messrs, Burrows’, 
marked merchant bars. 

Nor was there any alteration in the official rates of Association 
Coalmasters. Earl Dudley’s prices are as they were left by the 
rise of 2s. per ton on large, declared on the 4th of March, which 
were : Best coal (West of Dudley), 23s. per ton; common, 18s. 6d. ; 
lumps, 17s. Gd.; and best coal (Kast of Dudley), 2%s, 6d., into 


blast coal, 15s, to 16s. At the same time an advance of 1s, 6d. 
was declared on slack; but in the recent portion of the interval a 
reduction of 1s. has been -leclared by his lordship on slack, making 


6s. 6d. East of Dudley. This rise in large coal was followed by a 
rise in iron, which made marked bars £16 Without any declared 
change in coal, bars have, as just shown, been brought down to 
| £14. There can be no doubt, however, that even thick coal can 

be got from other firms than that of which the Earl of Du lley is 
| the head at from 1s, to 2s, a ton under his lordship’s rates; and, as 
he reduced slack because of the competition, the hope is he may, 
on similar grounds, reduce large also. 

On account of the’ general rise in the coal market, and because 
of the lower rates in the last quarter’s purchases to the extent of 








with the drop in prices, merchants were still looking for a reduc- 
tion upon the prevailing £14 standard in finished iron. The ease 
in the quotations of small firms encouraged them in their views. 
The Birmingham quarterly meeting came off to-day (Thursday), 
and there was a numerous and influential attendance. Sellers 
were there from Lancashire and Yorkshire, and buyers from most 
parts of the kingdom. The leading vendors of crude and finished 
iron held tirmly throughout most of the day to their resolve of the 
day before, refusing to accept orders at under the quotations that 
have lately ruled. These, in respect of good finished iron, have 
been mostly 10s. per ton under the rates at which transactions 
were booked on the corresponding quarter day three months 
ago. For instance, excellent boiler plates which were quoted 
£16 at Michaelmas quarter day, but were sold at £15 10s., are 
now to be had at £15. Less than this the same firms declined to- 
day to take, notwithstanding that buyers asserted that there were 
those who were accepting £14 15s, The list rates are rarely ob- 
' tained for any of the denominations of finished iron, and the third- 
class qualities are a good 40s. under those quotations. I have 
information of an order for 5000 tons of bars having been 
placed with a firm who do not make by any means the com- 
monest iron, at even under that figure. Less than £12 per 
| ton for bars when the orthodox rates are £14, displays a 
| difference which cannot be long maintained, for it is not in bars 
alone that these low prices are occurring. There are buyers of 
sheets for galvanising, who declared that they are now closing 
bargains at under £14 for such iron, Consumers were not, there- 
fore, forward to accept the terms with which the market opened, 
and, though makers pleaded that the reductions they have made 
in the quarter in actual sales are more than equivalent to the 
advantages they derived from the less stringent demands for pig 
iron and coal, and the benefit they ‘will derive this quarter from 


an early drop was impossible. Makers could not, however, be 
induced—even up tv the close of the market—to consent openly 
to declare a drop, and the meeting therefore ended without the 
amount of business done which would certainly have been trans- 
acted if there had been more readiness shown to meet consumers’ 
views. Purchases were confined to immediate requirements. 
There was more done in pig than in finished iron, onl chiefly in 
the high class qualities. 

The engineering firms here continue to be fairly successful in 
their competition with those elsewhere. Of this the most recent 
instance is one in which a good roofing order has been secured, 
notwithstanding that the erections will take place close to Wigan. 
A little more is being done generally by the girder and roofing and 
tank firms than was the case a few weeks ago. In truth, certain 
of these find themselves with more business on hand at the close 
of one and the opening of another year than is usual. The work 
in hand is not confined to either home or export, but embraces a 
fair sprinkling of each. Amongst the leading foreign markets 
India in this respect stands very conspicuous, Kailway bridge and 
' girder business on account of that market is looking up. 

The leading makers of strong rooms, bullion closets, and iron 
safes are doing a very good business on account mainly of South 
| America, for which market some really splendid articles are being 
| completed. The high price of iron is interfering with the com- 
' mon bedstead trade, but first-class goods, alike as to material and 
' elaboration, are in request, in great part for South America. Spain 
| is also taking goods of this description. 

A co-operative gun-lock factory has recently been inaugurated 
| in Darlaston, and it has now commenced operations. The pro- 
| moters of the enterprise entertain the most sanguine expections as 

to the prospective success that will attend their endeavours. 

The Sewage Committee of the Birmingham Corporation haveso far 

pushed forward their operations that the first of the proposed series 
| of sewage tanks is now finished and at work. The purpose of the 

arrangement is to clarify the sewage by subsidence. Lime is first 
mixed with the sewage stream, which is then allowed to flow into 
the first com ment of the new tank, where the heavier portions 
fall to the bottom, the sewage flowing on successively into the 
three other divisions, and thence into the river. Each part of the 
new tank is capable of receiving about a million and a quarter 
gallons of sewage daily; and three other tanks of the same capacity 
will be required to deal with the whole of the sewage. It was felt, 
however, that owing to the cost of such construction it would not 
be justitiable tu undertake them until the value of this method had 
been effectually proved by experience. We are glad to think that, 
so far, the expectations of the committee and their scientific ad- 
visers have been answered. Mr. Hawkesley, C E., the engineer of 
the works, visited Saltley on Monday, in company with some other 
members of the Sewage Committee, and though the weather and 
the state of the sewage were alike unfavourable, the new tank acted 
in a most satisfactory manner, the effluent water passing into the 
river being clear and inoffensive. The mud which is deposited in 
the tanks is now removed by self-acting buckets; but it is intended 
for this purpose to use a powerful centrifugal pump, now in course 
of on, and nearly ready for operation. en removed, the 
nud is ploughed into the sewage farm, and thus is prevented from 
accum So ee peating the nui 
aemey, and justly complained of by the residents in the neigh- 
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ast mine pigs, but reserved to them- 


boats; common coal, 22s, to 23s.; furnace coal, 19s. to 20s.; and 


present prices 9s. 6d. to 10s. for engine slack, and fine slack 6s. to | 


from 7s. 6d. to 10s. per ton in the bulk of the pigs used, together | 


lower wages, yet consumers generally could not be persuaded that | 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

ALTHOUGH there have been plenty of inquiries during the past 
week, very little actual business has been done in the metal market 
of this district. Consumers have preferred to wait the result of 

the quarterly meetings before committing themselves to engage- 
‘ments. There has been no material alteration in prices, No. 
| 3 foundry pig iron delivered in the Manchester district being 
| worth from 95s. to 97s. 64. per ton; No. 4 forge, 90s. to 92s. 6d.; 
and bars from £12 to £12 5s. per tm. Makers, however, appear 
to be anxious to sell, and a considerable quantity of Derbyshire 
iron is offering in the Manchester market, where it is competing 
with the Yorkshire makers. 

Operations were generally resumed this week at the ironworks, 
which have opened with very firm eng»gements for the present, 
The blast furnaces are mostly in a tolerably satisfactory position ; 
makers in the finished iron departments have, as a rule, sufficient 
work on hand to see them over the next two months, Steel manu- 
facturers are fairly supplied with business, and amongst founders 
makers of specialities have plenty of orders on hand. 

As I anticipated, the reductions in the price of coal in Man- 
chester and the neighbourliood have been followed in other dis- 
tricts. In the Wigan and Tyldesley districts, although colliery 
proprietors were making an effort to keep up the price, reductions 
| ot from 6d. to 1s. on burgy and slack and 2s. to 2s. 6d. per ton on 

round coal have this week been made, the pit quotations ranging 
about as under: Pemberton four foot and good house coal, 17s. 6d. 
to 18s.; common ditto, 15s. to 1és.; burgy, 12s Gd. and 12s. %d , to 
13s. and 14s.; and slack, 10s, to lls, and 12s. per ton. In the 
Ashton and Oldham districts prices have been reduced 2s, 6d. to 
3s. Gd. per ton, and in the Little Hulton district 1s. per ton, in 
addition to reductions which had been previously made. Trade 
generally is not active, although for good qualities there is a firm 
inquiry, but inferior descriptions, and especially common slack, 
are ditlicult to sell. 

In the Ashton district the colliery proprietors have decided to 
make a reduction in colliers’ wages, but in other quarters no 
definite step has yet been taken in this direction, Should, how- 
ever, the present downward movement in prices continue, a general 
reduction in wages is inevitable. The only fear is that this will 

be followed by a strike, which will result in prices being again 
forced upwards, 

| At the usual monthly meeting of the Lancashire and Cheshire 

Coalowners’ Association, held on Tuesday, a discussion took place 
with regard to the Denayrouze mining apparatus, the onal tone 

| of which agreed with the opinion I expressed respecting the aéro- 
phore at the time of its trial. It was thought that it might prove 
very useful in some cases, but an objection was taken that the 
mechanism of the air valve was too delicate for practical purposes, 
as an accident to this portion of the apparatus might tend to 
serious results. 

A private meeting of the executive committee of the Amalga- 
mated Association was held in Manchester on Tuesday. to consider 
the prosecutions which have been commenced against the president, 
secretary, and others for conspiracy in connection with the with- 
drawal of the Cornish men from Burnley, where a strike has been 
going on about eight months. The committee regarded the prose 
cutions as a direct attack upon the association, and it was resolved 
to spare no expense in defending the president and others who are 
being proceeded against. 

Another colliery company is being added to the already long list 
of similar concerns which have been floated in this district within 
a very recent period ; a company with a capital of £100,000 is being 
formed for the purchase of the Stan Lane Collieries, Ratcliffe. 

An important feature in connection with the coal trade at 
present is the increased attention which is being paid by consumers 
to the economical consumption of fuel. The propvietors of glass 
works, who are large consumers of high-priced furnace coal, are 
considering the advisability of adapting their furnaces for the con- 
sumption of slack ; and millowners are very largely adopting fuel 
economisers, advantage having, in many cases, been taken of the 
recent holidays to alter the furnaces for the purpose of their intro- 
duction. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE anticipated fall in the price of fuel, to which I ventured to 
allude last week, has come about almost sooner than one could 
have hoped. The very mild autumn and winter have for many 
weeks rendered the demand for house coal much lower than what 
it usually has been at the corresponding period of previous years, 
and the dulness of trade has in turn reacted upon the coke makers 
and colliery owners, who have been in no small degree the cause 
thereof. 

I mentioned in my last that the Sheffield Gas Company had 
reduced their gas coke to 20s., and their breeze cokes to 
17s. 6d. I am now glad to have to chronicle a fall on 
a much wider scale. The members of the Yorkshire, Dur- 
ham, and Derbyshire Coke Association met at Sheffield on 
Monday afternoon, and after some deliberation decided to lower 
the official quotation for soft coke from 35s. to 30s. per ton. One 
of the leading coalowning firms here—the Sheffield Coal Company 

also issued a new and lower list on January Ist. giving the fol- 
lowing prices:—Picked branch coal, 22s.; best Birley Silkstone, 
17s. 6d.; screened Silkstone nuts, 13s.; screened seconds coal, 14s. ; 
breeze coke, 15s.; and hard (washed) melting coke, 30s., all per ton 
of 21 cwt. at the pits. This is a fall of 1s 6d. and 1s. per ton ia 
coal and 5s. ad ton in coke. The Dronfield Silkstone Coal Com 
pany have also reduced prices, which now stand at 30s. for best 
melting coke; 35s. for soft washed coke; best house coal (at Shef- 
field depét), 20s.; seconds ditto, 18s. Messrs. H. Rangely and 
Son, Unstone, now charge 16s. per ton for best quality 
house coal and 14s. for seconds. Other firms in these locali 
ties have also put down their prices. The fall in coal is of 
itself very appreciable, but manufacturers are more closely 
concerned with coke, This fall of 5s. per ton, now officially made, 
had, as I remarked last week, been anticipated by some coke pro- 
ducers, but will now become general. Whether 5s. is sufficient 
or not will be more clearly seen in the course of a week or two 
hence. It will certainly afford a measure of relief to the 
steel manufacturers, and it may possibly enable them to quote 
certain descriptions of steel £1 per ton cheaper, but it is question - 
able whether a further fall of 5s, to 10s. will not be necessary to 
give the trade a positive stimulus and lift it out of the dull state 
into which abnormally dear fuel has, as much or more than any 
other cause, forced it. Under ordinary conditions a very large 
quantity of soft coke is used here for steel smelting and convert 
ing, but it may safely be predicted that for two or three months 

| to come the demand will hardly be equal to two-thirds, or even 
| down to one-half, of what it might otherwise have been. 

Most of the works have been set in motion again—albeit one or 
two of them are even yet doing next to nothing—and are doing a 
moderate business. The principal steel houses are finding the 
melters five days per week, in order that they may produce suffi- 
| cient steel to keep the rollers, &c., going for at least four days in 
the same period. The American inquiries are yet light and not 
numerous, but late advices from New York mal of prospects as 
being bri, hter than they were considered a few weeks back. One 
or two of the home railways are in the market for rails, springs, 
crossings, horn-blocks, and general stores. One of the best of 
these orders has, I am informed, been secured by a Sheffield firm, 
The rail mills are not yet by any means well employed, some of 
the largest trains in the district being in fact comparatively idle. 

There is still a heavy turn-out of armour plates of various sizes. 
They are understood to be on account of the Russian, Brazilian, 
British, Chilian, and Italian Governments, The file trade is fairly 
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off for work, and there is a moderate inquiry for saws and light 


e tools. 
= hear of a new “‘ Limited” company being formed with a capital 
of £100,000 to acquire and work a colliery, with coke ovens, &c., 
in the vicinity of Whittington. 

For cutlery of some kinds—best table-knives, high-class razors, 
and pocket-knives—there isa fair inquiry, but the general classes 
of goods are not sought after with any avidity, very few American 
orders having recently come to hand. 

A well attended meeting of the members of the Chesterfield and 
Derbyshire Institute of Mining, Civil, and Mechanical Engineers, 
was held at Chesterfield on Saturday last. The proceedings were 
ofjan interesting nature throughout, Mr. F. Swanwick occupied the 
chair in the absence of the president of the Institute (Lord 
Edward Cavendish), who wrote to say, that having received an 
appointment in Ireland he should not be able to attend as often has 
he had done. Several new members were admitted, after which 
Mr. Foster Spenson read a paper ‘On Foewler’s Hydraulic Appa- 
ratus for Loading and Unloading Pit Cages.” He contended that 
at the Hucknall Collieries this method effected a saving of fuel, 
&c., and enabled 40 per cent. more coal to be wound up. A very 
interesting discussion then took place on ‘‘Coal-cutting Machinery.” 
Some gentlemen present thought i machines did not work 
evenly. Captain Jackson (Clay C Collieries) was of opinion 
that different machines would probably be found to work 
successfully on different qualities of coal and in various manners. 
Others were of similar opinions, Mr. G. H. Wright, of the 
Butterley Company, thinking it to be ry that a hi 
should “‘ hole” at least five feet. The discussion will probably be 
resumed at the next meeting of the institute. Mr. Davey read a 
paper. detailing the advantage of the ‘* Differential Expansive 
Pumping Engine,” which automatically shuts off or increases steam 
according to the pressure on the pumps. Mr. Applegarth, as agent 
for Messrs. Denayrouze and Co., Paris, exhibited the aérophore, 
or patent apparatus for enabling a person to breathe in places— 
mines, collieries, wells, &c.—where the atmosphere would other- 
wise be unbreatheable and deadly. He also explained its working 
and the experiments recently made at Wigan—a report of which 
you have already published, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


As your readers are doubtless aware, our holidays date here 
from New Year’s Day instead of Christmas Day, and the working 
classes have consequently been idle during the greater part of the 
past week. The amount of business transacted has been small, 
and several days will yet elapse before the markets will have 
assumed their normal condition. In the warrant market the tone | 
has been very irregular, with a good deal of speculation ; but the 
last two days have seen more firmness, an impression having been 
formed that prices are not likely to recede to a lower figure at 
present. On Friday the warrant market was dull, the business 
done being between 108s, and 109s.; but on Monday the market 
was steady, with a more healthy appearance, and a fair number of 
transactions took place at 107s. 6d. and 108s., closing at the latter 
price. The tone of the market was firm on Tuesday, with busi- 
ness at 108s. 6d. cash, closing with buyers offering 108s. 3d. 

There has been a better demand for makers’ iron, and the 
following quotations show that the prices have decidedly improved : 
—Gartsherrie, No. 1, 115s. 6d.; No. 3, 107s. 6d.; Coltness, No. 1, 
117s. 6d.; No. 3, 109s.; Summerlee, No. 1, 112s. 6d.; No. 3, 
107s, 6d.; Carnbroe, No, 1, 110s. 6d.; No. 3, 107s. 6d.; Monkland, 
No. 1, 110s.; No. 3, 107s.; Clyde, No. 1, 110s.; No. 3, 107s.; 
Govan, No. 1, 110s.; No. 3, 107s.; Langloan, No. 1, 115s.; 
No. 3, 107s. 6d.; Calder, No. 1, 112s. 6d.; No. 3, 107s, 6d.; Glen- 
garnock, No. 1, 111s. 6d.; No. 3, 107s. 6d.; Eglinton, No. 1, 
108s.; No. 3, 105s, 6d.; Dalmellington, No. 1, 108s.; No. 3, 106s.; 
Carron, No. 1, 112s. 6d.; Shotts, No. 1, 112s, 6d.; No. 3, 107s. 6d.; 
Kinneil, No. 1, 107s. 6d.; No. 3, 103s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 3rd inst. amounted to 4214 tons, being 1487 less than 
in the corresponding week of 1873. The imports of Middlesbrough 
pig at Grangemouth for the week were 2000 tons, being an increase 
of 1127 tons on those of the corresponding week of last year, 

The malleable works have, of course, been at a standstill on 
account of the holidays, and it is not expected that they will be 
fully at work before the beginning of next week. They will 
commence the year with a great scarcity of orders, and it is 
difficult to speak with certainty as to the prospects of the trade. 

The collieries are stopped as well as the ironworks, and the week 
or ten days interregnum will serve to clear off the superfluous 
supplies that began to accumulate previous to Christmas. The 
orders that are coming in will give the miners a good start when 
they commence work, and may tide off for a week or two the 
threatened reductions in their wages. These remarks apply 
equally to all the districts. In the eastern district there has been 
a falling off in the shipping orders, and the best of the season is 
believed to be past, as it is believed the Baltic will soon be closed 
with ice. 

The president of the Miners’ National Association, Mr. 
Alexander Macdonald, has issued an address, in which he says 
that, as a whole, the past year will be remembered as the year of 
the highest wages ever enjoyed by the miners of Scotland. To Mr. 
Macdonald this seems to realise the fact that a reaction has set in, 
and that the prosperity of the miners in 1873 reached a limit 
beyond which it cannot be expected to go, at least for a considerable 
time to come, and that it may now be anticipated to fall a good deal 
short of that limit. In referring to the movement for the revival 
of the special rules, Mr. Macdonald says that by means of friendly 
conferences between the coalmastersand the delegates the men gained 
nearly all they could desire. Some persons advocated a general strike 
toattain the same objects, but that would have resulted in a loss of 
some £16,000 or £17,000 in wages in a single day, whereas the cost 
of the whole negotiations to those miners who were represented at 
the conferences did not amount to sixpence perman. Mr. Mac- 
donald designates the newly-formed federation of employers as a 
great opposition force, but at the same time professes to hail the 
movement with delight, as it is the first recognition on the part 
of the employers that unions are a benefit. 

A number of the larger factories in Glasgow have been working 
short time for several months, and the position of the workers has 
been aggravated by the nse Ne of the old-established firm of 
Messrs. Henry Monteith and Co., Turkey red dyers and calico 
printers, at Glasgow, Barrowfield, and Blantyre. the stoppage 
of these works close on 1300 persons have been thrown out of 
employment. It is pro’ to sell the Glasgow works, and it is 

peabelte that in a short time they may be re-opened. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is still very little moving in the district. We are all in 
the quiet period usually prefacing the more active one of spring- 
time. At the ironworks there are a few orders being worked off, 
but I have looked in vain for anything like animation. One 
hopeful matter is the increase of cargoes of iron ore, and the better 
qualities command a slight advance of price. Tin-plates, too, are 
improving; but tin-plate manufacture, as a rule, thrives better 
when iron quotations are falling. Pig iron continues to be quoted 
at prices ranging from £5 to £6 10s.; bars, £12 10s. to £14; and 
valle, from 210 to £11, according to specifications. The fact that 





holders of defective rails quote them at rates very li e 
price of perfect rails is one of those “straws in the wind” which 
show with tolerable distinctness the hopeful future before us, 

are sanguine of doing a good foreign trade, and with 


_In colliery matters there has been a little falling off in specula- 
tion of*late, but it is reviving, and collieries with outputs are 
still the subject for enquiry and advertisement. 

The Caerphilly dispute remains unsettled, though the Executive 
of the Amalgama Association of Miners have not only con- 
demned the course taken by the colliers, but pointed out in the 
clearest manner that arbitration, as suggested by the proprietors 


putents to the Association is, as might have been expected, a 
narrow and asuspicious one. It hints that the house coal colliers 
art not fairly represented at the council of the Association. I 

ppose if the il advised no surrender, and remitted sub- 
stantial amounts as munitions of war, this view would not be 





policy is the best for the interests of the men. 

Christmas time has b pryng without any of the huge tragedies 
which have accompained it in former years, but there has been a 
plentiful crop of minor accidents, and some narrow escapes. One 
of these has just taken place at one of the collieries in the 
Rhondda Valley. Seven men had been engaged on Friday night in 
sinking, and early in the morning the foreman ascended to the 
top, and having made some necessary arrangements he got upon 
the bucket to descend again, overlooking the fact that the drum 
was detached. Instantly the bucket gave way, and he was hurled 
with it to the bottom, but as he was falling he shouted out to the 
men below to stand clear and only one was injured, and that 
but slightly. The poor fellow himself is badly hurt, but the 


marvellous. 
In all quarters but this the quotations for coal are falling, in 
some cases the reduction amounting to 5s. per ton. Here there 


as regards some descriptions of the bituminous. Good house coal 
can be had at the pit’s mouth at 16s.—Cardiff quotations are 18s. 
to 19s.; steam, 23s. to 25s. I hear that a firm at Cardiff refused 
to load a steamer at 25s. Steam coal is, as this indicates, very 
firm, and during the week large cargoes have been exported. 

The decision of the Associated Union of Coalowners with regard 
to the discharge note system has given much satisfaction. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE quarterly meeting of the iron trade of the North of 
England was held in the Royal Exchange, Middlesbrough, on 
Tuesday, and was very we)l attended, representatives from Scot- 
land, Staffordshire, and all parts of England, being present. 
As usual, facilities were afforded for the exhibition of articles of 
interest to the trade, but this mode of advertising was made use 
of only to a small extent. 
For some time past many persons have been availing themselves 
of the use of the Middlesbrough Exchange on market days without 
offering themselves as members of the Exchange, and it has now 
been resolved to admit no person unless he becomes a member and 
pays his subscription. 
The iron trade is improving. On ’Change pig makers again 
quoted 87s, 6d. per ton for No. 3, and obtained as much as 86s. per 
ton. Stocks are increasing, but the makers have confidence that 
the ~ me for pigs will increase, and that prices will be main- 
tained. 

During the week the Cleveland Ironmasters’ Association returns 
for the month of December have been issued. They show that of 
139 blast furnaces in the North of England 132 are in operation. 
There are nineteen blast furnaces in course of erection, most of 
them being in the Middlesbrough district. The make of pig iron 
is shown as follows :-- 

Tons. 
Month ending December 21st, 1873 .. .. .. «os «- 176,084 
Month ending December 31st, 1872. .. .. « «. 166,061 





Month ending November 30th, 1873... .. .. «. «. 170,512 
Increase upon December, 1872 oo «oe 10,088 
Increase upon November, 1873... .. 5,572 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending December 31st, 1873... .. «2 +. «- 19,183 
Corresponding month last year .. os «. «2 «+ «of 82,334 





DOGTORSS cc cc ce oe ce ce ce oo «6S 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 

Month ending December 31st, 1873... .. «2 «+ «+ 22,785 
Corresponding month last year .. .. 2. ss oe oe 9,073 

; a ee ae 

Makers’ Stocks. 

November 30th, 1873 .. 2. 2 oc «oc cc cf ce ce 68,309 
December Slat, 1878 .. 2. se co oc cc co co ce 90,828 





Increase upon November, 1873 .. .. 17,019 
Comparative Statement for the Year, 1873. 





Make of Pig Iron, 1868 . rT o ec eo 1,288,418 
Do. eer 

Do. BETO 2e cc cc ce ce -» 1,695,377 

Do.  . See ae ee oe ee -- 1,884,239 

Do. IBZB oc cc co se ce co co co SGROTS 

0. "Pe ee ae 

Makers’ Stocks, 3lst December, 1868 .. — 80,898 
0. 0. 186: 84,243 

Do. do. WTO 2. cc oc co co 106008 

Do. do. Oe 65,601 

Do. do. Wes, oe +e oo oe See 

Do. do. DE Sede ve <0. oo ae 

Stock in Warrant Stores, 3lst December, 1868 72,029 
Do. 0. do. 1869 31,364 

Do. do. do, 1870 12,739 

Do do. do. 1871 2,730 

Do. do. do. ee 93L 

Do. do. do. See nil 


Lately Messrs. T. Vaughan and Co,’s blast furnaces at South 
Bank, Middlesbrough, have not been working well, frequently 
getting clogged up with slag. The firm have used dynamite to 
clear them, and found it successful. 

In the finished iron trade there is a change for the better. I hear 
that Messrs. Bolckow, Vaughan, and Co., of Middlesbrough, have 
received several rail orders, and that the Darlington Iron Company, 
Darlington, have secured a rail order for the colonies. Ordinary 
sections of rails are now quoted £10 5s. per ton, but orders are ac- 
cepted at a lower figure. The plate and bar trades are better. 

On the 26th inst. the Board of Arbitation for the North of 
England iron trade will hold its annual meeting at Darlington. 
The officers for the year will be elected. I hear that it is probable 
the board will present Mr. Rupert Kettle, of Wolverhampton, 
who has so frequently acted as arbitrator in wages disputes, with 
a testimonial in recognition of his services. 

There is very little alteration in the condition of the coal and 
coke trades. Good coke can be bought for 30s. per ton, and many 
holders are selling at rather less prices. On all sides in the North 
of England mining extensions are going on, and the increased pro- 
duction will tend to check the advance in prices should the demand 
grow heavier. 





A petition has been presented to the Court of Chancery for 
the winding up of the Air Gas Light Company, and is appointed 
to be heard before Vice-Chancellor Hall on the 16th inst. 


SovutH KEensincTton MusEuM.—Visitors di the week endin 
3rd January, 1874:—On Monday, Tuesday, Wednesday, an 
Saturday free, from 10 a.m. to 10 p.m., Museum, 16,608 ; Naval 
and other collections, 3150; on Thursday and Friday, admission 
6d., from 10 a.m, till 4 p.m., M 1265 ; Naval and other 
collections, 58 ; total, 21,081 ; ay 4 of week in 
former 15,394; total from the opening of the museum, 





Tronmasters 
the opening of the Baltic this may be realised. 


13,027,629, 





of the colliery, ought to have been adopted. The reply of the dis- | 


held ; — it is evident to all lookerson that a peace | 








escape of the whole gang from a frightful death is little short of 
{ 


seems no likelihood of any reduction but in house coal, and only | 





PRICES CURRENT OF METALS AND OILS, 
































































1874. HI 1874, 
Castings—Larze— £8. d. £ &% 4. | Iron (continued) Zed, 24. é. 
Birmingham ........ 12 0 0..1510 0 | Pig in Scotland— 
Cleveland .. 10 5 o..l0 7 6 ;§ 90.000 
Lancashire lw lo 0o..1/10 0 570000 
12 0 0..1310 0 5 0 v.. 610 6 
9 0 0.13 0 0 | 
000.0 00 417 6..0 4 6 
1110 0..1310 0 | | 412 6.0 0 0 
: eB ve | 410 0.00 0 
1710 0..% 0 0 Pipes'in Glasgow ....| 9 0 0..10 0 0 
10 0 0..10 3 6 Plates in Giasgow .... | 14 © 0..17 6 © 
}14 0 0..2% 0:0) Yorkshire ......|16 0 0..18 0 6 
1710 0..2 0) 
} 1510 0.21 10 0 | 10 0 0.11 0 0 
000.000) 1210 0..13 0 0 
13 0 0..20 0 0} -|11 0 0..1110 0 
| «| 10 we 0 
91 0 0..93 0 0|| shale sata gti 
92 0 0..93 10 0} 800.0006 
+ | 94 0 0..96 0 O// 610 0..7 0 9 
-/ 1010 0..1050 0 710 0..0 6 + 
8310 0..86 0 0.) 
0 0 0..0 0 0) €10 0..7 ¢ 
930 0..1000 0 810 0.. 9 ¢ 
000.000 706.86 ¢ 
1806.12 0 
}180..111 0 17 0 0..1710 6 
nesuatigei -|330..0 00 11415 0.16 0 0 
Sheffield .......... -'190.138 0 14 0 0..19 5 0 
}, best, per ton— ! }1410 0.1530 © 
Birmingham ......../ 1 2 0..1 6 0 11610 0.21820 + 
Cleveland ...sceceeeee| O14 O.. 1 4 O Lard ..rccrseseeccecee | 43 0 0.0 0 
Derbyshire— Lead, Pig, Foreign pr.tn. *3109 0.. 0 0 © 
-| 016 0..019 0 English, W.B.... 2410 0..2415 0 
-| 1.0 0.4 8 0 | Other brands ... 124 0 0..% 5 » 
/ 012 0..014 0 or mini }2 5 0..0 0 0 
«| 010 6..012 0 Sheet, milled }2 0 0..25 5 0 
-/1li0.1 380 hot, pateut.. }27 0 0..0 6 0 
| White, dry .. }9 00.008 
+ | O15 0..016 0 Ground in 00 0..0 00 
-| 019 2... 0 O © | Oils, pertun,Seal, Pale.. | 34 0 0..3410 0 
+} 220.1 5 0 Brown ..... +.+. | 30 0 ¢..31 0 0 
tee wae 8 Yellow totinged.. | 3:10 0..33 1) 0 
-}14a6.160 Ui tosseseceeeree | 2915 0..30 0 0 
Olive, Gallipoli . -|46 00..0 0 0 
-|100.1 20 Spanish... . | 4310 0..44 0 0 
+} 2:3 0.1 3 0 -/310 0.000 
+-| O11 0.028 0 5 0 0..85 5 wu 
1280495 33:0 0..33 5 0 
100.1 30 -|/% 00.000 
O16 v.01 0 -| 000.000 
-| 000.000 
}1310 0..14 0 0 300.000 
}111 0.12 0 0 ./30 0 0..31 0 0 
|13 0 0..0 0 0 +-/% 00.000 
i2 0 0..1410 0 -/33 00.00 0 
0..0 0 0 -|/19 0 0..00 0 
9..15 0 0 .tn.. | 26 0 0..2610 0 
0..13 0 0 English, V. a -|% 0 0.97 0 0 
5 mer, Sheffield! 22 0 0..36 0 0 
12 0 @..13 0 0 Do., cast, Sheffield.... 25 0 0..30 0 0 
15 0 0..1510 0 Do., best, do, .....0e5 35 0 0..70 0 @ 
13 0 ¥..13 10 0 Do., Spring ..........| 22 0 0.2% 0 0 
12 0 0..1210 0 Swedish Keg ....| 21 0 0..52 0 0 
° 130 O..13 LO 0) Tallow oe eececececevees | 00-000 
Ship plates «+ | 13 0 @..1310 0 St. Petersburg, YC new! 41 0 0..0 0 0 
Cleveland, common .. | 1210 0..13 0 0}) Old... sesececeee | 3910 0..0 0 0 
Best ..cceeeseeee | 13 UY 0..1810 0) Ti 0 0..117 10 0 
Best best 0..15 0 0|| <e 000 
Puddled , 0..810 0 | eecees -0 0 ¢ 
Hoops, first quality— | 1] Refined, in blocks 1220 0..0 0 0 
jirming! om 0..1510 0 1810 
0..145 0 0 val ldo 0 
5 0..14 5 0! 
0..15 lo 0 dou. 
v.14 0 0 -113 0 
0..16 10 OF -000 
0..13 0 0 200 
00.000 -000 
0..2% 10 0 
v.15 0 0 
| 190.111 0 
6.000 IX, ditto .. -| 115 0..118 0 
0.0 00 IC. charcoal 17 0.118 0 
v.00 0 BX. Piste cvcccccccece| 9 2 OG, 2 4 @ 
0..0 0 0 | Fellow Metal,per tb. ..| © 0 8$.. 0 0 93 
Zine, sheet ....-.perton 32 0 0..85 0 6 
*..000 Sulphatein Glasgow ..| 12 0 0..14 0 0 
6.. 0 0 0 | Manufactured Iron .. prices firm. 
+ 
PRICES CURRENT OF TIMBER. 
1874. 1873. || 1874. | 1873. 
Per Load. 423%. 20/2% £8/]/ 20/48 £4. 
Teak 106 seceeeseeedd 0 14 10/14 10 1510 0 0 141019 6 
Quebec, red pine .. 310 510; 410 5 0 0 0) 9101010 
Yellow pine.. 3 2 6 0/3 5 6 O|| 0 0} 9101010 
Pitch pine . 4 0 410) 4 0 410)! . 0 0 0/1010 06 
8 | 610 7 o}/ 3 01610 181016 0 
6 0}) 31015 10 111013 10 
| 5 5 ©| Finland ..... 001310 80906 
610| 410 5 0| Memel & Dantsic..0 600 0000 
810) 4.40. 6 10 || Gothenburg, ye! 0000 910128 0 
5 0/310 5 0 White . 000 0) 81010 0 
5 3 5/210 5 5}) 2 0181 11013 6 
ee 45/4 0 4 5]) -12 01310 10 01210 
Swedish eee 210 3 2/215 8 0} 10101110 810 910 
Wainscot, Riga .... 410 615/415 615)) -~%9 0100 708 5 
Masts, Qubc.rd. pine 410 6 0/4 0 610 ad. s,d.) ad. ad. 
Yellow pine... 4 0 610; 4 0 610)) 14615 0 ll Oll 6 
Memel& Dnt 0 0 00/0 00 0 2013 0 »¥ 610 6 
MB covese 9 012 0/7 0 ¥ OF) : 36 6O0%0 
Lathwood, Dantafm. 8 0 9 0/8 @ 910)) £8 £8 £8. 
St. Petersburgl0 011 0/9 0 910 1070 950 0 © 
Deals, per ©. 12ft. by 3ft. Yin. 30 0 321033 6 
Quebec, Pine zst ..22 6 23 0/20 023 0/}| 300 0 230 0 240 © 
Qud .. ..-15 016 0/141016 0 300 0000 
Srd.....ss0e-]1 1012 0|10 013 0 | 








Tue Merat Market.—The market has been undoubtedly strong in al 
its branches, and a fair average amount of business been done the 
last few days. The year must, on the whole, have been profitable, 
although special b have suffered on t of the high — of 
fuel and raw materials, some of the iron industries especially. Glasgow 
warrant iron steady, and tending upwards. Scotch iron has had a pros- 
perous year. Warrant iron, beginning in January at 121s., reached 145s, 
in February (the highest price for forty-five year’s. The adroitness of 
conjurers shuffled through a wide range of prices down in November to 
101s. 3d. and now up to 109s., averaging for the year 117s. 3d., against 
101s. 10d. in 1872, just 58s. above the average of the last twenty-eight 
years (the uses of ave s are, however, obsolete). Makers’ iron, 
special brands, No. 1, rose See 147s. 6d. to 167s. 6d., fell in November to 
112s. 6d., and close at 113s.6d. Pig iron in store, 34,632 tons, against 
106,910 in 1872, and 372,725 in 1871. Furnaces in blast, 121, against 117 in 
1872. Shipments, 612,311 tons, against 841,733 in 1872. Produce, 993,000 
tons, being 97,000 tons less than 1872. Sales altogether put at 1,067,000 
tons, value £6,500,000. Stock altogether, 120,000 tons, smallest since 
1857. Birmingham district, pa pigs very firm—an enormous demand 
for cultivating tools for In neashire, improving. Sheffield 
foundries, busy. Barnsley and South Yorkshire, moderately active. 
Durham, firm. Forest of Dean, in full operation. North Staffordshire, 

ig freely inquired for. South Staffordshire, more cheering. West 

‘umberland, inanimate. London, active. Middlesbrough, No. 3 has 
fluctuated between 127s. and 85s. during the year, is now firm, and closes 
at 87s. 6d.; makers, stiff in quotations; buyers, however, are waiting a 
reduction. So long as Scotch pig keeps up Cleveland pig will not go 
down. Finished iron, brisker ; new year looked to with confidence now 
furnace fuel is more plentiful and . Germany is taking a good deal 
of hematite iron from Barrow. Copper, firm ; English tough it oscil- 
lated during the year between £86 and £98. Tin, steadier, but in fear of 
Australia; standard, fallen dually from £134’in January to £114. 








Tin-plates, firm, and in greater request. Spelter, firm and unchanged ; 
English best stood at £30 for sometime. Lead, steadier; has moved 
during the year between £22 and £25. The metals obtained in 1872 from 
the minerals enumerated were :—Pig iron, 6,741,929 tons, value 
£18,540,304 ; tin, 9560 tons, value £1,459,990; lead, 60,455 tons, value 
£1,209,115 ; copper, 5703 tons, value £583,232; silver, 628,920 oz., value 
£157,230; zinc, 5191 tons, value £118,076. Other metals (estimated), 
£2500, making a total of £22,070,447. The absolute total value of momo 
and’ minerals (excepting building stones, limestone, slate, and common 
clays, £70,193,416, as against £57,321,893 in 1871.—From R. R. Kelly and 
C».8' Chemical, Mineral, and Metal Report, London, 7th Janwary, 1874. 





THE INSTITUTION OF CrvIL ENGINEERS.—The effective increase 
in the several classes com) this society during the year 1873 
has been 138, thus distributed, viz :—19 members, 95 associates, 
and 23 students, with a decrease of one honorary member. The 
number of these various grades on the 1st were 778, 1246, 290, and 
15 respectively, together 2329. 

A PoRTION of the iron railing round St. Paul’s Cathedral was 
esterday disposed of by auction by Messrs, Horne and Eversfield. 
he raili which have removed in consequence of a portion 

of the in having been surrendered to the public by the 
Dean and Chapter, were cast at Lamberhurst, near Tunbri 

Wells, in 1710, from the celebrated Sussex charcoal iron obtained 
from the iron sand of the Weald. The entire —- -which ‘was 
designed by Sir Christopher Wren—makes a t of 2292ft., 
inclosing an area of 2a. Or. 16p., and cost for casting, &>., £11,202. 
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THE ered VENUS. 
No. 

Havixe looked briefly at the question of a transit of 
Venus in its aspect in our article, we now pass 
on to review the operations that are being undertaken by 
England and other nations in the coming transit of De- 
cember, 1874. In order to make the matter clear, it is 
necessary to notice the features of this icular transit. 
We have already pointed out that in December, 
the south poleof the earth is inclined tow the sun. Figs. 


1 and 2 show the hemisphere which is presented to the sun 
Flic 
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ACCELERATION 
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Point 
Maxi tM 
of INCRESS 
(Showing portion of the earth presented to the sun at the moment of 
ingress. E, English Stations ; F, French Stations ; G, German Stations ; 
A, American Stations; R, Russian Stations. ) 
at the commencement and termination of the entire pheno- 
menon, which will, of course, be the region of daylight. 
However simple it may seem, it is desirable to be quite 
<lear about the matter. Any person looking down on these 
figures may note that their head occupies the position of 
the sun, so that an observer at any station near the centre 
of the map will see the phenomenon high over head, and 
any one near the edge will see the sun very low; for it is 
obvious that a figure standing on the globe at the part just 
turning away out of sight, would not see us over his head; 
on the contrary, we should appear to sink, and disappear 
below his horizon, Any astronomical observations suffer 
from the effects of refraction when made from a body near 
the horizon; consequently, other things equal, a station near 
the centre, or at all events, not near the edge of the day- 
light hemisphere, would be best. 
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RETARDATION OF ECRESS 


Fic2 


R 
panesroNgrie-ro Pare or Venus 








PoInT oF Maximum 
ACCELERATION OF ECRESS 
Showing portion of the earth presented to the sunat the moment of egress.) 


Other things, however, are not equal by any means. We 
have to select stations so placed as to obtain the best record 
of the effect of parallax, in other words, that will give us 
the best base line, and this with respect to one of the me- 
thods we have mentioned, viz., Halley’s or Delisle’s. Ne- 
vertheless we may bear the principle we have enunciated 
in view throughout, that it is desirable not to have the sun 
close to the horizon; we put the matter moderately, because 
we shall see that the best base lines bring us toward this, 
in other respects, undesirable position, but the evil must 
be kept in view, and, if possible, avoided in its extremes in 
the selection of stations. 

As to Halley’s method, then, it has been explained that 
for this the entire double observation, that is, ingress and 
egress, must be made from the same station, the com- 
parison of the duration of the phenomenon being the means 
employed to obtain the object in view. It follows, then, 
that stations must be taken which appear on both the maps 
we have given; next, they must, om comparison, form 
pairs, the members of which must differ greatly in latitude; 
if possible one station should be taken nearer the pole 
presented towards the sun, such that the commencement of 
the transit may be visible a little before sunset, and the 
night short enough to enable the termination of it to be 
seen after sunrise, The 1874 transit may be said to last only 
about four hours twelve minutes of solar time, conse- 
— the station we indicate, in spite of its lengthened 

uration, cannot be allowed a night of as much as four 
hours; eo — = it must be near the edge — 

ion 0! ylight, we may say within 30 deg. 
of the spot pate Now = Pond . 


would be made under great difficulties, and on this occasion 
it has been decided not to make the attempt. 
In 1882, however, matters will not be better, unless more 


knowledge of the South Seas has been acquired so that 
the experiment of leaving observers to be frozen up, to live 
for many months on their own resources, may made 
with a of the preservation of life. 

We have explained how an observer, on what we may 
call the reverse side of the pole, gets a lengthened duration 
of transit by finding himself in succession in the positions 
of maximum acceleration and retardation. rofessor 
Forbes in his paper gives the following as an illustration: 
“ A person standing still sees a carriage pass between him 
and a distant house; the carriage will take a certain time 
to pass the house, but if he be also nioving, and in the same di- 
rection with the carriage, the transit of the carriage will take 
longer, but if he move in the —- direction to the car- 
riage the transit will take a shorter time. If, then, two 
persons be seated on opposite sides of a merry-go-round, so 
that at the time the carriage is passing, one observer 
is moving with the carriage and the other in the opposite 
direction, then one observer will see the lines iencihenedl 
and the other shortened.” Now the world is sucha merry- 
go-round, consequently since Venus moves in a path appa- 
rently from east to west, an observer on the near side of 
the earth meets her, and to him her transit is shortened, 
while one on the reverse side of the pole goes with her, and 
to him her time of transit is proportionately lengthened. 

There is, however, the other cause of variation in dura- 


tion in the length of the chord described by the path of 
Venus across the disc of the sun. 


V' instead of the lower line, in Fig. 3—and vice versd, with 
Files. 





a northern position ; consequently, the 1874 being a northern 
transit, a station on the reverse side of the pole, although 
it sees the transit retarded, sees Venus describe a chord so 
much shortened—V' being obviously shorter than its fellow 
—that theentire duration instead of being increased islessened, 
and that by so much that the difference in time between 
transits seen at good stations chosen for Halley’s system, is 
actually greater than is calculated for 1882, although, then, 
the transit being across the southern part of the sun’s disc, 
the two causes act together instead of in contradiction to 
each other, this is because the path falls nearer the 
northern limb for 1874 than the southern for 1882, 
consequently the difference in length of the apparent path 
is much greater. We notice this feature merely as a very 
peculiar one in this pair of transits. A south polar station 
for Halley’s method is desirable if it could be obtained in 
both, though it may turn out to be impossible for either— 
certainly, with our present — of the south polar 
continent, it is impossible for 1874. In its fullest manner, 
then, Halley’s method is not carried out. Nevertheless, there 
will be a considerable difference in the time of duration ob- 
served from certain stations. For example, New Zealand 
and Kerguelen’s Land, or even Tasmania and the South of 
Australia, will give a fair comparison with stations in 
China. All these being seen in both maps, it is clear that 
the entire transit is visible from all, and the difference in 
latitude is in some cases as much as 80 deg. 

If Delisle’s method, however, is ever to be turned to 
account, 1874 is the time; and this method—which had to 
be employed after the failure in obtaining double observa- 
tions in 1761—may now get a full trial. We have pointed 
out that for Delisle’s system we require only the single 
observation of either ingress or egress observed at pairs of 
stations whose distance apart furnishes a base line to mea- 
sure from, and that the order of time at which the obser- 
vation was made, combined with the difference in longi- 
tude and the known rate of motion of Venus, furnishes the 
means of measuring from our base line. 
then to obtain such stations that either phenomenon— 
ingress or egress—should be seen at the two places at times 
differing from one another as much as can be caused by 
their respective positions on the earth. As explained in 
our previous article, an observer at the station corre- 
sponding as nearly as possible to— or rather, brought 
opposite — the point®on the circumference of the sun 
where Venus is first seen, observes the ingress ac- 
celerated to the maximum extent (vide Fig. 1); and 
an observer near his antipodes sees it with the maxi- 
mum retardation. The line joining these two indi- 
cates, therefore, the best direction along which to fix 
Delisle’s stations for i and if possible they should be 
near the extremities. The path of Venus is shown across 
both Fig. 1 and Fig. 2—that is, the line on the earth oppo- 
site to her apparent path across the sun. In Fig. 2 is 
shown the point where she leaves the sun, from which, 
again, may be drawn a parallax line to a point near the 
antipodes, the extremities giving maximum retardation 
and acceleration respectively of the phenomenon of egress. 
The actual southern ends of this line are just past the 





Yow the south polar continent being | 
the a that exists in this latitude, the observations 


2 the arc of the great 

the point giving maximum parallax. 

' once sound intelligible, but if an imaginary line be drawn 
connecting the two points giving the maximum parallax, it 


tion of transit to be-taken into account, namely, the varia- | 


A southern position on | 
the earth causes Venus to be seen further north—say along | 


The object is | 


will be seen that the piece of the base line made available 
by any station is found by dropping a perpendicular from 
that station on to this base line, and that the available 
piece thus obtained is the cosine we have just given, which 
was Sir G. Airy’s expression for it in his paper on the 
transits of 1874 and 1882, read before the Royal Astrono- 

tm our selection of stations, then, for Delisle’s method, 
we should seek to have them towards the extremities of 
this base line, both for ingress and e; , and if possible 
nearly on the line, because obviously the height of the sun 
depends on the distance of the station from the edge of our 
visible hemisphere, and we get the height of the sun at a 
| maximum for any particular length of base if the station 
is actually on the line of best parallax. 

The actual stations 
chosen by Sir G. B. Airy 
are the following :—Alex- 
andria, Rodriguez, the 
Sandwich Isles, New Zea- 
land, and Kerguelen’s 
Isiand. Of these, Ker- 
guelen’s Island, New Zea- 
land, and Rodriguez will 
be found on both maps, 
and may witness the en- 
tire transit. The two for- 
mer, if balanced by some 
northern station, are good 
for Halley’s method, and 
Rodriguez is of some use 
for it. For  Delisle’s 

method, we have for ingress the Sandwich Isles, 
| coupled with Kerguelen and Rodriguez; and for egress 
we have Alexandria coupled with New Zealand and 
Kerguelen’s Island. It would be difficult to pick five sta- 
tions fulfilling better functions for this transit, as we shall 
see by comparing those of foreign Governments with them. 
France may probably have Marquesas, St. Paul’s, Sydney, 
Pekin, and Yokahama. Of these, it may be seen that St. 
Paul’s, Sydney, and Pekin may serve for Halley’s method. 
Marquesas and St. Paul’s are pretty good for in , but 
the egress does not seem well provided for. Sydney is 
available for its acceleration; but it seems strange that the 
French should not have proposed to go to Egypt or Syria 
for a retarded egress station. America has Tasmania, New 
Zealand, Kerguelen’s Island, China, and the Sandwich 
Islands—the last only a Delisle station proper. Germany 
as far as we gather, has Kerguelen, China, Japan, and pro- 
bably others. 














The Russians may be said to have confined themselves 
to the class of observations for which they have special 
| opportunities, that is to say, stations in Northern Asia, 
| near China, for Halley’s method, and Western Asia for 
egress retarded by parallax. The number of their stations 
is very great, in fact they have between twenty and thirty 
small stations, perhaps. They will have the sun very low 
in most cases,and their work in winter must be very 
severe; they certainly deserve the thanks of other astro- 
| nomical nations for filling up the place they occupy. A 
| telegraph line is to give the longitude to them, and thus 
save some labour. e English stations we have men- 
| tioned are those equipped and sent out from Greenwich, 
but in addition to thes the English observatories at Mel- 
bourne, Sydney, India, and the Cape will, it is hoped, do 
| good work, being all well placed except at the Cape. There 
is to be a special station, under Colonel Tennant, equipped 
' for India, but there has been great delay in its preparation, 
‘and absurd suggestions have made its completion now 


‘ rather a matter of difficulty. 











Lord Lindsay has made up a wonderfully complete 





visible horizon in the two figures. The factor giving the | 


value of the parallax of any place depends on the cosine | serving and recording 
pu intercepted between it and | transit, the details of which could not be here discussed 


equipment for a private expedition to the Mauritius, This 
he means to conduct himself with the assistance of Mr. 
Gill. He has made preparations for many methods of ob- 

the enomena accompanying the 


This may not at even were they all known to us, which is not the case. 


To come to the actual observation of the transit, we 
have said that the moment of ingress and egress are the 
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points to notice; but in the case of similar phenomena—for 
example, the transits of Jupiter’s satellites across the 
planet—it is by no means easy to record the moments of 
contact accurately; it is always a matter of dread that 
Venus transit observations might be rendered valueless 
from a similar difficulty. Great trouble has been caused by 
differences in the manner of recording or observing previous 
transits, though, thanks to the labours of Mr. Stone, the 
maze of difficulties has been in a great measure unravelled. 
With regard to the coming transit, every means should be 
taken to secure uniformity in the method of work followed 
by each observer. The p banter of the external contact 
will probably be attempted by Lord Lindsay and others, 
but the internal contact is, beyond all question, the princi- 
pal matter. The five expeditions sent out from Greenwich 
may be said to be very completely equipped, and in some 
instances they may be called double stations, taking almost 
a double set of instruments. The regular equipment of 
each station, consisting of a 6in. equatorial and a 4in. 
telescope—mounted for carrying to a distance so as to get 
a second chance of seeing the transit, obtaining time from 
the main station—a transit instrument, an altazimuth, and 
a photoheliograph, with their huts and piers, besides 
clocks, chronometers, &c. The work may be seen to come 
under two heads: (1) the position of the station—i.e., its 
latitude and longitude—must be obtained with accuracy; 
(2) the transit must be accurately recorded both by astro- 
nomical observations and by photography. It is not dif- 
ficult to obtain the latitude, the local sidereal time being 
got with the transits, the altazimuths should easily dis- 
pose of the question. The longitude is obtained in dif- 
ferent ways according to the position of the station. At 
Alexandria the Greenwich time may be telegraphed, and 
a comparison with the local sidereal time will at once 
give the longitude, the difference in time having merely 
to be converted into degrees, minutes, and seconds of are, 

At Rodriguez and the Sandwich Islands the longitude 
will be obtained by transits of the moon and moon- 
culminating stars, and by observations of the moon’s 
altitude with the transit and altazimuth respectively. 
We have fallen into expressions that are not clear to 
those who have not studied astronomy. The explanation 
is not difficult, however. Suppose the moon to cross 
Greenwich in a certain relative position to a near star 
one night, and on the following night to pass three- 
quarters of an hour further back, it is obvious that she 
has fallen back three-quarters of an hour in her ——_ 
journey round the world. Suppose then she is observed 
to transit at a station west of Greenwich, one quarter of 
an hour behind her first recorded place at Greenwich, it 
follows that this station is one-third of the distance round 
the world, ic. 120 deg. west longitude, and so in propor- 
tion for any other result. This is the principle on which 
the moon and moon-culminators are used. With the altazi- 
muth the moon is observed in other parts of the sky, so 
that results can be obtained on nights when she is not 
seen to cross the meridian, but the computation of the 
longitude becomes rather a complicated process. New Zea- 
land and Kerguelen’s Island being far from the equator, it 
is better to record the moon’s place by her motion in azi- 
muth than in altitude, the moon skirting low near the 
horizon. Consequently the altazimuths furnished for 
these two stations have special attention given to the 
graduation and means of reading of the azimuth circle, 
which in the three other instruments is only used inci- 
dentally for setting, &c. 

Of the equatoreals, three are old well-known instru- 
ments, the others are new ones designed and made by 
Simms. Alexandria has the Lee equatoreal with which 
Admiral Smyth did such good work, and which is described 
in his celestial cycle. Kerguelen’s Island has the Corbett, 
and the Sandwich Isles the Naylor equatoreal. The whole 
of the transits and altazimuths are turned out by Simms; 
the workmanship of these it is hardly necessary to say is 
excellent. The 4in. telescopes are also Simms’ work. The 
photoheliographs are, of course, Dalmeyer’s—they are 
mounted equatoreally, being an improved form of his 
Kew instrument. The photographic and optical foci are 
brought to agree so completely that the instrument can be 
focussed very fairly by the appearance of the image. It 
is in:possible to do justice to this design in an incidental 
mention of it. With it there have already been good sun 
pictures—about 3°7in. in diameter—taken at Greenwich 
some months since by the officers and other observers 
now at work there. The duty of the photoheliograph on 
the transit expedition will be to take a rapid series of 
photogrs hs of Venus during the transit, thus recording 
ier actual apparent path across the sun’s disc at stations 
where a large proportion of the transit is visible. At all 
stations as many photographs as possible while the phe- 
nomenon of ingress or egress lasts should be obtained. 
These photographs will, have to be taken by the help of 
some special arrangement for giving the required speed, 
tice tee yet to be arrived at. Jansen’s method is pro- 
posed, by which only a spot on the plate is exposed large 
enough to take in Venus and a little of the sun’s limb; the 
plate being turned through an angle in its own plane after 
each exposure, so as to get a circle of photographs round 
the edge of the sun’s disc, showing Venus’ movement by 
her position at each short interval of time, say every two 
seconds. Wet and dry photographic processes have been 
discussed. In the case of the former the difficulty caused 
by the shrinking of the collodion, which would destroy all 
accuracy, has been met, at all events to a great extent, in 
the opinion of Mr. De la Rue and other authorities; amon 
other devices a substratum of albumen has been suggested. 
Experiments on the subject of the shrinkage of films are 


being carried out by Mr. Pritchard, of the Chemical Depart-. 


ment, Royal Arsenal, and no doubt by others who have 
studied the question closely. Captain Abney, R.E., is ex- 
perimenting with dry plates at Chatham. With regard to 
the results to be obtained from photography, if, as Mr. 
De la Rue considers, a single measurement gives 


dimensions with a probable error of only ‘1 second in arc, 
then the importance of the photographic work is hardly 
fully a 

vernment arrangements still wait completion in 


The 





certain details. The whole of the solar be garg and seven spans, two of which at the ends swung on pivots) Among 
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double image micrometers are not yet finish 
practice with the double-i ‘micrometer has been com- 
menced by the officers and other observers of the expedition 
at Greenwich on the automaton transit described in Tue 
Enainexr of November 21st last. 

The process of observing an entire transit with the 
double-image micrometer may be described as follows :— 
When the planet is about half on the sun the two images 
are brought as in Fig. 4, the movable image being brought 
into contact with the fixed one along the line A B, both 
above and below it repeatedly. This gives the zero reading 
of the micrometer, as well as the apparent diameter of 
Venus. This operation may last eight or nine minutes. 
Then commences the measurement of the cusps (vide Fig. 5), 
the times of measurement being carefully noted. The apex 
of the cusp, or overlapping parts of the two images, is 
brought to internal contact with the limb of the sun. A 
little reflection will show that this amounts to a measure- 
ment of the chord across Venus at the points where its limb 
intersects that of the sun. The length of this chord 
diminishes in a rapidly increasing rate, and thus its 
measurement becomes more valuable, and the position it 
indicates becomes affected in a less degree by errors in 
estimation each moment up to the time of contact. Pro- 
bably five or six minutes will be all the time available for 
this work. 

As Venus comes close to internal contact the double- 
image is brought to a single one by setting the instrument 
at zero, and the moment of contact is observed, that is, the 
separation of the black drop or ligament. 

he measurement of the distance between the limbs of 
Venus and the sun comes next. (vide Fig. 6); the sliding 
motion of the double image being made to act along the 
line A B, and the moving image being brought on each 
side of the fixed one, until the planet moves far on to the 
disc. As the phenomenon of egress approaches, the above 
operations are repeated in reverse order, that is to say, 
the observations of limbs, contact, and cusps follow in suc- 
cession. 

With regard to observers, Sir George Airy has mustered 
nearly the full staff required. The War-office authorities 
have thrown obstacles in the way of the employment 
of officers. Certain artillery officers who had been 
through the mathematical and scientific course known 
as the advanced class, were specially recommended, 
and their appointments were expected to be sanctioned, 
but it is not the wish of the authorities to encourage 
artillery officers in this class of scientific work, and, indeed, 
officers have been discouraged from coming up to enter the 
advanced class, which has, consequently, come to an end, 
and all leave has been refused to artillery officers to go on 
this expedition. Happily, the appointment of three 
engineer officers has been sanctioned, and the Admiralty 
have permitted naval officers to take up the work. The 
services of certain professional astronomers and other 
civilians have also been secured, who have worked for 
months at Greenwich. And thus the staff of observers has 
been completed, we think we may say with success. The 
charge and packing of the instruments, and the superin- 
tendence of the training, is now committed mainly to 
Capt. Tupman, of the Royal Marine Artillery. 

The stations, their probable staff, and their work, may 
be given in detail as follows :—A Station, Alexandria : 
Capt. C. Orde Browne, late R.A., Capt. Abney, R.E., who 
undertakes the photography, and some other observer not 
yet named. This station is important for egress retarded 
the longitude may probably be obtained by telegraph.— 
B, the Sandwich Isles, a double station : Capt. Tupman, 
R.M.A., Professor Forbes, Lieut. Ramsden, RN, and Lieut. 
Noble, R.M.A. This station is important for accelerated in- 

ess.—C, Rodriguez: Lieut. Neate, R.N., and Mr. Nichol, 
rom Edenborough Royal Observatory; also Lieut. Hoggan, 
R.N., for photography. This station covers Kerguelen. 
In case of failure it is good for ingress retarded, and is 
valuable and reliable Keone. The entire transit is 
visible—D, New Zealand: Major Palmer, R.E., Lieut. 
Crawford, R.N.; and for photography, Lieut. Darwin, R E. 
Good for egress accelerated, and for observing the entire 
phenomena as a Halley station —E, Kerguelen’s Islands, a 
double station : Father Perry and Father Sidgreaves, of 
Stonyhurst Observatory; Lieut. Corbet, R.N. (in charge 
of the second station); Lieut. Goodridge, R.N., and 
Lieut. Coke, R.N.; also Mr. Smith, for photography. This 
station, if the weather was reliable, peal = probably be the 
best of all. It is good for ingress retarded and for egress 
accelerated, though in a less degree than New Zealand; 
also for the entire phenomena as a Halley station. The 
climate is, however, very doubtful. 





THE PROPOSED LITEYNOY BRIDGE OVER THE 
NEVA, ST. PETERSBURG. 


Ir occasionally, though rarely, happens that there is only one 
road by which a desired goal may be arrived at. The resources 
of science are so numerous, and capable of so many modifications, 
that unless tied down by regulations of the most stringent cha- 
racter, an engineer is able to select one or two paths at least, 
either of which will conduct him to the required destination. It 
is true that, of all the means which conduce to the end, some 
may be better than others, and possibly one may be entitled to 
the distinction of best. The number and variety of designs sent 
in to the Russian Government in answer to their application for 
bridges over the river at St. Petersburg, prove that, at any rate, 
the ideas of engineers with regard to these important structures 
are, we are happy to find, free altogether from any suspicion of 
stereotypism or conventionality. Out of the seventeen designs 
—not eighteen,* as erroneously stated in our impression of the 
2nd instant--four were of native origin, and emanated from 
Russian engineers. As one of these was rewarded by the bestowal 
upon the author of it of the third premium, it cannot be truly 
said in this inst that no engi is without honour except 
in his own country. Of these four native designs two were on 
the ordinary arch principle and two on that of the lattice. In 
the former, one had five fixed spans and two swings; and the 
other two swings and four fixed spans. The lattice designs 
comprised one of four fixed and two movable spans, and one of 


ais Eighteen were sent in, but oaly seventeen fulilled the primary con- 
ons, 











but regular | the designs contributed by foreign engineers were arch, lattice, 


bowstring, and suspension bridges. One of the last-named was 


| on the rigid principle, similar to that successfully carried out in 
| the Albert Bridge, Chelsea. The other example of the suspen- 





sion bridge is rather peculiar in appearance. It consists of 
spans, the centre one of which is presumably movable, so far as 
the platform is concerned. The two piers on each side of the 
middle span are carried up in elevation and form an arch, over 
the extradosal surface of which the chains are passed. By raising 
the platform of the centre span the shipping is thus enabled to 
pass under the arch formed by the union of the two piers over- 
head. Without passing any opinion upon the feasibility of this 
design, its appearance is so unfavourable as to prevent its 
employment in any situation in which regard must be paid to 
westhetical effect. 

In our impression of the 2nd inst. a general description of the 
proposed Liteynoy Bridge was given. We are now able to place 
before our readers some of the details, of the structure. 
As already stated, the bridge consists of fixed and movable 
spans. In our lithograph supplement, Figs. 1 and 2 repre- 
sent the elevation, plan, and sectional elevation of the movable 
spans or opening bridges. The general principle upon 
which they are designed is that of the cantilever or semi- 
girder, with a counterbalance weight at one extremity. The 
distance from each other of the supports of the two cantilevers 
which meet in the centre of the opening is 78ft., and the clear 
opening or span is 74ft. By this arrangement there is a bearing 
of 4ft. from the side at each pier. The total number of canti- 
levers at each side of the opening bridge is five. They are spaced 
at equal distances from centre to centre of 16ft. 10}in., as shown 
in the sectional elevation in Fig. 2, and are fixed to a horizontal 
shaft resting in ten plummer blocks, and having a diameter of 
10in. inside the journals—see Fig. 1. The counterbalance 
weights are placed in a line drawn through the centre of gravity 
of the cantilevers and platform in the unloaded state, asin Fig. 1, 
and nearly balance the whole of the weight. The position of the 
counterbalance weights with regard to their height is also in some 
measure determined by the surface level of the water, which will 
not be reached by any part of them when the bridges are open. 
The power to be applied for opening each half of the bridge is 
that of two capstans worked by manual labour. They are each 
provided with four arms in a circle of a radius of 5ft. The 
gearing, which is represented in Figs. 1 and 2, has been designed 
so that assuming the speed of the men working the capstans to 
be 2ft. per second, the opening of the bridges will be completely 
effected in 3} minutes. In the loaded state the halancing is 
accomplished by means of anchor frames, of which there are five 
on each side. Each frame is provided with two verticals, having 
each an area of 1lin., which gives a total sectional area of 110in. 
Putting 5 for the total strain upon one side of the fulcrum, 
M for the maximum moving load on the other, and L and L, for 
the lengths of leverage respectively, we have for the theoretical 
conditions of safety M x L,;=S x L. But L, = 195 and 
L = 12°6, so that practically we obtain 154 M<S. The 
verticals are shown in Fig. 2, and are constructed of great 
strength, inasmuch as they have to act as supperts for a portion 
of the platform when the opening bridge is not loaded. They 
are placed in a raking position, and are composed of angle irons 
3in. by 3in. by jin., and a web plate lft. in depth by fin. in 
thickness. The cantilevers themselves consist each of a pair of 
plate girders placed 4ft. 3jin. from centre to centre, and united 
at intervals by diaphragms. On the top of the cantilevers are 
fixed cross girders lft. 3in. in depth, at regular distances from 
centre to centre of 5ft. llin. They are of wrought iron plate, 
and are built up of angle irons 3in. by 3in. by gin., and a web 
plate of jin. in thickness, On referring to Fig. 2, it will be seen 
that the cross girders are covered by a decking of planks Sin. in 
thickness, and upon this are nailed oak blocks having a thickness 
of 3in. It will be observed also, on inspecting Fig. 2, that the 
verticals composing the anchor frames are tied down at their 
lower extremity to a strong cross girder 2ft. in depth, and con- 
structed of angle irons 34in. by 34in. by jin., and a web plate 
jin. in thickness. This is an exceedingly good arrangement, as 
it enables them to act all together in resisting the action of a 
disturbing force. The manner in which the capstan and gearing 
work will be evident on examining Figs. 1 and 2. The beam 
filling is of brick. 

We may now proceed to the description of the principal girders, 
consisting of the arch and tie. As these are of uniform sectional 
area throughout the whole span, a portion of them is sufficient 
to show the method of construction adopted. They are thus 
represented in Figs. 3, 4, and 5, in elevation, cross section, and 
plan. Each arch is composed of eight channel irons, four in the 
upper member and four in the lower, the total depth of the arch 
from out to out being 8ft., and the width 4ft. 6in. Each channel 
iron is 1ft. 8in. in depth by 6in. x ljin. x 1}4in. The four 
forming the upper and lower flanges are connected by a plate on 
the top, and by strong vertical and diagonal bracing. The tie 
consists of eight flat bars 1ft. 8in. in depth by 1}in. in thick- 
ness, which terminate in link heads for the purpose of receiving a 
pin with a diameter of lft. 2in., which forms the connection with 
the end of the arch. The pin passes right through the total 
width of the arch and the eight tie-bars, which are all held be- 
tween the jaws of a large shoe moving on rollers, as represented 
in Figs. 3, 4, and 5, the diagonal bracing constituting, with the 
verticals, the web of the main girders. The former are composed 
of angle irons riveted together; the latter are 3ft. Gin. deep 
and 84in. wide. They are connected with the cross girders, 
which are 5ft. 6in. deep in the centre, together forming a sort of 
horseshoe frame, to counteract the lateral collapsing tendency of 
the arch. The principle of the Liteynoy Bridge has been already 
defined as that of a tied arch, and its distinguishing character- 
istics pointed out. The chief advantage it possesses over an 
ordinary arch is that it is self-contained, and all the strains 
which may be brought upon it can be accurately defined, since 
they do not depend upon changes of temperature, yielding of the 
abutments, or imperfections in the erection. It should be men- 
tioned that, with the designs sent in to the Municipal Council of 
St. Petersburg, Messrs. Ordish and Ende furnished a printed 
report containing all particulars relating to the strains upon the 
various of the structure, together with diagrams and 
skeleton elevations showing the maximum strains under different 
conditions of loading. The whole pamphlet constitutes a scien- 
tific brochure of much theoretical and practical value. We can 
only make a few extracts here and there. The fixed load consists 
of the weight of the main girders, cross girders, corrugated plates, 
gutters, rails, longitudinal bearers and parapet, gas and water 
pipes, and roadway materials, amounting to 4°6 tons per fineal 
foot. The points of ny. ee at which the load is supported 
are 7ft. apart, and the of the fixed load falling to each is 
82'5tons. The moving load per lineal foot amounts te exactly 
half of the fixed, and consequently the same proportion is observed 
with regard to that carried by the verticals at the points of 
suspension. The sectional areas of the various parts of the main 
girders are designed so that for the maximum load on the bridge, 
the greatest strain per square inch shall not exceed 5°13 tons im 
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tension, 4°49 tons in compression, and 3°85 tons in shear. The 
tensjle strength of the iron is assumed to be equal to 20°60 tons 
per square inch. ? 

A reference to Figs. 3 and 4 will show that each roller bed is 
composed of eleven rollers, which are 6ft. in length and 5in. in 
diameter. The weight upon every inch of contact has been 
estimated to be 0°94 tons. The rollers are intended to be of 
steel, and the bearing plates of wrought iron. The latter are 
bedded in slabs of granite with a sheet of lead interposed. The 
bearing area on the granite is 36 square feet, and the pressure on 
every equare foot amounts to 20°60 tons. 


(To be continued.) 








THE monthly report of the progress of the St. Gothard Tunnel 
states that, up to the 30th of November, the drift had reached an 
extent of i018 metres. At the Goeschenen end the rock pierced 
was granitic gneiss, varied by veins of schistous gneiss ; and at the 
opposite extremity the drift was carried through mica schist 
mixed with granite. At each end there were six perforators at 
work, the average daily progress at the northern one being 
2°50 metres, whilst at the southern it was 1°703, the different 
result in the latter case being caused by some interruptions in the 
working of the air-compressing machines in the early part of the 
month, A vein of quartz was crossed, which in the trial borings 
produced some small laminz of native gold. 


THE InsTITUTION OF CiviL ENGINEERS.—At the meeting of this 
Society, on Tuesday, the 13th of January, 1874, Mr. Thos. E. 
Harrison, President, in the chair, twenty-one candidates were 
balloted for, and declared to be duly elected, viz :— Mr. William 
Smith, resident engineer, in charge of the Holyhead Division of 
the London and North-Western Railway, as a member; and 
Messrs. Arthur Turnour Atchison, M.A., Stud. Inst. C.E., 
assistant engineer, Alexander Dock Works, Newport, Mon- 
mouthshire; Arthur Lloyd Cochrane Bamber, Stud. Inst. 
C.E., Cheltenham; Edward Bazalgette, Stud. Inst. C.E., 
Metropolitan Board of Works; George Horatio Townsend 
Beamish, Stud. Inst. C.E., Cork; Walter Chapman Burder, 
Stud. Inst. C.E., Bishop’s Stortford; Francis Coffee, resident 
engineer, Kilrush and Kilkee Railway; William Gordon Lynch 
Cotton, assistant secretary, Buildings and Roads Branch, P.W.D., 
India ; Charles Edward Cowper, Stud. Inst. C.E., Westminster ; 
Jacob Forrest, managing director of the Oaks Pits Colliery Com- 
pany, Mold; William Gill, late Poti-Tiflis Railway; John Ellard 
Gore, assistant engineer, P.W.D., India; Richard Fuge Grantham, 
Westminster ; John Alfred Griffiths, Stud. Inst. C.E., Queens- 
land; Richard Lionel Jones, B.A., engineering staff of the 
London, Chatham, and Dover Railway Company ; Robert Nuttall, 
Westminster ; William Lancaster Owen, chief engineer to the 
Monmouthshire Railway and Canal Company; George James 
Perram, Stud. Inst. C.E., assistant engineer, P.W.D., India ; 
George Poth: , Assistant Secretary to the Government of Ben- 
galin P.W.D. of India; John Somerville, engineer, Dublin Gas 
Company; and Allen Anderson Whitehorne, Kingston, Jamaica. 
It was reported that the Council, acting under the provisions of 
the bye-laws, had recently transferred Messrs. Frederick Collier 
Christy, George Frederick Deacon, John Lawton Haddan, George 
Albert Hutchins, Alexander Leslie, James Mansergh, Henry 
Prince, and William Vawdrey, from the class of Associates to 
that of Members ; and had admitted the following candidates as 
students of the Institution, viz.: Messrs. John George Blackett, 
Clarence Arthur Cramer, George James Atchison Danford, Henry 
Evan Griffith Evans, John Colman Fergusson, Charles MacIntyre 
Forbes, Thomas Percy Gunyon, John James Hatten, Arthur 
Cameron Hurtzig, John Pollard, Oswald Milton Prouse, Percy 
Thursby, Charles Henry Billinhurst Whitworth, and John Henry 
Williams. 

Spiicine Rartway Carriaces.—Mr. W. H. Mills has written to 
the American Railroad Gazette a very interesting letter, giving some 
details of the working of the Mexican Railway, from which we make 
the following extracts :—‘‘ The Mexican Railway, which extends 
from the seaport of Vera Cruz to Puebla and Mexico, a distance 
of about three hundred miles, has occupied several years in its con- 
struction. Political movements and changes of Government and 
other disturbing influences have all done their share to retard the 
completion of this great enterprise. The entire system was com- 
pleted and opened for public traffic in January, 1873. For some 

ears previous to this latter date lies ft Ute line, or from 

era Cruz to ‘ Paso del-Macho,’ 47} miles, and from Puebla to 

Mexico, 115? miles, have been in o tion. As these pieces of 
lines presented no very exceptional features in the way of curves 
or gradients, the p ger carriages of the ordinary English 
pattern were found to answer very well. When pushing on with 
the construction of the remaining portion of the line, connecting 
the lower with the upper table lands, it became necessary to con- 
sider some method of modifying the existing carriages to enable 
them to pass with safety and facility round the inevitable sharp 
curves which must be encountered in ascending the mountain 
range. Tho summit land of the railway on the upper table land 
is some 8400ft. above the level of the sea ; and the gradients and 
curves during the sixty miles before ome key altitude are very 
eavy. There are more than fifteen miles of line on one continuous 

gradient of 1 in 25, and also long and frequent lengths of 1 in 33 
and 1 in 40, with numerous curves of 325ft. and 350ft. radius. In 
view of these numerous curves it was considered inexpedient to 
work the ordinary passenger traffic with carriages of the ordinary 
English pattern. It was at this time that the idea suggested 
itself to oak ‘3 a = Inst, C.E., who is the general 
manager of the line, to splice the carriages together in pairs and 
to make in this way one carriage about 45ft. or 48ft. long, with an 
American four-wheeled bogie truck at each end. The carriages 
built by the Ashbury Carri Co., England, offered special ad- 
vantages for this Ser er. The main frames, which are 
of rolled wrought iron, have been spliced or fished together with 
strong wrought iron joint plates 3ft, Gin. long, well riveted, thus 
making each of the main frames in one continuous piece bd ga 
To assist in stiffening these frames, three tension or truss 1jin. 
in diameter have mg and carefully adjusted under the car- 
riages. The carriage bodies, which are of teak, havealso been strongly 
bolted together at the sides and roof. A four-wheel centre-pin 
bogie truck, built by Gilbert, Bush and Co., Tro , N. Y., has been 
placed at each end of the carriage. In addition to the Westing- 

1ouse air-brake, which is fitted up on all the carriages of the 
Mexican Railway, one brake p! on the top of the carriage 
applies the brake-shoes, which are of iron, to all the eight wheels 
atonce. The result of this splicing of two her has 
& perfect success, and those that have been thus treated 

are now by far the easiest and smoothest running carriages on the 
ae They pass with ease around the sharp curves above alluded 

, and for some weeks had to pass daily round two provisional 
curves of 150ft, radius. The first of these spliced carriages com- 
— - run in January, 1871, and has now been running daily 
nearly three years, No repairs have been required beyond, paint- 
10g, | h i, and renewals of axle-box brasses. Several other 
——J. ‘ave since been altered in the same way. The carriages 

se rst and second-class accommodations are 46ft. 3in. long, 
an med seventy-four paseensers. They have three first-class 
compartments, each holding eight persons, and five second-class 
ye ma of ten each. The carriages combining second and 
third class are 44ft. Qin. long, and carry ninety passengers, The 
have nine compartments, four for second-class and five for third. 
class, the compartments h ten passengers. These spliced 
carriages are in daily use on e through trains een Vera 
Cruz and Mexico, and are found equally efficient on the compara- 
tively level and straight road on the upper plains, where the run- 


Tans speed is much faster than on the more difficult parts of the 








THE STABILITY OF TOWERS AND CHIMNEYS. 
By C. A. Evans, Civil Engineer. 
WE are indebted to the Journal of the Franklin Insti- 
tute for this paper, which is invested with a good deal of in- 
terest by recent events at Northfleet and Sheffield :-— 


This subject has not been treated in the standard works on 
construction with the detail of which it is susceptible. Many 
points relating to it are here, the writer thinks, presented for 
the first time, and especially that portion referring to circular 
sections. ; 

The stability of vertical shafts of masonry is tested by the 
pressure of the wind during hurricanes, As usually constructed, 
these shafts have a batter on the a and are carried 7 * the 
inside, icularly in the case of chimneys, in a series of steps. 
The Dany mine but a few inches in width, and should be so 
arranged that a batter line may pass through their reéntrant 
angles. Hence the more numerous the steps the nearer will a 
approach in effect to a regular batter. Such a batter, though 
desirable, yet is not introduced with the view to save workman- 
ship. A chimney, consequently, is divided by the steps into a 
series of divisions, the thickness of each of which is constant when 
brick is the material employed. In the following investigation we 
will consider the steps to be replaced by the batter line passing 
through their reéntrant angles, and the small amount of material 
lying outside of this line will, therefore, not be regarded. Its 
influence, which is at most but very small, is to increase the 
stability slightly above what will be determined. 





In plan, masonry shafts are generally square or round, Octa- 
gonal and kindred sections, though given sometimes to chimneys 
and towers, yet approach so nearly practically to circular sections 
that these may be substituted for them. 

In what follows we will let Fig. 1 :— 

x =BA= height of any portion measured from the top. 

y = AP = distance from the axis at which the line of resistance 
cuts the lower section. 

a = ED = diameter or side of the opening at the top. 

b = N C = external diameter or side of the chimney at top. 

= pressure of the wind per square foot on a flat surface. 

4 = rreight of material aed cubic foot. K=radius of any 
section in the circular chimney. 

a and 6 = outside and inside batter respectively. 

In the figure + @ is shown, and — would be shown by the 
batter lying on the other side of the vertical, thus making it ana- 
logous to the outside batter, which position it usually occupies in 
large chimneys. The condition (=o makes the inside of the shaft 
vertical its usual direction in lighthouses. We will consider 
first the shaft with a square section. 

For the solidity of any portion of the chimney or tower we have 
yee ay (b+2atana)}-l3 a’—(a-2 x tan)? 

NCVR~EDST="~“¢ tana 6 tan B 
For the distance of the centre of gravity of any section NC V R 
from K V or its base, we deduce:— 

a (3b + 2 x tan a) 
6 (6 + x tan a) 
And for pressure upon this section, 
pax(b+ @ tan a) 
Finally, by taking the moment round the point P, we have for 
the equation of the line of resistance, 


P x3 (3b + 22 tan a) 
u 


A O= 


ia +22 tan a)s—bs = “a- (a®—2 x tan B)3 J (1) 
~~ tan a, tan p. 
We will pass now to the circular section. 
The expression for the solidity of any portion is in this case 
= © (b + %x tana)3—ewb? © a3—#(a—2xrtan/)* 
NCVR-EDST = 24 tan a. 24 tan 6. 
To obtain an ager for the pressure on the surface of the 
shaft exposed to the wind, we have for the pressure at any point 
N of it, Fig. 2 :— 





p Rd sin. 9, 


and this is in the direction NV. Resolving this pressure into two 





others, on» t ngential and the other normal to the su:fac: at N, 
we have fcr the latter, or etfective pressuie :— 


p Rain *@d &- 
and, therefore, we may write for tre total pressure on S \ a, 


Tr 
iff esa ode 
°o 


which, by multiplying by d x and substituting the value of 





| former is not as extensive and strong as in the latter. 





| 55 1b. to the square foot. 





e 


R= >+ xtana, 


becomes the pressure on the entire portion z of the chimney :— 


Pr], \ . 
of (3+ tana) dxf tin*@ ae 
- ° 


) 


The second integral being equal to 4 (# — cos. @ sin ©), we have 
by taking it between the limits indicated and completing the inte- 
gration of the expression— 


<ra(b + x tan a) 
On examining this expression we perceive that it equals a pressure 
of i. uniformly distributed over the sectional area NCVR. 


Hence the centre of this pressure is at O, as in the case of the 
square chimney. Or, by multiplying the preceding integral by x 
and integrating, we obtain the moment of the total pressure 
around the axis of y. This, divided by the pressure, will give the 
lever arm BO: from which the length of O A, as previously 
found, may be deduced. Consequently, we obtain for the equation 
of the line of resistance by taking the moments around P :— 

Y 2° (36+ 2 2 tan a) 

u 

y= 


(b + 22 tan a)3—/8 _@ —(a—2 x tan 6) “x 
tan a. tan - aria 

which is identical with equation (1), in the case of the square 
chimney. We therefore conclude that the lines of resistance in a 
square and in an equally high circular shaft are identical in ~~ 
and position, provided the diameters of the one are equal to the 
sides of the other. This is accounted for by the peculiarity of the 
round tower, though containing less material, being subject also to 
a lesser pressure. As far as regards the amount of material, and 
under similar conditions, a circular section is preferable toa square 
section, 

The value of y may be written for either section, in terms of the 


yaqg(b42aetane). . . 2 « « (2) 
In which q represents a fraction, or coefficient of stability, that 
locates the line of resistance, and consequently determines the 
stability of the shaft. At the lowest section, or base of the shaft, 
we may assume gq ~ } for square, and y = } for round shafts. In 
the round shaft it is well to keep the line of resistance a little 
further in than in the square one; for the outer edge in the 
veverthe- 
less the foregoing values of q for the base admit of a fluctuation, 
but of not more than six-hundredths one way or the other. In the 
one case we would increase the stability of the shaft beyond 
necessity, and in the other case we would diminish it too much. 
The values of q as given may be considered as mean values, and 
should, therefore, be used in constructing new works, In deter- 
mining the stability of shafts already built, however, if their values 
of q at the base lie within the limits indicated, they may be re 


| diameter or side of it :— 


| garded as well constructed, If these values pass one limit they 


may be considered as unnecessarily heavy, and if they pass the 
other limit they should be strengthened. 

Having equated equations (1) and (2), substituted for x the entire 
height of the chimney, and assumed the proper value of q, 
the value of ), tan a or tan 6, may be iedeaal from the resulting 
equation according to the rest of the quantities assumed, After 
this unknown is determined, it remains to ascertain the ition 
of the line of resistance, For this purpose values of # are 
assumed, commencing with 0, or at the axis of y, and increasin 
gradually by 20ft., 30ft., 40ft., or 50ft., according to the height o! 
the shaft, and then deducing the corresponding values of y. In 
order to plot the line, a drawing of the shaft should be made in 
which the horizontal scale is exaggerated five or ten times, The 
advantages of such an exaggeration are, that we obtain a small 
drawing, easily handled; that the curvature of the line is intensi- 
tied, thus making it more perceptible, and that the horizontal 


' distances can be accurately measured in locating the section of 


least stability. The portions of the line of resistance included 
between the joints determined may be sketched in with ease 
and correctness. The joint of least stability is indicated, not by 
where the line approaches nearest to the outside of the shaft, but 
by where this approach is nearest in proportion to the distance to 
the axis of the tower from the line. This ratio of the inner to 
the outer segment of the half section containing the line of 
resistance is © at the top, diminishes very rapidly as we descend, 
becomes a minimum at the section of least stability, and finally 
when g = } or 4 increases at the base tol or 4. The valve of © 
at the top shows that the shaft there can never be overthrown. 
Evidently this is the case, for the line of resistance coincides there 
with the axis of the shaft. Sucha ratio as the foregoing may be 
regarded asa coefficient of stability, which it really is. The 
stability of all the sections may also be determined in the same 
manner as that of the lowest section, that is, by deducing the 
values of q for them. But this process is much more laborious 
than the one we have described. The point of least stability, 
indicated by the maximum value of q, is obtainable mathemetically 
by substituting eq. (2) in eq. (1), and differentiating. The resulting 
equation, however, is too long for practical use, and can be solved 
conveniently only by the tentative process. The joint of least 
stability it generally in the larger shafts at about half of their 
height above the base, but in small shafts it descends sometimes 
as low as a few feet above the ground. 

The greatest pressure of the wind is taken in Great Britain at 
Unfortunately, we have no records as 
to the maximum pressure experienced in these latitudes, and in 
fact in not any latitudes accurately. The experiments of Smea- 
ton are the only ones given in scientific works, The writer is 
inclined to think that no hurricane presses here with greater violence 
than 45 1b. to the square foot, an enormous pressure when well 
appreciated, and that this figure would suit most localities on both 
continents. Yet in view of the uncertainty on this point, he 
would recommend, on the ground of safety, the —_ practice 
of using 55 lb, for the greatest pressure of the wind per square 
foot. This is a figure he has himself employed with economical 
results. 

In the case of lighthouses, the portion not exposedto the shocks 
of waves during storms may be calculated by the foregoin, 
principles. The lower part may be formed either as a pedesta 
sufficiently massive to resist the greatest violence of the sea, or in 
a monolythic mass by the usual means. 

We will illustrate the preceding, investigation by an example, 
and shall choose the St. Rollox chimney as an instance well-known. 
As actually constructed, this shaft has a variable batter on the 
outside, which, differing very little from a straight batter, may be 
considered quite properly as such. On plotting the chimney and 
drawing a batter fine as near as possible through the reéntrant 
angles of the steps on the inside, we deduce the following data to 
obtain the value of tan a: 

a = 119, 6 = 138, tan a—tan@ = 004. 
The total height = 435°5’, the pressure of the wind per square foot 

55 lb, = p, and the weight of a cubic foot of brickwork we will 
take = 118lb. =u. We know also the thickness at the base, 


which is : . 
435° x 004 + 3 (13°5—11°9) = 24’. 
We have by substituting in the equation, changing the sign of tan 
8, and assuming g = }: 
435°52 (40-5 + 871 tan a.) 


fits 

118 

(5 + S71 tan a)* Lh v. Tite —(il+sy) (tan a — “W04))* 
tan a , tan a— ‘004 


} (13° + 871 tan a). 
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This equation reduced leads to: 
1276'5 tan *a + 1498°5 tan 2a + tan ¢—2°05 = 0, 
From which by a few trials: 
tan a = ‘036, 

The other two values of tan a are negative, as indicated by the 
sign of 2°05, Knowing tan a, we have for the diameter of the base, 
44°86’. This diameter, as actually built, is only 40°00’. The cause 
of the discrepancy we will investigate further on, and proceed now 
to determine the position of the line of resistance. With this 
object in view we will assume x = 100, « = 200 and « = 300, and 
deduce from eq. 1, the corresponding value of y:— 

y= 57,y = 87, y = 106. 
We have, therefore, with the points at the summit and base of the 
shaft, altogether five points of the ,line of resistance in order to 
draw it in. In actual practice, we would need a few more to pro- 
duce accurate work. These should be obtained in the neighbour- 
hood of the joint of least stability. However, with our data this 
joint is found to be about 200ft. from the top of the chimney. 
ve The discrepancy po* 1 above indicates only that the value of 
¢ is a little larger tha: . 25, at which we. assumed it. To deter- 
mine it accurately, we substitute in equation (1), in addition to 
the foregoing data, the value tan a = ‘0304 taken from the plot 
and solve it with respect to 7. We thus deduce :— 

y = 11°41 .*. g = 0°285, 

As this value of q¢ falls considerably within the limits set down, 
we may therefore feel assured of the stability of this elegant con- 
struction. 

Many engineers, in order to save some material, may be tempted 
to use ¢ as large as possible, and surpass the limits we assigned to 
it. But let it be remembered we should provide sufficiently 
against any obliquity in the axis of the shaft resulting from im- 
perfect workmanship, from any i r compression in the foun- 
dation, or from any unequal settlement in the lower joints caused 
by the shaft ge 3 built too fast. Provision must also be made, 
by keeping in the line of resistance, against the compressive 
strength of the material on the outside shaft being tested beyond 
its endurance, which will be fully tried when the shaft is put in 
vibration by a succession of hard blasts of wind. This remark 
applies particularly to brick and the softer stones, In conclusion, 
we _ notice that the strength of an intended shaft may be in- 
creased either by augmenting the base or the thickness of the shell. 
Of course, the augmentation in either direction is limited by other 
requirements and is not indefinite. 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE members of this incorporated society held their first meet- 
ing after the Christmas recess on Tuesday evening, the 13th inst., 
when the newly-elected president, Mr. Thomas E, Harrison, 
delivered an inaugural address, After commenting on the various 
public works in progress, under the direction of British engineers, 
in different parts of the world, the president remarked that the 
profession embraced a wide and varied field, suited to every degree 
of talent. Although the employment arising from the construction 
of railways in the United Kingdom was not so great as it had been, 
there was still a large amount of work to be done at home— 
especially in docks and harbours, for the ports on the coast of 
Great Britain were generally insufficient to meet the increased re- 
quirements and traffic of the country. Moreover, India and other 
of our possessions would continue to absorb, for many years to 
come, a large number of young engineers; while China, Japan, and 
various foreign countries must, sooner or later, feel compelled to 
take advantage to a greater extent than they had hitherto done of 
engineering skill. Having for many years been connected with 
the —e as well as with the making of railways, and having 
also acted for a short time as a general manager, Mr. Harrison 
could not help referring to some of the points affecting railways 
which had lately been discussed in the public journals. It was 
the tom of newspaper writers to assert that the directors, 
managers, and officials had no feeling, and that they looked to a 
saving of expenditure in preference to seeking provisions for the 
public safety. A more ungenerous and unjust charge was never, 
in the President’s opinion, made against any body of men. He 
believed the public had no idea of the anxieties which attached to 





negligence, but momen forgetfulness, to which all were 
liable, that had been tts a st be the cause of many rail- 
way accidents, It might be considered as settled that the block 
system would, as soon as it was possible to complete the necessary 
works, be introduced throughout the whole of the railways in the 
United Kingdom; but its introduction at once increased that 
element of “human fallibility "—to a very large extent, 
In the case of the North-Eastern system it was calculated that, on 
the completion of the block system, the number of signalmen 
would be increased from five hundred to two thousand, Observa- 
tion and inyuiry had clearly demonstrated that the introduction 
of the block system, and of additional signals, caused the engine- 
men and other railway servants not to keep the same look out, 
or to use the same care, as on a line apparently less protected. 
This was only human nature; but . Harrison did not 
intend to argue from this against the introduction of the 
block system. When, however, it was put forward as a per- 
fect security to railway travelling, he wished to point out 
that it introduced another important element of er gene- 
rally much underrated, and that railway officials might some- 
times hesitate to reccommend the adoption of the block system 
from this circumstance, The question of the effect of the labour 
market on railways, both in their construction and working, had 
come forcibly home to every one connected with them. It was 
not too much to say that all new works were now costing from 30 
to 40 per cent. more than they did a few years , and nearly 
double the time was required to complete them. ere the works 
were not near to large towns it was diffic ult to get men at all, and 
as a rule they did not do the same amount of work as formerly. 
In the important colliery and iron district of the North of 
England there was great difficulty in getting men to do the 
night work—such as emptying the wagons at the furnaces or filling 
coke after a certain hour at the coke ovens, and pitmen limited 
their work in many cases to four days a week. This created a great 
difficulty in getting traffic carried, and would, if continued, necessi- 
tate an enormous increase in rolling stock, sidings, and engine 
power, for at present the work got out of a mineral wagon 
in these districts was little more than two-thirds of what it was 
three or four years ago. The rapid development of traffic, the 
difficulties caused by men limiting their hours of work, and the 
introduction of the block system, had necessitated a remodelling of 
the old mineral railways in the North of England, which it would 
take a long time to complete. On the general question of the 
policy of railway companies towards the public, Mr. Harrison had 
always advocated great liberality, especially in giving increased 
facilities and dation, in the reduction of fares in populous 
districts, and in rendering every encouragement to parties able and 
willing to develope the industry of the country; and, having 
watched the effects of this policy in many important cases, he 
knew of no instance in which it had not been successful. 
As to the policy of railway companies towards each other, though 
not an advocate for unlimited and indiscriminate running powers, 
he should nothesitatetointerchange or grant running powers, when- 
ever it could be shown that public convenience would be prompted 
by it; and he would also allow the running company to carry 
ocal passengers, receiving a small per centage for the service. 








METALINE. 


Some years have elapsed since we noticed metaline in this 
journal, and wrote in favourable terms of it. Owing to peculiar 
circumstances in the life of the inventor the metaline was not 
pushed, to use a trade term, and one or two persons assumed that we 
had made a grave mistake, and that metaline was worthless. We 
could not doubt the evidence of our own senses, however, and 
continued to believe that if metaline did not succeed it would be his 
fault who held the patent and not that of the material. The follow- 
ing extract from the Scientific American will enable our readers to 
judge whether weare right, or mistaken in our estimate of the value 
of the material. A company has been formed in New York to 
carry out the invention by supplying bearings of all kinds ready 
fitted up:—‘‘At the workshops of this company—says our 
contemporary—various kinds of experimental machines are now in 
motion, and among others there is a mill spindle, rotated at the 
rate of 8000 revolutions per minute, The shaft is of steel, and the 
bearing is of similar metal, fitted as closely as can be done. 
Metaline is introduced in slots in the shaft. We examined the 
apparatus carefully and could detect no heating. Four sewing 
shines are also continuously running at full speed, the needle 





those connected with railway management. He had seen directors 
completely overcome on receiving a report of a railway accident ; 
and from his experience as a railway manager, nothing would have 
induced him to continue in the office. So far from these gentle- 
men deserving the character attributed to them by the public, 
they ought to receive the greatest sympathy. There were many 
men whese early deaths or permanent ill-health might be traced 
to the laborious work they had had to undergo in the service of 
the public, and to the constant anxieties incident to the per- 
formance of their duties. Instead of economy governing the actions 
of directors, he had no hesitation in saying, when it was clearly 
shown by their responsible officers that the adoption of any improve- 
ment would tend to promote the safety of the public, the improve- 
ment was at once carried out, There was a popular delusion 
that the various recommendations made to the railway companies 
from time to time by the officers of the Board of Trade, such as the 
block system, interlocking of points, &c., were the inventions of 
those ofticers, whereas the fact was that not one of those systems 
or inventions, or any new idea in connection with the working of 
railways, had ever been suggested by those officers. The railway 
companies also stood at a great disadvantage with the public in re- 
spect to the reports which were from time to time made by the 
Government inspecting officers, whose dictum was never questioned 
by the public. Although railway officers of great experience 
constantly differed from those officials in the conclusions 
at which they arrived, the railway companies felt that any 
— against these reports was useless, and practically 
judgment was allowed to go by default. In making their 
reports, the officers of the Board of Trade were in the 
position of ex post facto Lage Should the country at any 
time become the purchasers of the railways, those officers would 
soon find the difference in their position when the ———— 
of working fell on them. Captain Tyler, in his valuable report 
on railway accidents in 1872, said: ‘* Whatever be the amount of 
cure taken, the item of human fallibility will still remain, and 
will always be the cause of a certain number of accidents.” And 
he stated that in 180 cases of accidents out of 238, “negligence, 
want of care, or mistakes of officers were apparent.” This was a 
subject to which for years past Mr. Harrison had given a great 
deal of attention and anxious thought, and he attached much more 
importance to the item of ‘“‘ human fallibility” than Captain 
Tyler did. It was an undoubted fact that accidents often occurred 
in the hands of the most experienced men in a moment of forget- 
fulness, Thus an accident = under the block system 
owing to the momentary forgetfulness of a signalman, who had 
been selected to instruct the others in their duties. Some years 
ago the officer in charge of the chaldron wagon building on the 
North Eastern Railway pointed out that the tops of the wagons 
came so close ther that any one — on the soles might 
be jammed, and he recommended that the soles should be} 
lengthened. The order was given for the alteration to be made ; 
_ within a few Rago the See gt ne a to — mmo in 
the very manner he suggested, 2s se Dee ew 
Sapad Uccats yess ams to caciping bepeod ten aph-al taockeliee 
twen' stepping md the e stati 
wall at Darliagton, Without teckiog to see whether there was any 
engine coming in the other direction. It happened that there 
was, and he was caught by the engine buffer and knocked 





several yards; though, if he had been thinking only of the 
railway, he should have known the danger. It was not wilful 


bars of some at the rate of 1200 revolutions per minute. No oil 
or other lubricant but metaline is in use, and there is clearly no 
cutting or heating. A 5-horse power Baxter engine we also found 
running, at the rate of about 150 revolutions, without a drop of 
oil, and we were informed that it had been in daily use since May 
last. Ourattention was also called to the countershafting in the 
machine shop, the journals of which had been cut down to a length 
equal to one diameter of the shaft, and such, indeed, was the case 
with all the journals to which the metaline had been applied. We 
need not point out the saving of expense and material thus 
effected. Since January, 1870, the substance has been in use on a 
slotting machine in the works of Todd and Rafferty, of Paterson, 
N.J. It has never been renewed, and, ws to the engineer, 
the bearing always cut with oil. The pins of the Quetelion of 
the Central Railway of New Jersey, over the Passaic and Hacken- 
sack rivers, were fitted with metaline three years ago, and, as we 
are informed, now exhibit no signs of wear. Specimens of brasses 
and also of shafting shown to us, which ran for a continuous 
period with the lubricant, appeared to be perfectly smooth and 
polished like a mirror; while judging from our examination of 
machinery which had been in actual motion for several months, 
there seemed to be no working up of the substance; and so far 
from there being any dirt in the bearings, the revolving shafts 
barely soiled a white handkerchief. Lack of space forbids our 
entering in greater detail into the application of this invention. 
Doubtless the simple assertion that to all appearances it both 
obviates the use of oil and completely prevents the wearing away 
of rubbing parts, will at once suggest to the reader its infinitude 
of adaptations. It is the invention of Dr. Stuart Gwynne, and was 
devised some three years ago, when it was introduced in the 
localities above noted and in various other places in this country 
and in England, and was also made the subject of acommendatory 
report, now before us, of Chief Engineer Clark Fisher, United 
States Navy, to the Secretary of the Navy. By direction of the 
latter official certain gunboats were to be fitted up for trial; but 
the burning of the company’s factory, together with difficulties 
between interested parties, resulted in the temporary withdrawal 
of metaline from the market, At the present time it is again 
offered to the public in improved form, and is manufactured by 
the American Metaline Company, No. 61, Warren-strect, in this 
city. Our readers can examine the experimental inery for 
themselves at the above-mentioned address, or may obtain further 
information by letter.” 





Dustin MAIn DRAINAGE.—We have reason to believe that the 
engineers to the corporation have so far modified the plans and 
specifications for these works as to bring them within, or nearly 
within, the amount authorised by the Act of Parliament to be ex- 


pended upon them, and that the contractors who on a former occa- 
sion tendered for their erection have to do so 
again on the basis of the scheme as it now reduced ; and 


we further are given to understand that the lowest tender is that 
of a London firm, the total of whose estimate is below that of the 
Government engineer’s by some thousands of pounds. We trust 
very shortly to give some further details on this head, and hope 
also that we a oan these long delayed works commenced. 
The material reduction in the proposed outlay, provided always 
due efficiency be obtained, is one on which we sincerely congratu- 
late the ratepayers of Dublin, 





PUBLIC WORKS IN FRANCE. 

’ Tae opening year naturally calls forth reviews of the material 
wants of a country, and of the plans and schemes which are before 
the world. Our respected contemporary the Journal des Travaus 
Publics turns it attention to the subject in an article from which 
we extract the following passages :— 

“The year 1874 imposes on all in France the obligation of seek- 
ing the means of utilising forces, of increasing intelligence, 
activity, and perseverance. Peace exists; the soil is free; 
patriotism consists at the present moment in repairing the national 
wealth, and the true arm for this service is work. 

‘* Reparation will come in due time, the histories of all nations 
that have not degenerated i this; but they teach this also, 
that no nation is strong that is not rich, and she can only become 
rich by production. An h bl ber of the National 
Assembly, M. Germain, when passing in review the nations which 
had undergone disastrous crises, showed that they had set to 
work on the merrow of their misfortunes, replacing by ce 
and industry the losses caused by war. Thus America, Russia, 
and Austria, had found in work consolation for great misfortunes ; 
such experiences should serve as a. 

‘All will agree in this, that in developing grand works we 
augment public prosperity; but another current of ideas un- 
happily interrupts progress. Every one thinks of taxes, and the 
exigencies of credit; each one seems to expect aid from his 
neighbour, instead of seeking it first in himself. They know the 
immense value of public works, yet they hesitate because their 
execution will cause large expenditure. Is this not turning in 
vicious circle? Our situation is not so sombre as they would make 
us believe ; the confidence which we ask of each other should be 
the result of spontaneous effort. It only requires a little com 
bined action, much individual initiative, and confidence in the 
destinies of the country. 

“The Minister of Public Works announces that in a few days 
the National Assembly will be called upon to discuss a bill for the 
construction of 1500 kilometres of railways of general interest, 
and the conventions made between the State and the great railway 
companies as concessionnaires will impose no charge on the 
national Treasury. All admit that these 1500 kilometres will not 
complete the system of our iron roads; let individuals combine 
together to complete this t national work. Let them seek the 
means which cannot be asked of the State at the present moment. 
We know that the amassing of capital is difficult in a time of 
distress, bnt it is precisely in removing difficulties, in reassuring 
the timid, and convincing the incredulous—if there be any who 
doubt the value of public works to create wealth—that the merit 
consists, 

‘Money when distributed has but little power, collected together 
it creates blessings for long years by converting itself into means 
of production. The State reconstructs the navy and the material 
of war, and undertakes the ne works for the defence of the 
country, and its pennies are counted for the achievement of these 
long and costly undertaki Private wealth must not remain 
inactive ; she also has her task to perform, The improvement of 
our means of communication and of our ports, the enlargement 
of our works, the extension of all our industries, the setting in 
action all our means of wealth, call for money, and for much of 
it, but they are the certain means of the salvation of our country, 
the first safe and indubitable step in our revenge. 

‘© Railways form, according to the wants which they supply, two 
classes which it is well to distinguish clearly, namely, lines of 
general interest, and lines of local importance. 

‘“The former are usually costly in construction ; the difficulties 
of tracing them, the importance of bridges, tunnels, and other 
works, their grand dimensions, and the necessity for large build- 
ings and heavy material, are necessities of such enterprises. To 

lan, construct, and work them requires many and experienced 

ands; the great railway companies have all the means within 
their reach. They have, moreover, large credit, which facilitates 
action; other persons or bodies might run a risk of failure, or at 
least of delay in the work. 

“The lines of local interest only, of which no one contests 
the usefulness, present themselves under very different conditions ; 
they admit of lighter material, of day service only, of small statis 
of officials. The traffic on them is generally not very considerable, 
and their smaller proportions make them not costly in construc- 
tion. There is no necessity to call upon the credit of the country 
for these local undertakings, the true subscribers to these 
secondary undertakings are the proprietors and others of the 
localities which they serve. While, in the first place, they are 
the best judges of the utility of these undertakings, of the extent 
and the form which they should assume, and the course they 
should take, they are the first to benefit by their existence ; they 
derive the profit, therefore they should bear the cost. Let us 
add, however, that the State often interposes in order to encourage 
these undertakings, but its action in this way is limited, and the 
budgets in prospect do not promise that the Treasury will be able 
to increase the amount of its subventions. 

‘* After the iron roads we have to consider our waterways ; the 
improvement of some of our existing canals and the creation of 
new ones are the indispensable complements of our railway system. 
The transport of merchandise demands economy before every- 
thing ; complaints are unanimous on this point, all the Chambers 
of Commerce demand aid for the water carrying trade to this 
end. We cannot insist with too much obstinacy upon this point, 
which all men of experience agree in regarding as the most urgent 
point in connection with industry and commerce.” 

Our contempory does good service by the above general appeal, 
as he always does in bringing before the world at the earliest 
moment, and in the clearest manner, the plans and projects of the 
moment. 











A contract for the supply of a quantity of steel for France is at 
present being carried out at Pittsburgh, United States. 

EMPLOYMENT OF STEEL RAILS iN Russta.—We wrote some time 
ago of the relative advantages of iron and steel rails, and we now 
give a resumé of a communication lately made on that subject te 
the Austrian Association of Engineers and Architects, by Mons. 
W. Lindheim, who says that the question has been decided by thr 
Minister of Communication in Russia in favour of steel, and that 
he has approved the laying with bars of that metal of the lines 
between Wjasma and Tula, Rjask and Icletz, and from Morschaus\ 
to Siezran, comprising a total length of 1200 kilos. The weight 
of the steel rails is 26°88 kilos. per running metre, and they are 
destined to replace iron rails weighing 32°26 kilos. per running 
metre. After much discussion a rail of the Vignoles section, 
107°95 mills. high, 95°25 mills. at the foot, and with a thickness of 
web of 12 mills. was adopted, and a length of twenty-four English 
feet, about which last point there appears to have been some 
question, as the Russian carriages are, including the buffers, only 
21ft. The proofs to which these rails are to be submitted are as 
follows: (1) Each rail to be placed on supports, 3ft. (0°12 mills. ), 
and weighed during five minutes with 16} tons; the temporary 
deflection during that time is not to exceed O'Ldin, (51) 
mills,}, and after the removal of the weight the permanent deil:« 
tion is not to be more than 0°04in. (1 metre). (2) The roi 
placed on supports 34ft. apart (1°06 metre) is to sustain wit’, 
out breaki: The blows of a weight of half a ton falling from « 
height of 9}ft. (2°96 metres). The short before us proceeds 
then to a few words on the question of proving rails, and oon- 
demns, as the result of opuienn in the after enduring powe:s 
of the metals, the plan of testing them by sudden blows fro. 
hea‘ — and is strongly in favour of that by flexure, l.y 
which it that bars of a sufficient hardness will be obtaine.i, 
for though a softer metal would of course be better able to with- 
stand a blow, from its better fibre, its wearing powers would be 
considerably less, and in this we fully agree, 
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RAILWAY MATTERS. 


THERE are thirty miles of siding in and about Crewe. 
Ir is said that the broad gauge has been decided on for the 
Peshawur and Indus Valley te ‘ eimai 
k the examiners of ms for priva' com- 
Rw duties. There are 281 petitions lodged for the en- 
suing session, The number of private bills last year was 334. 


Commassioners from the United States of Colombia, South 
America, are now in London endeavouring to obtain the formation 
of a company for the construction of a main and two branch rail- 
ways in that country. A survey for the proposed line has imited 
been made by the Public Works Construction Company, Limi’ 
of London. 

TuE office of general manager to the South-Eastern Railway 
Company has been abolished. Mr. Shaw, who has hitherto acted 
as secretary, has been appointed ‘‘ manager and secretary,” Mr. 
eo deputy manager, and Mr. Hudson assistant secretary. 
Mr. Shaw was formerly assistant-secietary to the Manchester, 
Sheffield, and Lincolnshire Company. 

THE Supreme Court of the United States has recently decided— 
first, that the States have a right to tax the property of railroads 
chartered by the United States Government ; and second, that the 
States have full power to legislate upon the rates to be charged by 
railroads within their limits for carrying passengers and freight, 
and to regulate the carrying trade thereon. 

Ir may not be ——— known that for some years past car 
wheels have been regularly exported from America to England. 
In 1871, 2317 wheels crossed the Atlantic ; in 1872, 4760 ; and in 
1873, 7515 wheels left America for England. We are unable 
say whether these wheels come into use in England or are re- 
exported. Perhaps some of our readers can enlighten us on this 
point. 

Tue London and North-Western and the Midland Railway com- 
panies are ing extensive alterations and additions at the 
station which they jointly use in New-street, Birmingham. At 
the same time that the platform and bridge and ticket-office ac- 
commodation will be considerably expanded, and trains enabled to 
run between the Midland and the North-Western system on the 
north side, the existing tunnels east and west of the station will 
be duplicated, 

Tue Legislature of Natal have passed unanimously a bill, intro- 
duced by the Government, for the construction of a network of 
railways, comprising 340 miles in all. The bill conceded 2,500,000 
acres of crown lands, and stipulated for the introduction of 
Indian or Chinese immigrauts, or labourers and workmen from 
England or elsewhere, for the construction of the line, 1,000 
within the first year and another thousand within two years. 
The company which und es the contract is to receive, it is 
— £40,000 a year for twenty years out of the revenues of the 
colony. 


DvuRING the great storm of December ‘th (says the American 
Railroad Gazette) some of the Michigan roads experienced much 
trouble from fallen trees. A train on the Grand Rapids and 
Indiana was obliged to cut through 100 trees between Traverse 
City and Clam Lake, forty-seven miles, On the Jackson, Lansing 
and Saginaw a train was twelve hours runing from Otsego Lake 
to Wenona, 112 miles, having cut through 200 trees, one of which 
fell just in front of the locomotive, smashing the head light and 
pilot. On the Detroit and Bay City a train cut through three 
pet trees in the run of 110 miles, eighty of them in fifteen 

es. 


M. DE LesseEps has modified his original plan with respect to the 
Central Asian Railway. According to his modified proposals, the 
line will commence at Keson, instead of at Orenburg, and it will 
run to Jekaterinburg. At this point M. de Lesseps proposes that 
the line should bifurcate. If M. de Lesseps’ ideas prevail one fork 
will direct itself to the north, so as to traverse Siberia, and the 
other fork will run to Troick, Turkestan, Taschkend, and Samar- 
qand. The Pacific, the Indian, and the Atlantic Oceans would be 
united by this means. M. de Lesseps hassent his son, who is ac- 
compained by Mr. Stuart, to India, in order to ascertain the best 
route for a line from Peshawur to Samarqand. 

THE Chesapeake and Ohio Railroad Company have, for two 
years, been trying to tunnel through Church Hill, in the eastern 
part of Richmond, but the work has been attended with unexpected 
impediments, It was supposed it could be completed. for 
300,000 dols., as there were no rocks, and the contract was let at 
that price. The tunnel runs 80ft. or 90ft. below the surface, 
through a slippery blue clay, which has the habit of caving in at 
the most unseasonable timés in the most di le manner. 
The contractors long ago gave up, and the railroad company was 
compelled to take the work. Six or seven men have been killed, 
while the repeated cavings have undermined many houses over the 
line, which is about three-quarters of a mile long, and is not yet 
open, 

THE officers of the Mexico National Railway in Philadelphia 
have received a telegram from Mexico, dated Dec, 21, announcing 
that Congress had voted to extend its session thirty working days, 
to consider the railway question, and decide to which of the three 
companies a money subsidy of 10,000 dols. per mile for narrow 
gauge, or 13,000 dols, per mile for broad gauge, should be granted. 
President Lerdo recently reported in favour of a so-called Mexican 
company, composed of fourteen native merchants; but it was 
intimated that such action was not to be considered inimical to 
the American companies, but asa basis of desired fusion. Con- 
gress, doubting the financial ability of the native company, does 
not seem ready to confirm the proposed contract with it. 


THE Alta Italia Railway Company, with a view to favour long 
journeys and to supply travellers with the greatest possible com- 
fort, has made arrangements which enable the company to place 
at the passengers’ disposal at the Turin station, by payment of a 
small supplementary fare, special coupés-lit (bed compartments) 
for the journeys to Florence, Venice, Bologna, Verona, and Milan. 

e use of these sleeping compartments will be granted in pre- 
ference to those passengers who book the greater number of places 
and engage them for the longest journeys. These sleeping compart- 
ments are constructed after the most recent models, and fitted up with 
every convenience. To every bed is annexed a dressing-table, with 
washing basin, &c., and water laid on. Nv fee is due to the train 
servants for the supply of such articles as soap, towels, brushes, 
Xc., or for making &c. The price of each in addition to 
the ordinary first-class fare, is as follows :—From Turin to Florence, 
or return, _ * Turin M4 Say or return, 12s. ; —— to Bologna, 
or return, 8s.; Turin to or return, &s.; Turin i 
return Sa 8? erona, " to Milan, or 
,_ THE Peninsular and Oriental Steam Navigation Company, which 
is the greatest owner in the world of steamers engaged in commerce, 
have recently made a report for the year ending with September 
last, by which it appears that they are the proprietors of fifty sea- 
going vessels, an aggregate of 118,333 tons burden and 
~1,890-horse power. These steamers vary in tonnage from 1185 
to 3763 tons, and in steam power from !10 to 600-horse power, the 
average being 2366 tons and 437-horse power. They own also 
poe poy the lk an of jis tons and 430-horse 

. f the an aggregate capaci 
of 4417 tons. Of their merchant fleet twenty-nine var ta 
e in the Mediterranean and India and a service, four in 
the Venice and Brindisi and service, four in the Aus- 


eg — -_ oo bui. 

ow for is great fleet, which is doubtless 

pe and efficient =i — he capital nesount te 560,53, 
or more than a! e cost of a complete English 

125 miles long. Shei. ard 


tralian service, seven in the Hong Kong, Sh: and Jaj 
ee ieendinn'eseaiciog. 





NOTES AND MEMORANDA. 

In the twelve soni, my ba 31st ult., the a ~ value of 
steam engines expo rom this country was £2,952,879, against 
£2,594,996 in the preceding year. 

C. ScHNEIDER found in barley straw an ——— of ‘78 per cent. 
of nitrogen; in rye straw an average of 1°165 per cent., much 
smaller quantities than have usually been supposed to exist in 
these plants. The cause of this he ascribes to the care taken to 
remove all parasites often found on grain stalks. 

WHEN beets are preserved for the manufacture of sugar they 
give off carbonic acid and take up oxygen. The carbonic acid is 
a product of the oxidation of the sugar contained in the beets. 
According to calculation 1000 cwt, beets would lose 10 cwt. sugar 
oo The air contained in the beets consists mainly of 
nitrogen carbonic acid and very little oxygen. 

Proressor Loomis deduces from the United States weather 
reports of the last two years that the ave: rate of progress of a 
storm in January is 680 miles a day, and its average direction 
5 deg. north of east ; for February, 740 miles, and a direction 
13 deg. north of east ; March, 940 miles, 11 deg. north of east; 
and for April, 615 miles, 16 deg. north of east. 

THE Keeper of Mining Records reports that in the year 1872, 
83,968 tons 3 cwt. of lead ore, of the value of £1,146,165, were 
raised and sold in the United Kingdom; and that there were 
produced from these ores 60,455 tons 15 cwt. of lead, of the value 
of £1,209,115, and 628,920 oz. of silver, of the value of £157,230. 
Therefore, in 100 tons of ore there were about 72 tons of lead, and 
in a ton of lead, 10°4 oz. of silver, 

Dr. DorcH communicates to the Scientific American the follow- 
ing method and proportions for refining cotton seed oil : 100 gallons 
of the crude oil are placed in a tank, and three of caustic 
pa lye of 45 deg. Baumé are gradually added and well stirred 

or several hours; or the same quantify oil is treated with about 
six gallons of soda lye of 25 deg. of 30 deg. Baumé, and heated 
for an hour or more to about 200 deg. or 240 deg. Fah., 
under perpetual stirring, and left to settle. The clear yellow oil 
is then separated from the brown soap stock, and this dark soa; 
sediment is placedl into bags, where the remainder of the oil wi 
drain off ; and the sediment has a marketable value three or four 
cents a pound for soap makers. The potash lye has to be made 
in iron pots, but the oil and lye may be mixed in wooden tanks, 

Tue following, given in an American contemporary, shows the 
population of the United States at the stated dates; the coal 
produced from the commencement of mining to each date, and the 
production of the given periods to the then population :- 

Year. Population U.S. Coal product. Tons per inhabitants. 


1820 oe oc 9,683,181 .. oo 365 .. 1 ton to 26,529 

1830 «2 «2 12,566,020 .. .. 359,191 .. 1 ton tu 35'8 
1840... .. 27,069,453 .. o- 4,619,751 .. 1 ton to 38 
1850... «. 23,191,876 .. «. 19,573,009 .. 1 ton to 1" 
1860... .. 31,641,977 .. «. 59,164,808 .. 1 ton to 6 
1870... .. 988,558,371 .. 114,319,211 1 ton to 6 


THE total value of the metals produced, the coal and other 
minerals raised in the United Kingdom during the year 1472 is 
given at £70,193,416. The metals are valued at £22,070,447. The 
coal represents £46,311,143, and the rest is made up of earthy, Xc., 
minerals figuring for £1,811,826. There is an increase in total 
value amounting to £12,571,523, which is said to be chietly due to 
additional cost in getting each ton of coal. 

ANDERSEN discovered that pulverised charcoal applied to sheep- 
skins produces depilation, Charcoal takes up oxygen from the air, 
and the oxygen in this form seems to exert a chemical influence 
on the fatty substance present in the neighbourhood of the glands 
of the hair. An oxidation takes place in the pores of the skin, 
which destroys the glands and loosens the air. Finely powdered 
c is mixed with sufficient water to make a thin paste, and 
the hides immersed for four and five days and well turned over in 
the meantime. After this the hair can be taken off at once. 
Hides treated with charcoal do not require further treatment, as 
is the case now with the lime process, and after being washed with 
water they are ready for tanning. The charcoal can be used over 

in. Animal or vegetable coal can be used in any quantity, 
having no deleterious property whatsoever ; and for each hide six 
or ten pounds, with the necessary quantity of water, are sufficient. 
The temperature should be 61 deg. or 70 deg. Fah., and can easily 
be maintained by introducing steam into the vats. The tanning 
process is facilitated, as no lime is left behind to neutralise the 
tannic acid. 

Dr. R. BLOCHMANN has given in a recent number of the Journal 
fiir Gasbeleuchtung a paper ‘‘On the Occurrences in the Interior 
of the Non-luminous Flame.” By drawing off the gases from the 

riphery of the flame, the from immediately about the 

ame, and from the interior of the flame of a Bunsen burner, and 
subjecting them to analysis, and also by ascertaining how much of 
certain gases must be mixed with illuminating gas to destroy its 
luminosity, the author attempts tod trate the changes taking 
place in tae flame. After a brief review of the views of different 
experimenters on the subject, and a description of the apparatus 
used, the experiments are described. The gases aspirated from 
the immediate neighbourhood of the flame, 10 mm, to the side of 
the burner, at heights of 20, 30, 40 mm., Xc., up to the top of the 
flame (120 mm.), gave but little water and carbonic acid, viz. : 
maximum at 80 mm. water 3°71, carbonic acid 1°37. The mean 
ratio of the weight of water to that of the carbonic acid being 
2:5, the ration of the water to carbonic acid obtainable from the 
gas being 2:3. In the gases from the periphery of the flame the 
amount of carbonic acid increased seauiealr from 10 mm, above 
the outlet, where it wes 4°14 per cent., to the’top of the flame, 
120 mm. from the outlet, where it was 8°19 per cent. The oxygen 
was 9°67 at 10 mm., at a maximum at 50 mm. 11°31 per cent., 
from there diminishing steadily until at the top 120 mm. it was 
64 per cent. The nitrogen which made up the rest of the gas 
taken off and analysed was at a maximum at the lowest portion 
of the flame (86°45 per cent.), and gradually diminished to the top 
84°87 per cent. The investigation of the other points is also given, 
but not in a form convenient for abstraction. 

In a recent number of the St Louis Medical and Surgical 
Journal is a letter from Mr. Kedzie, in which he quotes a 
paragraph from Professor Johnson's ‘‘ How Crops Feed,” in which 
it is stated very correctly that the quantity of carbonic acid 
absorbed by day by plants in direct light is vastly greater than that 
exhaled during the night. According to Corenwinder’s experi- 
ments, fifteen to twenty minutes of direct sunlight enable the 
colza, the pea, the bean, the raspberry, and sunflower to absorb as 
much carbonic acid as they e e during the whole night. 
Boussingault found as the average of a number of experiments 
that a square metre of oleander leaves decomposed in sunlight 
1108 litres of carbonic acid per hour ; in the dark the same surface 
of leaf exhaled ‘07 litre (each litre is equal to about two pints and 
one-eighth) of this gas. From this it would appear that the 
balance is likely to be in favour of their utility in purifying the air, 
especially as during the day they eliminate oxygen. In order, 
however, to dctermine the point, Mr. Kedzie collected air from 
the college greenhouse, in which there were more than 6000 plants, 
before sunrise, and after the room had been closed more than 
twelve hours, The average of five analyses showed that there were 
3°94 parts of carbonic acid in 10,000 of air, and it thus appears that 
the air in the iouse was better than “pure country air,” 
which contains four parts in 10,000, To ascertain whether the air 
of the use had more carbonic acid by night than by day 
Mr. i two specimens at2 p.m. These gave 1°40 and 
Needs how carbonic acid in 10,000, or an average of pda oy 
sho that the night air contained more carbonic acid than di 
the air of the day. One the whole, says the Lancet, it may be 
safely concluded that the presence of one or two dozen plants in a 
room will not exhale enough carbonic acid by night to injure the 








MISCELLANEA, 

AN open competitive examination for one situation of inspector 
of coal mines will be held in London on Tuesday, March 3rd, and 
following days. 

ANHYDROUS ALUMINA STEARATE dissolved in turpentine is recom 
mended as a limpid and flexible varnish, and it is said to be un- 
alterable at elevated temperatures. 


A CORRESPONDENT of the Canadian News announces the dis- 
covery of deposits of magnetic iron ore on the Canadian side of 
Lake Ontario. The ore is stated to be of remarkable richness— 
the percentage being even set as high as 70 per cent. 


THE United States Commissioner of Patents has rejected an 
application for a patent for the broad idea of attaching advertise- 
ments to balloons, for the reason that a balloon is a common object, 
upon which every person has the right to stick or paint advertise 
ments if he wishes. In order to support a patent, the applicant 
must have invented something. It is not invention merely to put 
advertisements on balloons. 


Ar an adjourned meeting of London employers in the iron trade, 
held on Monday at the Caunon-street Hotel, reports were received 
from the employers whose men had gone out on strike, from which 
it appeared that the latter had all resumed their respective en 
gagements that morning. This announcement was received by the 
employers present with general satisfaction, and, after transacting 
some further business, the meeting adjourned. 

THE representative of the various asphalt companies held a 
meeting on Wednesday for the purpose of devising means whereby 
asphalt pavement may be rendered more safe for the traffic of 
horses, It has been shown that all that is required for prevent: 
ing the present slipperiness is that the surface should be kept 
clean, which can be accomplished by frequent washing. It was 
therefore agreed to offer a handsome prize for the best system 
by which this can be accomplished. One plan has already been 
tried in Prince’s-street. 

A MEETING of representatives of the Trades Councils of the 
United Kingdom, representing 202,474 members, was held on 
Monday night in Sheffield to discuss the question of forming « 
federation of the unions. The following resolution was passed : 
“‘That in the opinion of this meeting a great advantage will accrue 
to the labour population of the kingdom by a federal action ‘of the 
Trades Councils throughout the country, in order to support those 
trades which belong to any council in the federation, and agree to 
act on this principle for the general welfare of organised trace 
societies.” 

Ar the Bedfordshire quarter sessions a resolution was carried, on 
the motion of Mr. James Howard, M.P., to place all the county 
bridges in a suitable condition for the passage over them of roa 
locomotive engines and steam ploughs. The work is to be done by 
degrees, the necessary funds being borrowed and spread over 
number of years, Considering the want of traction engines as 
feeders of railways, a the necessity for encouraging steam tillage 
as a present gain to tenant farmers and prospective increase to the 
value of land, this example might be advantageously followed by 
every county sessions in the kingd 

Tur ** Westminster Boulevard Bill” of this session is a project 
for a street, or boulevard, planted with trees on each side, ef rather 
more than a mile in length, and 150ft. wide between the fronts of 
the houses, to be opened up in a straight line upon a centre line 
drawn between the clock tower of the Houses of Parliament au: 
King’s-road, in the centre of Eaton-square, Belgravia. The new 
frontages that would be opened up would doubtless be of great 
value. The cost of the whole work is estimated by Messrs. Teulon 
and Crenk, surveyors, at £4,095,500, It is intended to carry ont 
the work by means of a limited liability company. 

Av the International Patent Congress, held in Vienna las 
August, an execytive committee was appointed, composed of on 
delegate from ea@fh of the countries represented, an! it wes 
arranged that mé@asures should be taken to organise patent ass 
ciations under the administration of a central head in each country 
Mr. Thatcher, since his return, has been in correspondence with 
leading inventors, and the universal opinion, according to an 
American contemporary, has been favourable to the proposed 
organis«tion of the patent interest in the United States. An 
association is being formed in Boston composed of New England 
inventors, patentees, and owners of patents, The National latent 
Congress will meet in Washington on January 15th, and the corr 
spondence on the subject promises that it will be largely attended 
from all parts of the country. 

WHuiL# we are hastening to add iron shields to our vast sen 
board works at Gibraltar, Portsmouth, and Plymouth, the /’«/ 
Mall Gazette says the first use of this new material for fortitica- 
tion is made by the Germans at Metz. It is beingfepecially applied 
in the first place to the great St. Privat outwork, a fort not 1m any 
way connected with the field of Gravelotte, but traced out and lett 
in a merely inchoate state by the French due south of the city. 
Here it is intended to use iron plates for the flanking batteries 
which sweep the valleys of the Moselle and Seille, while two iron 
turrets to the rear are to command the approach to Fort 5t. 
Quentin on the other side of the former river. The work is on th: 
principle tested at Tegel some time ago, where single shields, each 
for one heavy gun, are alternated with earthen ramparts, so 
that a plate being struck out of its place will not effect the use of 
the work seriously. It is proposed to apply this system hereafter 
to the protection of the mouths of the chief German tidal rivers. 


WirH reference to the iron mannfacture of the United States, 
the New York Semi- Weekly Times has the following:—‘‘In conver- 
sation with a leading ironmaster a few days ago, a reporter of the 
Allentown (Penn.) Chronicle learned that most of the furnaces in 
the country are preparing to go into blast again, as buyers who have 
been holding off for lower prices are convinced that iron will sell no 
cheaper for the present, and are sending in their orders, thus 
creating a revival in the trade. The same authority predicts that 
next winter the dulness in iron will equal that which we have just 
experienced, and says there will be more iron manufactured in the 
country this coming spring than there will be next fall. The 
American Iron and Steel Association have ascertained, by « 
thorough canvass of the country, that there are in the Unite 
States 864 blast furnaces in working condition, capable of wn 
annual production of 4,000,000 tons of pig iron, a quantity greate: 
than the country can consume at present, and these furnaces, 
encouraged by the present demand for iron, will go to work, so that 
before next fall the demand will be supplied, and another cessation 
will be occasioned.” 


Messrs. ZUG AND Co., of Pittsburgh, have in operation at their 
new puddling department what we will call, for the want of a more 
definite title, a certain mechanism which is to some extent 
automatic. The purpose of the “gow is to dispose of the 
puddle bars as they leave the rolls. First, as the bar comes from 
the rolls it is discharged on a line of rollers opposite the finishing 
groove, over which it is taken to a scale that is midway between 
rolls and shears. While still on the rollers it is detained long 
enough at the scale to be weighed, after which it is pushes along 
the rollers to the shears, where it is cut to lengths, and from 
where the pieces fall into an iron basket occupying a pit of water. 
This basket, suspended from a beam over head, is raised to such 
a height that it rans, of its own gravity, to the other end, where 
it comes in contact with an object that unlatches and lets fall the 
bottom of the basket, and the iron falls on the und ee hey piling 
for the various furnaces. The striking of the yy va which opens 
the bottom also reverses its direction and sends it on the now 
falling beam to the pit, with the bottom again secure for reloading. 
In brief, the puddle iron, with the aid of this mechanism, after it 
leaves the rolls is dragged out, weighed, cut and laid aside by one 
man, who handles the product of sixteen furnaces. The invention 
belongs to the senior nartner of the firm. 
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HOTCHKISS CANNON REVOLVER. 





Ir may be presumed that our readers are familiar with the 
nature and use of the mitrailleuse as an offensive arm. Various 
forms of the weapon have already been represented in these 
columns. While all of these deadly arms will doubtless bear 
their full share in the determination of future wars, few, we 


whole system, as will be seen further on. The worm-wheel, C, 
the grooves in which receive the studs on B and so rotate shaft A, 
is of peculiar construction, and is so designed that, at the instant 
of firing, the barrels may be motionless, To this end the directing 
groove is composed of two inclined ted by a straight 





believe, will prove more formidable than the weapon we illus- | portion which covers half of the section of the cylinder, so that, 


of musket barrels, but, as its name 


trate, It is not a batte 
cannons which throw explosive shells, 


indicates, a bundle of rifl 


or other projectiles, weighing 23°5 ounces, and this at the rate, as | place. 
shown, of sixty shots in forty-eight seconds. No | inclined 
| will be revolved. 


experiment 
demonstration is needed to point out the fearful execution of which 
such an arm is capable. 

The cannon, in exterior form, resembles the Gatling gun, but 
its mechanism, as will seen as we progress, is essentially 
——! The working portions may be divided into two dietinct 
parts : First, 
the breech with the firing and charging apparatus. Fig. 1 aff 


Wa yp SC*F'IC..4. 








WOO Fic.6, 








a general perspective view of the gun, from which it will be seen 
that the barrels are six in number. These are made of cast steel, 
and are mounted between two disks which are rigid idly secured to a 
central shaft—A in the sectional view, Fig. 2—which goes through 
the front of the breech. To the latter is attached the frame, 
which extends alongside the barrels and supports the shaft A at 
its outer end. It is clear that, if the cen shaft be suitably 
rotated, it will carry the barrels round with it. Attached to the 
nterior part of the frame is a turning table which connects the 
cannon to a saddle with trunnions fixed on the carriage, so that, 
without displacing the latter, a certain amount of lateral motion, 
as well as of elevation, mg ae to the gun. The breech is 
composed of a block containing the mechanism and closed at the 
rear end by a cover, shown Fig. 2, which is fixed by two set 
screws, 80 
afforded to the interior portions, 

+ oTY our explanation with the revolving mechanism, B, in 
Fig. 3, is a pin-wheel keyed inside the breech to the end of the 
pe Fy and carrying six studs upon its rear fave, 
parallel to each other. C is a worm-wheel, which is mounted on a 
shaft at right angles to shaft A, that is, transverse the breech. 
The left-hand end of the worm-shaft turns in a bearing within 
the breech, while its other extremity through the latter, 
and is actuated by the crank, the motion of which operates the 


| while a pin of the pin-wheel, B, is in this straight 


| followed. 
the barrels with their shaft and frame; and, — | minates in a crank arm, D, 


at it may be easily removed and ready access thus~ 


art, no move- 
ment of the barrels during half a revolution of the wheel takes 
But as soon as the worm-wheel has revolved so far that the 
part acts upon a pin, the wheel, B, and with it the barrels, 
course, during the time the pin is traversing 
| the straight portion of the ve, the firing takes place. 
| From Figs. 3, 4, and 5, the loading mechanism will be readily 
The left-hand end of the worm shaft, Fig. 3, it will be 
through its bearing within the breech, and ter- 
The extremity of the latter carries a 
E, Fig. 4, so that, as the 
fro motion to said slotted 
ing with 
with 


| noticed, 


pin which works in the slotted piece, 
crank arm revolves, it gives a to and 
piece, which carries with it a rack, F. Above, and 

this rack, is a small the teeth of which also m 


| those of a second rack, G, so that, as the rack, F, is carried for- | 
a cylindrical | 
| piston connected with the rack, G, by a pin which travels through , 


ward, the rack, G, moves back, and vice versd. H 
a slot in the bottom of the conducting trough, so that piston and 
rack work together, I, Fig. 3, is the feed trough in which the 

| cartridges are placed, as shown, and in the bottom of which is a 
little door, J, Fig. 5. When the piston is sufficiently retracted, 
this door falls open and a cartridge drops into the conducting 
— by its own gravity. Subsequently, as the piston moves for. 
ward, in the manner descri! further on, to drive the charge 
into the barrel, a stud upon its upper side pushes the door shut, 
and thus holds it until the proper time for the reception of another 
cartridge arrives. 

As shown in Fig. 4, the crank arm D is horizontal, It arrives 
at this position just as a pin upon the wheel B enters the straight 
part of the worm; and of course the racks, as depicted in the last- 
mentioned figure, are drawn respectively forward and backward 
to their fullest extent. As above noted, the little door J is now 
free to open, and hence a cartridge drops in before the piston. 
The racks also, in the tion shown, remain at rest for a moment, 

, and this is effected giving the slot in K (Fig. 4) a circular 
shape, concentric to the shaft of the crank, The object of this is 

| that at this moment, the barrels arriving at the end of their 

| motion, a spent cartridge in one becomes e with the large 
a a K (Fig. 4) of the extractor, which is secured to the 
ower rac! 


ment, 
| The crank arm, D, we will suppose, continuing its revolution, 
passes the circular portion of the slotted piece, E, and, consequent! 
moving the latter, starts the racks in opposite directions. Rack, F, 

ulling on the extractor, d the cartridge shell out of the lower 

| and to the rear, until it meets an ejector, L, Fig. 5, against 

which the cylinder strikes, is detached and falls to the ground 
through the opening shown in the breech block. Rack G, moving 
forward and carrying with it the piston, during the next half revo- 
lution of the worm wheel introduces the cartridge into its barrel; 
the latter, it will be remembered, necessarily stands still. The 
cartridge is, however, not driven in all the way, but its head is in 
view of an inclined plane, M, Fig. 5, which, is cut into the metal 
of the breech, on which it slides when carried around by the 
an of the barrel, This completes the introduction of the 
charge. 
The firing apparatus is omitted in Fig. 3 in order to render other 
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F, and hence, if the motion of the racks were not thus | 
interrupted, time would not be afforded to complete the engage- | 


| of the pin, the head of the cartridge being at this moment in face 
of a steel plate fixed in the breech block, R, Fig. 2. The shoulder 
of the cam now slips from under the arm, the pin, P, is driven 
forward by the spiral spring, strikes the primer of the cartridge, 
and explodes the charge. The object of the steel plate, R, is to 
receive the shock, and we are informed that, on becoming worn or 
deranged by repeated firing, it may be ily os 

We understand the calibre of the barrels to be 1°57in., and their 
length 38‘lin. The total length of the gun is about 4°89ft., and 
its weight, inclusive of saddle, 968 lb, 

Figs. 6 and 7 represent respectively, the form of fixed ammunition 
used and the percussion fuse. The total weight of the charged 
cartridge and shell is 26°3 ounces, and of the alone, 2°8 
ounces, and the length is 7‘2 inches, The fuse, Fig. 7, 
a case which, in its under part contains a lead plunger,.S, with a 
brass envelope. The plunger holds the fulminate, and has a little 
powder chamber at T. It is fastened by a safety plug of lead in 
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the under hole of the fuse, and it is closed by a plug which has the 
point — which the plunger drops at a sudden stop of the 
projectile, 
he elevating screw of the gun is so made that the head is con- 
nected to a bearing, movable on an axis near the trunnions, and 
so annexed as to provide for a lateral system of pointing. The 
nut of the screw is a conical gear wheel, and ves the move- 
ment from another wheel moved by a crank placed on the right 
side of the trail. The end of the latter is formed into a large 
friction plate, and the wheels are placed on shoes so that motion 
of the carriage by recoil is prevented. Approximate pontios is 
ected in the same way, by the trail, and nicer range is obtained 
by the mechanism under the gun. 





ig more clearly shown, but it is represented very plainly in| We notice that a report of recent experiments with the cannon 
ig. 2. Nis a cam secured on the worm shaft and to the right of | at Garve, France, by the French Marine te ae states that 
the worm wheel, It will be remembered that we have supposed | 500 rounds were fired with perfect success, Forty shots were fired 
the to be inserted and the barrels to be revolving; hence, | in thirty seconds at targots 5760ft. distant ; and from the 
this cam now also be’ , and in such a manner as to be | of the fi projectiles, two hundred hits were ob At 
in the act of pushing back the arm, O, which connects with | Turin, further trials are to be made by the Italian Government. 
| the fiting pin, P. ‘The action of spiral , shown at Q, | We learn that the gun has already been fired sixty shots in fifty- 
keeps the arm, O, pressed up the cam so that, as the pin | five, and forty eight seconds. . 
| is forced back, it com r) spring, and, in fact, cocks the | The weapon is the device of Mr. B, B. Hotchkins, of 27, Rue 


piece, The barrel, with its charge, now arrives opposite the end 





' de Choiseul, Paris, France.—Scientific American. i 
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THE HEBERLEIN BRAKE. 


Amonc the various railway brake systems now before the public 
none perhaps has received much more attention, at least on the 
Continent, than that invented by Herr v. Heberlein, Locomotive 
Superintendent of the Royal Bavarian States Railway. This 
brake we illustrate at page 49 and the drawing so plainlyillustrates 
the invention, which is extremely simple, that a few words of ex- 
planation will suffice to make its construction a 

To begin with, it will be well to explain that the Heberlein is not 
x continuous brake. Tt can, of course, be fitted to everyvehicle in 
a train, from the engine to the last carriage. But this is not the 
practice of the inventor. He divides the trains into sections, in- 
cluding one brake van in each, and the guard in this van can apply 
the brake to his own van and to one or more carriages in connec- 
tion with it. Thus, it is claimed by the inventor that the train 
can be made up or taken apart at will, and more carriages can be 
added, or carriages can be taken away at pleasure, without inter- 
fering with the brake in any way, so long as the vans and the 
carriages immediately in connection with them are left together. 
As regards the merits of this system we shall pronounce no opinion, 
further than that involved in the statement that so long as the 
coupling and uncoupling of brake arrangements are sufficiently 
simple and easy, the larger the number of brakes in a train the 
better. 

It will be seen at a glance that under the Heberlein system the 
brakes are applied to the wheels by the agency of a pulley which is 
applied to a friction wheel on one of the axles of the engine or 
guard’s van. The revolution of this friction wheel winds up a 
flat-link chain like that of a watch, and this chain pulling on a set 
of rods running under the carriages, applies the blocks to the 
wheels. Herr v. Heberlein wishes it to be understood that, con- 
trary to appearances, his brake is in no respects like Clark’s or any 
other chain brake in its action, On this point, however,,we beg to 
differ from the inventor. It is quite true that a continuous chain 
is not used, but the principle involved is the same with some 
limitations. Mr, Clark winds up his chain by applying a friction 
wheel to one of the tires of the guard’s van, In the Heberlein 
brake the chain is wound up by applying a pulley to a friction 
wheel on an axle of the guard’s van, Apparently this is a dis- 
tinction without a difference, and we confess that we have failed, 
possibly as a result of our own obtuseness, to discover any sub- 
stantial ditference. However, our readers must take the inventor’s 
statements in good faith as we do, and believe that the principles 
involved are different, although they sf not be able to see what 
the difference is. The pulley of the Heberlein brake is of iron, 
but the friction wheel on the axle is built up of wooden segments 
with the grain radiating and jammed between two plates set up 
tight with screws and nuts. The wheels of the guard’s van are not 
intended to stop running. The friction wheel constantly revolves, 
and its friction against the iron pulley supplies the force which 
applies the brake. The wooden wheel, we are informed, wears 
quite smooth and is kept properly cylindrical by the friction, 
and we are told that flat places do not wear in the pulley. As we 
have had ourselves no extended experience in the use of the brake, 
we follow ourusual practice concerning inventions about the working 
of which we know but little, and place this statement before our 
readers without either accepting it as true or stating that the 
inventor must be mistaken. 

The mode of applying the brake is exceedingly simple. A line 
extends over the roofs of the carriages from end to end of the train, 
and by pulling this line a detent is drawn out of gear, and the 
friction gpulley, which is hung on a weighted bell-crank lever, is 
suffered to fall into contact with the friction wheel on the axle, 
and the brake is applied as soon as the train has run far enough— 
a very short distance—to wind up theslack of the chain. Various 
details of the mechanism are shown in our illustration, which will, 
as we have said, be perfectly intelligible to any engineer without 
further description. 

It must be understood that Herr v. Heberlein does not intend | 
that the wheels should skid. He prefers that an equable pressure 
should be brought to bear on all the brake blocks, forcing them 
against the wheels and retarding their motion. It will be seen 
that the intensity of this force is determined solely by the friction 
between the pulley and the friction wheel. Our readers must 
judge for themselves how far it is probable that this friction can 

be regulated and depended upon for uniformity. But before pro- 
nouncing an opinion it is well that they should be made aware 
that we have before us copies of testimonials which testify in high 
terms to the efficiency of the brake. For example, we may cite 
the following official report of a set of experiments carried out on 
the Royal Hanoverian Railway on the 5th November, 1873 :— 

‘* Weather, foggy ; weight of train, 76 tons (engine and tender 
not included) ; rails, dry ; number of axles, 17—of which eight 
were acted on by the Heberlein apparatus, and two had ordinary 
screw brakes, 








Time, in sconds, till 
Trial. Speed. Incline. perfect standstill, 
1 7 miles (80 English). 1 in 240 15 
2 ve lin 80 35 
3 ” lin 100 25 
4 as lin 70 40 
5 9 miles (40 English). lin 105 40 
6 8} miles (38 English). lin 70 40 














“* At further trials by the } tive engi s—Grafemaier and 
Vokrot—on the 6th inst., the train, at a s of eight miles 
(thirty-five English miles) an hour, was sto; on a falling incline 
of 1 in 64 in twenty-five or thirty seconds.” 

Again, a report signed by the Secretary-General of Royal Way 
and Communications, Traffic Department, Munich, runsasfollows:— 

** At the request of the Royal District Inspector of Machinery. 
J, Heberlein, of Munich—and with reference to the prizes offered 
on the 25th June, 1873, by the Managing Committee of the Asso- 
ciation of German Railways, we hereby certify, in accordance 
with the second article of the conditions proposed the com- 
mittee, that the Heberlein railway brake was first officially tried 
on this railway on the 24th March, 1872; that the patent was 
acquired on the 24th May, 1872; and that since that date 120 
guards’-vans and 96 teovdtiing post-oftices have been fitted with 
this a The —— hitherto gained has proved that 
the Heberlein brake, when properly applied, can be equally made 
use of in ordinary traffic, and it has y venhael invaluable 
assistance in cases of most threatening danger, and it has for this 
reason been permanently adopted by the undersigned railway 
direction. It will also be applied as soon as possible to the loco- 
ae, and the trials made with this view have given splendid 
results,” * 

We shall conclude our extracts from continental reports with 
the following copy of the official instructions issued by the direction 
of the Royal Bavarian Railway, for the guidance of the guards and 
drivers in the use of Heberlein brakes. Considering that the 
Ileberlein brakes in no way interfere with the screw-brakes 
hitherto in use, the same may be applied as heretofore in ordinary 
cases. The introduction of the Heberlein brakes, however, places 
in the hands of both the head guard and brakesman the means of 
actually stopping the train, in cases, where a sudden 
stoppage is necessary, by pulling the ordinary signal-cord by the 
han a page by which the brake apparatus on the travelling 
post-office and guard’s } are set in instead of 
as heretofore merely onlie ie signal-bell on the tender to 
pa ne ail as the om 47 the , 
driver, as well as the 
engine by the han tik aston altho Brake k 
that the means are thus in the power of @ach one of 








train attendants to bring the train rapidly to a standstill in case 
of unexpected danger. order to take off the brakes, the head 
guard or brakesman has merely to raise the handles sufficiently, 
when the apparatus returns into its former position. 

The reel in the travelling post-office is intended to be used for 
keeping the signal-cord always tight, as allowable, in order that in 
case of an axle breaking or a carriage leaving the rails the 
apparatus shall be self-acting, and the train thus apply its own 
brakes. Besides, if a strange iage must be quickly coupled 
into the train, the cord can be unwound from the reel to the in- 
creased length required. Considering, therefore, that the mode of 
using the signal-cord remains unaltered, the result attained only 
being different, namely, that instead of only making a signal, the 
train itself can be controlled by the required action of the brakes, 
the firm conviction may be entertained that accidents such as have 
hitherto occurred can scarcely happen, because the engine-driver, 
as well as the head guard or brakesman, can, by one sharp pull, 
bring the brakes into operation, and thus stop the train. 

These men will, therefore, have to bear the entire responsibility, 
in case—should an accident occur—it should be afterwards found 
capable of proof that none of these three train servants had set the 
7 “es ye d the f f th d 

e of factories, an e foremen of the carriage depart- 
ment, as Vertiy steel explain thoroughly to the guards and 
brakesmen the system and means of wo ‘the brakes. Our 
own experience with the brake is worth very little, being limited 
to a single run with a train consisting of 1 oe 
as brake vars, .and three other ca , working from the 
Mansion House to Willesden, on the London and North-Western. 
We found that no jar or concussion of any kind was produced by 
the action of the brake, which was fitted to the two carriages at 
each end of the train, the fifth or middle carriage having no brake. 
The engine was provided with one of Mr. Webb’s steam brakes. 
No trial of any importance was made except in going into the 
station next before Willesden, and Willesden. On the first trial 
all the brakes were applied both to the engine and train, up an in- 
cline of one in 123, round a curve, speed about thirty-five miles 
an hour; train stop in 135 yards and nineteen seconds. In 
running into Willesden Junction, round a sharp curve, speed about 
twenty-eight miles an hour, all brakes as before, time of stopping 
twenty-three seconds, The distance was not taken. 

We believe that we have now placed our readers in a position to 
judge for themselves of the merits of the Heberlein brake. It is 
impossible to dispute its extreme simplicity; its cost must be 
moderate, as little or no alteration is soquived. in the rolling stock ; 
as to its efficiency, the reports which we have published speak for 
themselves, We need only add that the brake is being introduced 
in ~~ by Captain Fairholme, of 41, Threadneedle- 
street, E.C, 





WORKS IN ALGERIA. 
(From our French Correspondent.) 


THE world is so accustomed to the piercing of mountains, 
the cutting through ef continents, and the invasion of deserts by 
canals, projects for great harbours, maritime railway stations, and 
submarine tunnels, that no new work, however grand, no new 
project, however daring, can well surprise it. 

The formation of an inland sea has, however, a novel sound, 
and such an achievement is now proposed in the south-west of 
Algeria. 

There exists in French Algeria, in the region of the “‘ Chotts,” or 
lakes, which stretch from west to east on the confines of the 
Eastern Saharah, a depression of the soil varying from S0ft. to 
100ft. below the level of the Mediterranean. This depression, it 
is believed, must at a more or less remote period have been filled 
by the waters of the sea. In order to create a Mediterranean Gulf 
to fertilise these barren wastes, nothing more is required than to 
cut a canal of inconsiderable length between the Gulf of Gabés 
and the last of the lakes in the same latitude. Captain Roudaire 
has taken the levels of the lake Mel-Rhir, and has sent a com- 
munication on the subject to the Geographical Society of France. 

The lakes situated to the south of Biskra are a series of hollows, 
extending over a distance of nearly 200 miles from the lake. Mel- 
Rhir, situated under the meridian of Biskra,to lake Faoun, which 
is only separated from the Gulf of Gabés by a slender chain of 
sandbanks, These lakes, as they are called, are generally dry, or 
nearly so, their surface is remarkably even and smooth, and 
sprinkled with magnesian salts, which give them the appearance 
of great plains covered with h 

The western edge of lake Mel-Rhir, at the mouth of the river 
Qued-Cedra, is rather less than 90ft. below the level of the sea, 
its bed inclines in the eastern direction at the rate of about 18in. 
in the mile, and, if this rate be maintained as far as Lake Sellim, 
which is nearly forty miles from the former, Lake Sellim must be 
about 136ft. below the level of the sea. The natives assert in 
support of this view that the water remains in Lake Sellim long 
after Lake Mel-Rhir is completely dried up. Captain Parizot, the 
chief of the to phic bureau at Constantine, has lately traversed 
the line of the Chotts, near to the isian frontier, and is of 
opinion that its region presents exactly the same topographical 
character as that of Chott Mel-Rhir. There is every reason then 
to believe, in the opinion of Captain Roudaire, that there exists 
from Chott Mel-Rhir to Chott Faoun an immense depression 
sufficient to allow of the formation of an inland sea, which would 
extend as far as Chott Mel-Rhir by merely cutting a way from the 
last named Chott to the Gulf of Gabés. 

The advantages attributed to such a work are that sea ports 
would be established at the distance of fifty miles south of Biskra; 
from these advanced posts the Government would command the 
nomad tribes of the south; and the numerous rich oases of the 
Souf and of the Oud-Rhir, which are only French at present in 
form, would be completely under domination. 

The French power would then be established as firmly in the 
south of Constantine as it is ad pr a in the Mediterranean litoral. 
The presence of the sea would make a sensible change in the 
climate of these regions; rain would be more frequent, and would 
fertilise the immense and now arid wastes that lie around. On 
the other hand, the nomad tribes of the Touareys, who monopolise 
the commerce Central Africa, and who, rather than cross the 
French ons, take the circuitous route by way of Morocco, 
Tunis, and Tripoli, would soon make their exchanges in the new 

With respect to the means of execution of this project, the first 

ing to be done is to determine exactly the limits of the future 
sea, For this it would only be necessary to employ two parties of 
two surveyors starting from a determined point on the side 
of Chott-Mel-Rhir, and proceeding in contrary aes 
the zero curve of altitude. If the depression of the Chott really 
continue to the eastern extremity of Chott Faoun, the two parties 
will only meet at that point after having Seocenanl a course which 
may be estimated Lene! at about 300 miles in each case, 
Four surveyors and 100 days would thus suffice Bede: fag exactly 
the shores of the future sea, The next steps of course, 
to examine the question of the canal of comm’ and to 
determine whether the results promise a fair return for the cost 
of the undertaking, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre 
spondents, ) 


th ROLLED SCREWS, 
Srr,—In the paragraph which appears in your paper of the 9th 
ppt pa ea 2 will 
an rv - ‘or railwa; 
ou allow me to correct this statement? I have rolled cous on 
ts 3in, in diameter with threads jin, deep. The machine can bo 
altered in a few minutes to make single, double, or triple-threaded 
screws, or right and left-hand screws, as may be desired. : 
I can roll screws of any diameter, ar , or depth of th 


—s HARLES FAIRBAIRN, 
teshead, Jan. 12th. 


FOUR-COUPLED TRACTION ENGINES. 

Sir,—I notice in your paper of the 9th inst. a sketch of front 
gear for traction engines, 

The spherical ball there shown is the first idea that naturally 
presents itself in the arrangement of the front gear. Just at the 
point, however, that bo ety to be the most rigid we get an 
amount of play or back- that is absolutely necessary in the 
loose key as driven, and which would be fatal to the successful 
and durable working of the engine. A ped must be applied to 
the hind wheels to make them slip round in proportion to the play 
in that key, which would receive a sudden jerk and render it a 
fruitful source of breakage when thrusting backwards and forwards 
on soft ground or in difficult places. Then the wear and tear on 
such a key would be immense and the back-lash would increase in 
proportion. I have provided for the irregularity of the roads by a 
suitable arrangement in the back axle. With reference to the 
central and vertical gear, it will be seen that it involves the 
principle I have secured. J. W. LEE. 

« Cambridge, Jan. 12th. 


SINGLE MARINE ENGINES, 


Srr,—I read with considerable interest in last week’s ENGINEER 
your able article on ‘‘ Single Marine Engines,” and beg to endorse 
your sentiments by my sea-going experience. I was one of the 
engineers appointed to the Glaucus, a new steamer belonging to 
the Ocean ag ge | Company, popularly known as the “‘ Holt 
Line,” whose fleet powerful vessels trade between Liverpool 
and Chi When I entered the engine-room for the first time 
and_ noticed a single crank and connecting-rod, I was somewhat 
prejudiced, having misgivings as to the quick handling of the 
engine ; but I found that, like many prejudices, they had no basis 








in —e 

engine of the Glaucus was of 250-horse power nominal, and 
precisely similar to others in vessels of the same fleet. The low- 
pressure cylinder was bolted to the top of the main standards, its 
top cover forming the foot of the high-pressure cylinder which 
was immediately over it, leaving sufficient space between the two 
to allow the glands to be packed. Two manholes were provided 
in the top cover to afford entrance to the inside of the low- 
pressure cylinder for examination, or repairs of piston, setting out 
rings, &c. By this arrangement one piston-rod is common to both 
pistons, and one connecting-rod suffices. There is, therefore, only 
one crank-pin to watch ; this I consider an advantage. The slide 
valve chests were immediately over each other, and one rod worked 
the high and low-pressure slides, motion being imparted to the 
link by two single eccentrics and rods. On the screw-shaft a 
heavy fly-wheel was keyed, which wheel worked close to the bulk- 
head, and being under one of the engine-room ladders, was out of 
the way and occupied no useful space. ‘The periphery of this 
wheel had notches cast therein, into these notches suitable pawls 
engage. A steam and oil Fagen was arranged immediately over 
the fly-wheel, and under the engine-room grating, therefore also 
out of the “4 By a lever and simple arrangement of mechanism, 
pawls could lowered into these notches, and the crank pulled 
over either for going ahead or astern. When the engine is 
running, the pawls are lifted clear of the wheel. The other parts 
need no particular mention. 

It may be said that should it prove necessary to withdraw the 
low-pressure piston or rings, the high-pressure cylinder with con- 
nections must be removed. This, I admit, is the only objection- 
able feature of the arrangement. But when we bear in mind the 
small space occupied by the machinery, and the great simplicity 
of its construction, reducing friction to a minimum, I think this 
defect is fully com ted for. Only in the event of a serious 
breakdown would it be necessary to open out the low-pressure 
cylinder. I was exceedingly pleased with the performance of the 
entire machinery ; the engine could be handled with promptness 
when going in or out of harbour; and while ing through the 
Suez Canal—a severe test—where it is absolutely necessary to 
reverse immediately and take the way off the ship to prevent 
grounding, or breaking the propeller, not the slightest difficulty 
was experienced, and we generally managed to stop the engine 
without getting on the dead centres, and the reversing gear was 
not so frequently required as some of your readers may suppose. 
I further consider that the fly-wheel is a great safeguard by pre- 
venting shock to the screw-shaft or engine, acting as a governor 
in the best possible way, preventing racing, and avoiding the 
engine being strained by any sudden check. We experienced very 
severe weather in crossing the Bay of Biscay, and out in the China 
Seas, but the engine behaved admirably, running steadily, and 
causing no unpleasant vibration ; in fact, it was a pleasure to be 
at sea with such machinery, although new. I believe it is the 
design of Mr. Alfred Holt, an experienced engineer, and a gentle- 
man well known in mercantile circles, The engine, boiler, Xc., 
were constructed by Messrs, Stephenson and Co., of Newcastle 
on-Tyne, N, J. SUCKLING, 

Maldon, Essex, Jan. 13th. 

[In the engine illustrated in our last impression the high- 
pressure piston can be got at by taking down the lower lid andl 
dropping the piston, so that new can be got on, although 
the piston and rod cannot be wholly withdrawn from the cylinder. 
Turning gear, as described by our mdent, except that it 
is worked by manual labour, is provided for turning the engine in 
port. The design is hetter than that of the engine of the Glaucus, 
in that a longer connecting-rod is provided.—Ep. E. ] 





HORSE-POWER OF ENGINES. 

Sir,—In your leading article of last week you invite corre- 
spondence on a subject of great importance to engineers and the 
manufacturing public, viz., the horse-power of engines and boilers, 
The want of a eral), rule for calculating engine 
power has long | sae and acknowledged—the buyer of an 
engine, unless an hich ~ 4 ae case, being quite in 

engine will icate until it is fixe.t 

i to the cylinder—the nomina! 
sometimes a snare, and must su 
can give us indicated horse-power 
great as nominal horse-power, limits which 
lex the uninitiated and mystify the term horse-power. 

diffon ity might Jy re terug by - leading engineers 
to a common or basis, not of necessity to express 
exact power under all as giving something 
under a stated which the present method does 
would —— definite standar’ adopted, as 


a engines they bought would do th 
hick they were tatended. . 


intended to work under known 
as of the same power as the 
r factors necessary for cal- 
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Sir, it seems that 
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your suggestion, if adopted, could be readily applied, getting rid 
at once of one factor, leaving only the pressure of steam to be con- 
sidered ; and this being entirely at the discretion of the purchaser, 
could be varied according to requirements, As an example, take 
your suggested basis—that is actual dimensions of an engine 
in cubic capacity of cylinder per minute ; this would, of course, be 
equivalent to a piston of one square foot area tra through a 
ee ee eae Saaauine of tame 
feet capacity; this m ied by the average pressure of steam 
pron ms Bs give the foot Ib. effect of the piston, dividing 
by 33,000 for the actual horse-power. ‘ 
Perhaps a simpler way even than this would be to reeognise a 
normal speed of piston, say 300ft., or better still, 330ft., which 
would have the advantage of being an aliquot part of 33,000ft., 
and would be fairly near present practice ; then all that would be 
necessary would be to calculate the area of piston, multiply by the 
average pressure, and cut off the two last res for the horse- 


wer. Take for example an —— high-pressure engine 
Ha 20in. cylinder, of piston t. per minute, initial 
pressure of steam 60 Ib., cut off at 1 stroke, then average pressure 
= 4 x 2°609 = 31°3Ib., area of cylinder = 314 square inches, 


» 
.". 314 x 31°3 = 9828, which by cutting off the last two figures 
gives 98°28 actual horse-power uf engine. 

Many other methods might be suggested, but are not at this 
stage necessary. The first question to be decided is—shall there 
be a standard for caloulating actual engine power, known and re- 
cognised by both makers and buyers’? This being decided, the 
question as to what that standard shall be may be discussed, 

23, Southampton-buildings, Chancery-lane, HH, ELuis HILL, 

Jan, 14th, 








Srr,—I have read with interest your remarks under this head’ 
and, without proposing to go into the matter in detail at present» 
I beg to contribute the following suggestions. Let the ‘horse 
power,” or power of boilers, be determined, measured, or expressed’ 
without regard to their shape, construction, grate, ot i 
surface, by their ability to generate and supply steam at a given 
pressure, as follows :— First! , erect some wn he of pressure, say 
50 lb. per square inch, Secondly, determine the power of the 
boiler by its ability to generate and supply steam (as above sug- 
+ through an opening of given size, when we shall have 

in., 2in., 3in., or 4in. boilers, Cu. Heaton, C.E, 





SCREW PROPULSION, 

Sir,—Given, First, the resistance of the ship at the velocity 
of one foot per second, or at any other velocity; secondly, the 
dimensions, number of blades and immersion of the common 
screw ; and, thirdly, the ber and diameter of the steam 
cylinders, length of stroke, amount of expansion, the weight of 
steam at the disposal of the engine, and its boiler pressure—in fact, 
all the particulars of every kind, so far as the machinery is con- 
cerned, which can have any influence upon the propulsion of the 
ship ; would you or some of your correspondents be good enough 
to point out how the volume and speed of that column of water 
which moves astern, and which is the cause of the propulsion of 
the ship—Tue EnGrineER, No. 939, page 420—as well as the loss 
sustained owing to the rotary motion imparted to the column in 
question, can be calculated in terms of those dimensions and par- 
ticulars ? ee 

January 5th, 








THE SIERRA MADRE TUNNEL. 

In your paper of Jan 9th, you twice refer to the above 
tunnel as an American unde i Once, under the head of 
** Miscellanea,” you say :—‘* The Ernst-August Tunnel was driven 
at the rate of a mile per annum, and it will be interesting to notice 
how long it will take the Americans, with all the approved appli- 
ances at present to command, to complete the nearly similar Sierra 
Madre Tunnel.” Aguin, speaking of the St. Gothard Tunnel, Mr. 
Chas, Bergeron, C.E., says :—‘‘ I have lately read in an American 
paper that the engineers of that country intend to make a tunnel 
twelve miles long under the chain of the Rocky Mountains, and 
that they intend to have the work finished in less than four years. 
Without trying to guess the system which is to be employed, and 
which must be superior to the one at St. Gothard, I am inclined 
to think that it must have a certain analogy with the process em- 
ployed by the Romans for making their long subterranean aque- 
ducts,” &c, 

Without wishing to detract from American enterprise, concep- 
tion, or invention, it is right your readers should be told that the 
Great Sierra Madre Tunnel is entirely and wholly English. The 
man who conceived the idea, who broke the first ground, and is 
the president of the Sierra Madre Tunnel Co., is an ishman, a 
graduate of an English university, and a member of the English 
bar. His brother, also an Englishman, though a well-known 
American engineer, I endesstana supplies some of the mechanical 
ability and engineering knowledge which have so far composed the 
directing force of this truly great undertaking. I believe it 
is in contemplation to apply to this tunnel a process for effecting 
the object of removing the rock totally new, and far in advance 
of any we known system, which will enable the work to be 
accomplished within the time set for it, and with much less labour 
than heretofore. Be that as it may, time will prove it, but as the 
originator of the Sierra Madre Tunnel holds views which I think 
are original and valuable in such matters, I may, without violating 
any confidence say the scientific world will be shortly in possession 
of facts that amount to a revolution in mining, as the engi 
alluded to who is the originator and inventor of several bold con- 
ceptions, which have proved practically successful, proposes, as I 
before stated, a totally new system of tunnelling, ‘hich I believe 
is shortly to be tested. A Late EMPLOYE OF THE ComPANy. 





THE LOSS OF THE VILLE DU HAVRE, 


Str,—As considerable interest appears to be taken by those of 
the public among whom _ journal circulates in the collision case 
of the Loch Earn and Ville du Havre, we enclose copy of a letter 
we yesterday addressed to our Glasgow journals, and which appears 
in them this morning. Should you have space to spare in your 
next issue, we would be glad if you would give publicity to such 
portions of it as you think best explain the matter from the French 
point of view. BovusTEAD AND DunBaR. 

Glasgow, Jan. 13th. 

Messieurs Boustead and Dunbar, Glasgow,— 

Messieurs,—Enclosed we hand you a copy of the report of the French 
Admiralty on the collision of the Vilic du Havre'and Loch Earn. Like 
ourselves, you will see with pl that the solution of this question is 
entirely favourable to the Ville du Havre. Would you kind ly get the 
text of it translated, and get it reproduced by the journals of your city ? 
und receive, gentlemen, our sincere salutations.—For the Ccompagute 
Générale Transatlantique, 

(Signed) L. Govercue. 


The Director, 
An Administrator, (Signed) Baror pe Mvoprino. 


COMMISSION ON WRECKS, 





Wreck of the mail-packet of the Com; ie Transatlantique, the Ville 
= Jon a Gore at sea on the Sand Movember , 1873, by the British 


CAPTAIN SURMONT, JUSTE MARIUS, MASTER MARINER. 
On the 23nd November, 1873, at two o'clock a.m, a terrible 


took place between the mail Ville du Ha bel 
and the British ali homeward bound from New Yor to Brest, 
a the P proceeding from Li to New York 


crew and 185 were 
steamer went down and 





ssengers—met their death 
rl eee eres macs? say feet 
And on Ww. 01 
the questions into which the lity af ths camo Such are 
The officer of the watch on board 
who reported the vessel, and Who iy hone og -out, 





tion, perished in the catastrophe. To ascertain the truth, the Commis- 
sion has examined with scru attention the report of the 1 44 
madeat Havre by the C of Maritime Inscription, and M. le 
Lieutenant de Vaisseau de la Bastide, director of the harbour movements. 
The depositions of the surviving seamen were discussed and compared 

Robertson of the Loch Earn, and the deposi- 


with the report 
tions of some of the men of his crew published in Eng! 

Finally, the Commission has gathered together the of some 
French passengers who survived the 4 

By combining all these elements, the Commission has been able to make 
up an exact account of which preceded and followed 
the collision, and to form an opinion which it thinks embodies the 


truth of the case. 

On the 2st, at 8 o’clock p.m., Ca) Surmont had taken observa- 
tions which gave, as the ition of ship, 46deg. 57 min. latitude N., 
and 39 deg. 40 min. longitude. W. The night was clear, the sky 
ane, and the sea fine; _ wind from the 8.W.—fine et 
steamer was stecring 8. 67 deg. E., running at 48 revolutions, wi 
sails and foresail set. Her speed would be about 12 knots. 

The Loch Earn was close hauled on the port tack, all sails set ; 
speed about 10 knots. 

The lights of both vessels were burning. 

A little after half- one the Ville du Havre sighted the Loch Earn 
about one point on bow, At that moment the two vessels 
were distant about three and a-half miles frouone another. Two or three 
minutes after the British vessel had been warned by blowing the 
horn three times in accordance with the regulations, theofficer on the 
watch, who doubtless had employed that time to ascertain the course of 
the vessel signalled, gave orders for the steamer to be put hard a-port. 
Thix order was at once executed, and the steamer had already fallen 
off three and a-half or four —_ when the shock took place. the 
officer been able to make out the lighta of the Euglish vessel ? No one can 
tell ; but it appears certain that they were burning, although they were 
probably of insufficient power, as the look-out on board the Loch Earn 
states in his deposition t he was ordered by the second mate to take 
the red light in his hand and show it. 

The Loch Earn, on the other hand, must have seen the bright lights of 
the steamer long before she was perceived by the latter. The master, on 
being informed, had come up en deck, and thereupon gave the order to 

ut the ship before the wind. order was not given immediately be- 
ore the collision, Captain Robertson, in his report, adds that at 
the moment when he commenced to pay off, the steamer, which at first 

Pr d to be keeping to starboard, changed her course to port, trying 
to cross his bows. While retaining this fact, which proves that the order 
to put the helm up was not given just when the collision took place, the 
Commission has not thought it necessary to accept the assertion of Cap- 
tain Robertson that the steamer had hesitated her movements. All 
the statements of the survivors of the Ville du Havre are unanimously to 
the effect that the only order given was “‘ Hard a-port.” 

The decree of 25th Oct., 1862, recognised and admitted by all the 
maritime powers, is as follows :— 

* Article 15. If two vessels, the one under sail, the other a steamer, are 
steering courses which expose them to risk of collisions, the vessel under 
steam must be so handled as not to interfere with the course of the sailing 





vessel.” 
Conforming himself to this prescription, the officer on the watch on board 
the Ville du Havre, justly confident in the 


eat speed of his vessel, and 
having, moreover, set, which might be in the way if he attempted 
to luff, just carried on. This movement would have been justified by its 
success if the English vessel had not changed her course. Now the de- 
cree ubove cited says further :— 

** Article 18. When, in pursuance of the rules above mentioned, one of 
the vessels should be so handled as not to interfere with the other, the 
latter should just continue on her course, taking into account, neverthe- 
less. the reserves refe! to in the next article.” 

The English vessel, then, should have kept on her course. By payin, 
off she ran to meet a collision which did not threaten her, and A ame | 
that collision all the more disastrous from the greater speed she had 
gained. Had she kept on close hauled, not only would there have been 
no collision, but also in case a collision did threaten by reason of a false 
estimate being suddenly made by the Ville du Havre, the English master 
had still the resource left of luffing, and thereby lessening the force and 
danger of the collision, if not entirely avoiding it. This was no longer 
possible after having commenced the movement of paying off. Such are 
the reserves spoken of at the end of the 18th article—reserves which 
admit of a master setting aside the general rules of navigation, in order 
to avoid an immediate peril. 

The consequences of this fault have been terrible. The Loch Earn 
struck the Ville du Havre almost exactly opposite the engines, making 
an enormous hole, fully five metres (over 16ft.) long, by which the water 
entered violently, and soon filled the engine-room, and from thence to the 
stoke-hole by the door of the bunkers, which it was impossible to close, 
the bulkhead having been bent. The smash rendered it unnecessary to 
shut the door of the bulkhead, which divides the engine-room from the 
stoke-hole. A trial was made, however,to let the valve.dowa, but this move- 
ment always takes a few minutes, and the rapid entrance of the water pre- 
vented its termination. The other ten compartments (there were the 
water-tight bulkheads) were filled with cargo and passengers’ luggage 
The bulkhead doors were shut, but the filling of the two large compart- 
ments—the engine-room and stoke-hole—sufliciently explains why the 
steamer went down so rapidly. In fact, ten minutes after the shock the 
Ville du Havre had disappear 

Then took place a scene of horror and desolation which it is not in the 
province of the Commission to retrace. 

Captain Surmont came out of his cabin by accident a few seconds before 
the shock, without having been called or told of what was passing. He 
had just time to jump on to the bridge and sit on the steam whistle; but 
he was too late, and could only be a spectator of, without being able to 
prevent the catastrophe which engulphed his vessel. There only 
remained to save the greatest possible number of people by means of the 
boats. The two lifeboats hanging in the davits were the only ones which 
could be rapidly lowered ; of the six others, two had been smashed by 
the shock, two others were crushed by the falling of the main and 
mizen masts, and finally the remaining two could not be got clear in 
time. 

The seamen of the steamer, guided and encouraged by their officers, 
showed themselves equal to the emergency. The great number of them 
who have perished attested their devotion in the most striking manner: 
strong men, energetic and accustomed to the sea, might easily, in fact, 
have saved themselves, where somany women and children could not 
but find their oe. 

As for Captain Surmont—at his post on his bridge—he sank with his 
ship, and only owed his safety toa happy hazard. It was his duty, but 
it is also to his honour not to have failed in it. 

The operations of saving were proceeded with in concert by the two 
French boats and three from the Loch Earn, and the Commission has 
eye in acknowledging the zeal and devotion which were shown by 

e British captain and crew during these operations, and in the care 
which they took of the survivors. 

In recapitulation, the Commission is of opinion that the collision was 
caused by the false move of the English vessel. On her should fall the 
responsibility for it, as well as for the terrible consequences which it 
entailed. The Commission is further of opinion that Captain Surmont is 
quite free from blame, and proposes that he be continued in the full 
enjoyment of his certificate. 

(Signatures follow.) 





ASPHALTE, GRANITE, AND WOOD. 

Sir,—Referring to the summary of Mr. Wm. Haywood’s report 
in your issue of the 9th inst., from which it would coger that the 
ligno - mineral paving is somewhat disadvantageously placed as 
regards slipperiness, we beg, in justice to the Ligno-Mineral Pav- 
ing Company, that you will do us the favour of inserting the fol- 
lowing facts, which go far to account for the supposed increased 


slipperiness of our pavement over that of the improved wood pave- 
ment, viz. —(Ist.) the Improved Wood Paving Company have 
indurated the surface of their pavement with sand and gravel, both 


previous to and during the trials (vide Report, p. 23, 24), which is 
the most im t deterrent to yong , and that the Ligno- 
Mineral Paving Company have used none, either at that or any 
time since it has been laid; that the Improved Wood Pavement 
Company have continually used gravel and sand, so that the sur- 
face of their pavement roaches that of a macadamized road. 
and this fact, combined with the moisture of their pavement and 
the transmission of dirt by the wheels of vehicles, has a ser- 
ious cause of the slipperiness stated to have been exhibited on ours. 
(2ad,.) That our section is laid on a steep gradient (1 in 49), 
whereas by far the greatest area of the Improved Wood Paving 
Company is on an easy gradient and with a running traffic; the 
traffic, however, on our section, is, during the busy hours of the 
day, continually blocked, in uence of our close proximity to 
the asphalte and cross roads, this alone, with horses restart- 
ing under heavy loads on a steep gradient (and in the narrowest 
the comparison, however, shows that a horse 


” placed to us; 


ch better foothold SS — vement than 
Seen eh sack eee a vosover iuanell withoat 
injory should he slip, (3rd.) The most important points to which 


the Ligno - Mineral Paving Company look, is durability and eco- 
nomy, to which Mr. Wm. Haywood’s report makes no reference. 
(4th.) Lastly, but by no means least: the ligno - mineral paving 
can be as easily taken up for repairs to gas and water-pipes as 
granite, while in New York the well-known Nicholson pavement 
is so inconvenient in this respect that the Telegraph Cable Com- 
panys were actually forbidden to lay underground wires in any of 
the streets paved with it. WouLre BRENAN. 
Civil Engineer and Managing Director, Patent Ligno- 
Mineral Paving pe Limited, 19, Bishops- 
gate-street Within, E.C. 


THE ST. GOTHARD TUNNEL, 

Srr,—I notice in the last number of THE ENGINEER, in a paper 
on the St. Gothard Tunnel by Mr. Charles Bergeron, that a Cap- 
tain “‘Seurin ” is named as the inventor of the rock-boring ma 
chine which was tried a few years ago at a quarry of Vaugirar«, 
near Paris. This is an error, as you will see by the encl The 
inventor is Captain Penrice, the same gentleman whose machine 
was subsequently mentioned by Sir John Hawkshaw ; the progress 
at Vaugirard averaged from 6ft. to “ft. per hour of a 6ft. bore. 

29, New Broad Street, Jan. 15. CHARLES WILLIAMS, 
Extracts from the Report of His Excellency the Minister of Agriculture, 
Couwmerce, and Public Works of France. 

His Excellency the Minister having decided that it was advisable to 
examine a machine for boring rocks, invented by Mr. Penrice (ex-captain 
of the Royal Engineers), has named a commission composed of Mess 
Couche, Inspector-General of Mines, President, Lefebvre de Fource, 
Chief Engineer of Mines, and Callon, Chief Engineer of Mines, 


secretary. 

or in which M. Lefebvre de Fourcy, absent from Paris, 
has been replaced by M. Jordan, Engineer of Mines, put itself in com- 
munication with Mr. Penrice, and proceeded to Vaugirard, where the 
machine has been fixed in a quarry. It has been examined and sub- 
mitted to various experiments. 


DESCRIPTION OF THE MACHINE 

The machine, which Captain Penrice designed to accelerate the wo 
in the mines at the siege of Sebastopol, but which he could not curry 
out in time to be of any use, can be compared, with the exception of th 
scale, to an apparatus for boring, invented by M. Sommeiller, at work . 
Mont Cenis. 

But whilst the latter is applied simultaneously to the perforation ot 
series of simple holes, which are then charged in the ordinary way, : 
that the saving of time resulting from the employment of mechanical 
means is only in boring the holes, the unique apparatus of Captain Pei- 
rice works continuously against the face of the rock, breaking it up wit! - 
out the employment of powder, or other interruptions than those whici: 
are necessary to keep it working. It removes the ddbris at the same 


time. 

It is evident that Captain Penrice has tried to solve the double 
problem of power and continuity of action. 

We unhesitatingly admit that the machine will cut, in round numbers, 
5ft. per hour. 

The speed with 320 1}in. strokes per minute was ft. per hour on the 
Ist July, 1868. 

It is certain that with an effective pressure regularly maintained at « 
minimum of five atmospheres, a machine preperly fixed in its bed with 
the head reduced to a diameter of 5ft., the speed of Sft. per hour above 
mentioned would be surpassed in the proportion of 25 to 36, or of Ww 
per cent. 

This is a grand result. It is at least forty-five times more than could 
be obtained in the sime time by ordinary means. 

Here we must remark that Captain Penrice has, studied to diminish 
the work of his machine in striving to pulverise the rock as little as 
possible. 

Captain Penrice’s machine appears to admit of a ney of execution 
much greater than the work of miners. It is the natural result of the 
accumulation of a considerable motive power substituted for that of « 
small number of men. 

The principle of the machine being admitted, we must allow that it has 
been studied in all its details, and executed according to the rules o1 
good construction. 

The machine, which has been provisionally established at Vauwirai.! 


works in a rock of “‘calcaire grossier,” presenting a series of rather han! 





strata, separated by softer bed» 
The machine appears to be particularly applicable to hard rocks 
The commission recommend that the machine be employed at Mon 
Cenis 
(Sivmed) — Covcur. 
CALL.ON 
July 17th, 15 — JORDAN 
feopy.] 
Travian Expassy, Panis, 
August 20th, 1868. 
Sirn,—In reply to the wish you have expressed, ! am happy to be 
able to announce to you that by a letter received on the 10th of this 





month, M. Conti, Chief Secretary of the Emperor, has acquainted me 
with the interest his Majesty deigns to take in your invention, and hi» 
| wish to see it employed by the Government of the King of Italy, my 
august sovereign, fur the works of the tunnel of the Alps. 

' Accept the assurance, &c., 
} M. Penrice, (Signed) 
N Ex-Captaine du Genie Royal Anglais. 


Niora. 
Ambassador. 





| THE MergoroLocicaL Socrery,—The annual general meeting 
of the Society will be held, by kind permission of the Council of 
the Institution of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 21st instant, at 7 p.m., when the report 
of the council will be read, the president will deliver his address, 
and the election of officers and council for the ensuing year will 
take place. 

Lonpon INTERNATIONAL EXHIBITION, 1874.—The fourth meeting 
of the sub-committee was held on Wednesday at Gore Lodge. There 
were present Messrs. George Godwin, John Bird, John Elger, 
Wohn Grant, D. Kirkaldy, T. Roger Smith, and Col. Wray, R.E. 
A memorandum by Mr. Kirkaldy on experiments on building 
materials was taken into consideration. ey Mr, Godwin, 
seconded by Mr. Roger Smith and carried : (1) That this com 
mittee consider it desirable that steps should be taken to obtain 
the means of carrying out the scheme of experiment submitted by 
Mr. Kirkaldy, or such portions of it as may be found attainable at 
a cost not exceeding £500; (2) That it be suggested to the Com- 
missioners to apply to the Royal Institute of British Architects, 
the Institute of Civil Engineers, and the Society of Arts, and 
learn if these bodies are disposed to assist with funds the object 
in view. 

Tue Soctety or Arts.—The following arrangements have been 
made for the month of January :—January 21st: “On German 
Music, with especial Reference to the Works of Richard Wagner ;” 
by Ferdinand Praeger, Esq. January 28th: “‘Account of a Recent 
Visit to the Coal and Iron Fields of Virginia, United States of 
America ;’ by Professor D. T. Ansted, F.R.S. February 4th : 
**On Eastern Art, and its Influence on European Taste ;” by Dr. 
Christopher Dresser. February 11th: “‘On Type Printing Ma- 
chinery, with Suggestions thereon ;” by the Rev. Arthur Rigg, 
M.A, February 18th: ‘On Thrift as the Outdoor Relief Test ;” 
by G. C. T. Bartley, Esq. On this evening the Right Hon. the Earl 
of Derby will preside. February 25th : “‘ On the Channel Tunnel ;” 
by William Hawes, Esq., F.G.S. March 4th: “On Bells, and 

‘odern Improvements ie Chiming and Carillons;” by George 
Lund, Esq. 

THE LATE Mr. Jonn Scorr, oF Bow.—We have to record the 
death of one of the best known and most liked managers of men 
in the railway world. Mr. John Scott, who for the last sixteen 
years was principal foreman of the locomotive and carriage works 
of the North London Railway at Bow, died last Friday morning 
suddenly of heart disease, He was an equal favourite with his 
employers and the men for his fair dealing, upright character, and 
the sharp intelligence and mother wit of has remarks. He was 
never at # loss in an emergency for the necessary expedients to 
overcome a difficulty. He was buried on = | in the Tower 
Hamlets Cemetery, and the funeral was attended by more than 

P » ¥, =. paling Se, Dedest G. ~~ 
eral manager of the Ni London ; . Wm. Adams, loco- 
eotive superintendent of the Great Eastern Railway ; Mr, J. C. 
Park, locomotive intendent of the North London; Mr. J. H. 
officials of the line, and, besides the men, 








all 
a large number of personal friends, 








THE ENGINEER. ____ Ja, 16, 1874. 











KS. 


> 
L 


(For description see page 47.) 


IENNA WATERWOI!1 


<7 
y 


THE 


nee ee 


SS 








> hel 
rT 
Gy 1 Die 


Mt 
anges 


—— 


FS ats 
Mia 


onl rm 


= 




















PROPOSED LITEYNOY BRIDGE 
Mess'§ RR. M. Ordtish é 


FIC. 3. 



































































































































































Ps 





Paavo ero 






































3%, Eee ———e— 

















Sees ae SE AARNE 
CR Teas) ERR RR SERRE SRR 
9|, 48 ! —— , 
T . + ke 3. O " 3. 2 —_— 
3 4. ¢ j , 207.0... ap 
\ 9’. 14 i] 
] 





ae 


Vreeweveveres 








“Pe tt Fi) 
= ay 
satan A 








—e — : ~ na <ee : - ‘ i 


















OSED LITEYNOY BRIDGE over THE NEVA.| 
Mess'§ R. M. Ordtsh & Max Anv Lite. Ling 


ri G. 2. 











Fu 
4 






| 
|\@) 
-} 


“TelerX 


ae tre ‘ 
eo 








. 
SS 
# N 
ys ~ 
7 \ ie] =< 
. o\ La 
\ \ 
\ RX \@ 
= \ ' 
> or \@ 
e 





B. 




















W/LL/AM D/ICKES, FARRINGDON R° EC 








Tue EnGINERR, Fripay, January 16, 1874, 


se 
+ 
| 

















¢ 


' Fee 


SOCCOC EES BESOEP SOLE? eeeee 
+ ~~ a. *$ 


ee Pr OID 




















Os 




















Scate 




















xrry 


e@eesed r 





Fld. 4. 

















10 . 






























KB NGTCT'S. 
; 


EVA. S' PETERSBURG. 





v", 
= 


- weal 





YNO* 


PROPOSED LITE 


Mess’? FY. M. 


FIG 











at Per 


Elevation 


DETAILS OF OI 
























































12 8. 3 — Se 








— - itniipiieia einai a ~_ ee SS 
7 TE eee et tI III I SPP OT ITE OT Te 


























en 


a a 











4 














tote aren ss 





o---" ~~ i ith “ 
hth eae Se es So eee es 
" | ‘se 5 & 5 





Ep gn e+ - - -4o- 
P . se 








a2 


PLAN 











i +P XA u 
ee oe ca “+ > 
He so a 
eae ’ 
ee ee ---- = —— 
«he OE 
ee 2S SSeS rae rere aeTa abe E 














Ps 
+ 








--$-1-4 

















EYNOY BRIDGE over THE NEVA. S' PETERSBUP 
"R.M. Ordish & Maaw Am knde, Einguveers. 


ETAILS OF OPENING BRIDCES 


- 


——— a ~T 
‘mae # 
4 + 


| 
4 
7 | 


=e 





fe ex 




















= ¥ 4 
— ——- = = 44 
* — == ——— j} 
1.0. = 
a a | 
—= 
——___—_—__—_—_—__—_—_—_———_4*%, 44 
lee 
Pd * 


ion © 


wie 
eewemne = 


mat 
* 
; 
/ 
A 
. 
7. »? 
— 


| ed 
beeen 











i 
| . 
| ' 
| ‘ 
Lak ee is 
| N by) i 
—_ : 
| 
-< + + 
| i 
- . + ie } 
/—--+- we 4 
| 
| 
| 
| 4%" 
46 
5 
Mt Vee 
yt tex? | t 
Say t 
ay } ‘ 
i | ' 
bint eeh — BEA) ORE SB dead 
— vw 
— —— i 


W/LL/AM DICKES 






F | C . ‘ 








Sectional Elevatio 






i ". 9 f 
' aes, 
a 















\t ‘ i \ 
| | i iL VAY 
— —- ++ vis eFer—vX«_{|,—o 4 = . - = x 
3 | bee eer ssa Pu 


A PRRREKEXERED EN CRIRERETE RIOT COCK 3 








j A “ + \Lirons 3x5 § ele, 
pelle sees eeeeeeeoeweeseeeesed ss 
| ‘e ] ee 


0 ytate 



































| Sf 3 
} “ L 4 


ver “WWE YYYYYYNEE 








{ t 0 
h = a 
f 
> 
FARRINGDON R® EC 
— - = 


| | 
er THE NEVA. S' PETERSBURG. 


YAnv inde, Eingaveers. 


THE ENGINEER, FRipay, JANUARY 16, 1874, 


Fi G. &. 


Sectional Elevation 




















<5 





Sas a 


{ 
| 
ee ae a ti 








pom 








INGOON R® EC 











JAN. 16, 1874. 





THE ENGINEER 





45 


= 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsuHER and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwieTmMeveER, Bookseller. 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


FUBLISHER’S NOTICE. 


*.* We this week publish a double number of THE ENGINEER con- 
taining, as Supplements (1st) the Index to the Thirty-sixth Volume, 
including a complete classified list of the patents issued during the 
past six months; (2nd) a lithograph of the Proposed Liteynoy Bridge 
over the Neva, St. Petersburgh, Messrs. R. M. Ordish and 
Max Am Ende, Engineers. Each number, as issued by the pub- 
lisher, should contain these Supplements, and subscribers are re- 
quested to notify the fact to him should they not receive them. 

















Remittance by bill on London. 
dustria .. - £83 serum (eee tit SF ite 
Buenos x bt v ” lorway .. ; 
——. iss ” eed .2n$ me 
Ceylon. 1140 w» Perw - 11 0 ; 
OM. 160 «|, Russia ~$86 « 
France . [ae ‘oe Spain. -_—e 6 
Greece «1 os oe oe 116 0 ° Sweden . - 8350 nd 
BD wo 5 oe SIO of Tasmania -_-ae 
Cloth Cases for binding Taz Encuveer Volume, price 2s. 6d. each 
The following Volumes of Tut ENGINEER can be had, price 18s. each :—Vols. 
3, 4, 5, 10, 14, 16, 24, 25, 26. 
ADVERTISEMENTS. 
o,* Stee Chee efor tenement OG aaa 
Gfterwards, ninepence. The line averages eight words. When an 
measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be in 
Alternate advertisements inserted with all practicable re- 
, but regularity guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this 


ADVERTISEMENTS Caxnor BE INszRTED UNLess Detiverep Berorne Six o’cLock on 
Tavurspay Evening in xace Weex. 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Leo, Riche; all 
other letters to be addressed to the Bditor of Tut ENGINEER, 163, Strand. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, or contai 








MEETING NEXT WEEE. 
Tae Institution or Crivit Enoineers.—Tuesday, 20th January, at 
8 p.m.: “Un the Mechanical Production of Coli,” by Mr. Alex. C. Kirk, 
Assoc. Inst. C.E. 





ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

W. B.—We do not know anything of it. 

o B.— You can obtain the tool you require from any good Manchester or 

eds house, 

A. oH. (Manchester.)— We shall shortly publish a résumé. No report has yet 
appeared in English. 

T. W.—ihey are all good diagrams. 
8 to 1 are of the two the best. 

J.8 E.—The publications of the Patent-office may be consulted at the Free 
Library. You can there search for yourself. 

J. W. H.—You can obtain the publications of the ** Journal of the Franklin 
Institute” through Messrs. Triibner, Ludgate-hill. 

X.—We know of no apvaratus for introducing powdered coal into a furnace 
by the aid of a jet of steam. We fancy you allude to the Crampton furnace, 
tnt» which powdered coal is blown by a jet of air. A letter addressed to the 
Arsenal at Woolwich will find Mr. Crampton. 

M P.—The quantity of heat stored up in steam does not vary much with the 
pressure, and, consequently, a8 wou are using steam only for heating pur- 
poses, we should advise you lo employ only a moderate pressure, say 20 lb., or 
thereabouts. 

G. M.— We cannot give you the information you require with minute aceuracy. 
The heav est engvnes on the London and North-Western Railway weigh, we 
believe, 45 or 36 tons full, the tender weighing full about 26 tons; the 
driving wheels carry about 12 tons 10 cwt. Heavier engines have been in 
use on this line, but, so far as we are aware, none of them are running now. 


Those from the engine with cylinders 


The heaviest engines on the Great Northern weigh 38 tons 9 cwt., the tender 
weighing 24 tons 10 cwt. The load on the driving wheels is 15 tons, and 
the total length of the engine and tender is 50ft. 2in. 

Y. M. Z.—One cubie inch of air at 100 deg. Fah., becomes as nearly as may 
be 5°32in. at 2500 deg. Fah. Your second question it is impossible to 
answer. Weare not aware that an experiment has ever been tried to solve it. 
As it possesses some interest we reproduce it ;—Given a common reverbera- 
tory melting furnace, in which a charge of metal 1s melted in one hour. 
I wish to know how long it will take to melt a charge of twice the weight, 
preserving all the dimensions of the original — as regards the fire- 
place, melting chamber, flue, and stack, but only deepening the pool, so that 
} depth of metal in the latter shall be equal to twice the depth of the 

former ! 





ASBESTOS PACKING. 
(To the Bditor of The Engineer.) 

Srr,—I notice a question in your last issue with reference to asbestos 
packing. I believe its use is extending gradually, and from my ex 
rience of it I should consider it a useful article. I do not now remember 
the maker's name. J. H.C. 
[Several letters in reply to this question lie at our office.—Ep. E.] 





ZINC NAILS. 
(To the Editor of The Engineer.) 

Srr,— I am anxious to get the address of some firm experienced in the 
making of machines for pressing zinc nails, and should feel greatly obliged 
if any correspondent would kindly give me some advice to that effect. 

Sunderland, 9th Jan., 1874. F. A. T. 

COOPERS’ MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—Could any reader kindly put me in the way of obtai: informa- 
tion as to the mostapproved machinery suitable for coopers’ work in all its 
branches? I am connected with that trade, and want to lay down sound 
machinery ; but most in use is actually worse than the old system of 
hand labour, and more expensive, because it consumes more material, 
and gives even less production than the hand, and the finished article is 
worse done. E. B. 

Glasgow, 10th Jan., 1874. 

EICKEMEYER’S ENGINE. 
(To the Bditor of The Bngineer.) 

Sir,—I observe in your issue of Taz Enctneer for January 2nd an illus- 
tration and description of a form of steam engine stated to be patented 
by Mr. Rudolf Eickemeyer, of Yonker, New York, on the 15th January, 
1870. The same form of steam engine was patented by me on the 14th 
October, 1868, and has since been extensively manufactured by me and 
by others making under licence from me. It is pretty well known in this 
country as the “ valveless engine.” JAMES ROBERTSON. 

Glasgow, 7th Jan., 1874. 

EXTRACTING COPPER FROM SILVER, 
(To the Editor of The Engineer.) 

Srr,—I shall be glad to learn the most complete and simple mode of 
extracting the copper from a small quantity of hard silver, if any of your 
correspondents will kindly inform me. C.J. W. 


4. 

on “ Processes of Silver and Gold " Phillip’s 
“* Metallurgy,” or Mitchell's ‘“ Manual of Practical Assaying.” If the 
quantity of silver be dissolve it in nitric acid, and precipitate the 
silver with .a solution of chloride of sodium. The precipitate can thus be 
converted into metallie silver if desired.—Ep. E.] 


SUBSCRIPTIONS: 
Tue Enoineer can be by order, from any newsagent in town or 
at the various railway stations ; or it can, uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) .. «2 «. £0 14s. 6d. 
Yeariy (including two double n' oe FT 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 
Foreign subseri; yy ; ade following 
ip in paper copies are recei rates. 
My mi decline Gebebeptons cot sn ie gv 
weekly, a i must 
p ted by a letter of advies to the isher. 
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DEATHS. 


On the 11th inst., suddenly, at Deptford, Mr. Witt Ricwarp 
Morris, M.1.C.E., aged 65, for 38 years Engineer to the Kent Water- 


works. 

On the 23rd Dec., at Hope St. Andrew’s, Jamaica, of yellow fever, Mr. 
Tuomas Simpson Farrar, C.E., in charge of the construction of the 
Kingston and Liguania Waterworks. 

At Brighton House, Bromley-by-Bow, on the 9th instant, suddenly, 
phe disease, Joun Scort, of the North Londen Railway, Bow, in his 
53rd year. 

On the 9th Jan., at Dane Cottage, Denmark-hill, Wimbledon, Mr. 
Wicviam Movutron WILtiams, Superintendent of the London and South- 
Western Railway, aged 53. 
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THE LOSS OF THE VILLE DU HAVRE. 

In another page we publish a letter which we have received 
from Messrs. Boustead and Dunbar of Glasgow and 
Greenock, and the enclosure which accompanied it. This 
last is a translation of the award made by the French Com- 
mission on Wrecks in the case of the loss of the Ville du 
Havre. It will be remembered that the English court of 
inquiry oy exonerated the officers of the Loch 
Earn ‘from all blame; and Englishmen will be slow to ac- 
cept the opposite verdict of the French Commission as 
satisfactory. Indeed, the more carefully we examine the 
document embodying this verdict, the more apparent does 
it become that the Ville du Havre alone was in fault. There 
is no dispute here as to the rule of the road at sea. There 
is no conflict of testimony. Out of the mouths of the 
French witnesses examined, comes the exoneration of the 
Loch Earn, whatever a French Court of Inquiry and a 
French public may think to the contrary. As regards 
the first point, the rule of the road at sea in 
French phrase runs, “If two vessels, the one under 
sail, the other a steamer, are steering courses which 
exposes them to the risk of collision, the vessel under 
steam must be so handled as not to interfere with the course 
of the sailing vessel.” The English expression of the same 
rule is a little more straightforward, it is simply, “the 
steamer must keep out of the way of the sailing vessel.” 
It is quite unnecessary, however, to split hairs over this 
matter; the French words are quite as much to the purpose 
as can possibly be required. In the face of the acceptance 
of such a rule, it seems to be folly to deny that unlegs the 
Ville du Havre kept out of the way of the Loch Earn, she 
and she alone must be found guilty. For all the purposes 
of navigation, a sailing vessel stands in the same light with 
regard to asteamer as though she were a dangerous reef. 
The sailing vessel represents a known danger the moment 
her lights are seen, and the steamer is bound to avoid her 
byeveryavailable means. The sailing ship is not directly re- 
quired totakeany stepsin thematter,she may keepstraight on 
her course, and it is solely a question for the discretion of the 
captain whether he will or will not assist the steamer in 
avoiding a collision. We shall express no opinion as to the 
propriety of the rule; it is enough that in this case its 
existence has been recognised by both parties, and by it 
both must be jud 

The whole problem, then, turns on whether the Ville du 
Havre did or did not try to get out of the way of the 
sailing vessel, and the award of the French Court shows 
that she did not. An attempt is made to prove that the 
Loch Earn saw the steamer long before the steamer saw 
the Loch Earn; but it is admitted in the same breath that 
the officer of the watch on board the Ville du Havre saw 
the'Loch Earn’s lights while that ship was still three and a- 
half miles distant. It cannot be urged, we think, that this 
distance was not sufficient to enable the steamer to avoid 
the sailing ship. It is urged, however, that the officer of 
the watch could not make out the Loch Earn’s lights—that 
is to say, could not distinguish their colours—and there- 
fore did not know what course to pursue. Instead of 
acting with caution and reducing the velocity of his 
ship or even stopping the engines until this point 
was cleared up, he contented himself with having a 
horn sounded, and continued on his course at full 
speed. Whether the lights of the Loch Earn were or were 
not in a perfectly satisfactory condition cannot now be 
known; but on a clear starlight night, when the position of 
the ship could be recognised at a distance of three and a- 
half miles, we submit that long before a collision could 
have taken place the French officer of the watch must have 
made out the lights. He took no action, however, but 
continued to drive a-head, in the belief that he would clear 
the Loch Earn. The words of the report of the French 
Commission run, “ The officer of the watch, justly confident 





in the great 5) of his vessel, and having, moreover, his 
sails set, whi ight be in the way if he attempted to luff, 
just carried on. is movement would have been justified 


by its success if the English vessel had not changed her 


+ | and well understood 


course.” But the captain of the Loch Earn did not attempt 

| to change the course of his vessel until he saw that, accord- 
| ing to his judgment, a collision was inevitable; and it is 
| impossible, even on the basis of the French arguments, to 
| prove that he broke through any rule of the road at sea. 
Accepting the statement of the French Commission as 
accurate, it follows that the catastrophe was caused solely 
by an error of judgment on the part of the French officer 
of the watch; while if we accept the English view of the 
matter, it was caused by a direct neglect of a very simple 
iling rule. In neither case can blame 
be attached to the Loch Earn, and we refuse to accept the 
verdict of the French Court as being in any proper sense 
based on the facts. 

The explanation given of the direct cause of the founder- 
ing of the Ville du Havre is not more satisfactory. The 
ship had something like 10,000 tons as a margin of spare 
buoyancy, and it was not possible for the two com- 
partments opened up by the stem of the Loch Earn 
to hold so much as 10,000 tons of water. There- 
fore, had it been practicable to close the water-tight 
doors to the other bulkheads, the steamer must have 
floated for much more than ten minutes. It is possible 
that she would have taken in sufficient water to rise above 
the level of the bulkheads through the hatches; but even 
then the water could only have filled one compartment after 
another, instead of filling them all at once through the 
doors, and the chances are that the ship would have floated 
for half an hour or an hour. Time in such cases is of the 
utmost value; every second that the sinking ship can be 
kept above water augments the chances of life to those 
still on board. But as regards the Ville du Havre, the 
broad fact remains that the bulkhead doors were not 
closed, and that when an attempt was made to close one it 
could not be done. “The smash rendered it unnecessary 
to shut the door of the bulkhead which divides the engine- 
room from the stoke-hole. . . A trial was made, however, to 
let the valve down, but this movement always takes a few 
minutes, and the rapid entrance of the water prevented its 
termination.” We commend these words to every ship- 
builder in the kingdom. The very essence of efficiency in 
a bulkhead door lies in the promptitude with which it can 
be used, and it would be a reproach to naval architects if 
they were unable to design a door which can be closed at 
one moment’s notice. The loss of the Ville du Havre— 
lamentable as it was—will not be altogether regretable 
if it leads up to the adoption of improved methods of 
arranging and fitting up the bulkheads on which 
the safety of ships so much depends. Let us suppose 
that the forward bulkhead of the Loch Earn had 
been provided with a door which could not be closed; 
had this been the case two vessels would have disappeared 
from the face of the sea, and the chances are a million to 
one that not a soul would have survived to tell the tale. 


RAILWAY SIGNALS, 


To record the minute details of a railway accident hardly 
falls within our province, unless, indeed, the casualty is of 
a very unusual character, and possesses, either directly or 
indirectly, features of some special scientific interest. The 
accident which occurred on the Great Northern Railway at 
Barkstone Junction, on Saturday evening, does not fall 
within this category, and we must refer our readers to the 
daily papers for minute information concerning it. It will 
suffice for our purpose to state that the express train leaving 
Edinburgh at 10.45 a.m. ran into and cut in two a Boston 
local train at Barkstone Junction, a little after seven o'clock 
on Saturday evening. The force of the collision started 
some of the flue tubes of the Great Northern engine, and 
the stoker was scalded to death by the rush of steam and 
water through the fire-door; one man in the Boston train 
was killed, and several passengers were injured. There is 
nothing very novel in this accident, and we only write 
about it at all because it illustrates a fact to which we have 
before ‘this called attention, namely, that as signals are now 
arranged at stations it is a common circumstance for an 
engine-driver to be misled by them, especially at night. It 
appears that the Boston train had arrived at Barkstone 
some time before the Great Northern train came up. The 
driver stopped in a place where he was_ perfectly 
safe. The line is worked here with block signals on the 
most improved system. About fifteen minutes after the 
arrival of the Boston train the signalman received the mes- 
sage “train on line,” from the next station to the north; 
he knew that the express was due, and as the next section 
to the south was clear, he lowered his signals to permit the 
express to The moment he did so, however, the 
driver of the Boston train started to cross the main line, 
and his train was immediately afterwards, as we have said, 
cut in two by the express, with the results we have stated. 
The whole affair is exceedingly simple, and only one ques- 
tion remains for solution: Why did the driver of the Boston 
train put his engine in motion? In the words of the Times 
reporter, “ The pointsman at Barkstone Junction states 
that the signals were against the branch train, which the 
Boston driver denies, and herein lies the problem of this 
unfortunate accident.” 

In approaching the solution of this question we must 
bear all the facts clearly inmind. The night was very foggy 
and thick; but still it was quite possible to see the signals. 
This is proved by the testimony of the driver of the express. 
But the driver of the Boston train had been waiting quietly 
outside the station for some time, and there is no evidence 
whatever that he and his stoker were drunk; yet how are 
we to conceive that a driver of any experience at all, and 
in ion of his faculties, would draw right across a 
main line at the moment the dropped signals warned him 
that another train was coming up the road which he must 
cross? There will be a coroner’s inquest of course, and a 
Board of Trade inquiry, and it would be wrong to antici- 
pate the verdict; yet there can be no harm in stating that 
the driver of the n train must have been either mad 
or drunk, or that he mistook the signals when he turned on 
steam 


Not lo: we published an ad signed by some 
600 dehvate = pA soem on the North-Eastern Railway, 
calling attention to the imperfect indications of the signals 
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on that line, and begging that something might be done to 
improve them. We have, therefore, the best possible 
evidence, 80 far, at least, as concerns one of the great 
railway systems of England in favour of the proposition 
which we have long since advanced, namely, that our 
present system of signalling is extremely imperfect, and 
calculated to mislead with the most disastrous results, On 
our principal lines the signals in large yards constitute an 
intricate puzzle, which only the most experienced and cool- 
headed driver can solve. As the yards are enlarged bit by 
bit, so signal after signal is put up without the slightest 
attempt at systematic arrangement. In some places the 
semaphores are crowded together so closely that it is almost 
impossible at a distance to make out what the indications 
wre, particularly at night; aud by the time a man has 
vot close enough to read them distinctly he has run into 
danger. If this were unavoidable we should have nothing 
to say; but it is not unavoidable. The great principle 
which should be observed is the concentration of all out- 
yard signals in a conspicuous place. An admirable ex- 
ample of the development of this system is displayed by 
the signalling arrangements at Caunon-street terminus. 
The driver leaving or entering that station has before him, 
spanning the line, a complete table, if we may use the word, 
of signals, which is as easily learned and as readily retained 
in the memory as the multiplication-table ; it is as though 
a gigantic chess-board were ae vertically before him, with 
i square devoted to each dock, pair of points, or siding. 
One glance at the board tells him where he may go and 
where he may not go—there is no room for error. 

Nothing of the kind exists “down the country” on our 
older lines. On the contrary, the lights and signals are scat- 
tered in some cases over acres of ground, Yet it is a fact 
that, however large or crowded a yard may be, it can only 
lee enteved by one or two main or branch lines, and nothing 
would be easier than so to concentrate the signals across 
these main lines at a reasonable distance from the station 
that no doubt could arise in the driver’s mind as to whether 
he might go on or must stop, Such a set of signals would 
plainly and perfectly indicate the general condition of 
the yard toan approaching driver, say of «n express or goods 
train. But these signals, although they would command 
the entrance to the yard, would not sutlice to provide for 
the manwuvring of trains within the yard. Under existin 
arrangements, we find that in a great many cases the yarc 
signals are mounted on the same posts as the main line 
signals, and this is a fruitful source of mistake and accident, 
In addition to the principal system of signals spanning 
the main line at both ends of a large yard an 
just outside of the first pair of points, of which we 
have spoken, there should be a complete secondary system 
of signals within the yard, one being fitted, where necessary, 
close to each pair of points, so that it would ke im- 
possible for a driver to pass the local signal, as we may 
term it, without seeing it. It should be raised not more 
than ten feet from the ground, being just at or about the 
level of his eyes, Such signals are now in use at many of 
our metropolitan stations, and they are applied ina limited 
and imperfect way in most large yards, It is impossible to 
over estimate their value in foggy weather and at night; we 
may cite a case in point, which came under our observation 
in the winter of 1871. 

On one of the southern lines there is a junction a few 
miles from London; here all trains coming from the country 
are divided, one portion going to the West-end, the tail 
half of the train to the City. One foggy morning the train 
was parted as usual; the first half proceeded to the West- 
end, and an engine having been attached to the remaining 
portion, it also started, So dense was the fog that the 
driver of this train ran for nearly a mile and achalf before 
he found out that he was not going to the City, but follow- 
ing the West-end train. This came about in the following 
way: At that time the signals stood on high posts to 
the London side of the station. The City portion of the 
train had to cross the down main line of rails, and at the 
moment it started the signals were invisible on the plat- 
form because of the fog; but a down train was due. The 
signalman heard the City train start, and was powerless to 
prevent it; therefore, to avoid an accident with the down 
train, he turned the City train on to the West-end line, 
and beyond question averted an accident. Within a month 
afterwards a platform semaphore was put up, worked from 
the signal-box, so that the signalman could command the 
trains standing at the platform, It is the adoption of such 
signals that we advocate. It may be said that we propose 
to introduce changes which will cost much money and will 
not answer. The contrary is the fact. The cost would not 
be very great, and experience at such stations as Cannon- 
street and Charing Cross demonstrates that the system 
will answer perfectly. ‘The whole subject of railway 
signals requires discussion. ,All the arrangements need a 
thorough revision; and we venture to think that if the 

Board of Trade officers and such firms as Messrs. Saxby 
and Farmer would consult with some of the engineers of 
our great main lines, improvements would be introduced 
which would do much good and prevent many accidents. 
It is much to be regretted that on so important a subject 
engine-drivers are not permitted to have a voice in the 
matter, 





LITERATURE. 


Barlow on How to Make Money by Patents. Third edition. 
Marlborough and Co, 

WE are very glad to see a third edition of Mr. Barlow’s 
very useful little work, entitled “ How to Make Money by 
Patents.” In this edition the subject matter is consider- 
ably expanded as compared with the former edition ; and 
that part of it which cousists of forms, and commencing at 
page 98, contains a great deal of information, not only as 
to the system of patent law as established and administered 
in England, but to the patent laws and practice in foreign 
countries, The body of the work, though professing, as 
the very title expresses, only to teach patentees how to 
make money by their patents, nevertheless gives them in 
veality a large amount of excellent advice as to their pro- 
céedines, Doth ia clothing théiy inventions with letters 





patent and in carrying out their intentions in their spe- 
cifications, In pages 41, et seq., for, instance, we find this 
very sound and instructive advice,:—“ Having discovered,” 
the writer says to inventors, “something which comes 
within the memory of an inventor, in the sense the patent 
laws construe that term, the next step is to ascertain 
whether it be new and useful. Where knowledge is = 
sessed of the details of a trade, there ought to be little difli- 
culty in ascertaining novelty; but there may be some 
obstacle to overcome where that practical knowledge is 
not already acquired. Books will sometimes enable an 
inventor to learn what has already been done in the par- 
ticular art. The specifications of patents already filed 
oftentimes supply negatively what is required, and occa- 
sionally they present to the diligent reader a description of 
& previous Invention precisely similar, or if not precisely 
similar, too close to admit of a second patent.” “It is a 
yernicious folly,” continues the author, “ with which many 
inventors blind themselves, to suppose that because they 
had never heard, or read of, or seen a certain invention, 
although they may have spent a lifetime in the practice of 
the art to which it relates, that therefore it must be new;” 
and then the author proceeds to point out the different 
searches that ought to be made to ascertain the cardinal 
question of novelty, and how they should be made; and 
he specially recommends inventors, even if they make their 
searches without professional advice, not to meddle further 
in the proceedings to obtain a patent without the aid of a 
competent patent agent—a recommendation in which, 
from considerable experience in patent cases, we entirely 
concur. 

In one passage, however (pp. 42 and 43), we cannot 
entirely support Mr. Barlow, viz., where he says, “It would 
be impossible for two poets to write one and the same 
poem, or for two painters to produce independent pictures 
alike in all respects; but it is not so with mechanical inven- 
tion, which, after all, must be the result of and in accord- 
auce with the application of known laws.” 

How it may be in the particular case of poems or pictures 
we do not know, but we do know, from the perusal of a 
life of the great composer, Mozart, that he and another 
composer -- Pleyel—did, within a few days of each other, 
living in different parts of Germany, and having no com- 
munication with each other, compose pieces of music so 
similar that the one second in date would have been a clear 
infringement of copyright on the first; and certainly the 
combination of musical sounds are as infinite as those of 
words or colours. 

The advice of the author as to “How to Make Money 
by Patents” commences at page 66, and is well worthy of 
the consideration of patentees, who, as a general rule, are 
mere children in business, and extremely open to be fleeced 
by pretended and unconscientivus supporters. 

Mr. Barlow goes also at some length into the question of 
the expense attending the obtaining of patents. On that 
point we recommend a careful examination of his argu- 
ments to inventors, though we cannot say we wholly agree 
with the doctrine of very cheap patent rights. In the first 
place, even at the present rate of expense, the number of 
patents taken for absurd and impracticable inventions is 
something frightful, and this plethora of patents for petty 
inventions undoubtedly acts injuriously upon trade. In the 
second place, as, in fact, no inventor can ever bring an 
invention at all important, to perfection without spending a 
great deal of his own money or of money advanced by 
patrons, the primary expense of obtaining a patent is com- 
paratively a mere trifle, 

Our space does not permit a more extended review of 
Mr. Barlow’s book, and we will, therefore, merely add 
that it concludes with a selection of some Acts of Parlia- 
ment germane to the subject, and with a synopsis of the 
Patent Laws of Great Britain and of the several foreign 
countries where patents are granted. On the whole, we 
can safely recommend the work as a useful vade mecwm for 
inventors, 
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FOREIGN LITERATURE. 


' Dr. Helmert, the author of this learned ‘production, 
is a doctor of philosophy and lecturer on geology and 
physical astronomy in the Polytechnic School, at Aachen 
(Aix-la-Chapelle). The pages are a form of formule, but 
the results are, in our opinion, far too complicated and 
troublesome for practical use. After what has been long 
since written on the subject of employing railway curves 
other than circular, by Rankine, and in our own pages by 
Froude also, there is little room for further theoretic in- 
vestigation of a practically useful character. The really 
practical bearing of such questions comes to this, what are 
the limits within which engineers work, or time, can be saved 
by the adoption of one curve rather than another, whether 
that be a cubic or biquadratic parabola or a circle? To 
which may be added what addition—if any—to safety can 
thus be derived; and lastly, what are the relative difficul- 
ties or facilities of setting out the one rather than the 
other on the ground—the length of curve, the angle made 
by the extreme tangents, and the mean radius being, as it 
almost always is, roughly prescribed by natural conditions? 
If within the limits of radius which experience has so far 
sanctioned this comparison be made between the results of 
these or other curves—such as the curve of sines—it will, 
we think, be found that the advantages of one over the 
other are so slight as not to balance any seriously increased 
difficulty in setting out—a difficulty very much affecting Dr. 
Helmert’s rors to which a formidable set of tables are 
an essential ap’ 

4 This pamphlet is something between a treatise on 
the use of earthy brown coal as fuel and a trade circular. 
It is, however, at this time of dear fuel well worthy the 
attention of all who persuade themselves that great things 
yet remain to be done with peat, earthy brown coal, and 
such like inferior fuels, The author, a civil engineer of 
Halle, proposes certain more or less new forms of regenera- 
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tive gas furnace arrangements specially adapted to those 
fuels, in which the enormous proportion of the elements 
of water present, forms the great difficulty, or rather one of 
them, to their economical use. According to the author’s 
reckoning, based on the average combustion of brown coal, 
his arrangements would effect an exaltation of heating 
power of nearly one-half. We do not see that the handling 
of the vast bulk of these inferior fuels as compared with 
coal is duly taken into account, and that is the rock upon 
which, by not taking due account of it, so a peat pro- 
jects have been shipwrecked. If anything really valuable 
and effective shall ever be got out of peat or earthy brown 
coal, however, it must come through some method of fur- 
nace-drying and gas-firing. The author, therefore, is at 
least on the right track. 





PROPOSED PURCHASE OF THE SUEZ CANAL, 

Tue results of the Tonnage Commission and the discussions 
respecting the claims and prospects of the Suez Canal Company 
have produced a proposal for the purchase and enfranchiserment 
of the canal for the benefit of the whole world of commerce. The 
proposition appears in the columns of the Moniteur du Com- 
merce, published at Constantinople, and we have not seen it any- 
where else. It is well known that from the opening of the canal, 
until the month of July in the present year, the dues charged by 
the company were according to the terms of the concessions, 
namely, ten francs per head for each passenger, and ten francs 
per ton, calculated according to the English system ; the receipts 
were not, however, sufficient to yield a dividend, or a large 
enough dividend, on the shares of the company, and suddenly the 
directors raised the dues by charging upon the gross instead of 
the real tonnage of the vessels passing through the canal. The 
French Messageries Company protested, and tried the question in 
a court of law, but without success, This increase represented 
43 per cent on the original charges, The Commission has decided 
against the company on the general question of the mode of esti- 
mating the tonnage of ships, but, in consequence of the determi- 
nation of the French commissioners, has made a compromise, by 
which the company is empowered to charge an increased rate of 
transit duty until the income of the canal shall have reached a 
certain amount. This increase falls heavily on shipping, and, it is 
argued, must shut out small vessels and heavy goods from all the 
benefits of the canal. 

The proposition now made is that the European Powers should 
enter into an arrangement, and buy up the dues of the canal on 
the basis of the purchase of those of the Sound and the Scheldt ; 
the argument being that if the canal were open to the commerce 
of the entire globe the immense benefits which would accrue to 
the trade of the world would amply repay the cost of the pur- 
chase. “It is notorious (says the projector) that at present the 
canal is only used for the transit of passengers, mails, and the 
more precious merchandise, such as silks, tea and indigo, the ex- 
porters and importers of heavy and ordinary articles being unable 
to take advantage of that route. But if the canal were open, 
manufactures would receive an extraordinary stimulus, and the 
price of cereals, wood, rice, coal, iron, &c., would be materially 
diminished. The Governments of the States joining in the purchase 
would also profit. If we count up what England alone expends 
for troops and transports, we shall see that the purchase would 
only cost her a few millions sterling, and the outlay would soon 
he covered by the saving of the dues. The same may be said of 
Turkey ; what enormous sums has she not paid for the troops 
which she sent to subdue the revolt in Arabia. Other countrie 
which, like England, have colonies on the other side of the canal, 
would also reap great advantages, for rapid communication must 
tend to the growth of the trade both of colonies and mother 
countries. France, Holland, Russia, and Germany would save 
enormous sums in the form of subsidies to lines of steamers and 
dues on vessels trading to China and Japan.” 

The project is an attractive one, and the projector proceeds to 
show how the contributions of the various States should be 
settled. The number of ships should not be taken as the basis, 
for it is not the ships, but commerce, which would benefit by the 
suppression of the canal dues ; nor would it be just to fix the 
proportion to be paid by each State on the basis of the total 
tonnage of its merchant shipping; for Greece, to select an ex- 
ample, which possesses a considerable mercantile marine, would, 
on that basis, pay a considerable sum, while Switzerland, a manu- 
facturing nation, would benefit by the importation of her raw 
materials and the export of her manufactures to the East without 
contributing to the purchase-money. 

Commerce, then, should serve as the index of the share to be 
paid by each country, that is to say, that commerce which would 
profit by the throwing open of the canal. It is a delicate point, 
but might be settled in the following manner :—The business 
done in any country in the various articles of general consump- 
tion bears a given relation to the whole amount of its commerce, 
imports, and exports united. Thus, if in a certain country the 
total amount of trade stands in relation to the principal articles 
of consumption as 100 to 20, the same relative proportion would 
exist in other countries, that is to say, 5 to1, The conclusion to 
be drawn from this is self-evident ; and, if this plan were re- 
cognised as equitable, nothing would be easier than to divide the 
purchase-money in a saa to the total commercial operations 
of each. We may, however, pass over this part of the project, 
which is not very clearly expressed. 

The following are the figures which appear in the Suez Canal 
Company’s accounts of the 2nd April, 1872 :—Capital subscribed, 
£8,333,333 ; loan of 1867-8, £4,166,625 ; loan of 1871, £833,333 ; 
total, £13,333,291. 

In round numbers, then, the purchase-money at par, without 
interest, would be fourteen millions sterling. Of course the 
market value of the canal would be settled by its present income, 
and it has been stated that the increase in the tonnage transit 
during the past twelve months shows that the increased dues 
have not stopped the growth of commerce. To this the projector 
objects that the figures in question prove nothing ; the increase 
in the number of vessels was the result of the old rate of ten 
francs, The increase took place no doubt, but was it not 
necessary to make use of the steamers constructed for the pur- 
pose of the of the canal! Some are, perhaps, stil! 
unfinished which were commenced when the old dues prevailed. 

The plan proposed is simply the purchase of the dues, with the 
view of allowing all vessels to pass through the canal on paying a 
less tax than ten francs per ton, or only such dues as are necessary 
for the maintenance of the canal. It is certain that the work will 
never, without some such combination, arrive at its full import- 
ance. The present dues are absolutely prohibitive against the 
greater portion of imports and exports on both sides of 
the oni The views of the projector certainly demand at- 
tention; the amount of transit shows the practicability of the 
canal, but nothing is before us to prove that the income will 
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of the company shows that its directors have no faith in the 
principle of small profits and largely increased trade, It is not at 
all impossible, therefore, that some day the Suez Canal may be 
enfranchised., 

Since the above was written, the results of the past three years’ 
working of the canal have been published, the totals are in round 
bumbers, as follows:— 


Dee. Dec. Dec. 

‘ 1871. 1872. 18738. 
WER ce ce ce BD oc. os cs: 00, OE co co oo, sect 
Tonnage .. .. 81,000 .. .. «. 155,000 .. «. «. 186,000 
Receipts .. + 903,000f... .. 1,730,000f... ..  2,052,000f. 


TweLve Monrns. 

765 oe se oe 082 oe oe oe 1,172 
Tonnage .. .. 761,000 .. «. 1,499,000 .. .. 2,085,000 
Receipts .. 8,004,000f... .. 16,407,000f. .. 22,892, 000f,. 

The fact that the tonnage was in 1873 considerably more than 
twice that of 1871 is eminently satisfactory; the larger increase 
in the receipts is, of course, due to the increase in the rate of the 
tonnage dues. 
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THE FORTHCOMING EXHIBITION AT MAN- 
CHESTER. 
(From our own Correspondent.) 


THE question of the economical consumption of coal, which has 
already received, in a very large measure, the practical considera- 
tion both of manufacturers and private consumers, is to be dealt 
with in a very comprehensive manner at the forthcoming Exhibi- 
tion in Manchester, under the auspices of the Society for the Pro- 
motion of Scientific Industry. The Society has already been in- 
strumental in sending a number of English artisans to the Vienna 
Exhibition, and their report has just been published in a bulky 
but interesting volume. The present, however, is the first really 
large undertaking with which the Society has engaged in carrying 
out the objects it hasin view. The entry list for exhibitors being 
now closed, and the reception of goods having commenced, a 
brief outline of the character which the Exhibition will assume 
inay be interesting. The Society set out with a very liberal pro- 
gramie, embracing everything which could possibly tend to throw 
light upon the subject, and they have succeeded in drawing to- 
gether a most astonishing variety of appliances, all aiming at the 
same end—the economical consumption of coal. A step further 
than this was originally aimed at by the Society, and exhibits 
were invited of inventions for producing heat without the aid of 
coal, but to this there has been no response. The Exhibition is 
eminently of a practical character, and the council of the Society 
have done all they could to exclude mere chimerical ideas, While 
they have thought it right that old, and to some extent well- 
known, inventions should not be excluded, they have been careful 
to leaven these with all the novelties they could possibly get toge- 
ther, the object of the Exhibition being notso much tooffer premiums 
or rewards to inventors as to direct public attention to what has 
already been done, and point out the direction in which inven- 
tors should work. The matter of high-pressure boilers has been 
a point to which the council have paid special attention, and they 
have succeeded in obtaining a number of valuable exhibits. In 
the various branches of trade in which economy can be used in 
the consumption of coal there are exhibits in almost endless 
variety, including all kinds of improved furnaces, mechanical 
stokers, economisers for locomotive engines, peat manufacturing 
and coal-cutting machinery. In the department devoted to the 
securing of economy in the domestic use of coal the number and 
variety of appliances to be exhibited is marvellous. The general 
tendency of the inventors in this branch is to reduce the area of 
the fire, and in some cases to shut it out of sight altogether, and 
thus gradually to do away with the open grates as at present 
existing. Taking the Exhibition as a whole, it will be found to 
be one of considerable interest, especially at the present time. The 
exhibits, which are nearly 600 in number, will include many in- 
ventions which have not previously been before the public, 
some of which are even not yet patented, and the Exhibition 
has consequently been placed under the Act for the protection of 
inventions. As an illustration of the wide range over which 
the exhibits extend, it may be mentioned that an excellent 
fuel easily manufactured from the ashes and refuse of an ordinary 
fire—which is among the exhibits-——is the discovery and patent of 
a lady. 

The building in which the Exhibition is to be held is a spacious 
structure 260 yards long by fifty yards wide, exclusive of several 

mexes which have been specially provided for large exhibits. 

8 far as possible, everything will be reen in action, and for this 
purpose the Society provide steam for such exhibitors as re- 
quire it. 





THE Minine Company or IneLaxp.—The following is a sum- 
mary of the directors’ report of the operation at the Irish mines 
for the past half year :-—‘‘ At the Knockmahon Mines, County 
Waterford, in consequence of the continued low price of copper, 
the expenses of these mines have been reduced to as low a scale as 
is consistent with the maintenance of this establishment in its in- 
tegrity. During the last half-year the copper ore raised amounted 
to 1302 tons, as gompared with 1330 tons in the previous six 
months, and the quantity sold was 1797 tons. A new lease having 
been obtained of Limamarock Coalbrook Colliery, County Tip- 
perary, a pit is now being sunk there which has already reached 
a considerable depth, and whith will, it is caiculated, be com- 
pleted in a period of one year; and it is expected that shortly 
afterwards a branch of the projected Southern Railway will be 
made to this colliery, and facilities afforded thereby for sale of 
produce, The output of coal and culm at the Slievardagh Col- 
lieries during the half-year amounted to 20,027 tons, and the sales 
to 22,531 tons, In the corresponding period of 1872 the output 
was 19,512 tons, and the sales were 25,760 tons. The trouble- 
some and expensive operation of unwatering and securing ventila- 
tion at one of the Duhallow Collieries, County Cork, having been 
completed, the usual raising of coal and culm has been resumed, 
and the operations for a portion #f the half-year have resulted in 
a a of £92 4s. 1ld. beyond the expenses of unwatering that 
colliery; and the directors now look upon this establishment as likely 
to become a source of substantial permanent income. The output 
of coal and culm was 2930 tons, and the sales were 1971 tons. 
The output in the corresponding half-year of 1872 was 3018 tons, 
and the sales were 3282 tons. At the Luganure Mines, County 
Wicklow, the ne apne prospects have in the past half-year been 
so far realised—the operations having resulted in the raising of an 
increased quantity of ore, which, considering that the new works 
are but partially dev. , is satisfactory. The new Hero Lode 
has been proved to a depth of fifty fathoms, and at this depth 
fairly maintains its character; and th romising lode has 
been discovered in the immediate acighbombeod. Daring the 
last half-year the raisings of lead ore were 682 tons, as re 
with 498 tons in the previous six ths, The quantity of lead 
ore delivered to the Seitpcores Smelting Works was 676 tons, of 
the value of £8455. The operations in the various branches of 

elting and lead manufacture at the Ballycorus Works, 
County Dublin, have resulted in a profit of £1516 de. Si; whilst 
>= smelting = am on See @ loss can 
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THE VIENNA WATERWORKS. 


Some time since the daily press contained the account of 
the inauguration of the new waterworks of the city of 
Vienna, and as the enterprise involved many engineering 
difficulties, and Vienna is now better supplied with water 
than almost any other city on the Continent, or at least will 
be when all the street piping is laid, the following brief ac- 
count of the undertaking will be found interesting. It 
must not be forgotten that up to last year Vienna was very 
badly off indeed for water, and the works which we describe 
will do infinitely more to promote the material prosperity 
of the city than half-a-dozen exhibitions. 

The works were begun in the spring of 1870, and com- 
pleted in the month of September, 1573. They were car- 
ried out by Mr, A. Gabrielli, who is well known in Englaud 
by his connection with the Chatham Dockyard exten- 
sion, and other works of importance both in the colonies 
and abroad, ‘The scheme for the water supply was developed 
by Herr Junker, engineer-in-chief for the municipality 
of Vienna, and, according to his calculations, the daily 
supply for Vienna, taking the number of inhabitants to be 
1,000,000, is as follows:—In summer, 2,800,000 English 
cubic feet, with a reserve of 400,000 English cubic feet; 
total, 3,200,000 English cubic feet. In winter, when street- 
watering is not required, 1,800,000 English cubic feet, with 
a reserve of 400,000 English cubic feet; total, 2,200,000 
English cubic feet. In order to supply this quantity of 
water it was resolved to make use of the springs of Kaiser- 
brunn and of Stixenstein, both situated at the foot of the 
Styrian Alps, which separate Austria from Styria. 

The datum for the levels is taken on one of the piers of 
the Verdinand’s Bridge crossing the Danube Canal in 
Vienna. The Kaiserbrunn spring is situated 1146 English 
feet above this point, and the Stixenstein 996ft., and the 
receiving reservoir at Rosenhugel, 277ft. above the same. 
The length of the aqueduct from Kaiserbrunn to the 
receiving reservoir on the Rosenhugel is 56°) English miles. 
The branch from the Stixenstein spring to the main line 
is 3°9 English miles. The time that the water takes to 
travel from the Kaiserbrunn spring to the receiving reser- 
voir is rather over twenty-four hours, 

We will now describe some of the most important works, 
and give a few plans and sections, The engraving, page 45, 
gives a general map of the country through which the 
aqueduct runs, and the principal sections. The gradients 
vary very much in the upper parts of the aqueduct, 
but towards the end they become more regular. On the 
longitudinal section it will be seen that the canal has from 
time to time sharp falls of 1:5. These are used to keep 
the canal as much as possible according to the level of the 
ground, and to oll high embankments. In order to 
keep the water cool in summer and from freezing in winter, 
the water is always 6ft. below the surface, and in places 
where it was unavoidable that the canal should be above 
the natural ground, embankments have been constructed 
over it. To avoid friction, and to make the canal quite 
water-tight, it has been “rendered” on the inside up to 





the water-mark with a coating 2in. thick of Portland | 


cement and sand in the proportion of 1:2. ‘This coating 
was laid on in three different layers; firstly, cement mixed 


with coarse sand; and when this had set another layer of | 


cement and fine sand, and lastly, a very thin layer of pure 
cement. When this last layer had obtained a certain con- 
sistency it was rubbed with iron plates till it became per 
fectly smooth and polished. The outside of the arches of 
the canal is covered by a 2in. coating of mortar, made of 
one part hydraulic lime to two of sand, in order to prevent 
the ground water from saturating the arch. 

Fig. 5, page 44, isa view of the Kaiserbrunn spring at the 
time when the foundations for the small collecting basin 
were being excavated. Fig. | shows the hill under which 
the tunnel commencing at the Stixenstein spring passes. 
Where the small engine-house stands there was a shaft for 
pumping out the water from the tunnel. At page 48 is 
shown a plan of the great tunnel beginning at the spring 
and passing along the Hillenthal. It is 1515-4 klafters (a 
klafter is approximately Gft.) long. It is divided into two 
parts by a breach of 39°5 klafters, shown on the plan. 

The tunnel was begun in the winter of 1569-1870, and 
the excavation was for some time carried on by German 
and Italian workmen, but the contractor, Mr. Gabrielli, 
finding that the work did not advance as quickly as he 
should wish, applied to the Minister of War for « detach- 
ment of the Royal Engineers. ‘This was readily granted, 
and in 1871 a detachment of 350 men with their respective 
officers arrived in the Hillenthal to carry on the work. 
Finding that the rock—which is a very hard dolomite- 
was very compact, they did away with powder and substi- 
tuted dynamite, in the use of which they showed them- 
selves very efficient. From this time the work advanced 
rapidly, the men working day and night in shifts of eight 
hours. Three men were generally put to bore at each 
heading, and as much as seam one to three klafters in 
length were excavated at each heading per week. In order 
to make the setting out the route of the tunnel easier the 
different lines were made to meet in obtuse angles, which 
were afterwards rounded off. The headings were all, with 
the exception of section 1, horizontal—section 1 being a 
slanting shaft with a gradient of 1:2. In this part of the 
tunnel a large amount of water was found, necessitating 
the use of a pump. The one used was a centrifugal pump, 
driven by a 12-horse portable engine placed outside. 

After the excavation was completed it was found neces- 
sary to line some parts of the tunnel. The lining consisted 
of ashlar masonry, as seen in section 10, page 45. Where 
the tunnel required no masonry it was simply rendered with 
cement, according to section 8, page 48. The next works of 
interest wereseveral long quay walls built along thesidesof the 
river Schwarzaw. A section of one of these quay walls is 

iven at page 48, section 2. First of all a line of piles was 
iven on the outer edge of the excavation, the foundations 
were then dredged out to the required depth; this was then 
filled with concrete made of hydraulic lime, river sand, and 
ballast, in the ion of 1:4. On this the canal was 
built of rubble masonry, faced towards the water side with 
ashlar masonry, In order to prevent the foundations from 








being underwashed a small dam of loose stones was con- 
structed along the river side. As all these quay walls are 
more or leas alike, we will not describe the others, but will 
at once proceed to give some information about two of the 
chief aqueducts, viz., the one at Baden, Fig. 2, and the 
other that of Midling, Fig. 4. 

The aqueduct at Baden consists of forty-three large 

arches, having spans varying from 5 klf. to 8’5 kIf., and the 

test height being 15 kIf. 5ft. 5in., 31°10 kif. to 52°87 
Eif., or 96°6 English feet, from the foundation of the pier to 
the top of the aqueduct. The arches are of bricks as well 
as the vaulting of the canal ; the piers, together with the 
backing of arches and sides of the canal, are faced with 
ashlar, and filled up with rubble masonry. The canal is 
covered on the top with earth, which is then covered with 
Yin. of paving in rubble masonry. In the general plan 
of the aqueduct will also be seen the centering of two of 
the arches, as also that every seventh pier is an abutment 
pier, being much stronger than the others. 

The Médling aqueduct is, although one of the shortest, 
perhaps the finest on the whole line of works. .It is situ- 
ated ina very narrow gorge, with high rocks rising on 
the side, as will be seen from the cut. The canal passes 
through a tunnel on one side, and after crossing the 
aqueduct enters immediately into another tunnel on the 
other. The aqueduct has only seven spans of 9 kIf., or 
55°08 English feet, width, is built entirely of bricks, with 
the exception that the piers are pointed with ashlar, The 
abutments, the foundations of which are excavated in the 
rock, are built of rubble masonry faced with ashlar, the 
other chief aqueducts are the one at Liesing, with forty-six 
arches, very similartothat at Baden,and thatat Mauer, Fig. 3, 
with thirteen arches, built of bricks, and making a tine 
curve across the valley. Sections 5 and 6, page 4s, are 
the normal sections of the canal, where no difliculties have 
been met with. Section 7 is the section of the canal when 
passing through very wet ground, where, in order to prevent 
the water penetrating the masonry, it is coated all round the 
outside with Gin. of concrete made with Portland cement. 
Section 9 is the section of a tunnel in earth, where it was 
found necessary to line the whole; the springersare of ashlar, 
and the rest of the masonry of brick, Section |1 repre- 
sents a tunnel running through wet ground, where it has 
been necessary to construct a small masonry drain undet 
neath. The masonry is the same size as in section 1). Section 
12 represents one of the entrance shafts, which are built at 
regular distances along the line of aqueduct, and which 
floats are placed in order to measure the height of the 
water. 

At the end of the tunnel in the Hillenthal, and at the 
junction of the branch canal from Stixenstein and 
the main canal, at the beginning of the aqueduct at 
Leobersdorf, and at the beginning of the aqueduct at 
Baden, sluices have been provided for emptying the 
canal of water, or for shutting it off should repair 
at any time be necessary. The receiving reservoit 
on the Rosenhugel is divided into two parts, capable of 
holding together 80,000 cubic feet English. It is built of 
bricks laid on it foundation of concrete, and rendered on 
the inside up to the water-mark with 2in. of Portland 
cement and sand, in the same way as the canal. The re 
servoir is covered with arches built of brick, which are 
again covered with an embankment of earth. In the front 
of the building is a chamber where all the neces Ary COK ks 
for turning on and off the water are placed. From thi 
reservoir it proceeds to two other distributing reservoirs, 
situated on the Schmetz and Wienerberg, and from these 
latter it is distributed through a network of pipes 1:3; 
wiles in length through the town, This work, togeth 
with the network of pipes, has cost the municipality ot 
Vienna about twenty million florins, or £1,800,000, 

SoutH KENSINGTON MusEuM.— Visitors during the week ending 
10th January, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m, to 10 p.m., Museum, 13,464 ; Naval and other collec 
tions, 1764 ; on Wednesday, Thursday, and Friday, admission 6:., 
from 10 a.m. to 4 p.m., Museum, 1924; Naval and other collec 
tions, %; total, 17,251; average of corresponding week in former 
years, 12,977 ; total from the opening of the museum, 15,044,580, 

RAILWAY ENTERPRISE IN Greece. —Of late years great material 
progress has been made in Greece, and especially in this case with 
regard to railways. Three new lines of railway are to be con- 
structed. The first is to run from Athens through Thebes and! 
Livardia to Lamia, near the frontier, a distance of acout 140 miles, 
and thus, when connected with the Turkish lines, bring Greece 
into railway communication with the rest of Europe, The con- 
cession of this line has been granted to M. Syngros, of the Banyue 
de Constantinople. The land required for the construc 
the line is provided by Government, which also pays a sum of 
15,000,000f. in three equal instalments on the completion of each 
third part of the line. Interest at the rate of 12} per cenz. is w 
be paid on all arrears of these instalments ; but if the net earnings 
of the line exceed 7 per cent. the Government is to be reimbursed 
at the rate of 24 per cent yearly on the sum advanced until tle 
whole is paid off. It is said that little difficulty will | 
experienced in the construction of the line, and that its cost will 
not be more than one million sterling. The second line is to start 
from the Pireus, and to pass through Eleusis and Megara anil 
across the isthmus to Corinth; thence to Vostizza, Patras, and 
Rhion. Thence the trains will be carried across the An 
tirpion on the other side of the Gulf of Corinth, whence the 
line will proceed to Missolonghi and Vonitza, terminating at 
the Gulf of Arta. One of the objects of this line is to compete 
for the Indian traffic, and if the line had started from I’orto 
Raphti, on the -Egean Sea, as was originally contemplated, it was 
expected that the journey from London to Alexandria would be 
performed in 127 hours—tifty-one hours less than the Marseilles 
route, and thirteen hours less than the Brindisi. Both these lines 
are conceded for ninety-nine years, and must be completed within 
three and a-half years from the end of June, 1875. The third 
railway concession has been granted to an English company for 
the construction of several lines in the Peloponnesus, One of 
these line is from Corinth to Argos, another from Messina to 
K issia, a third from Pyrgos to Patras through Gastouni, 
while there are others of less importance. If the contracting 
company construets 80 kilos. of railway annually, the Government 
will pay a yearly subvention of 80,000 drachmas and cedes to the 
company national land on each side of the line for a distance of 
5000 metres. The company engages to cultivate the land, paying 
the usual taxes. + af sg a the 

stations, guard houses. is © com 
pany, ich ne the righ al ninra ound within 5000 metres 
of each side of the to the Government 10 per cent. 
upon the net profits deri therefrom, 





tion of 


= GA 





JAN. 16, 1874. 


THE ENGINEER 


48 



































ee 


O01’ NOIL IIS 











zy 











2300941 HSL 
222%5 
lll z 
25 
wis 3 
pos 
= 
Un 
RAK ZA 
ap Ane J 
Crs WCE Aone Mv 





rte 





LOaAadaaAOYV 


q 

| F =] 

® ] 
en ~*~ ts aniiban 

ee —_— 
eae fos 
ee eed = 
Sn ee oe ie eS. — 


» 


& 





| 


8Z;90 
19.08% 
es ‘0s 
ores 
19-4189 
S$ 89-£/ BY 
iv0Z 











6 6s-£4 09 











m 
Rg 


» WONHNISON 

IMISITAS 

wann 
734400 


s00naziwn P~ 


in 
in 
is 
P 
Q 
EY 
SSt 
le 
= 
8 
3 
o 
8 
> 
3 


9 
= 
3 
> 
Ld 
3 
ww 
= 
> 
3 
F~4 
= 


AJINONHEVNIILS 














£S°08-£S'08 
£0-£8-£9 98 








1§ 
“” 
2 3 
> 
© Ss 
a 
0 





L i) 








er 
Tx bS-10S3 | 


(©9625 


$2(8-SE-66 
89-26-8/'86 
4$0-20t-23'£0/ 
$8 BOI-19' Nl 
Lol 








{[ 














/ 
WIOAII 4S f 


AVULTOW 











NIHIUIANNIN | 








Z1IN932019 


WNVHOE 48° 
TWAWLIIOUIS 


“TaNNOL 























LI 




















\ 
AJ WAUSYSSIV. 








gavin os 3 csy Sy S4779 


i WwW YW nS : Sie 
y, KI a Dt JAM 





HHL ONIMOHS 








340 _ 38 Vn 








Serie 


! 
' 
a 
| 
4 
} 
' 


“Sess” 


1” 


u 
( 
he 





BE Wovawes 01 ovow 





~ LIF IVIOY 


IdYN-SMYHOMUALVYM 


VNNGIA GQHL 

















a1 


ONWMHISUIH, 





=SH10 
e 


aeons 


% 


| 











SAN. 16, 1874. THE ENGINEER —_ | 49 














AE 
Z 


THE HEBERLEIN BRAKE. 


(For description sce page 42.) 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Montbs, 


2879. WiLL1AM WALKER, Liverpool, “An improved system of and appa- 
ratus for treating flax, hemp, jute, rheea, and other fibrous mate » 
whether the same have or have not been previously prepared or manu- 
factured.”—2nd September, 1873. 

2894. Duncan Mackay, Inglis-street, Inverness, ‘A new or improved 

facture of omphalic blisters.”—3rd September, 1873. 

3037. THoMAS JonEs, St. Austell, Cornwall, ‘* Improvements in rendering 
wood uninflammable, applicable to building and other purposes.”— 
16th September, 1873. 

3169. WILLIAM Wuirrureap, Liverpool, “A new disinfectant and 
oxidising agent.”—30th September, 1873. 

3282. Epwin Cayton, Nottingham, “Improvements in apparatus for 
fermenting dough,.”—10th October, 1873, 

3572. James Coxeter, Grafton-street East, Tottenham-court-road, 
London, “ Improvements in the instrument used in the preservation 
or restoration of broken or decayed teeth.”—A communication from 
George Hubert Chance, Salem, Oregon, U.8S.—3rd November, 1873. 

3726. Ropert Srerr, Greenock, Renfrewshire, N.B., “‘ Improvements in 
treating sugar.”—15th November, 1873. 

8811. Tuomas StRaTrORD Matone, Harold’s Cross, Dublin, ‘‘ A new or 
improved combined seat and stool for use as a school or writing seat, 
as a music stool, or as a child’s chair, or for other similar purposes,”— 
229: rovember, 1873. 

ot essanne Gasem, Plaistow, Essex, “ Improvements in storing and 
treating sewage, and in apparatus or appliances used therefor, or in 
connection therewith.”— 24th November, 1873. 

3884. Apotruus Nicots, Mount-bill, Epsom, Surrey, and Jean Francois 
Nicotas BresMan Simons, Gurney-road, Stratford, Essex, ‘‘ Improve- 
ments in the method of preserving animal and vegetable substances.” 
—27th November, 1873. : 

3889. EpmMunp Hawken, Tachbrook-street, Pimlico, London, ‘‘ Improve- 
ments in appliances for ecunomising the consumption of fuel.”—28th 

” 1873. 

“oa aan KrvuceER and Timorny Cotani, Echre, Deus Sevres, France, 
“Improvements in the saccharification of to be used in dis- 
tilling.” —2nd December, 1873. 

3997. Witttam Hooper, Lombard-street, London, and JoHn MacmiLLAN 
Dun op, Windermere, Westmureland, ‘‘ Improvements in the manufac- 
ture of telegraph cables and in covering telegraph conductors, and in 
compounds therefor.”—4th DeceiwWer, 1873, 

4043. Dan Dawson, Milnes Bridge, Yorkshire, and Ciayton SLATER, 
Barnoldswick, Yorkshire, ‘‘ Improvements in dyeing, and in apparatus 
connected therewith.”—8th December, 1873, 

4093. StipNEY Estey, Bradford, “‘Improvements in spinning and 
twisting, and in the apparatus connected therewith.”—12th December, 

873. 

am Georce Witt1am Hart, Upper Norwood, Surrey, “ Improvements 
in smelting iron and other ores.” 

4163. WituiaM THomas WALKER, Highgate, Middlesex, ‘‘ Improvements 
in, and in the method of working, gas purifiers.”—18th 4 

4169. Henry SHARPLES, weapon a Sn, Seen “Improved 

aratus for locking railway switches or points.” 

oll" Haas ioaieeer pe Caranema, Golder. Uross Hotel, Charing 
Cross, London, “‘ Improvements in insulators for telegraph line wires, 
and in the means of securing the wires thereto,” 

4173. JoskrrpH Nayior and JosEern JaGGER, Kidderminster, Worcester- 
shire, “‘ Improvements in looms for weaving Kidderminster or ingrain 
carpets, which improvements are also applicable in the weaving of 

fabrics.” 

oly aan Samson, Belmont-hill, Lewisham, Kent, and Wi tuiam 
PARKER, Laburnam Villa, Rushey-green, Catford, Kent, “ Improve- 
ments in the construction of safety valves.” 

4179. Henry Boyp, Silvertown, Essex, ‘Improvements in drawing 

ards.” 

al Powe Curie, Gresham House, London, “Improvements in the 
evaporation of water, such improvements being applicable to the treat- 
ment of sewage and of saline solutions.” 

4183. Epwin Wuitwort, Ingoldmells, Lincolnshire, ‘‘ Improvements in 
reaping machines, and in apparatus for making up cut crops into 
sheaves.” 

ass “Wituiase We cu, Salford, Lancashire, ‘‘ Improvements in metallic 
bedsteads, also applicable to the framework of spring mattresses.” 

4187. Ricnarp HENRY Cows, cog me gg Durham, “‘ Improve- 

in railway switches.”—19th December, 1873. 

aan’ Guaasem Ang Liverpool, ‘‘ The utilisation of steam from the 
deck engines of ships, and apparatus employed therein.’ 

4191. ALEXANDER Browne, Southampton-buildings, Holborn, London, 
“An improved apparatus for removing the cotton from cotton pods.”— 
A communication from Michel Ale»n, Paris. 

4193. Joun Rupery, Hampstead, Middlesex, ‘ Improvements in tele- 
graph wires or conductors.” 

4197. Heser DucknaM, Millwall, London, ‘‘ Improvements in apparatus 
for testing springs and other purposes.”—20th December, 1873, 

4199, ALEXANDER SouTuwoop Stocker, Horsleydown, Surrey, “ Im- 
provements appertaining to bottles and other vessels, and in stoppers 
and articles She employed therewith, and in their construction.” 

4201. Henri ADRIEN BonneEviLue, Piccadilly, London, ‘‘ Improvements 
in apparatus for warming railway carriages and others, and boats.”—A 
communication from Pierre Grandjean, La Chapelle, St. Denis, France. 

4205, ALFRED Vincent NewTon, Chancery-lane, London, ‘‘ An improve- 
ment in chucks.”—A communication from John Henry Westcott, 
Oneida, New York, U.S. 

4207, Feitx Stvat, Neuilly, France, ‘‘ Improvements in the manufacture 
of lace.” 

4209. WitttAM Ropert Lake, Southampt London, “An 

an process for the manufacture of artificial butter, lard, or 
shortening for culinary and other purposes.”—A communication from 
L. D. Roudebush, New York, U.8.—22nd December, 1873. 

4211. MicuagL Henry, Fleet-chambers, Fleet-street, London, “ Improve- 
ments in the manufacture of soap and in apparatus employed therein.” 
—A communication from Jean Hector Destibeaux, Bvulevart St. 
Ma n, Paris. 

an er Derrizs, Houndsditch, London, ‘* An improved 
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process of 


bo arn liquid hydrocarbons.”—A communication from John Henry 


8 > i, Ontario, 

4241. THanpevs Hyatt, Gloucester-gardens, Hyde Park, London, “Im- 
provements in the treatment of asbestos, and in its application to 
various factures.” 


in the arts and manuf: 
4242. Epmunp MoreEwoop, Llanelly, Carmarthenshire, and Joun Henry 
Rocers, ech Park, near Llanelly, C: hire, “‘ Improve- 
ments in coa‘ 


, Carmarthens! 
— metal plates with tin or terne metal.”—24th December, 
io. 
-) Tuomas GARDNER, St. Helen’s, Lancashire, ‘‘ Improvements in 


ers’ — lamps. 

4244. Tuomas Sincieton, Over Darwen, Lancashire, “ Improvements in 
machinery or apparatus used in the eparation of yarns, and in the 
manufacture thereof into textile fabrics. 

4245. Epwarp Kavutsacn, Gower-street, Bedford-square, london, “A 
new and improved system of permanent way.” 

a rama nna Wittiam Henry om, and Joun Warn, Man- 
chester, ‘Imp ts in hinery for preparing, spinning, and 
doub! cotton and other fibrous substmeen.? 

4248 ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An 
improved instrument or ‘tonologue,’ to be used in teaching music.”— 
A communication from Ferdinand Bellour and Mathieu Carbonel, 
Marseilles, Bouches du Rhéne, France.—26th December, 1873. 

4249. Epwarp Perrrett, Great George-street, Westminster, “ Improve- 
ments, in floating swimming baths and in supplying water to the 


same, 

4250. ALFRED HoLiincwortn, Quarry Mill, Perthshire, N.B., “‘ Improve- 
ments in the modes and means of dressing potatoes, and in the appa- 
ratus employed therefor.” 

4251. THomas Duncan McFarvane, Glasgow, Lanarkshire, N.B., “ Im- 
P ents in apparatus for hing and wringing.” 

4252, FrepeRIck Horner, WILLIAM WHITFIELD HorNER, and Joseru 
SIBLEY, hester, “ Impr ts in bottles, and in the mode of 

ring or closing the same.” 


stop 

4253. Ronee PicNeL, Amiens, Somme, France, ‘‘ An improved signalling 
apparatus for use on railways.” 

4254. Samue!, ARMITAGE, Pendleton, Lancashire, and Wiitiam TayLor, 
Ol , Lancashire, “‘ Improvements in safety lamps, and in apparatus 
for igniting the same.” 

4256. Henry JoserH ALLEyn, Dublin, “Improvements in or connected 
with furnaces and other fireplaces or heating apparatus, in feeding 
and stoking same so as to consume smoke and noxious gas or air, and 
in the production, purification, and utilisation of hot air and hot 
blasts, as well as the heating uf water and other liquids.” 

4257. Benvamin Harrison, Kingsland, London, “Improvements in 
traversing lifting jacks.” 

4258. Joun WaLker, Glasgow, Lanarkshire, N.B., ‘‘ Manufacturing 
biscuits from oats.” 

4259. Pierre Josepn Gitzet, Vieux Marché aux Grains, Brussels, “ Im- 
Pp ts in facture of carpets.”—27th December, 1873. 

4260. HenR1 ApRIEN BonNevILLE, Piccadilly, London, “A new and 
improved apparatus for preserving the lives of mariners and others in 
case of shipwreck.”—A communication from Joseph Auguste André 
Fontaine, Rue des Mathurins, Paris. 

4262. James WiLL1am Tuomas Cavett, Rosherville, Kent, ‘ Improve- 
ments in furnaces and grates for consuming smoke and economising 
heat and fuel.” 

4264. Georck Freprric Deacon, Liverpool, ‘‘ Improvements in appa- 

ratus for indicating the velocity or measuring the flow of water in 

ipes. 

4265. E>wARD THomas Huaues, Chancery-lane, London, “‘ Improvements 
in horseshoe machines.” — A communication from Edwin Saxton 
Wheeler, New Haven, Connecticut, U.S. 

4266. SamugL Seaty ALLin, Midleton, Cork, Ireland, “ Improved 

hinery for dressing, assorting, and decorticating wheat and other 

















4267. CHARLES Saerrarn, Bridgend, Glamorganshire, “ Improved appa- 
ratus for washing and purifying coal.” 

4268. Hiram Copp, Grove-lane, Camberwell, Surrey, and FrepeRick 
Foster, Forston-street, Shepherdess-walk,jLondon, “ Improvements in 
constructing and stopping bottles.”—29th December, 1873. 

4269. Jonn Lorp, Waterfoot in R dale, L hire, ‘‘ An arrange- 
ment for utilising the waste heat from coke ovens.” 

4270. BenJaMin Josep BarnarD Mitrs, Sonthampton-buildings, London, 
“Improvements in machines called ‘teazles,’ for raising the nap or 
pile of textile fabrics."—A communication from Pierre Fattchamps- 
Nicolai, Hodimont, Belgium. 

4272. EpwarD JouNn WabE, Vauxhall Bridge-road, London, “ Improve- 
ments in sewing machines, and in cases for the same.”—A communi- 
cation from Charles Annesley Wade, Philadelphia, U.S. 

4273. ANDREW WALTER ALLAN Logan, Rochdale, Lancashire, ‘‘ Improved 
apparatus for cleaning pipes or tubes.” 

4274. ERNEST Bazin, Place Vendome, Paris, ‘‘ Improvements in life- 


Sonate eine, London, “ Im- 
ling an pling railway rolling 





LOys. 
4275. George ALonzo EvEReETT, 
provements in means for P 
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mdon, “‘ Improve- 
Warren Nichols, 





8 x 

4276. Geornce Hasetine, South gs, Lo 
ments in hinges.”—A communication from Frederick 
Lynn, Massachusetts, U.S. 

4277. Henry Hiouton, Putney, Surrey, ‘Improvements in electric 
telegraphs,” 

4278. Henry BERNOULLI Bar.ow, Manchester, “Improvements in 
embroidering hines.” ication from Henry Rioter, 
Winterthur, Switzerland, and John Wehrli and Isaak Groebli, Wuel- 
flingen, Switzerland.—30th December, 1873. 

4280. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improve- 
ments in printing presses, and in machinery or apparatus connected 
therewith.”—A communication from William James Swain and William 
Elliott Todd, Philadelphia, Pennsylvania, U.S. 

4281. BexJamin WALKER, jun., Old Lenton, Nottinghamshire, ‘‘ Improved 
apparatus applicable to bobbin net or twist lace machines and warp 
lace machines.” 

4282. GeorGe CLARK, Craven-buildings, Drury-lane, London, “‘ Improve- 
ments in pavements.” 

4283. WittiaM Megse Warp, H ire, ‘‘ Improvements 
in mills or crushers for grinding or crushing mineral and other 
substances for mixing mortar and cement, and for other like 
purposes, 

4284. JoHN ae oe The Grove, Hammersmith, Middlesex, 

ta in the treatment 








aii tteMiiacaile 
th, 








anufacturing chimneys for the lamps of lighthouses,”— A 
pos jm ome 0. Schulzer and Co., Rauscha, Silesia, Prussia. 

4217. Witnetm Rapeker, Gracechurch-street, London, ‘‘ Improvements 

“in the manufacture, by the aid of soluble silicate, of balls or blocks of 
jal fuel to be used as a fuel only.” 

da tan Pascua, Casetia and Samuet Grornce Denton, Holborn 

“Bars, London, “An improved mercurial minimum and maximum 
ometer.” 

aa Semn Henry Jounson, Lincoln’s-inn-fields, London, ‘Improvements 
in machinery or apparatus for treating flax, hemp, and other similar 
fibrous materials.”—A communication from Bailleux-Lemaire and Co., 
Lille, France, 4 

4223, Jonn Leacu, Rochdale, Lancashire, ‘‘ Improvements in machinery 
used in the preparation of wool, cotton, and other fibrous materials.” — 
23rd December, 1873. 

4225, JOHN CASTHELAZ, Crumpall Vale Chemical Works, near Manchester, 

“Improvements in the preparation of products of aniline and matters 
from which aniline is or may be derived, suitable to be used in dyeing 
and printing, and in the preparation of go | matters.” — “ 

4226. SAMUEL SurtH, Low Bridge Works, Keighley, Y orkshire, Im- 
provements in rollers used in i, and for other purposes, 

4229, FRANCOIS ALPHONSE emt a Magenta, Paris, “ Improve- 

mts in portable gas-cooking apparatus.” 

4230. FRaNcors ALPHONGE Jacquet, Boulevart Magenta, Paris, ‘‘ Improve- 
ments in gas-heating apparatus.” 

4232. vee Grirrirs Brewer, Chancery-lane, London, “ Improve- 
ments in sewing machines.”—A comraunication from Charles James 
Appleton, Hamilton, Canada. . 

4230 MaTThEw Mirviztp and Jouy Scort, Holme-lane, near Bradford, 
Yorkshire, “ Imp ts in hinery for combing wool and other 
fibres.” 

4234. Wituiam _Bircu, ene 2 ia “Improved arrangements and appa- 

atus applicable to hinery for ing, ig, SP ig, an 
guiding Tite, cloth, and other fabrics for the use of bleachers, dyers, 
i , and others.” 
ag fone M ter, “ Impr ts in the mode or 


4235. NaTHANIEL LLoyD L 
“a heat for heating steam boilers and for other 


method of ae ratus used therefor.” 
y 10 appara on verctor, 

4 +7 ny “anoy Horeanson and Josxnru Lforpktnson, Huddersfield, 
“Yorkshire, “Improvements in steam boilers and in apparatus to be 

with ” 

4237, Miceast Henry, Fleet-chambers, Fleet-street, London, “ Improve- 
ments in the manufacture of boxes, cases, or receptacles, especially 
applicable for holding edible substances, and in apparatus employed in 
such man ure.”—A communication from La Société E. Pel: et A. 

Boulevart St. Martin, Paris. 


238 Laxz, 8 pton-buildings, “Im 
. >. in oe oy pnts ”_A communication from py an, 
New York, U.8. Raa - 


39. ges Steap CROSLAND, i Sr ti 
ae economising fuel and consuming smoke in steam boiler and 
ces.” 

















‘ ¢/ Wickuirre Eaorncton, Birming 
ICKLIFF 5 
ay hoy and other kinds of lamps for burning kerosine and other 


“ Impr of peat, sewage deposit, and sub- 
stances used in the manufacture of artificial manure, and in the appli- 
cation of part of the said material as fuel and as parts of compounds 
for metallurgical operations.” 

4285. WittiaM Henry Becxitr, Anchor Ironworks, Chelmsford, Essex, 
“Improvements in the construction of valves.” 

4286. Grorce JosEPH ALFRED Wutu, Accrington, Lancashire, ‘ Improve- 
ments in extracting and utilising waste, fatty, and colouring matters 

tained in the hings of print and dye works.”—A communication 
from Richard Albert Forster, Augsburg, Bavaria. 

4287. JAMES MACKINTIRE, Villiers-street, Strand, London, ‘‘ Improvements 
in the preparation of moulds for casting metals.” 

4288. WILLIAM RipLey Carrk and Jonn Urwin, Scotswood, Northumber- 
land, “ An im sore boring —- me sae 

4289. Gronce Hitt Wriiwiams, Pont; > organshire, ‘‘An im- 
proved collar for horses or other pow Late 

4292. Jonny Henry Jounson, Lincoln’s-inn-fields, Lond 
ments in blowing machines.”—A communication from 
Asbury, Philadelphia, Pennsylvania, U.S. 

4293. Grorce Skinner, Waverley Hotel, King-street, Cheapside, London, 
“ Improvements in the construction of extension ladders.” 

4294. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improve- 
ments in the manufacture of gas and fuel.”—A communication from 
Charles Jenty, Paris.—31st December, 1873. 

1, Wrrtram Cotter, Hoxton, London, ‘‘ A new or improved telescopic or 
folding combined and air bed, part of which invention is 
applicable also to other purposes.” 

2. James Fraser Fow.te, Barrow-in-Furness, Lancashire, ‘‘ Improvo- 
ments in ess or arrangements used for traction by animal power, 
and when —— loads upon animals.” 

3. James Lamonr, ww, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of ill ting gas, and apparatus or mechanism con- 
nected therewith.” 

4. Geornce Duckerr and THomas Mercer, Longridge, Lancashire, ‘‘ Im- 
provements in size and the method of siziny.” 

6. Ropert Gorrneit, Linden-street, Berlin, Prussia, ‘‘ Improvements in 
the apparatus for measuring the heat of fluids passing through pipes.” 
—A communication from Gustav rlin. 

7. Joun Parker, Albert-street, Darnall, near Shefticld, ‘‘ Improvements 
in apparatus for rolling railway carriage and other w: tires.” 

8. Levy Leon, Tho -road, Barnsbury, London, “ An im ed fire- 

escape or apparatus for saving life in case of fires, applicable also for 
rs tating the descent over ships’ sides, and for other similar 
8. 





“ Improve- 
omas Henry 


9. Lewis Matruews Becker, Peckham, Surrey, te in 

shuttles, , and bobbins for sewing machines and purposes.” 

ll, Henry jOULLI Bartow, Manchester, ‘‘ Im ts in appa- 
and drawing long-fibred wool after — 





ham, “Improvements in | 


ratus for delivering 
communication from John Dobson and James Dobson, Philadelphia, 


Pennsylvania, U.S. 
12. WALTER Asport, Deptf Kent, ‘‘ Improvements in ships’ boats,” 
13. Perer JENSEN, S London, “Improvements in breech- 
— communication from Joseph Duval, St. Joseph, 





16. T. Lovis Deny, 
and an improved tool for metal plates for the 


same. 

17, Gustavus ApoLrHus Baccuoxz, Nottingham, “Improved apparatus 
for o ive power.” 

18. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘Improvements 
in the treatments and preservation of textile materials and fabrics, 
wood, and paper, and in the dressing or product 
employed therefor.”—A communica‘ from La Société Cambon et 

Compagnie, Paris.—1lst January, 1874. 


Paris, “An improved mode of forming strainers, 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4290. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘A new or 


improved manufacture of nutritive hygienic compounds or prepara- 
tions.” — A communication from Alvaro Francisco Carlos Reynoso, 
Paris.—31st December, 1873. 

10. Jon Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of steel.”—A communication from Charles M. Nes, 
York, Pennsylvania, U.8.—1st January, 1874. 

14. Henri Aprien Bonnevitie, Piccadilly, London, “A new and 
improved printing press.”—A communication from Stanislas Alexandre 
Louis Berthier, Rue de Rivoli, Paris.—1st January, 1874. 

15. Henrt ApRIEN BONNEVILLE, Piccadilly, London, ‘‘A new and 
improved copying press.”— A communication from Stanislas Alexandre 
Louis Berthier, Rue de Rivoli, Paris.—1st January, 1874. 

24. Freperick Curtis, Boston, Suffolk, Massachusetts, U.S., ‘ Improve- 
ments in lamps.”—A communication from Thomas Scott Williams and 
a Sidney Page, Boston, Suffolk, Massachusetts, U.S.—2nd Januury, 


bhnilat 


35. GzorGE Hase.tine, ‘Southampt London, ‘“ Improve- 
ments in combined high and low-p e steam engines.”—A com 
munication from Thomas L. Jones, Natchez, Mississippi, and Anthony 
Pauly, New Orleans, Louisiana, U.S.—2nd January, 1874. 

58. Gzorce TomLInson Bovusrie.p, B: Surrey, “ Improvements in 
rotary i and pumps.”—A communication from William Robinson 
Manley, New York, U.8.—5th January, 1874. 

69. ALEXANDER MELVILLE CLARK, cery-lane, London, ‘ Improve- 
ments for the more effectual combustion of fuel and generation of 
steam in es, partly applicable to other firepl r— A i 
cation from Daniel Thomas Casement, Painesville, Lake, Ohio, U.S.— 
6th Janvary, 1874. 

70. ALEXANDER MELVILLE CrarK, Chancery-lane, London, “Improved 
apparatus for regulating the pressure and friction of fluids.”-—-A com- 
munication from Daniel Thomas Casement, Painesville, Lake, Uhio, 
U.8.—6th January, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 


41. EpenezeR Haut, Shrewsbury Works, Sheffield, “Expanding, &c., 
malleable metals.” —" th January, 1871. 

56. Mortimer GerorGE Coxe, Belvedere House, Bexley Heath, Kent, 
“Watches, &c.”—13th January, 1871. 

64. Witt1am Bovcn, Sheldon, near Darlington, Durham, “ Retarding 
engines.” —10th January, 1871. 

107. W1Lt1aM_ ArcHER, Lea Marston, Minworth, near Birmingham, 
** Two-wheeled ca: ”"—14th January, 1871. 

109. Joun HaRRincTon, Cambridge Villa, Swanmore-road, Ryde, Isle of 
Wight, “Produ imitation morocco or other leather or raised designs 
on cloth, &c.”—14th January, 1871. 

151. James Hosken, Fenchurch-street, London, “Controlling the flow of 
liquids from constant supply pipes or vessels.”—20th January, 1871. 

46. WiLt1aM Ho.ianp Furtonce, Oxford-road, Hammersmith, Middlv- 
sex, and James Dixon CuurcHiL.t, St. Thomas’s- , Holloway, 
London, “ Furnaces for manufacturing alkalies, &c.” ~9th January, 187. 

48. Jon Nasmita, Manchester, “Combing cotton, wool, &c.” — 9th 
January, 1867. 

54. Tuomas Hynes, JosePH BENNETT, and Joun Emit Bennett, Sheffield, 
“Cooling liquids, &c.”—10th January, 1871. 

88. RoBERT Mitis, Greenock, Renfrewshire, N.B., “‘ Pumps.” — 13th 
January, 1871. 

195. THoMas WHITEHEAD, Holbeck, Leeds, Yorkshire, ‘Combing wool, 
&c.”—25th January, 1871. 

69. GeorGe HaseE.TINeE, § P 
and steel.”—11th January, 1871. 

74. JosepH ARMYTAGE WapE and JouN CuHerry, Hornsea, Yorkshire, 
“* Tiles for roofs, &c.”—12th January, 1871. 
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g8, London, “ Casting iron 





Patents on which the Stamp Duty of £100 has been Paid. 


43. FREDERICK BERNARD Darina, Bayswater, London, ‘‘Boring rock, 
."—Tth January, 1867. 
58. Witt1aM THomas Svuac, Vincent Works, Vincent-street, Westminster, 
* Lighting railway es, &c.”—9th Jannary, 1867. ‘ 
138. WatTeR WeLvon, Park Villa, West-hill, Highgate, Middlesex, 
“Chlorine, &c.”— 18th January, 1867. 





Notices of Intention to Proceed with Patents. 


2841. EpwarpD Henry Leveaux, Brook Green, “Connecting various 
metropolitan railways, by means of a central station, with each other, 
and with the water traffic on navigable rivers.”—28th August, 1873. 

2845. CuristopHEeR Cross, Manchester, ‘‘ Velvets, é&c.” 

2848. James Harrison, Tattenhall, ‘Sharpening and gulleting the tecth 
of saws, &c.”—29th August, 1873. F 

2869. James SHanks and JoHuN Tuyne, Arbroath, N.B., “ Steam boilers.” 
—30th August, 1873. 

2879. WittiamM WALKER, Liverpool, “Treating flax, hemp, &c.”—2add/ 

73. 


September, 1873. 
2894. Duncan Mackay, Inglis-street, Inverness, N.B., “ Omphalic 
blisters.”—3rd September, 1873. 
2907. JaMEs ALEXANDER Forrest and WiLiiam WooLnousr 
Liverpool, ‘‘ Water-closets,” : 
2908. EDWARD WorroLt, Saddleworth, “Withdrawing water from pipes 
afl 


Hayes, 


heated by , 1873. 

2920. JoserH Joun Perry, Red Lion-square, London, “Stoppers fur 
bottles, &c.”—5th September, 1873. 

2929. Witn1aM Epwarp Gepcr, Wellington-strect, Strand, London, 
“Cleaning and winnowing grain and seed.”—A communication from 
Antoine Alexandre-Balat. 

2932. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Reversible 

hi — ication from James Pitts, Robert 


flock-cuttin, 
Aldrich, and Edwin Marble. 

2937. JosepH RicHaRDsON TurRTLE MULHOLLAND, Belfast, ‘‘ Hackling 
machines.” 

2939. Jonn McGrecor, Sheffield, “ Glazing and polishing saws, &c.”—tt/ 
September, 1873. 

2946. ARTHUR CHARLES HENDERSON, 8 Pp ngs, Holborn, 
London, “Sewing machines, &c.”—A communication from Messrs. 
Leconte and Sons. : 

2950. GUILLAUME GRANGE, Rue Obekampf, Paris, ‘“‘ Paper substituted for 

in Jacquard machines.”—8th September, 1873. 

2957. Epwarp Pues Jonrs, Southampt ildings, London, “ Brakes 
for railway and wagons.” 

2958. Joun LanuamM, Parkside-street, Battersea, Surrey, “ Boots ani! 
shoes.”—9th September, 1873. 

2988. bap og —— Newark, con cae, es. * Perforated 

for telegraphic purposes, &c.”—-11 jeptenber, 1873. 
3003. GEonar Bryant Boomer, Southampton-buildings, London, ‘‘ Screw 
"—12th September, 1873. 

3018. Extis Marspen, Liverpool, “‘ Pans for boiling down, reducing, or 
concentrating liquids, &c.”—15th September, 1873. 

8057. Jean Rorurigr, Bayon, Gironde, France, “* Life buoy with tractive 
cable,”—18th September, 1873. 

8102. JaMEs ANDREW CuMINE, Belfast, ‘‘ Exhibiting and magnifying 





+h +, bhnildi: 








photographs, &c.”—22nd September, 1873. 
$136. Freperic Wert and Farnaam Maxwett Lyre, Paris, “‘ Coating 
iron an 1 with certain ”— 25th September, 1873. 


a Epwin Crayton, Nottingham, “ Fermenting dough.”—10th October, 
1 


3331. JoHN Tow .e, Oxford, “ Treating sewage.”—15th October, 1873. 
$353. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“‘ Artificial 
fuel, &c.”—A communication from Louis Jacques Martin.—16th October, 


1873. 

3364. Roperr Pickwe.t, High-street, Hull, “ Kiln or combination of 
kilns.”—17th October, 1873. - f 
3474, CHARLES STEVENSON, Milngaire, N.B., ‘ Evaporating or recovering 

furnace or ay tus to be used fur evaporating the water in soda lyv 
&e.”—25th October, 1873. ‘ 
3550. Samuet Cuatwoop, Lancashire Safe and Lock Works, Bolton, 
“Locks.” —31st October, 1873. : 
3585. Epwarp WILLIAM Puises, Coleman-street, London, “Preserving 
milk.”—4th November, 1873. 


3647. James JoserpH Hicks, Hatton-garden, London, “Testing solar 
radiation thermometers.”—8th November, 1873. 

3667. WILLIAM » “ Economising and utilising fuel.” 
—l1th November, 1873. 7 

8730. Wituiam Epwarp Wiey, Birmingham, “‘ Fastenings for shirt 
studs, &c.”—17th November, 

8775. JOHANN HEtNRI Dt Steinstrasse, Hamburgh, “ Railway 
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Blackheath, “Maintaining the insulation of 
telegraphic wires.” 


. “Ins and main’ 
Blackheath, mo Pa Pomme § 
and ArrnuR Coventry, Gresley Ironworks, 

, ek mony atin Francois Nicotas 
8884. ApoLPHuUS NICOLS, » an 
BresMan Simows, Gurney-road, ‘Stratford, “ Preserving animal and 
vegetable substances.”—27 th November, 18738. 
3938. Tuomas James SmirTH, Fleet-strect, London, “ Grinding and sur- 
the exterior of cylinders, &c.”— A communication from J. 


Morton Poole. 
3939. ears oe! TueopHitus Moore, Elm Lodge, Spring-grove, Isleworth, 
bs m 


3862. sideemmw Gray, 

386% Matruew Gray, 
insulation of 

3878. WiLL1aM Forp SMITH 
Salford, “ 


eters, &c.”—lst December, 1873. 
3999. Witi1aM LanPpHier ANDERSON, Court Caterham, “ Obtaining 
ani equilibrium in ships’ cabins, "4th December, 1873. 
4040. Wii11aM Rosert Lake, South ton-buildi London, “ Drawers 





for men and boys.”—A communication from John Joseph Fitz-Patrick. 
—8th December, 1873. 

4107. FREDERICK Moore, Trowbridge, ‘‘ Washing wool.”—13th December, 
1873. 


4138. Lewis Parker, Birmingham, “ Governors.”—16th December, 1873. 

4139. CHARLEs Barton, West Bromwich, “ Locks,” 

4153. Wi.t1am Henry O'SHEA, Beaufort-gardens, London, “ Extracting 
iphur from sulphur ores, &c.”—17th December, 1873. 

4163. Witt1Am Tuomas WALKER, Highgate, “Gas purifiers.” 

4167. CurisTiaN Lupvic, Suffolk-street, Pall Mall, London, “ Electric 

telegraph cables, &c.”—18th , 1873. 

4178. Rossar Pavtson Spice, Parliament-street, Westminster, “‘ Gas. 

4184. Witu1am Simpson and Joun ALFrep Simpson, Ilford, “ Trea’ 
t, spent tan, and other fibrous refuse for the manufacture of fu 

ter December, 1 


"—19th 873. ‘ 
4217. WiLHELM Rapeke, Gracechurch-street, London, “ Artificial fuel.”— 
23rd December, 1878. 
4229. Francois ALPHONSE Jacquet, Boulevard Magenta, Paris, “Portable 


gas-cooking apparatus. 
4230. Francois ALPHONSE Jacquet, Boulevard Magenta, Paris, ‘‘ Gas- 
heating apparatus.” 
4241. TaHappgvus Hyatt, Set egetan, Hyde Park, London, “ Treat- 
nenton*0Gth Pusnnber, 3 


ing — , 1873. 
4254. BensaMin Harrison, Kingsland, London, “Traversing lifting 
jacks.”—27th December, 1873. 
4268. Hrram Copp, Grove-lane, Camberwell, Surrey, and FREDERICK 
ER, -street, Shepherdess-walk, London, “ Constructing and 
8 ig bottles.” —29th December, 1873. 
4287. James MackinT1R£, Villiers-street, Strand, London, “ Moulds for 
tals.” 


me 
2. James Fraser Fow.ie, Barrow-in-Furness, ‘‘ Harness, &c.” — lst 
January, 1874. 
All ha an interest in any one of such applications 
cheat inove | particulars in writing oT toets Sujertions tosuch applications 
the Commissioners of Patents, within twenty-one days of 








at the office o! 

ts date. 
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10th January, 1874. 
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ABSTRACTS OF SPECIFICATIONS. 
anne. Wixpinc YARN on THREAD, J. and T. A. Boyd, Glasgow.—Dated 27th 
une, 5 

In the imp d hinery the sp are placed horizontally and 
transversely, those for both sides of the machine or frame being carried Lf 
the same pair of rails, and the spindles of the two sets alternating wit 
each other. The spindles are driven by bands from two cylinders situated 
ey below them. A bracket is hung loosely on the spindle, 
and has jointed to it a lever with projections, which slide on an inclined 
or curved adjustable guide bracket, and which can be weighted to suit 
the pressure desired to be put on the pirn. As the pirn fills the weighted 
lever is carried up the in lin 
or curve, whereupon the spindle suddenly moves further 
gages itself from the pirn. In a md arrangement each spindle is 
held by one bearing hinged toa fixed bracket, and by a footstep bearing 
hin, to a lever, and the necessary pressure is put on the cop whilst 
bei; wound by an efficient and conveniently adjustable frictional 
appliance acting by means of a screw. A hand lever is acted on by the 
frictional appliance when the cop is complete, and then makes the foot- 
step lever throw the parts out of gear. In a Third arrangement, which 
is for winding two or more yarns or threads on one bobbin, a detector 
guide hook for each yarn or thread is on the front end of a long light 
lever centred below the frictional winding pulley and continued up 
behind it, its back end having connected toit a slip of thin metal or other 
material. When a yarn or thread fails, the detector lever turns by its 
weight so as to enter the slip between the bobbin and frictional ey, 
whilst another part of the detector lever acts on a horizontal lever so as 
to depress the front end of that lever into the way of an incline on the 
traverse bar, and when this bar next moves in the right direction, the 





1) 





— by on the end of rs ap lever, hits hy bobbin com- 
pletely up. yarn or thread is by preference paced by being passed 
round a small pulley, the rotation of which is frictionally Seststel. 


2228. CotumnarR FounpDATIONS ror Piers, J. Milroy, Bdinburgh.—Dated 
27th June, 1873. 

One ee consists in constructing the curb or shoe of each 
column with a cylindrical shell of iron, united at its bottom. edge to an 
inner conical shell of iron, the angular space between the two being filled 
with concrete and artificial stone. By a Second improvement, when the 
columns are made in groups or combinations of two, three, or more, the 
combined curb or shoe is constructed to correspond in plan to only the 
external parts of the set of two or more, the parts which would otherwise 
cross the middle of each pair or group being, as it were, cut away, so that 
there is an open communication between the bott of the col 
composing each pair or group. 

2229. Preservinc Buripros, Suirs, &c., B. Johnston, Battle, Sussex.— 


Dated 27th June, 1873. 

Bich is prepared LY belling or taellang, nd’ applisd Up msomne af 
wax, which is prepared by or me! , and ap) means 0! 
a painter’s brush or any suitable means, a being eae de portable 
receptacle for holding the composition, having a charcoal fire beneath for 
keeping it liquid and in a usable condition. 
aoe. _— TeLecrapy, F. H. Varley, Stoke Newington.—Dated 27th 

une, 3. 

The chief features of novelty in this invention mainly consist as 
follows:—The means by which magne’ arms or arm, whether induced 
or permanent, are maintained in a uniform field of magnetic rays, so that 
whatever be the deflection of the arms or arm which bear a definite 
preperien to the current traversing through the coils, the polar influence 
of the induced magnetism shall be equal as the arms or arm move at right 
angles to the rays of the permanently induced magnetism. The means by 
which at one view the signals are seen superposed on the paper or 
tablet used for transcribing the signal or message, employing for this 
purpose alternate reflection and transmission of light so as to obtain 
double vision in a manner easy of management. The means of combining 
the audible and visual or permanently recorded si or messages to 
enable the concerted employment of the faculties of vision and hearing, 
and the use of a moving arm on which the paper strip under and 
over to obtain mark concurrent with the sound produced by the armature 
bearing against theadjusted stops. The employment ofa capillary sy 
of a porous substance or fabric to effect electro-chemical continuity whilst 
&. Se perp eee = maintained mechanically separate, by 
w means a constant battery is obtained with small internal resistance 
substantially as herein described. 


2233. Sream Enotes AnD Vatves, W. Rowan, Belfast.—Dated 27th June, 








1873. 
This invention consists mainly in the employment of uilibri 
double beat valve and sliding eon valve, workingin ean eeiion with 
cular 


shaft, and in 


each other and each wrought by the 
t by which the exhaust mebvets oovaateh, 


Se ae 
also in the employment of a certain number of cylinders in connection, 





2234. Preventine WHEELS LEAVING THE Axes, J. Partridge, Smethwick, 
—Dated 27th June, 1878. 
consists in the employment of a strap curved or shaped to fit a 
segment of an annular groove in the axle box, so that a much longer and 
more secure bearing is obtained. 


ante. 1 Borrie Wrapper, &. H. Hale, Brockley, Kent.—Dated 27th June, 


The improved wrapper consists of a paper sheet on which are applied 
— of strawboard or other stiff material of the same | and breadth 
as the bottle (or the stiff may be in one sheet scored or creased to 
suit the size of the bottle). folded round the bottle with the ends 
folded down, the wrapper forms a rectangular box, or parallelopiped of 
sufficient solidity to enable bottles to be packed without cases. 


2241. Fastenrnc anp UNFASTENING THE Doors or CaRRiaces, G. Z. 
La , Stratford, Bssex.—Dated 28th June, 1873. 
The invention for its First object improved arrangements of 


apparatus for enabling the of a railway train, on nearing a station, 
to secure simultaneously the carriage doors, so that they cannot be 
t when he considers it safe to 





opened Z the passengers until the 
permit them to do so. For this purpose, according to these improve- 
ments, apparatus is fitted to a railway carriage consisting of a sliding bar 
on one side of the and a similar bar on the other side of the car- 
riage above the tops of all the doors, close under the eaves. The bars are 


carried in bearings, made deeper at the parts where they are sup- 
ported in the bearings, so that when moved along ——y- f the wider 
or deeper parts of the bar are moved over the top corners of the doors, 


which are thus secured and cannot be opened until the locking parts are 
slid back into their Or a rod or bar is arranged along the side 
of the carriage above the tops of the doors, being supported on suitable 
bearings, and carries at those parts which are above the doors rotating 
stops fixed to the bar. At the end of the carriages the rods are coupled 
by the end of one rod being made forked, and the end of the other rod 
suitably furmed to slide freely into the fork in a longitudinal direction, 
so us to alluw of the movement of the es when pulling up or in 
motion, but so fitted laterally as to insure the rotary mvtion communi- 
cated to the first rod being transmitted to the rods of the other carriages. 
Apparatus such or similar to that previously described may also be em- 
ployed in accordance with these improvements for other similar pur- 

wherever it is required to simultaneously secure and set free any 
numbers of doors in prisons, asylums, or other places, or for signal or for 
other similar purposes where a series of simultancous mechanical actions 
are required to take place. 


2244. Yarn Fannics, 7. Singleton, Over-Darwen, Lancashire.—Dated 28th 
June, 1873. 

The First part of this invention is an improved guide for the winding 
machine. It is formed with a horizontal slot at the bottom of the 
upright slot. The thread is brought over a rest, and works in the hori- 
zontal slot, thus avoiding forming acute — over the thin of the 
guide. The next part of this invention an expanding comb for the 
sizing and warping machines. It is an ordinary expanding comb turned 
upon its side and the dents bent upwards, so that the slot is upon the 
side, and not upon the top, and is thus less liable to receive fluke. A slot 
may be made on both sides and two rows of bent dents used instead of 
one. The next part of this invention is an improved manner of drying 
the warp in the sizing machine. The warp passes on to an ordinary 
steam cylinder, which renders it about half dry ; it next passes into and 
several times up and down a chamber heated at the bottom by steam ; it 
next passes into and several times up and down another chamber, where 
it receives a current of warm air blown over steam pipes by a fan ; it next 
passes to the dividing-rods and weaver’s beam. The chambers are 
furnished with outlets for the moist air, and a stuge and doors for the 
operative to inspect the work. The next part of this invention is a 
manner of keeping the size in the sizing machine at nearly a constant 
level, and distributing the new size more evenly. There is a hollow ball 
or other float resting on the size in the machine ; the said float is attached 
to a lever, opening and shutting a steam tap, as the level of the size rises 
and falls; the said steam tap when opened admits steam into a small 
cylinder, in which is a plug or piston connected on the outside by a rod 
with a valve or tap controlling the feed of size; as the piston is raised it 
opens the valve or tap and allows the size to flow. When the size gets too 
high the float shuts off the steam, the piston descends, and the size tap 
or valve is closed. The size flows into a horizontal cylinder perforated 
with holes,sr with a slot almost throughout its length ; this cylinder is 

laced across the size-box and made to revolve, and at every revolution 
empties the size into the box pretty evenly across it. Or, in another 
apparatus for the purpose of keeping the size at nearly a constant level, 
there is a large deena cylinder or cistern filled with size, and having a 
tap at the top and one at the bottom, the outlet of the bottom tap being 
placed at exactly the level of the size in the box; when the level 
of the size fa the orifice becomes uncovered and e air 
rushes in and the size rushes out; when the orifice becomes 
covered this action is ——— The top tap is kept closed 
except when required to refill the cistern with size, when it is opened 
and the bottom one closed ; a glass tube is connected to the cistern, so 
that the level of the size may be seen. A smaller size of this apparatus 
is used for keeping the fluid used for damping the warp in the loom ata 
uniform level in a trough, and named hereafter. The remaining parts of 
this invention consist of various improvements in looms, the first of 
which is an apparatus for making the reed both fast and loose. An 
ordinary stop-rod is furnished with a lever which lifts a finger each time 
the shuttle enters a box ; this finger is carried by another lever, and if 
not lifted at the proper time will catch ina frog and be pushed backwards, 
causing a link connected to the last-named lever to actuate another lever 
having a notched end resting upon a stud; the last-named lever, is 
thrown off the stud, and a lever to which the stud is attached is set 
free ; this lever forms part of a hollow stop-rod carrying the reed case, so 
that when the stud is set free the reed is loose, and when the stud is 
secured by the lever the reed is fast. The next part relates to a loose 
reed loom. The ordinary bow spring 0: handle and springs upon the 
duck bills are dispensed with, and in their place is substituted a bow 
spring placed under where the slay travels; a link connects one of the 
duck bills with the said spring, the link passing through a hole in the 
spring, and a cylindrical collar secures it underneath. As the centre of 

e cylindrical collar is not coincident with the centre of the slay’s oscil- 
lation, the pressure of the spring upon the reed through the stop-rod 
varies as the slay travels, being weakest at the point where the reed is 
usually thrown out when the shuttle is trapped. By using a cast iron 
tubular stop-rod ‘with wings cast upon it, one duck bill may be used in- 
stead of two or more. The next part of this invention is an improved 
brake. The ordinary weight is dispensed with, and the power obtained 
from the spring handle. The end pressing on the wheel swivels on a 
stock, sliding in a bracket and terminating in a bowl opposite a small 
lever on the spring handle. When the spring handle is thrown off, the 
small lever presses on the bow! and forces the eon the wheel. The 
end of the lever is formed with an incline or small bowl to work against 
the one on the stock, and the operative can raise that end of the lever 
and throw the brake out of action while the loom is yet stopped. The 
foregoing arrangement is for a loose reed loom; but for a loom where 
the reed is fast, or both fast and loose, the inventor causes the frog to 
actuate the brake by one of the following arrangements: The frog 
aetuates a lever placed on a fixed stud, and the lever actuates the brake- 
stock, pressing the brake against the wheel as the frog moves forward. 
Or the frog is cast with a rack on one side ; a quadrant or wheel works in 
the said rack, and another rack works in the quadrant or wheel; the 
last-named rack terminates in a shank carrying a spring pressing on a 
projection on the brake stock ; as the frog moves forward the last named 
ox moves back: urd and presses the brake upon the wheel. The spring 
not only renders the force of the concussion less violent, but also allows 
the frog to slide after the block is in contact with the wheel. The frog 
has a finger, w ocks off the spring handle. The next part of this 
invention is a manner of weighting the cloth-beam up te the emery-beam. 
Near each side of the loom a rope is passed several times round the shafts 
of the cloth and emery beams, and afterwards passed below them and a 
weight hung upon it. As the roll on the cloth-beam becomes larger the 
rollers are separated and the weight is drawn up through a larger space 
than the cloth-beam falls. The power of the weight is therefore multi- 
plied, and being near the front of the loom more convenient for the 
operative. Loose bosses may be placed on the shafts, and the rope passed 
round them to protect it from the friction, and instead of a rope a strap 
or chain may be used. The next of this invention is a yarn-beam 
weenting motion, in which weights are dispensed with and the same 
result obtained by frictional clips. On one end of the yarn-beam is fixed 
a ruffle, one of which is formed as a ratchet-wheel : placed loosely 
upon this ruffle is another one, carrying a catch to work in the said 
ratchet-wheel ; two or more frictional clips, tight 1 an d by 
bolts or set. screws, are placed on the top ruflic. One end of the clips 
comes in contact with a stop, and the same or opposite end is actuated 
by a spring, serving to give an oscillation to the yarn-beam. The weaver 

atany time the catch of the ratchet-wheel, and let off some 
of the warp, and wind it on 
having to overcome their friction. 
justment than one, and th 
with the top ruffie withow’ 
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vention is for dam; the in the loom. A trough of water is placed 
across on chaps the warp, and « steasa-pipe is placed in the said 
water to promote its evaporation, The warp 





and a cover sufficiently raised so as not to touch the is on the 
trough, serving to confine or throw down the steam upon ie Ww If 
the atm is sufficiently warm the steam may be turned off; if not 
more or less steam will cause more or less evay jon. re d i 
steam from the pipes may be used to feed the trough with water. (Or « 
trough of water or other fluid is placed as before named, and a shaft carry- 
ing a wire or rib turns above it, and at every revolution dips the wire or 
rib in the fluid and then touches with it the warp. Or, the shaft is 
ap below or on one side of the trough, two eccentrics are placed on 

e shaft, and serve to lift two shafts or levers extending to above the 
trough ; a wire or rib connects the two ends of the or levers, an! 
at every revolution of the eccentrics the wire is dipped in the fluid ani 
lifted up to touch the warp. The shaft may be driven from any con 
venient part of the loom’s motion, there being a change-wheel or cui 
pulley for different speeds, so as to give more or less moisture to the war) 
The next part of this invention is for brushing as well as damping th: 
—— A revolving brush runs ina trough of water or other fluid, o 
touches a roller or rib running therein ; it is also made to touch the war} 
and so communicate moisture thereto, as well as brush the warp. ‘Tl; 
driving is from any convenient part of the loom’s motion, there being « 
cone pulley or change-wheel for giving different speeds and more or les 
moisture. In any of the beforenamed apparatus for damping or brushi1) 
the warp, the fluid may be kept at a constant level by means of a close:! 
cistern, same as named for feeding the sizing-machine with size. Tlie 
next part of this invention is an improved weft grate, consisting of « 
frame fixed to the back-board ; thin movable blades of steel are use: 
instead of wires, and are fastened at the top with, and swivel upon, « 
screw or rivet, but are loose at the bottom. If they be struck and mover! 
backward, the operative replaces them ; if they be moved sideways, they 
will spring back to their original position without becoming bent, ax } 
the case with wires. The next part of this invention is an article for 
eas the gold thread, used sometimes, from entangling round tl: 

ead of its reel. It consists of a small hollow cone fitting at the st»!! 
end on the shuttle-peg, and at the large end upon the head of the ree'!, 
thus preventing the gold thread from getting over that end of the ree! 
The next part of this invention is a small washer of wood placed on tl 
picking band next to the picker to prevent the hole in which the pin or 
pee is placed being so near that part of the band which wears with t! 

riction in the picker. The next part of thisinvention dispenses wit), t) . 
rigid wood or metal check strap guides, and substitutes them wi'! 
flexible guides of leather or other material, which will not wear out ti 
check strap like the first-named ones. 

2245. Gas, D. A. Graham, Stalybridge.—Dated 28th June, 1873. 

The First part of this invention consists in distilling coal in the ordinary 
manner, passing the gas through horizontal condensers and conveying 
the tar into stills or boilers where the naphtha or other illuminants in 
the tar are converted into vapour or permanent gas. These stills or buile» 
may also be used to distil any other suitable liquid or substance for 1) 
same purpose. In a separate boiler steam is generated and decomy:~ 
by passing it through a red-hot tube filled with iron borings, or any of 
the well-known means may be employed for obtaining hydrogen. “Tl; 
hydrogen is then mixed in appropriate chambers, with the gases form! 
in the stills in suitable proportion, together with such a quautity of t):. 
ordinary coal gas as is found most advantageous. The mixture is then 
exploded by passing an electric spark or sparks through it, thereby co» 
verting the contents of the chambers into a permanent gas of considerabi 
greater volume than the original constituents. Morecver by this proces- 
the bisulphide of carbon is converted into sulphuretted hydrogen, whic! 
can be easily removed by the ordinary oxide of iron purification. Th: 
Second part of the invention relates to a peculiar arrangement of valve 
or other mechanism, whereby the gas in the explosion chambers is en- 
tirely and safely isolated from the gas being made and the gas being 
forced on for purification or storage. The advantages attending th 
process are a greater amount of purity, a larger return of gas per ton of 
coal, and of higher illuminating power, besides the tar being converted 
into pitch suitable for sale. 

2247. Water or Stencn Traps, J. and J. E. Carter, Halifax.—Dati:! 
28th June, 1873. 

This invention consists in improvements in the construction of water 
or stench traps, whereby not only a saving of space, but ulso a considerab): 
economy of material is effected, whilst the trap itself is made stronger 
than heretofore, and is less liable to be injured or affected by accidenta! 
strain or pressure on the main pipes connected with it. 


2248. Comprnep Cueque, Fac-simiLe, AND Receret Book, A. W. Hoshkine, 
Manchester.—Datea 28th June, 1873. 

The invention consists in the adaptation of the principle of the wel! 
known “‘ manifold writer ” for the purpose of filling up four forms simu! 
taneously, two of which resemble each other, and the third and fourt! 
being entirely different in their printed contents, and designed to serv: 
a distinct purpose, which is at present only accomplished by separa‘: 
operations. The first or top form, on what is commonly known »- 
“manifold” or transparent paper, is printed in the same manner as 
ordinary banker’s cheque, and is a fac-simile of the second form, whic! 
is the cheque to be paid away, and printed on heavier and non-trans 
parent paper ; the third sheet, also of transparent paper, is a memorandum 
of remittance, and the bottom sheet is of the same description of paper 
the second sheet above referred to, but the printed matter thereon is th: 
—— matter usually employed in a well-arranged and comprehensi 

lank form of receipt, having spaces allowed for date, name, amount 
and signature, and arranged so as to correspond exactly with the space- 
for date, name, amount, and signature in the first and second forms abov. 
referred to. 


2249. Sream Pumps, W. E. Garforth, Dukinjicld, and W. Walker, Newt 
Moor, Cheshire. —Dated 28th June, 1873. 

According to this invention the steam cylinder of a pump is fitted wit! 
a long piston, in which are formed passages, which, when the piston i< 
near the ends of its stroke, communicate with passages in the cylind:: 
leading to the ends of the valve-chamber. Steam inlet passages comm: 
nicate at intervals with recesses in the piston, which recesses open int« 
passages which convey steam to the cylinder, the said recesses hein. 
shortened or lengthened to alter the rate of expansion. In another for: 
of pump an inlet an eduction passage proceeds from each en: of t! 
valve-chamber, and the piston, when near either end of its stroke, est« 
blishes a communication for the flow of steam into one end of the sa‘: 
valve-chamber and out of the other end of the said chamber. 


2251. Mixine Macuine, C. Simon, London.— Dated 28th June, 1873. 

This machine is constructed of a circular iron pan revolving on a centr :! 
pivot and driven by gearing from one of two horizontal shafts, whi 
together extend over and across the pan. These shafts ave driven in 
opposite directions, and are provided with a number of peculiar sha; 
blades or beaters. 


2252. Damrina Warr, 7. Richmond, W. Richmond, end J. Dodseor 
Burnley, Lancashive.—Dated 28th June, 1873. 

These improvements consist in the employment of a trough to contain 
water or other fluid, and one or more rollers covered with flannel or ot) 
absorbent material placed in such position and adjustable between th« 
back-rest and the healds, so that the warp will only bear slightly an’ 
intermittently upon the flannel or other material, and thereby not gi\: 
motion to the rollers, but only receive a small supply of moisture |) 
capillary attraction, and when occasion requires the attendant can ti) 
the roller or rollers forward, so as to present a new part of the surface «' 
the flannel to the warp, and thus keep up a sufficient and regular supy!s 
of moisture to the warp in passing. Or the inventors may employ 
trough with a strip of flannel attached by one edge therein and the ot) 
edge hanging loosely out of the trough; this trough by preference t» 
placed over the warp between the warp-beam and the back-rest, sv th. 
the loose edge of the flannel may lay upon the warp. 


2254. Prevenrine Ixcrustarion 1s Bowers, B. Field, London. 
28th June, 1873. ~ 
The First part of this invention consists in preventing or counteractin : 
incrustation by the use or employment, within the boiler or heati» 
vessel, of a piece or pieces of metal electro-negative to the metal of ti 
boiler or heating vessel, such electro-negative metal being submerge:! « 
immersed in the water or liquid within the boiler or heating vessel, 
connected to the metal forming the shell or body of the boiler or heat: 
vessel by a suitable conducting wire or connection or connections. ins: 
manner as to establi and maintain a voltaic current or currents fron 
the shell or body of the boiler towards the submerged ur immersed pi 
or pieces of electro-negative metal, a clean surface being maintained uy 
the said piece or pieces of electro-negative metal by the use in conju 
tion therewith of a loose or movable piece or pieces, or terminal 
terminals, or cleaning device. Another part of the invention consists in 
connecting or combining with the submerged negative-clectrode «: 
seribed in the specification of letters patent, No. 870, of 1871, a loose » 
movable ove or pieces, or terminal or terminals, or cleaning device wf 
any suitable construction, actuated by the motion of the water or |) 
other means, in such manner as to cause a part or parts of the movi’) « 
piece or pieces, or terminal or terminals, or cleaning device to w+) k 
upon or rub against a part or parts of the said negative-electrode lel: 
the water line, so as to keep such part clean and free from deposit. 15 
using powerful currents, scale already formed may be removed. iw 
invention furthermore to the use or employment in apparatus '..: 
preventing, coun‘ , or removing incrustation as described, of 
galvanometer for indicating the strength of the current or currents uf 
electricity passing through circuit. 
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2256. Boar Pivas, J. P. Estlin, Highbridge, Burnham, Somersetshire — 
Dated 28th June, 18738. 

The invention consists of a ball-valve so placed in the bottoms of bea « 

the aan but instanuy 


or other vessels as to remain when out of 
and automatically to close on being placed in the ws 
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ane. ume, H. A. Bonneville, London.—A communication.—Dated 30th 
une, y 

The invention consists in applying to the cptuning mule, _ , or self- 
acting mules, the ordinary mode of winding up used for the fixed 
spinning machines, 

2260. Lantern, A. H. Cramp, London.—Dated 30th June, 1873. 

This said invention relates to a lantern which has a convenient and 
elegant form, and is so constructed that its light will always burn steadily 
and will not be extinguished by the movement or agitation of the 
lantern, or by wind, rain, or other atmospheric disturbances. Moreover, 
the said lantern will form a safe and convenient lamp for indoor use, as it 
gives a clear and brilliant light, and if upset, its contents will not spill, 
ignite, or explode. 

2262. ManuracrurE oF CHaRcoAL, Brack LEAD, AND OTHER BLAcks, 
H. &koines, London.—Dated 30th June, 1873. 

This invention has for its object the utilisation of the waste products 
arising from the distillation o , and consists in the manufacture of 
black lead. lamp black, paint, black japan, oxidising black from coke and 
other residues from the manufacture of gas for illumination or heating 
purposes carbonised from cannel coal, shale, bitumen, or any oleaginous 
substances. The said coke or other residues to be ground in a mill or 
otherwise, and to be thoroughly mixed together with wax, oils, vinegar, 
ammonia, ammoniacal liquor, or other spirits as required. 

2263. Macuinery ror Drituinc or Perroratine Rocks, W. R. Lake, 
London,—A communication.— Dated 30th June, 1873. 

The said improvements relate, First, toa stand for supporting the said 
machine, and which is capable of adjustment to permit the drill to pene- 
trate the reck in any direction. Secondly, to the means for attaching the 
cylinder to the said column so that. it may be firmly sustained thereon, 
but with a capability of endwise feed movement as the work progresses. 
Thirdly, to mechanism for turning the drill upon its axis during the 
operation of the machine. 

2265. Heatinc Steam Borters, &c., N. Lloyd, Manchester.—Dated 30th 
June, 1873. 

The part of the invention for obtaining beat consists in dispensing with 
the ordinary fire-bars and in burning coal in a small or pulverised state 
in one or more tubes of fire-clay or other material, the coal being fed 
from a hopper into the tube or tubes, which are caused to rotate by 
suitable machinery. Between the tubes and the boiler or other appa- 
ratus to be heated there is a chamber in which the products of combus- 
tion can be mixed with air, if required, in vegeianed quantities so as to 
insure perfect combustion. The ashes formed travel down the tubes by 
their rotation and fall into the mixing chamber from which they are 
withdrawn, «nd the flame passes from the mixing chamber direct into 
the flues of the boiler or other apparatus to be heated. Another part of 
this fnvention consists in causing the flame issuing from the revolving 
tubes to pass through or over pieces of iron which may be conveniently 
placed in the chamber at the end of the tubes, which chamber is provided 
with one or more openings through which the pieces of iron are put, and 
may be removed after having been oxidised. Steam is blown in the 
tubes at the hopper ends and passes along with the incandescent gases 


through or over the iron, air being supplied, if required, as before in the 
mixing chamber. by this method of beating water, tubes in steam 
loilers can be increased, and they can be brought tu the end of the flues 


instead of being only in a portion of the fluc as at present. Though coal 

is only named in the foregoing description as the material used for 

obtaining heat, other substances or materials, such as oils, may be used in 

the tubes, revolving or otherwise. 

2266. Prinrinc TevecrarH Apparatus, @. Zanni, London.—Dated 30th 
June, 1873. 

This invention has for its object improvements in magneto-electric 
Morse ink printing telegraphic apparatus arranged in accordance with 
Zauni's system, having inking apparatus applied thereto. 

2267. Fryers ror RovinG AND OTHER Frames, EB. Tiweedale, Rochdale, 
Lancashive.—Dated 30th June, 1873. 

The features of novelty in this invention consist in so constructing the 
slit of the hollow or tubular leg of the flyer used in roving, slubbing, 
iutermediate, and other frames, that one edge sball overlap the other 
in er direction in which the flyer rotates as and for the purpose de- 
s-ribed, 

2268. Locxine Pornts, R. Luke, London.— Dated 30th June, 1873. 

Mounting two longitudinally sliding bars of suitable section, one on 
the inner face of or partly under and partly against the inner side of each 
rail. Each sliding bar has its end bevelled so as to mitre with the end 

of the point of the switch to which it corresponds. Each switch point 
instead of being thin and wedge-shaped to its full depth, is made broad 
below and bevelled to a mitre corresponding with the end of the sliding 
bar, the bevels being reversed. The movements of the sliding bars are 
reversed simultaneously by means of two reversed bell-cranks, and the 
horizontal vibration of the switch points, being produced by another bell- 
crank connected to the others through rods, is syncbronal, and then 
whilst the one rod or the other is opened the actual points of the 
switches are locked, and whilst a train is approaching them or passing 

ver them they cannot be moved. 

2271. ProreLters and ConDENSERS, A. V. Newton, London.—A com- 
munication.—Dated 30th June, 1873. 

This invention relates in part to the propulsion of boats or vessels by 
means of a centrifugal pump. The leading object of this part of the in- 
vention is to provide for reversing the movement of the vessel without 
reversing the pu Another part of the invention consists in the 
arrangement of the engine condenser in the water-way of the propeller, 
whereby the entire body of water displaced in propulsion is brought into 
immediate contact with the surface of the condenser and a very perfect 
operation obtained for the latter. 

2272. Scourtnc anv Dryinco Woot, J. Petrie, jun., Rochdale, Lancashire.— 
Dated 30th June, 1873. 

The invention relates, First, to apparatus for lifting the material from 
the scouring or washing trough ; Secondly, to a method of admitting 
air » tw fans of machines for drying the material after it has been 
washed, 

2273. Rearinc AnD Mowine Macuines, W. J. Henman, Bedford.—Dated 
30th June, 1873. 

The object of this invention is to adapt reaping and mowing machines 
to the cutting of crops of peas, beans, tares, and seed crops generally, 
which are usually so tangled as to present obstacles to the use of ma- 
chinery for cutting the same. 

2274. ManuracturinG Mippiincs Four, @. H. Dana, London.—A com- 
munication —Dated 30th June, 1873. 

The invention consists in the use of a series of two or more machines 
having an upward draught of air through the shaker. 

2275. Toots ror Curtina, J. Whipp and W. W. Mellor, Rochdale.—Dated 
lst July, 1873, 

The invention relates to revolving wheels or cutters, and consists, First, 
In grinding the wheel or cutter to a fine cutting edge by means of a 
revolving hone ; Secondly, in making one side of the foot piece in which 
the wheel or cutter is mounted movable, to facilitate its removal ; 
Thirdly, in forming a pivot on the stem of the cutter to serve as a tool for 
holding the same whilst being sharpened, and in providing a cap or cover 
for the same, which serves as a receptacle for spare wheels or cutters ; 
Fourthly, in cutting glass tubes with a revolving wheel mounted in one 
of a pair of jaws, either by making the tube revolve between the jaws or 
revolving the instrument round the tubes ; Fifthly, in substituting a 
revolving steel wheel for the diamond in machines used for cutting discs 
or circular sheets of glass or glass shades. 

2276. Air as A Motive Power, F. Cole, South Hackney, and R. G. Acton, 
Greenwich.—Dated 1st July, 1873. 

Arranging compressing apparatus or pumps in connection with a closed 
vessel or reservoir to hold air of the required pressure to work the engine 
or other motive machine connected therewith ; causing the said compres- 
sing apparatus, by means of an arrangement of valves, levers, and other 
parts, to introduce a greater quantity of air into the closed vessel than is 
taken out by the engine; connecting the compressing apparatus to the 
engine, actuated by the compressed air from the closed vessel, so that it 
muy actuate the same and force air into the closed vessel to maintain its 
action ; placing the compressing apparatus in water so as to absorb the 
he wt generated in compressing the air; employing valves with ports cut 
i. «slanting direction and with holes bored in the solid = of the valve 
8 «at for the spindle of the valve to work in and be guided by. 


2277. Frower Por Covers, Wixpow Buinps, Mats, Ketrte Houpers, 
&c., J. Spear, London.—Dated 1st July, 1873. 

The inventor takes strips, fillets, or laths of wood, metal, or other 
sultable material, and forms or drills a series of small holes through the 
same to receive cord or string, which is by pref elastic. Bet 
every strip, fillet, or lath and that next sthtiing it he noo beads, balls, 
or other separating pieces formed with holes corresponding with those in 
the strips, fillets, or laths. He then ayo cords or strings through the 
holes in the strips, fillets, or laths and in the beads, balls, or other separa 
ting pieces, and he thus obtains at a small cost an article of ornamental 
appearance which can be rolled up or curved into any desired form. 
2278. Desrroyinc VeceTaBLe Lire, 8. Dunn, London.—Dated lst July, 

1873. 

The liquid contains arsenic in sufficient quantity to kill weeds or 
destroy vegetable life and check its development. 

2279. Compressina Air, J. Sturqeon, Bolton-le-Moors, Loncashire.—Dated 
lst July, 1873. 

First, inlet valves of air pump actuated by friction from piston rod of 
engine or pump so as to open aud shut at the commencement of each 
stroke independently of vacuum ; Secondly, inlet valve placed in cylinder 
cover with boss fitting round piston rod and carrying stuffing-box so as to 














late degree of friction uired ; Thirdly, cylinder cover made 
hollow and delivery valve pe ate in outer round inlet valve ; 

Fourthly, delivery valve placed concentrically with cylinder and carrying 

inlet valve ing through its centre and seated on front of same ; Fifthly. 

making tel or fame of compressor hollow, so as to serve the purpose of 

a receiver ; Sixthly, f the boiler of driving engine with the water 

used for cooling air cylinder ; Seventhly, self-regulating apparatus for 

speed of driving engine according to quantity of compressed 
air required by balanced piston or receiver, odheg on valve of driving 
engine, so as to lengthen or shorten its stroke, 

2280. Rearinc on Mowrne Macuiyes, AND Binpinc Sueaves, /. H. 
Withers, Longparish, Southampton, and J. Batchelor, A » 
ampton.—Dated 1st July, 1873. 

This invention relates, First, to certain peculiar apparatus to be 
attached to the ordinary platform of a reaping or apete Seee for the 
ae of of delivering the corn or other produce laterally, either in the 

‘orm of “grips” or “swathe,” and consists in attaching to the back of 
the ordinary platform a second platform inclined downward towards the 
side of the machine furthest from the standing corn. Over this platform 
travels an endless band or its equivalent, which ives the corn as it 
falls from the first platform and delivers it to the ground, the said endless 
band being driven in any convenient manner from the machine itself, the 
corn will be delivered on to the second platform either intermittently ba 
form ‘“‘grips”) or continuously (to form a “‘swathe”) according as the 
rakes or reel of the reaping machine and the endless bands on the second 
platform are set to operate, as is well understood. The second platform is 
made hollow and provided with a see top to catch and collect any 
loose grain or corn which may ome separated from the ears. The 
arms of the reel or of the rakes are jointed at their ends in order to allow 
them to enter and travel between the raised sides of a tapered platform, 
and thus bring the corn into a smaller com before it is delivered on to 

the second platform. The Second part of this invention relates to an im- 

roved mode of tieing or binding into sheaves corn or other produce as 
ast as it is cut by the reaping or mowing hi and ts essen- 
tially in effecting the said tieing or binding by causing the corn or other 
cut produce to be forced or pi into an endless bond in contradistine- 
tion to passing a ligature round the sheave and afterwards tieing the 
same. 

2282. Loavine Hav, W. Whitehouse, Wootton, Bedford.—Dated 1st July, 
1873. 


This provisional specification describes an endless band elevotor in 
rear of a rake composed of parallel teeth which rest upon the ground 
with their points slightly raised. The rakes collect the crop from off the 
ground, and as the crop passes to the rear of the rake it is taken by the 
teeth of the endless band elevator, and is by it elevated and deposited into 
a shoot by which it is delivered into the cart or wagon. 

2283. Raitway Sicnats, B. Entwistle, Blackburn.—Dated 2nd July, 1873. 

The features of novelty contained in this invention are as follows :— 
First, the expansion and contraction of the signal wires are overcome, and 
a permanency of action obtained ; Secondly, signals are put upin front 
and behind by the flange of the wheel or wheels of the train, the same 
being lowered by the same means ; Thirdly, the wires are quite free from 
strain at all times, the action always being free from sudden strains, can 
never break or get out of order. 

2285. Fastenine Tires on Wuerrs, W. 7. Wheatley, Glasgow.—Dated 
2nd July, 1873. 

In carrying out the invention the tire is fixed by dovetailed ribs on it, 

being grasped by flanges on an annular fastener, which is applied in a 











moulded or otherwise constructed in one or more parts, the centra’ 
—_— of the top being depressed so as to constitute a oma we and 
of a funnel shape, which descends to near the bottom of vessel, 
where it is made of a bulbous form and is perforated laterally as well as at 
the lower end, to allow the ink which is contained within the surround- 
ing part of the vessel to rise always to the same level in the dipping cup. 
A small air vent hole, covered by a cap or stopper, is provided on the top 
of the vessel, on o wi the vessel may be filled with ink by 
uring it through the dipping cup or filler, A number of knobs or pro- 
ections may be made round the top of the ,vessel, to retain a pen- 
older when laid across it in any direction. 
2297. Smetrine, M. Rae, Uphill, Linlithgow, N.B.—Dated 2nd July, 1873. 

The difficulties hitherto preventing the smelting of finely divided iron 
ores, iron sands, and mine dust, are as follows: If these ores are used 
alone they stop up the draught of the furnaces altogether, or are blown 
out at the throat if the blast is i d to the obstruction. 
To obviate this difficulty various plans have been tried, by mixing the 
ores with clay, mud, and other plastic materials, but hitherto without 
success, on account of the agents employed being of a non-combustible 
character, the furnaces requiring a larger percentage of fuel, and pro- 
ducing a greater amount of slag than usual. Now this invention consists 
in eS tion of a mastic from the residues of the distillation of 
mine: as is well understood, which mastic is used as a cement for 
binding the iron ore or mine dust together, and by pressure he converts 
the same into solid blocks, which blocks can then be smelted in a blast 
furnace. In districts where the aforesaid ores are located near to blast 
furnaces it may be found economical to mix the ore or mine dust with a due 
proportion of coal dust, coke breeze, or powdered charcoal, to act as fuel, 
also a due percentage of powdered lime to act as a flux ; this composition 
to 4 — with the aforesaid maatic, and pressed into blocks as above 
set forth. 

2298. Tirrinc Carts, J. A. Wade and J. Cherry, Hornsea, Yorkshire.— 
Dated 2nd July, 1873. 

This invention relates to the tipping apparatus applied to carts, and 
consists in arranging the parts so that the two ends of a transverse rod 
ee slide upon the sole pieces and tighten the connection between the 

'y of the cart and the shafts, so as to prevent wear by the friction or 
striking of the parts brought together. The tipping apparatus turns on 
centres fixed in brackets secured to the under sides of the shafts, or the 
transverse rods may be used as the spindle of the apparatus, and two short 
rods may be adapted to slide on the sole pieces for tightening as required. 
2299. CaRTRIDGES FOR BREECH-LOADING FiRE-ARMS, H. Smith, London.— 

Dated 2nd July, 1873. 

The improvement consists in lining both the sides and base of the 
charge chamber of the cartridge with a fibrous material, such as felt or 
other good non-conductor of heat, to confine the heat to the charge at the 
moment of explosion, and thus increase the effect of the powder con- 
sumed. This lining may be in addition to or in lieu of the extra thick- 
ness of the paper which usually surrounds the charge. 

2300. Seraratine or SortiNG Seeps, R. Boby, Bury St. Edmunds, Suf- 

‘folk.—Dated 2nd July, 1873. 

The seed or to be operated upon is placed in a hopper at the 
bottom of which is a slot or opening, the size or width of which is cap- 
able of adjustment, so that aregulated quantity of seed or grain may pass 
through and falls upon an inclined screen, which is perforated, or is con- 
structed of wire or wire gauze of a gauge depending upon the size of the 
grain that is to be screened. 

2301. Spinninc anp Dovsuinea, F. Wilkinson and J. Elce, Manchester, 
L hire. —Dated 2nd July, 1873. 








heated state, with the flanges sufficiently open to pass over the 

dovetailed ribs on the rim and tire, and in forcing the fastener by 

hammering or otherwise into its place its flanges are made to collapse 

upon and grasp the ribs. 

2296. Proorine Fett Hats, J. Roberts, Hyde, Cheshire.—Dated 2nd July, 
1873. 


This invention consists principally in using an acid to prepare the 
bodies, and then employing the ordinary proofing mixture hot instead of 
cold. By these means the stoving of the bodies after proofing is dispensed 
with, and thus not only are time and labour economised, but the proofing 
is more durable and perfect, and the bodies are not liable to injury from 
overheating of the stove. 


2288. Fancy or Ficure Weavina, M. Pearson, Little Horton, Bradford.— 
Dated 2nd July, 1873. - 

The invention relates to the production of fancy or figure weaving by the 
use of a series of small shuttles or instruments for the yarn to form 
the figure or pattern so as to facilitate the production of the patterns in 
different colours and in different positions in the body of the weaving. 
In carrying out these improvements the bobbins or holders for the weft 
yarn to form the figure or pattern are carried by part rings, of which 
is open at the part for the opening of the sheds, and is formed with teeth 
acted upon by racks. The part rings of each series are of different 
diameters, so that the bobbin or holder of one may freely that of the 
other, and they are placed eccentrically of each other, so that at the point 
of wefting each may pass through the shed opened for it at or about the 
same level. The racks by which the rotations of these rings are effected 
in either direction are connected by chains or bands with slides capable of 
traversing in guides, and the connecting chains or bands to the smaller 
rings next the largest are divided and connected to pulleys in pairs of 
different diameters, such that whilst the slides all traverse the same 
distance the extent of motion to the rack is varied to the size of rings 
to be actuated, so that each ring with its bobbin or yarn holder may 
simply have the desired extent of motion given to it. The selection of 
slide to be acted upon to move the desired rack is obtained by each slide 
bee | provided with a movable catch, which is moved out by projections 
in different relative positions on a traversing piece which is caused to 
traverse different distances for the selection desired by leverage operated 
by a rocking bar or frame carrying a number of hinged or movable 
pieces adapted to be brought into position for the rocking bar or frame to 
be lifted different heights by corresponding cams or tappets on the crank 
or other shaft, and the selection of the hinged piece for the time to be 
brought over the particular cam or tappet is effected by arms or pulleys 
on the axes of them being —— by straps or bands from the jacquard 
or pattern surface. When the particular catch is brought into position it 
is acted upon for the traverse of the particular slide by a stud from 
another slide operated by crank or such like motion. The part rings 
carrying the bobbins or figuring weft yarns and the frames in which they 
traverse together with the racks operating the part rings are carried by a 
frame which is lifted and lowered out of or into position on the batten 
or going part by levers and connecting rods operated by cam or tappet 
motion, and this frame with its operating parts is capable of end-way 
motion on the batten to vary the position as desired of the successive 
figures by a screw motion operated by drivers or clawkers capable of 
actuating the screw in either direction by the drivers or clawkers being 
operated according to the selection d by jacquard or pattern surface. 
The arm or frame carrying the axes of these drivers or clawkers is held in 

sition for action by spring pressure —_— of yielding, to prevent 

e in the event of derangement of the parts. The weaving of the 
body of the fabric is of the ordinary character, or as circumstances may 
require, and the selection of sheds for the figuring portion is effected by 
the jacquard or pattern surface. 


2289. emma Cops, J. Combe, Trinity, Edinburgh.—Dated 2nd July, 
1873. 
This invention ists in i ts in the general arrangement 


and details of machinery described by the inventor under a previous patent. 
of date December 3rd, 1870, No. 8185. ’ 





This invention consists of an apparatus named the betsldegeaah, for 
producing and displaying illuminated optical designs or coloured devices 
(applicable to art factures) through the medi of lenses acting on 
reflecting mirrors placed at an angle £o as to reflect the picture forward on 
ground glass. 

2291. Tooruprusnes, 8. Bidwell, J. Bidwell, and A. Bidwell London.— 
Dated 2nd July, 1873. 

This invention consists in countersinking the holes formed in the backs 
of toothbrushes, so as to give expansion to the hair and prevent it 
breaking away when otherwise tightly bound as at present. 

2292. Printino CaRPets AND Simi.ar Fasrics, W. R. Lake, London.—A 
communication.—Dated 2nd July, 1873. 

The First part of this invention relates to the manner of making the 
blocks from which the designs are printed ; and the Second relates 
bw Ang press with which the designs are printed from the upon the 

fabric. 
2298. Carpets, W. Lake, London.—A communication.—Dated 2nd July, 
1873. 


This invention consists in using a foundation of coarse jute or other 
non-feltable fabric, and then applying to one or both faces a layer of felt- 
able material, so that the woollen material shall make a face upon which 
figures and designs may be printed. 

2294. Carpets with A Pits Strrace, W. R. Lake, London.—A communi-~ 


cation.—Dated 2nd July, 1873. 
ts in the use of a friable base which 
washing. 





The novelty of this invention consis: 
may be removed by friction and “‘ whipping” without 
2295. Prixtinc SURFACES CALLED SponcoaraPny, J. Friedlaender, Berlin. 

—Dated 2nd July, 1873. 

A metallic surface with a metallic deposit made either by electric cur- 
rent or by chemical reduction, and used asin the lithographic process. 
008. Sega, J. H. Johnson, London.—A icati Dated 2nd 

Y, b 
The improved inkstand consists of a vessel of any convenient shape 








This invention consists, First. in driving the spindles of throstles by 
a jet or jets of fluid acting upon vanes on each of the spindles ;: Secondly, 
in regulating the drag of the bobbins or spools by jets of fluid acting on 
vanes. 

2802. Piatino MetA.s with NicKEL, W. R. Lake, London.—A communica- 
tion.—Dated 2nd July, 1873. 

The inventor pe a nickel to the iron, steel, copper, brass, or other 
metal, either by electro-plating or any other of the ordinary methods of 
covering metals with a thin film of nickel, and then subjects the metal so 
fey to a temperature of from 480 deg. to 700 deg, Fah., or the metal is 

rst heated in water at or near the boiling point, and is then immersed in 
the plating fluid heated to the same temperature. 
2306. Manvuractvre or Bricks on BLocks From GRANULATED Sao, C. 
Wood, Middlesbrough-on-Tees.-—-Dated 3rd July, 1873. 

This provisional s| oation relates to the manufacture of concrete 
bricks from slag sand in a moist state. 

2307. Heatina Water, B. Giles, Blackheath, Kent.—Dated 3rd July, 1873. 

The apparatus is constructed of a cylindrical vessel, in which is placed 
a number of tubes communicating at their lower ends with the chamber 
containing gas jets at the bottom of the apparatus, and with a flue 
chamber at the top. In the said tubes are placed heat conductors of 
special form of construction. In a modification, instead of the tubes 
concentric cylinders are employ 
2308. Prorectine, FinisHinc, AND ORNAMENTING Buiupines, C. Hides 

Sussex.—Dated 3rd July, 1873. 

This invention relates to an improved process or method of finishing, 
decorating, and rendering impervious to damps the external and internal 
surfaces of walls and buildings, and of imitating finished brick and stone 
works, in varied colours and devices, which invention is to be designated 
frescoa, or Hide’s patent mural decoration. In carrying out the said 
invention the inventor proceeds as follows :—First, the surfaces intended 
to be wrought upon are to be floated with an ord: coating stucco of 
the best Portland or other cement and clean sharp screened drift or sand 
#in. thick. Sea sand, if used, must be freed from all saline impurities, 
either by washing, weathering, or other cleansing process, Secondly, the 
surface, when thus floated and prepared, the intended work is set out 
thereon, with the pattern to be executed ; when done, screens are run 
and rules fixed for the floating in of the frescoa, facing which should be 
about in. or Jin. in thickness over the whole surface area, but so much 
only should be executed as can be properly finished while the work is in 
a damp state ata time. Thirdly, this facing after being thus executed 
should be allowed sufficient time to become steady, when it should be 
carefully set out by the placing of zinc or other templates of the pattern 
of the work intended tobe executed in other colour or colours thereon, 
and cleaning off while soft the space therein, and refilling and facing up 
with fresh of such other colours and tints as are required to form 
the intended ~~ repeating the same until the whole work has 
come complete. ourthiy, immediately upon the completion of each 
section thus far, the work is carefully corrected and made good, and the 
whole while wet is pointed with a neat fine cut point joint (white or 
coloured) in true English or Flemish bond, with perpends truly kept 
throughout if for brickwork, or a coursed and jointed if for 
masonry work, or both where required. Fifthly, the components of the 
frescoa are simple, embracing only the best quality of Portland or other 
like strong cements, and clean sifted drift or sharp pit sand, in the pro- 
portions of one measure of cement to three measures of sand. To these, 
coloured pigments are added to the tones required. Pure ochres and 
other like earthy colours should be employed, the specific quantities of 
which can only be determined by the depth of colour n to be 

ttained or ired in ting the design. These should be well and 
carefully incorporated together, correctly registering the proportion or 
weight of colour added to a given quantity for after mixings, and the 
whole gauged with a solution composed of the best white copperas in the 
roportion of about 16 oz. to every fifty gallons of water, used sparingly 
gauging for the work. Sixthly, the frescoa or composition should be 
used before setting and not mixed a second time ; and should be laid on the 
work and ruled but not hand-floated up, but very carefully batted toa 
fine and even face with a plasterer’s wooden float and left for pointing as 
before described. 
2310. Locomotive AND OTHER MovaBLE Enaines, M. A. F. Mennons, 
Paris.—A communication.—Dated 3rd July, 1873. 

The invention which forms the subject of the present application con- 
sists in the transformation of moving force (vis viva) into propulsive or 
tractive power in locomotives, marine engines, or other movable motors, 
which power thus obtained produces its useful effect without any ex- 
ternal fulcrum. In this system the necessity for adhesion is entirely set 
aside, tractive force is internal, and altogether independent of the weight . 
of the engine. As applied to ships to replace external propellers, this 
system presents many ———— In its application to locomotives the 
improved system presents the following advantages :—First, the tractive 
ferce being independent, the weight of the engine may be diminished. 
Secondly, not having need of dri wheels, the wheels supporting the 
compeliee may have the same dimensions, and those of the 
which allow of uniformity of material, and hence economy. Thirdly, the 

the 1 ti h d with the same weight as those 
of the carriages, will press on the rails with the same force. Hence the 











een’, and the rails will wear at least three times as long. a 
the movement of the e being independent of dri wheels, it 
be possible to adopt for locomotives, steam engines working with a high 
degree gE ae my which will diminish the consumption of fuel and 
water. ly, the wheels and the locomotive being free will allow of 
turning curves of the shortest radius, which would contribute greatly to 
es see, a— byhy EY en: pn 
present van i pro- 
ion being internal and occu very little room, will be found not 
to be damaged by waves, by the pitching of the vessel, or by the 
projectiles of an enemy. (Soe So ee eS Se 
ment, by wreckage g into the sea could not become entangled in 
engine. Thirdly, the propeller being internal does Po ay in rivers 
or canals any displacement of the water injurious tothe 
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2817. Treatixc Sewace WATER AND Manure, J. Marsden and J. Collins, 
Bolton. —Dated 


4th July, 1873. 2 ‘ 

This tion consists in subjecting sewage water to the action o 
certain - es by which the solid and fertilising portion is precipitated to 
be converted into manure, and the water is cleared and lowed to = 
off. The agents the inventors em loy are linte, coal ashes, ~ —_ 
refuse of coal, and og carbon, combined with a salt o’ 1 


potash, iron, manganese, or the like. " 
2318. Exrractine CaLorine, J. Haithwaite, Belfast, Treland.—Dated 4th 


mie Mijoct of the invention is to facilitate the extraction of chlorine 


e. For this purpose the chloride of lime is placed in 
pnt rn ty or duahes ole filled with water and provided 
with one or more hollow shafts formed with hollow arms and capable of 
revolving, by which the chloride of lime contained in the — is agi- 
tated, and by a current of air passing through the shafts _ a he e 
chlorine is extracted from the chloride of lime and mixes wi e water, 
and the liquor when settled is drawn off for bleaching purposes. 

2319. RecepracLes we nome Supsrances, H. A. and J. M. Isaacs. 
London.—Dated 4th July, 1873. 

A readily removable lid or cover is formed to fit into the top of the 
vessel, also serve as a saucer, plate, or stand. 

2325: Sream Encives, W. Inglis, Eolton-le-Moors, and J. F. Spencer, 
inster.—Dated 4th July, 1873. : 

This invention consists in ap) ying to each end of each cylinder a small 
additional steam admission valve to admit a little steam in each case, by 
preference after the respective exhaust has terminated and just prior to 
the end of the stroke, in order to provide an earlier and denser cushion, 
and to prevent percussive action. By a Second improvement the steam 
admitted by the additional valves, instead of being of the same tempera- 
ture as that entering by the main valves, is superheated. 

2326. Sream Enotes, J. F. Spencer, Westminster.—Dated 4th July, 
1873. 

In ha two inverted cylinders placed above a crank shaft 
are provided with Corliss valves placed transversely and worked from 
eccentrics fixed on a countershaft placed parallel to and at one side of 
the crank shaft. A spur wheel fast on the crank shaft gears with an 
equal sized spur wheel, which, with a bevel wheel fast to it, is loose on 
the countershaft. The bevel wheel is in gear with an intermediate 
bevel wheel, which is movable round the countershaft on a spindle at 
right angles thereto, and which is in gear with a third bevel wheel fixed 
on the crank shaft. On the intermediate bevel wheel being moved round 
the countershaft the eccentrics are brought into the relative positions 
proper for the reversed motion of the engines. Ina modified arrange- 
ment the valves are placed longitudinally at the sides of the engines, and 
are worked from wrist plates at the ends, the wrist plates being connected 
to levers, the other ends of which are connected to the eccentrics on the 
countershaft. se 
2340. Printina Press, J. Friedlaender, Berlin.—A communication.— 

Dated 7th July, 1873. s ; c 

First, the oaning apparatus of the printing cylinder, i.¢., the mode 
of gearing and disengaging the working parts, effected by a clutch and a 
buffer. Secondly, the mode of attaching plates so as to admit of their 
rapid removal. en 
2411. Preservine Woop, J. C. Mewburn, London.—A communication.— 

Dated 12th July, 1873. : 

The wood is impregnated with an insoluble salt which hardens it. 
The process may be carried into effect by boiling the wood in an extract of 
gallo tannic acid or by injecting this acid into the wood, and by after- 
wards boiling the wood ina solution of sulphate of iron. For oak the 
gallo tannic acid may be dispensed witb. 

2647. Axcnors, J. Imray, London.—A communication.—Dated 7th August, 
1873. 


This invention relates to a construction of anchors consisting of a bow, 
with flukes at each end, jointed totwo arms of a bifurcated stem, so 
that when the anchor hangs the bow is lowest, and the flukes stand 
upwards in the plane of the stem, but when the anchor is lowered the 
bow, on reaching the bottom, cants over, so as to permit the flukes to 
take the ground. Projecting arms on each side of the bow serve by the 
arag of the lower arms on the bottom to direct the flukes into the ground 
obliquely, while the upper arms act as stops against the forks of the 
stem, so as to prevent the bow and its flukes from turning too far round. 
This invention relates also to a modified construction of anchors, in 
which the two flukes, instead of being connected by a bow so that they 
operate together, are each hung separately to the forks of the stem, and 
are provided with yokes for limiting the angle to which they can range, 
and for acting as trippers to make them seize. A chain is hung between 
the forks of the stem to prevent the cable from fouling and to facilitate 
the fishing of the anchor. 

2838. Sopa anp Porasn, C. D. Abel, London.—A communication.—Dated 
28th August, 1873. ; : 

This invention consists in producing soda and potash from their haloid 
salts by admixture therewith of carbonate of ammonia dissolved in strong 
alcohol or wood spirit. The salt is introduced together with a solution of 
mono-carbonate of ammonia in alcohol into a closed vessel lined with 
lead which is heated, whereupon the compound will be transformed into 
alkaline, carbonate, and chloride of ammonium, of which the former is 
precipitated while the latter is retained in solution. The solution is then 
drawn off and the alkaline carbonate is washed with spirit and dried. 
For manufacturing on a large scale the salt is placed in a vessel with 
perforated double bottom anda heated solution of carbonate of ammonia 
in alcohol is then forced through the salt until no more chloride of 
ammonia is found in the solution issuing from the vessel. 

4261. Improvements In CLasps For StocKine Supporters, G. Haseltine, 
London.—A comnunication.— Dated 29th December, 1873. 

This invention consists ina cheap, simple, and effective clasp which 
can be readily operated to grep or release the top of the stocking while 
it will not tear or injure the same, and will hold it firmly without any 
liability to 4A + Aat: __ + 

63. Rotiixe Iron, W. R. Lake, London.—A commnunication.—Dated 
29th December, 1873. é i 

This invention relates to an improved box-guide used in rolling 
merchantable bar iron. It also relates to rolling-mills which employ a 
series of sets of rolls combined by intermediatetwisted guides to turn the 
iron ly around its axis, and to the employment of a guide of 
pecul construction in combination with the rolls of a rolling-mill. 
4290. Nurritive Hycigenic Compounps, B. Hunt, London.—A communi- 

cation.—Dated 31st December, 1873. 

The object of the present invention is to produce various preparations 
intended to aerve as a complement to alimentation, by furnishing to the 
animal economy, under an appropriate form, perfectly definite as to 
quantity and quality, certain es or matters which are pot always found 
in suitable proportions in food. In addition to which these bodies act as 

werful means of regulating the performance of the functions of the 

uman body. First preparation: Water, 300grammes or parts by weight ; 
lacto phosphate of lime, 15; fluoride of potassi 0°75; 1 
citrate of iron, 6; citrate of ese, 1; citrate of potush,1. Second 
preparation: Lacto phosphate of lime, 15 grammes or parts by weight : 
fluoride of potassium, 0°75; water, 300; sugar, quantum sufficit. — 











single construction. It consists mainly in the use, in combination with 
the cylinder of a high-pressure engine, of a device, by means of which, 
after all the exhaust steam at each stroke of the piston saving one 
atmosphere has exhausted into the open air, the remainder is 
diverted into a , and in q' creating a vacuum in that 
end of the cylinder towards which the piston is mo . This device 
preferably is an inclined chamb d with the ex ~~ 
of the engine at a point between the exhaust ports therein. In the 
chamber on a single valve stem are ed what are et termed 
an atmospheric and a cond valve, both balanced. These valves are 
caused to open and close an at beric and a cond port, said ports 
respectively leading to the open air and toa suitable condenser, At each 
movement of the piston the exhaust steam passes off through the 
atmospheric port until an equilibrium between the air without and the 
steam pressure within the cylinder is established. At that instant the 
atmospheric valve closes and the condenser valve opens, crea a 
vacuum in the cylinder, thus in effect increasing the pressure on the other 
side of the piston fifteen pounds. In applying the invention to slide-valve 
engines, the valve and valve chest therein are peculiarly and 
arranged, and the chest is provided with two exhaust ports, each in turn 
gooetied with escape valves, and all operating so as to enable the re- 
maining one atmosphere of exhaust steam to be diverted as above set 
forth into a condenser. The invention also relates to an improved con- 
denser, consisting mainly of a cylindrical chamber provided with a convex 

rforated crown sheet at its top above this sbect, leaving a space 
iuem is a tight cover. A casing fits down over all, leaving a space 
above the cover and an annular space around the side wall of the chamber 
which is perforated. In the centre of the top of this casing is a pipe 
through which the exhaust steam comes. In the centre of this last- 
mentioned pipe is an upturned jet termed an auxiliary spray. In opera- 
tion, the steam passing down the pipe encounters a spray of water fed 
from some convenient source. This imitates a vacuum, which is 
maintained afterwards by the condensation occurring in the chamber. 
The steam passes down into the annular space around the chamber and 
thence through this perforated side wall into the chamber, there to 
encounter a heavy shower of water created by water being (by the 
vacuum) drawn up an inlet pipe that extends from the condensing water 
source below, upward through the centre of the chamber and through its 




















perforated crown sheet above described. Owing to the convexity of | 


the sheet the water tends to collect at its circumference. The hot water 


bottom of the chamber. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRONMASTERS on "Change in Birmingham to-day (Thursday) 
quoted better inquiries for finished iron generally, with, however, 
but few actual sales. Amongst the inquiries now in the market is 
that of the Admiralty for the supply of rivets to her Majesty's 
dockyards, under a standing contract ; another relates to the cast 
and wrought iron work required for the erection of a goods ware- 
house for the Midland Railway Company at Leicester; a third 
involves the supply of no fewer than 2570 tons of steel rails, 1390 
tons of chairs, and 213 tons of fish-plates, fish-bolts, and spikes, all 
for the London and North-Western and Great Western Joint Com- 
mittee, whose offices are at Birkenhead. 

The market displays a large amount of apparent firmness, though 
it cannot be said that the state of things at the works has much 
improved since the quarterly meetings. In truth, that want of 
improvement has tended to make prices firmer in some instances, 
for, owing to the non-arrival of orders, mills and forges are being 
turned off, and it is the intention of the proprietors not to put 
them on again till rough orders can be secured at a paying price to 
enable them to be carried on at a reasonable profit. There is one 
concern in Wolverhampton in which the forges and four mills are 
stopped this week because £13 10s. cannot be obtained for hoops 
and £14 10s. for singles. Nevertheless, Messrs. Groucutt quote 
their prices as follows :—Singles, £14 ; hoops, £13 10s.; and bars, 
£13 





Galvanised sheets are 10s. dearer than last week—twenty-four 
gauge being qatoted at £23 10s,, and it is likely that they will soon 
et higher, for to-day (Thursday) the leading galvanising firms are 
Cidiee a meeting with the view to bring about a trade combina- 
tion to prevent the continuance of a practice of which they have 
lately all very much complained—the selling of galvanised roofing 
and similar sheets at prices which are under those at which a fair 
profit is secured. The result of the meeting will not be allowed to 
be publicly known till the proccedings ) Bowe assumed a more 
business-like shape ; but it may be taken for granted that matters 
have advanced a well defined step towards the attainment of the 
rule contemplated ; and that an early practical outcome will be 
the further advancing of the leading quotations of this district for 
galvanised sheets and galvanised iron goods generally, if iron- 
masters’ quotations should not be early reduced. Meanwhile, the. 
buyers of sheets for galvanising assert that they have to give 2s. 6d. 
a ton more to-day than they did a fortnight ago. 

The iron trade of this district is not now in the satisfactory 
condition which characterised it at this period in January last 
year. At that time the Staffordshire houses were well occupied, 
and it was not easy to get orders booked here for anything but 
hoops and baling strips. For these descriptions the inquiries 
were not conspicuous; but, in respect of most other kinds, the 
books of the makers were tolerably well filled, and whilst certain 
of the London merchants of good standing succeeded at the quar- 
terly meetings, just before held, in getting some of their specifica- 
tions booked at £12 for marked merchant bars by at least five of 
the Icading houses, it was not a fortnight thereafter possible to 
repeat those transactions. At about the middle of January iron 
in this neighbourhood was quoted at from 20s. to 30s. and, in some 
cases, 50s. dearer for good finished samples than it was a month 
before. Much of this state of things was due to the production 
throughout South Wales having in January last year altogether 
ceased. The cessation was consequent on the strike of the opera- 
tives against a reduction in their wages, and it came about at a 
time when a demand usually begins to be expressed, on account 
of railway and other civil engineering purposes, in the home and 
foreign markets. Orders of that class had simultaneously well 





preparation, containing fluoride of potassium (or of soda or ) o 

from 0°25 to 20 grammes. Fourth preparation: Pastilles or bonbons to be 

used containing powdered bone in its natural state without having under- 

gone any manipulation other than the most iorcible mechanical division 

in order to obtain an impalpable powder. 

10. Sree, J. H. Johnson, London.—A icatir 
1874. 


This invention relates to the manufacture of steel, either wrought or 
cast, from ordinary pig or cast iron, by an admixture with the same pig 
iron made from magnetic silicide of iron ore, commonly called codorus 
ore, or from said ore mingled with ordinary hematite or other good iron 


ore. 
14. Pritinec Press, H. A. Bonneville, London.—A communication.—Dated 
lst January, 1874. 

The invention consists of three main parts: the frame supporting the 
setting of 8 — the upper frame, and the compressing plate 
beiwg one with the latter. 

15. Copyine Press, H. A. Bonneville, London.—A communication.—Dated 
lst January, 1874. 

The invention consists of two metal or wooden, or other suitable 
material, plates, between which the copy book is placed, and compressed 
by means of a lever provided with an eccentric boss. 

24. a F. Curtis, Boston. U.8.—A communication.—Dated 2nd January, 


The claims to this comauicte speriiention are :~First, the case or socket 

Ain combination with a car lamp or lamp fountain C, substantially 

as and for the purpose specified. Secondly, the spring B or eee 
a Agree 


Dated 1st January, 





tocked the Cleveland firms, and a statement was being published 
to the effect that on account of the uncertainty of obtaining iron 
within a reasonable period, purchasers of rails divided a good 
order between Belgium and America. This order, there is no 
doubt, would have been placed in South Wales if the firms there 
had been able to take it. At the same time the Cleveland finished 
iron makers were well occupied upon re and girder plates. 
Looking at the year’s iron exports, a decline is noticeable in the 
quantity of pig iron, bar, and angle iron, hoops, sheets, and rail- 
road iron, but a small increase in cast and wrought. While, 
however, the quantities are less, the advanced prices tell so 
favourably that there is a considerable increase in the value under 
every head. Of pig iron, we have sent out to the United States, 
less by nearly 93,000 tons, to Germany by 48,955 tons, and to 
Holland by 22,000 tons. In bar and le iron the year’s 
decrease was 25,171 tons. We did a better trade in this descrip- 
tion of iron with Germany, Holland, Italy, and India, but 
considerably less with the States, British North America, and 
Australia. The decline in the exports of railroad iron was 158,620 
tons. This can hardly be wondered at, when we find that our 
exports to the States alone were less by 281,602 tons. 
trying to ascertain how this enormous falling off is balanced, 
we notice that the returns show an increase of 67,986 tons to 
countries not specified, a 10,000 tons to Australia. Notwith- 





guides or bearings the lamp or lamp ® 

attached to either, substantially as and for the purpose set forth. Thirdly, 
projections C in the case or socket A, substantially as and for the 
purpose specified. Fourthly, the frame Fl, substantially as and for 
purposes stated. Fifthly, in combination with the open frame F! and 
globe J}, i ome clasp N! and hinge K}. substantially as and for 


urposes Sixthly, the frame F'!, or support of the globe 
Nirectly to the — part of the lamp reservoir, or its Secubven, pe) we 
tially as and for the purposes stated. 


35. Comprsep Hich anp Low-Pressure Steam Enornes, @. Hi 


: ig P alling off in the quantity of railroad 
iron meee, the total value of the year’s consignments was just 
£200,235 in excess of last year’s trading. The year’s exports of 
cast or wrought iron differ from the others, inasmuch us they 
show an increase, small, it is true, being only 12,358 tons; the 
increased value was £771,664. While the trade with the States 
in the other classes of iron had fallen off, there was an increase of 
over £9000 in the consignments thither of cast and wrought. The 





London.—A communication.— Dated 2nd January 
The object of this invention is to provide 
high-pressure and of a low-pressure 


1874. 
means whereby the advantages 


of a engine can be obtained in a 








y that we exported during the twelve months, exclusive 


| containing the condensed steam is drawn off by pumps through the | 


engines exported during the year were estimated at £2,952,879, 
being an increase of £357,883 over the previous year’s trading. 

A large amount of gratification has been expressed in iron- 
making circles hereabouts at the fact that one of the iron- 
merchant firms, who were compelled to succumb at the close of 
1857, have just paid all their creditors of that time no less than 
12s. in the pound ; notwithstanding that legally their indebted- 
ness terminated with the payment of 8s. in the pound compensa- 
tion. The firm in 1857 was that of Messrs. J. H. Pearson and D. 
Kendrick, iron merchants, of Wolverhampton. When they 
stopped they owed £30,000, but they could not show more than 
£14,200 as assets. They are said to have given bills for £6000 
worth of iron that had not been delivered, and that was unlikely 
to be thereafter delivered ; bad debts represented £7000; and they 
had given bills for a further £7000. Hence they were deemed, at 
the time, to be ‘‘ more sinned against than sinning.” The integrity 
of the insolvents is now proved by their having by this payment 
of 12s, discharged their liabilities in full. The action which they 
have taken is the more commendable, because Messrs. Pearson 
and Kendrick are not now in partnership. By mutual consent 
they dissolved the partnership soon after the failure. Mr. Kendrick 
is carrying on the old business in Wolverhampton, whilst Mr. 
Pearson has been trading at West Bromwich. Both, however, re- 
solved that so soon as they were able they would do what their 
recent success in business has now enabled them to accomplish. 
As may be imagined, the honesty of these gentlemen is leading tc 
comparisons by no means favourable to traders who are still 
members of ‘Change, and who are known to have lately made 
much money, though some time ago they too compounded. 

David Jones and Co., of 20, 164, and 165, Dartmouth-street, 
Birmingham, have held a meeting of their creditors. The state 
ment showed £13,573 as the total of liabilities, including £680 
unsecured, and the available assets—as a oing concern — £19,364, 
Trustees have been appointed, under chon the estate will be 
wound up by liquidation, the trustees to be empowered to carry 
on the business under the direction of the committee of inspection 


| in such a manner as the committee shall from time to time deter- 


mine upon in the interests of the creditors. 
Messrs. Jones and Son, of the Buffrey Furnaces and Collieries, 
Dudley, and Green Lane Furnaces, Walsall, have just completed 


| the purchase of the Eagle Coal and Iron Company's works at West 
| Bromwich, and they will carry on the business of this establish 


| ment under the old name. 


The works are sold because Mr. W. C. 
Standish, who, as executor for Mr. Wm. Robbins, deceased, has 
carried on the business for many years past, has retired from his 
position. 

To-day the coalmasters reported themselves to be getting short 
of orders in all but the household departments, and the belief 
seemed to be gaining strength that the current exorbitant prices of 
coal cannot be much longer upheld in this district, certainly in 
respect of the qualities purchased by the manufacturers of iron 
and by other large consumers. 

The arbitrators appointed under the Mines Drainage Act te 
decide whether colliery property situate at the north of the Great 
Bentley should be included in the mines drainage area, have 
resolved to exclude that district. Such exclusion is regarded by 
the mine owners thereabouts with great satisfaction. Another 
Court of Arbitration is called to define the permanent districts 
south of the Fault. We understand that the Commissioners wil! 
suggest the boundaries defined in their application to Parliament, 
excluding the Old Hill locality. 

Most of the leading engineering and heavy iron manipulating 
industries are doing a more than average season business through- 
out Birmingham and the surrounding townships, and not a few of 
them are in want of hands. At the Soho and similar works, boiler 
makers and other handicraftsmen who are experienced in riveting 


‘are especially needed ; operatives accustomed to the forge are 


sought by the edge-tool makers, all of whom are very busy in the 
hoe department ; tinmen and japanners are needed, and so too 
are brass-casters. The tinmen and japanners are expected to give 
notice to-morrow for an advance of ten per cent. all round, under 
threat of a strike which they are tolerably certain to carry out, if 
their masters cannot induce them to accept less objectionable 
terms. 

The annual conversazione of the Birmin 
Institute came off on Tuesday and Wednesday nights. 
Hall and the Institute building were connected by 
bridge, the two structures being converted for the tine 
a huge polytechnic institution and ball-room. 
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THE CLEVELAND DISTRICT. 
(From our own Correspond nt.) 


THE iron trade of the North of England continues to improve, 
and makers feel contident that prices will rise still further. At 
the market, on Tuesday, at Middlesbrough, there was a good attend- 
ance, and more than an ordinary amount of business was trans- 
acted. Pigi ron makers quoted 87s. 6d. per ton for No. 3., and 
hard buyers could not obtain that quantity for less than 86s. 6d. 
per ton. Buyers are beginning to think that further delay will not 
result in any advantage to them. Orders will now probably come 


| rapidly into the market. 


Finished iron is getting better. Nearly all the rail-mills are 


| getting into operation again, and orders are coming to Cleveland 





of steam engines, was worth £7,041,290, which is £1,435;174 in 
excess of what was in the previous year. The steam 


which will keep them well employed for some time. The rail re- 
quirements are exceedingly large, and inquiries are growing more 
numerous. Plates are in good demand. 

Scarcely any change has taken place in the condition of the coal 
and coke trades. The prices are easier, and the tendency is still 
downward. More anxiety is shown by coalowners and agents to 
obtain contracts, It is stated that at some collieries small coal is 
being stocked. 

Throughout Cleveland the ironstone miners are working satis- 
factorily, and as new mines are being opened the output is being 
increased very considerably. 

Owing to the constant complaints of the North-Eastern Railway 
Company not supplying trucks to meet the requirements of the 
iron trade the directors have agreed to visit Middlesbrough and 
inquire into the matter, with a view of remedying the serious de- 


ect. 
Shipbuilding {and engineering are in a more satisfactory state. 
There is a good deal of work on hand, and the inquiries are in- 


creasing. 

The railway schemes to which I alluded some time ago are find- 
ing favour with the ple of Teesside. The proposed tunne? 
under the Tees at Middlesbrough is received with pleasure by the 
people of that neighbourhood. Unquestionably the carrying out 
of such a scheme would be a great boon to the centre of the iron 
trade, which is growing at such an enormous pace, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Tue chief event of the week in the iron trade is the fact that 
at the Atlas (John Brown and Co.’s) and Cyclops (Charles 
Cammell and Co.’s) Works the whole of the ironworkers, 
puddlers, fettlers, shinglers, plate and tire-men, armour-plate men, 
&c., have resumed work, after the Christmas holidays, at a re- 
duction in wages of about 74 per cent. Over 1500 men are thus 
affected—the like number of men who are locked out in the 
Bessemer department of the Atlas Works are still absent from 
work, but if my information be correct advantage is being taken 
of the presence of Mr. Kane in the town this week to make some 
overtures to the board of directors, which it is hoped may result 
in work being resumed very shortly. The reduction of 74 per 
cent, just named will certainly benefit the firm in question, andy. 
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er with the recent fall in the price of fuel, should enable | 
them to fight the battle with continental competition on rather | 
better terms. In future the ~— of the Sheffield ironworkers , 
will probably be ruled by the sliding scale arrangement in force in 

the Cleveland and Staffordshire districts | 

I do not hear of many chan 
town. Some of the Bessemer departments are busy, but at others 
there is a lack of work. At the chief ironworks a good business is 
being done in iron and steel tires, in boiler and other plates. 

The steel works are in almost exactly the same condition as 
be se last referred to, short time being still the rule at the whole 
of them. 

The assembling of the Trades Unions Annual Congress here has 
—a«s might be expected—caused a great amount of general interest. 
The proceedings began at noon on Monday, when most of the 
leading men of the unions were present. Mr. A. Macdonald 
off a prize of £30 for the best —< on trades unions and their 
real objects, and ther del offered £5 as a second prize. 
There were over two hund delegates 
about one million constituents, the largest ry Lancashire, 
&e, Factory Acts Reform Association (236,000), Miners’ Na- 
tional Association (130,000), Am: ated Association of Miners 
(105,000), Glasgow Trades’ Council (140,000), and Amalgamated 
Society of Engineers (42,600). 

The parliamentary committee's report refers to the unparalleled 
growth of trades unions during the past year, both as to funds and 
numbers, A long reference is naturally made to the National 
F.deration of Employers, This paragraph concludes with the 
remark, that “the committee do not anticipate any very serious 
results from the Federation.” In the parliamentary programme 
for 1874 I find all the well-known “points ” for which the unions 
have for some time contended, with the addition of ‘‘an Act for 
the better protection of seamen’s lives, oS game the sending 
of ill-found and unseaworthy vessels from going to sea.” On 
Tuesday after the president-elect had delivered a somewhat stirring 
address, Mr. Mundella, M.P., detailed the various s which he 
had taken in order 20 secure the repeal of the Criminal Law 
Amendment Act, and advised them to bring in the bill the very 
first night of the session, and if the Government would not 
take it up, to have it pushed forward to a mig ff private 
members. This was received with much applause, and Mr. Henry 
Crompton read a lengthy report which replied to the recently 
presented memorial of the National Federation of Employers. He 
analysed the memorial in detail, arriving at the general conclusion 
that it utterly failed to represent what the employers pretended 
to desire, and that their cause (that of the unions) being just, must 
triumph. On Wednesday various matters came on for dis- 
cussion. In the evening a crowded public meeting was held in the 





resent, represen 


in the principal trades of the | soa ae the 


atone week, but showing the large decrease of 4630 on 

those of the corresponding week of 

the Fina ese since Christmas is 9689 tons. 

Mid pig 

‘an increase of 610 tons on the previous week and of 90 
week of last year, while the total 

25th mber has been 2372 tons. 

»Most of the malleable works are now in full operation. Ata 


few of —— the threatened reduction in the wages of the iron- 


been made without any organised opposition on the 
of the men, but generally speaking the wages remain as they 
up to the close uf the year. The statements of manufac- 
turers this week go to show that orders are now being placed more 
rapidly and that there are unmistakeable signs of an improving 
Whether this improvement will take a permanent 
form it is im ble to say, because it has not as yet 
become sufficiently general throughout the works. There is likely 
to be a good omen for some time for ship plates, but for angles, 
railway chairs, nail rods, and = there is no appearance of any 
more than the usual inquiry. Govan bars were reduced 20s. 
about a fortnight , and it was then expected that the other 
makers would quickly follow suit, but the quotations yet remain 
without alteration, At the Blochain Ironworks in the neighbour- 
hood of G w, which are about the most extensive in the dis- 
trict, and which passed into the hands of a limited liability com- 
per about nine months ago, important improvements are being 
made in the machinery, that are expected at once to facilitate 
manufacture and tend towards economy in working. Generally 
speaking, however, the spirit of enterprise in the malleable trade 
has been rendered dormant by the course of events, and many 
alterations and extensions that were contemplated twelve months 
ago have for the pi t bandoned 

The exceedingly mild weather of the past few weeks has kept 
down the demand for household coals, and for this reason, as well 
as on account of the stoppage of the public works, the clearance 
of coals since Christmas has not been so large as was anticipated, 
In these circumstances the miners, fearing a general reduction in 
their wages at an early date, are turning their attention to their 
old tactics for keeping down the output. The general impression, 
however, is that coals must now considerably fall in value, when 
the orders at present on hand have been fully met. In the Eastera 
mining districts a fair demand exists for household and steam 
coals, and a good business continues to be done in Parrot coal, but 
as the shipping season is now far advanced, the prospects of the 
trade are not, on the whole, considered very hopeful. 

A large meeting of the miners of Clackmannanshire was held in 
Alloa on Monday to ider their position with regard to special 
rules, The rules about which there was so much agitation some 

ths ago were only made applicable to the West of Scotland. 











Temperance Hall, with the announced object of ning the 
Criminal Law Amendment Act, but at which other subjects were 
introduced. Professor Goldwin Smith spoke wee various subjects, 
his experience as a Professor of Cornell University giving his 
opinions weight on such subjects as that of emigration for instance, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Tue metal market of this district has, during the past week, been 
quiet. and the revival of trade which was looked forward to after 
the holidays has not yet been realised. The demand for vig iron of 
ull descriptions is, if anything, less active than during the last few 
weeks of 1873, and this description of iron is plentiful, especially 
in the cheaper qualities, but some of the better classes are more 
diticult to obtain. Prices range about as under:—No, 3 foundry 
pig iron, delivered in the Manchester district, may be quoted at 
from 95s, to 97s. 6d. per ton, and No, 4 forge at from 83». 6d. to 
Q2s. Gd, per ton. In manufactured iron prices are firm, bars 
being quoted at from £12 to £12 5s. per ton, but orders are not 
comivg forward in a satisfactory manner. In fact, the iron trade 
generally is wanting in animation, and prospects are scarcely so 
eneonraging as they were a month ago, 

The blast furnaces are still fairly engaged, and stocks, as a rule, 
ave not being put down ; the rolling-mills have also sufficient 
work on hand to last them for the next month, but there are not 
so many new orders coming to hand as of late ; engineers’ tool- 
makers and founders are rather slack, but locomotive builders con- 
tinue busy. 

In the coal trade, although the recent reductions have had a 
bent ficial effect in imparting a somewhat steadier tone, and for 
some classes of coal a better demand is reported, the demand 
generally is dull, and prices are in some cases with difficulty main- 
tained. The general consuming trade of Lancashire is slack, aud 
consumers are very independent about giving out orders, believing 
that easier prices are probable. It is, however, not likely that 
any further considerable reduction will be made before March 
next, although odd concessions may in the meantime be here and 
there obtainable, For house fire coal, furnace coal, and coke, 
there is a good inquiry, but burgy is only in moderate request, 
and slack, which is plentiful, is difficult to sell. A considerable 
improvement is, however, expected in trade in the salt districts, 
a this will create a better , aad for the latter description of 
fuel, 

rhe proposed reduction of wages in the Oldham and Ashton dis- 
trict is, as I anticipated meeting with opposition on the part of 
the men, who have held a meeting at which it was resolved not to 
accept the reduction of 15 per cent. of which the masters have 
given notice. Some of the more reasonable men are willing to 
accept a reduction of 74 per cent., and it is probable that some 
compromise may be effected, 

The new colliery concern in the Radcliffe district, to which I 
alluded last week, is taking the form of a co-operative society 
under the style of ‘‘an association of coal consumers.” The pre- 
sent or intending purchasers of coal will have the preference in the 
allotment of shares and one feature is the issue of fully paid-up 
shares of £5 each to cuttage consumers. The price which the new 
company is paying for the collieries is £62,500, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TRADE has searcely yet assumed its normal condition since the 
holidays, but the whole of the public works were in operation by the 
beginning of the present week. The warrant market, which was | 
strong towards the close of last week, has slightly fallen in tone | 
as regards prices; but a more extensive business has been done, 
On Thureday transactions were effected between 107s, and 107s, 9d., | 
and on Friday business was done up to 108s, 6d. cash, closing at | 
1088. 3d. There was not so much strength on Monday, and prices 
receded to 107s.; whilst on Tuesday, with a fair amount of 
activity, there was a further reduction to 106s., closing, sellers at 
1068, 3d., and buyers offering 106s, 

It has been apparent this week that the rise in the value of the 
principal makers’ brands in the previous week was scarcely war- 
ran by the legitimate demand, and it will be seen from the 
following quotations that the figures have in some cases given way: 
—Gartsherrie, No. 1, 1l4s,; No. 3, 107s, 6d.; Coltness, No. 1, 
117s, 6d.; No, 3, 109s.; Summerlee, No. 1, 1128. 6d.; No, 3, 





The miners of Fifeshire, along with the Fife Masters’ Association, 
drew up independent rules of their own. It was hoped that the 
coalmasters in Clackmannanshire would join the Fife Association, 
but as they have declined to do so, the miners at the meeting 
alluded to unanimously resolved not to adopt the Fife rules, but 
have a code drawn up for themselves. With that object they have 
requested the assist and l of Mr. Alex. Macdonald, 
president of the Miners’ National Association. 

A somewhat peculiar strike took place at the end of last week in 
the works of the Greenock Foundry Company. The employés had 
worked only during the last three days of the week, and the 

gers idered it un to give them their wages until 
the close of the following week. The workmen appear to have con- 
sidered this an infringement of the rigid observance of the system 
of weekly payments, and the result was that they left their employ- 
ment. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue traffic, both iron and coal, of an important part of the dis- 
trict has been seriously interfered with by a complete stoppage of 
the tunnel on the Great Western Ratlway midway between 
Aberdare and Merthyr. Last week, fifteen minutes after a 
passenger train had passed, a large fall took place in this tunnel, 
and just by tifteen minutes was a most terrible tragedy avoided, 
There are various causes assigned, but the most likely appears to 
bs that the bricks used in arching the tuunel were defective. It 
is evident that they are scaling off rapidly, and having fallen in 
several places the earth has given way. But there is also another 
cause assigned. There are coal measures above and beneath the 
tunnel, and these are in connection with one of three collieries— 
Cwm-pit, the Tunnel-pit, or the Cwmbach. The Tunnel-pit of 
Mr. Forthergill may affect the tunnel. I do not say it does, not 
having inspected the place; but it would be well to have it 
rigidly inspec'e’, and by Government authorities, before the 
tunnel is again opened for traffic, Since the occurrence the entire 
passenger and goods traffic has been diverted to the Taff Vale 
Railway. 

The plans for the completion of the London and North Western 
as far as Merthyr Tydvil are now published. Starting from Dow- 
lais, the line will be tunnelled a Morlais-hill to Vaynor, and 
thence closely adjoining the Brecon Railway it will be laid to Cefn, 
and then to Merthyr. It will be admirably adapted to the con- 
venience of the three great ironworks, Cyfarthfa, Dowlais, and 
Plymouth. 

A measure was ae under my notice lately, and it certainly 
deserves not only publicity, but to be thoughtfully considered by 
the Coalowners Association, This is to do away with the allow- 
ance of coal to colliers. That which costs little is little valued ; it 
is notorious that great waste of coal abounds amongst the colliery 
communities. Cinders, large and but half burnt, are scattered 
about as waste, and small coal thrown away as worthless. I know 
a large coalowner whose supply to the colliers at merely nominal 
rates of the best coal is upwards of 1000 tons per month, He 
keeps seven carts constantly employed in delivering this, For 
economy’s sake, and seeing that colliers are now so well paid, the 
old custom should be abandoned. 

There has been a faltering in the price of coal in various parts of 
the district, and coke is now quoted at 20s, per ton, Steam coal 
is firm, and in the Monmouthshire section a meeting of the house 
coalowners was held on Saturday, when it was resolved to 
keep up the price. Still, quotations are not so firm, and 
the demand is not so good as it was. Coalowners are press- 
ing in the market, and it is not difficult to get a shilling 
seduction, I imagine that prices will remain about the same for 
about another month or so.. When the fall comes it will most 
likely begin at the ironworks, Practically, a reduction of wages 
amongst the ironworkers is in force. At Dowlais, Cyfarthfa, and 
Plymouth, the men are not working full time, some of the mills 
in the district are now only doing the day turn ; so the reduction 
in the wages earned is considerable. Prices are still firm, most of 
the ironmasters ha old contracts to work off. When these are 
completed, and should there be no important orders booked, I 
shall look for achange. When ironmasters begin to book at lower 

uotations, then first s of ironworkers, next of colliers must 

ollow. This is the inte igent view of men in a position to form 
an 0 m upon the matter. 

I have little to report in connection with iron making. Trade is 
slack, as the fact of the men ——— day turns shows. Still 
there is a rumour of forei, usiness, both Austrian and 








‘785 broe, f . ; N : J ; onkland, ; ; 
Ne i, 1080 No. 3 106e.; clyde, No. 1, iiss Ga; No. 3, 106s.; | Russian, and with the decline in ess of the Belgian works 
Govan, No. 1, 1088; No. 3, 106s,; Langlos No. 115s; | We may do better in Wales. 
No, 3, 107s, 6d.; Caller, No, 1, 112s. 6d ; No. 3, 107s. 6d.; Glen- 





rnock, No, 1, 1128; No. 3, 107s. 6d.; linton, No. 1, 


073. 6d.; No. 3, 1058; Dal .; No, 3, 106s. ; 


No, 1, l 

’ 

Carron, No. 1, 112s 64; Shotts, No. 1, 112s, 6d.; No, 3, 108, bd.; 

Kinneil, No, 1, 107s, 6d; No, 3, 103s, 6d. : 
The shipments of pig iron from Scotch ports during the week 

ending the 10 h inst. amounted to $458 tons, being 2244 more than 


Messrs, Curtis, PARR, AND MApELry, of Manchester, announce 


wee! 1873. The total decrease in | 
The — of 
at Grangemouth for the week were 2610 tons, | 
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Savine Coat.—Paragraphs have for some time been circulating 
in the French press about the use of earth to economise coal. We 
have a detailed account of the mixture used by M. Laronde, of 
Tournai:—Common earth, 4 kilos.; small coal, 2 kilos.; common 
salt, }th kilo.; saltpetre, loz. The salts are dissolved in boiling 
water, and the a eee upon the coal and earth; for 
closed boxes the fuel is used simply mixed, but for open stoves it 
is made up into lumps as large as the fist. The prices of the com- 
ponents are set down as follows :— Salt, 8c. to 10c. per kilogramme ; 
saltpetre, 90c.; so that the cost of the salts in the composition 
given above would be 34c., or one-third of a penny. The mixture 
produces a fierce heat without smell. We have it on the faith of 
the Moniteur de la Mew the that the experiments which have been 
made with this fuel at the blast furnaces of Maxéville have pro- 
duced the most unlooked-for results, and the conclusion is that 
the discovery must be at once adopted, and will prove an extra- 
ordinary source of economy. Fortunately any one can test the 
value of the new fuel for himself, 

Death OF Mr. WILLIAMS, SUPERINTENDENT OF THE LONDON 
AND SOUTH- WESTERN LINE.—We regret to have to announce the 
death of this efficient and deservedly popular railway officer, which 
took place at his residence, Dane Cottage, Wimbledon, on Friday last, 
the 9th January. Mr. Williams had only reached his fifty-fourth 
year, and has not been sufficiently well in health to attend to busi- 
ness, except for very brief intervals, for more than six months 
past. He had leave of absence from July to September last in- 
clusive, but the relief from the cares of business proved of little if 
any advantage, and for the last six weeks he was totally incapable 
of undertaking his ordi duties. Mr, Williams died of a 
species of atrophy, from the digestive organs having lost all power 
to perform their functions. Mr, Williams joined the South- 
Western line while quite a young man, about thirty-four years 
since, as a clerk at the Nine Elms station, then the London ter- 
minus of the line, After atime he was removed to Southampton, 
about March, 1840. He was afterwards station-master auueaiocle 
at Romsey and Basingstoke, and was the first station-master at 
Exeter when the line was opened to that city. In 1861 he was ap- 

inted station-master at Waterloo, and three years later super- 
intendent of paar traffic. On the death of Mr. 
sovchat ‘oflen, Rich he has held f a r to the t 
to that w C) rom t year presen’ 
on c_ Willams, was one oe quien apres the 

wor way, co-operated most cordially 

with Mr. Wm. Preece, the electrical of the South- 
Western Company, in the introduction of Mr. Preece’s electrical 
a + oe man of much more 

than average intelligence, ew men a keener 
of the characteristics and peculiarities, the romanoe and 





the accession to their firm of Mr. John Cartis (eldest son of Mr, 


| Matthew Curtis) and of Mr, John Thompson, for many years ; 


manager of their works, The style of the firm will be in fugure 
Curtis, Sons and Co, 


of railway traffic and railway affairs, co: he was rich 
in anecdotal illustrations. His death is m lamented by his 
brother officers and by all who knew him, He leaves a widow to 
mourn his loss, . 
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THE INTERNATIONAL EXHIBITION. . 

AccorpinG to the plan of previous yeare, the London 
International Exhibition of 1874 will consist of three 
“divisions,” the first being devoted to the fine arts, the 
second consisting of manufactures, raw materials, machinery, 
and processes, while the third comprehends recent scientific 
inventions and new discoveries, Leaving for the present 
the domain of the fine arts, we p to note a few 
features relative to the second and third divisions, There 
will be a number of lace-making machines, including three 
sent by the Nottingham Chamber of Commerce. The next 
class in the programme is that of civil engineering, archi- 
tectural and building contrivances, sanitary apparatus 
and constructions, cement and plaster work, &c, Efforts 
are being made to raise a fund for the pu of testing 
the strength of materials, Hitherto such tests have 
generally been applied on too small a scale to command 
perfect confidence. If the committee in this case receive 
thé requisite pecuniary aid the trials will be on a scale 
sufficient to re trustworthy results, No span of. less 
than 20ft. will be allowed, and the materials tested will 
include rolled iron joists, Mr. Kirkaldy’s co-operation is 
expected in these matters, and we trust the societies 
appealed to on this subject will deem the opportunity of 
sufficient importance to call for their cordial support. The 
Patent Stone Dressing Company will show their machinery 
in Operation, and Messrs, Middleton and Co. will exhibit 
their brickmaking machines. Woodworking machinery, 
for all kind of joiners’ work, will be shown by Messrs. 
Ransome and Co., and by Messrs, Worssam and Co. 
Different methods of concrete building, and the application 
of other materials for building purposes, will ap in the 
western annexe. In the same locality will several 
sewage processes in action, including among others the lime 
and cement method invented by meee Scott, and the 
famous A B C process of the NativeGuano Company. All 
these sewage experiments are to take place in closed vessels, 
or tanks, with ~ sides, so that the operation shall be 
clearly seen and yet no di ble effluvia shall by any 
chance annoy the visitors. It is intended that the sewage 
to be experimented upon shall be pumped up from 
one of the metropolitan sewers at a distance from the 
Exhibition, and brought to the building in air-tight tanks 
in Messrs, Mowlem’s carts. Iu a trial of this kind it is 
evident that the precipitationists will have some advanta, 
over the irrigationists, though a little extra ingenuity might 
enable the latter to illustrate their principles. Intermittent 
downward filtration might be shown with the vilest of raw 
sewage at the top and the brightest of effluent water flow- 
ing out at the base, with always somebody at hand to drink 
the water. The boldest scheme for exhibition purposes 
seems to be that of the Carbon Fertilising Company, who 
employ charcoal somewhat after the fashion of the dry earth 
system. They are building a house and a stable, and 
forming a regular section of a street, to show the application 
of their plan on the working scale, Even Mr. He need 
not despair, seeing that he can grow a crop of Italian rye 
grass in a month, or at the rate of an inch in twenty-four 
hours, a he has never yet done this in a glass case. 

Heating by all methods and with all kinds of fuel comes 
next. Here the Society of Arts appears on the scene, 
offering prizes to the amount of £500 for the best stoves. 
More than 200 stoves have been sent in, and are under- 
going the preliminary process of selection. Out of this 
number a large percentage will certainly be rejected. The 
testing will oy commence in a few days, but at pre- 
sent the buildings for this purpose are not ready, neither 
is the gas completely laid on. Messrs. Glover and Co. 
supply the meters. The testing of the various con- 
trivances, to be thorough, will take considerable time, and 
it is to be hoped that ultimately we shall all be the better 
for the ingenuity which is now being directed to the im- 
—— subject of combustion for domestic purposes. 

aving the stoves until they have been finally overhauled 
by the committee, now busily at work, we arrive next at 
the leather department. Here we have a goodly number 
of exhibitors, England alone furnishing more than a hun- 
dred. Bookbinding and foreign wines form the two re- 
maining classes of the second Avision. In bookbinding a 
complete set of machinery will be shown by Messrs. 
Hopkinea m and Cope. 

The third division, devoted to inventions and disco- 
veries, will contain some very interesting contributions. 
Messrs, Chance Brothers and Co. will exhibit the revolving 
light apparatus constructed for the South Stack Light- 
house near Holyhead. The revolving action will be shown, 
and ‘wowed the lamps will be lit. is contribution can- 
not, however, be y earlier than June, and we appre- 
hend that it will be scarcely practicable to let it remain 
quite to the close of the Exhibition. A very attractive 
item will be Gramme’s magneto-electric light, which 
excited so much interest when shown from the sum- 
mit of the Clock Tower at Westminster. It is probable that 
Messrs. Sington and Co, will exhibit a portable 200-light 
palm machine. A device certain to draw crowds is 

e Siebe-Gorman diving apparatus, to be shown in 
action under water with the Setle ight. A machine 
for casting metal under pressure will be shown by Mr. 
Fowles. essrs, Eassie and Co., of Gloucester, send a 
steam pile-driving machine, Concerning the foreign exhi- 
bitors in the various classes we cannot say much as yet, but 
they appear to be coming forward freely. 

It may be as well to say a word as to the organisation of 
the official staff connected with the Exhibition of 1874. 
Her Majesty’s Commissioners are at the head, with the 
Hey Mg ee emer py tees Henry Y. D. 

-B., e Secretary, A board of management 
comes next, the Earl of Carnarvon holding the position of 
Chairman, Mr. H. Cole, C.B., being the “~ Commis- 
sioner. “The executive officers are Captain E. G. Clayton, 
R.E., Lieutenant H.-H. Cole, R.E., and Mr. T. A. Wright 
—the last-named gentleman the secretary for the 


International Exhibitions, Lieutenant Cole’s special 
department consists of the fine arts, lace, and fi 
wines; Captain Clayton has charge of the remainder. 
reference to the stoves, the Committee of Selection have 





the assistance of Major Webber, who was officially connected 
with a similar d ent in the Paris Exhibition of 1867. 
Into all the ramifications of the relationship between her 
Majesty’s Commissioners and the Royal Horticultural 
Society we do not propose to enter, but it appears that the 
difficulties which beset that relationship are not yet fully 
settled, and in the meantime the irruption of the Ashan- 
tees, the Fan and other tribes of the earth into the 
upper gallery of the Albert Hall is necessarily post- 
poned, inasmuch as the approaches from the Exhibition to 
ae Albert Hall are on the territory of the Horticultural 
iety. 





STEAM ENGINE ECONOMY. 

Our readers will recollect that we devoted some little time 
and space a few months past to the reproduction from the Revue 
Universelle of the experiments made by Mons. Lhoest, on 
boilers and an engine of 110-horse power, at Maestricht,* and the 
subject is of so much interest and intrinsic value to those 
amongst them using steam power, that we do not hesitate to 
follow it up with a résumé of a note, published by F. Dwelshau- 
vers-Dery, on the same subject, and in the succeeding number 
of the magazine. In reproducing this note we shall adhere 
pretty closely to the author’s language. It will be seen that it 
is a little involved here and there. As, however, his arguments 
are in many respects original, we have thought it best to modify 
the author’s phraseology as little as possible. 

Monsieur Dwelshauvers-Dery commences his critique by 
saying that he has noted with regret, at the beginning of 
the article which we first gave to our readers, the state- 
ment embodying an error far too common, “ that our best 
steam engines effectively use but about one-ninth of the force 
contained in the coal, the getting of which costs so much labour.” 
“If our steam engines,” he continues, “ really produce so small an 
effective result, they are inferior to the worst water-wheels—their 
principle is bad, and it is necessary to alter them from the be- 
ginning to the end. This, at least, would be the logical deduction 
from the passage above quoted, and it is a deduction which has 
set many earnest investigators in search, with probably the only 
result of losing their time, of other machines with which to re- 
place steam engines, hot-air engines; and aero-steam engines, car- 
bonic acid engines, have all been proposed. But supposing, on 
the other hand, in contradiction of theseexperiments at Maestricht, 
the actual work effected by our steam engines is really good, then 
an injustice has been done to them which it is desirable to point 
out and investigate.” 

Monsieur Dwelshauvers-Dery’s argument is this: Let us 
take into consideration a system composed of two bodies 
only—the earth and a ball which I hold in my hands; this ball has 
a tendency to fall, and if I, or other bodies besides me, did not re- 
strain it, it would fall to the centre of the earth, and even past it. 
This ball, hence, possesses the faculty of traversing all space be- 
tween the point where I hold it and the centre of the earth; and 
if the resistance I offered to it were only in the very slightest 
degree less than its weight, it would immediately overcome that 
resistance, and fall to the centre of the earth, effecting thereby 
work equal to the product of its weight, Q* by R= 6,360,000 
metres nearly. It may, hence, be said that this ball contains 
within itself a latent power = to QR kilogrammetres,t which must 
have, as it were, been exercised to move it from the earth’s centre 
to its existing position in my hands. This faculty may be surely 
used for the translation of power dd by one body where it 
is not available, to another where it would be available. If the 
ball were left to itself, it would go on with increasing speed to the 
centre of the earth, which it would pass, and continue at a de- 
creasing rate until it reached a similar distance as that from 
which it started, at the other extreme point of the diameter, and 
would continue to execute such oscillating movements, which 
are clearly useless to us, ad infinitum. But if after the ball had 
acquired a small speed, V, we opposed to it a utilisable resistance 
equal to its weight, whilst it falls from a height of 10 metres, its 
speed then remains constantly equal to V, and the utilisable 

wer obtained is Q X10 kilogrammetres. This is withdrawn 

m the innate power by the ball ; so that if the re- 
sistance equal to Q continued to make itself felt as far as the centre 
of the earth, the work done would not be more than Q x 6,359,990 
instead of Q x 6,360,000 kilogrammetres. 

When, then, we have utilised these 10 metres of fall we have ob- 
tained a machine of which possibly the effective result is only 50 
percent.; but this in itself is a good deal. Every one of our readers 
will of course understand by the‘ ‘effective result” that Q x5 
kil metres has been applied to some industry, for we do not 
think any one will say that as the actual power of the ball was 
Q x6,360,000 kilogrammetres, and the work done Qx5 kilo- 
grammetres, therefore the effective power of the machine is 


&300,000' that is to say, less than a millionth. On the contrary, 
we take it that the general interpretation will be thus :—I made 
use of 10 metres of fall and of a weight of Q kilogrammetres, I 
therefore employed only Q x 10 kilogrammetres, of which I use- 
fully employed Q x 5 kilogrammetres ; thus my engine has given 
me back 50 per cent. Further, that if I wish to increase the 
effective work, I must extend that of the ball, and lengthen the 
distance of the point of departure from the centre of the earth ; in 
a word, that I must add to what may be called the height of 
the fall. If, however, by any means at my disposal I can double 
this height, and if I employ in its utilisation the same machine 
as before, I shall obtain 50 per cent. of Q x20 kilogrammetres ; 
that is to say, Q x 10. In fact, I should have increased the effects of 
the fall without altering the machine ; and I should have had more 
moving power, but of which only the half would have been avail- 
able as before. Who would then say the machine had an effec- 


, 5 : : 
tive result of 8,360,000" but that is now doubled ! 

It will be said that these ideas are too simple, too self-evident, 
for there being any necessity for such repeated and lengthy 
reiteration of them. Yet, if the reader will kindly follow a little 
further, I feel convinced that any opinions of this kind which hemay 
entertain will be changed. When, instead of a visible ball, we have 
an infinity of suchsmall ones that they become individually invisible, 
yet form in the aggregate a visible whole, as, for instance, a quan- 
tity of water; and all these molecules—spherical or otherwise, 
for the mere form is a matter of no moment - a. 
to get nearer to the centre of the earth, we have a 1 repre- 
sentation of the phenomena of which I have been ’ 
What proves this is that for water-wheels the rule given as to the 
disposable power is the weight of the falling water multiplied by 
the height of the fall = Q — that if To 
the duty of the wheel is GH and not ~—5 360,000" 


* Vide Tue Enorneer for Nov. 7th, 2ist, and 28th, 1878. 
+ The Kilogrammetre is approximately equal to 7°25 foot-pounds. 











tm | to what is to follow it is desirable to remark here 
that U would be equal to its maximum value Q H, if, whilst the 
water is falling, the wheel offers to it an effective resistance 
constantly equal to Q. Such would be thecondition necessary to the 
greatest effective duty, but this is not attainable, for many reasons. 
First of all, if the resistance were equal to Q, the water could not 
fall, and there would then be no movement. Again, to bring 
the water to the wheel there is necessarily, in order to overcome 
the friction of the channel sides, a certain deduction to be made 
from the actual power of the water. Besides, the water must 
still retain some innate velocity and therefore force at the dis- 
charge. There are eddies in the water, and a visible working of 
certain molecules moving towards one centre, transformed into an 
invisible working of the same molecules or others going towards 
— centres. Let us also again mention the friction of the 
wheel. 

This is all clearly understood when it is a question of a group 
of molecules possessing the power of carrying themselves in a body 
towards the same point, viz., the centre of the earth, But it is no 
longer the same when the separate molecules are each seeking 
their positions of repose, the one here the other there, each, as it 
were, to its predestined place. Nor is it difficult to conceive that 
each one of them, if free, reaches and passes this spot, returning 
to it by an oscillation, and thus on, without its actual power 
changing in anything —without augmentation or diminution. 
On the other hand, if resistance be offered to its movement— 
a resistance less than its power of moving towards its centre of 
rest—a certain portion of this innate power of movement is 
abstracted which can be transferred to a machine for a fixed duty. 
That the duty of this machine is hence absolutely independent of 
the proportion between the quantity of power abstracted and 
that of the actual power exerted by the molecule in reaching 
repose at its centre of rest, or what is deemed true for each sepa- 
rate molecule, is yet thought false, when the molecules are innu- 
merable and their centres of rest or attraction each different. 
It is, nevertheless, the same phenomenon—the most simple of 
natural phenomena. It is the same law summed up in the word 
power, and which indicates the impossibility of creating or de- 
stroying movement ; the only difference lies in the manner of 
looking at things and naming them. I will endeavour to make 
this clearer in order to demonstrate the truth. 

It is easy to conceive that, with a certain resistance, an isolated 
molecule may be brought to its centre of repose, where it will 
rest, its faculty of self-movement being exhausted. Let us 
imagine the same phenomenon taking place as regards each one 
of the molecules of a single body. Then, all the molecules of 
the body being at rest, the disappearance of its faculty of self- 
movement may be expressed by saying that its temperature is nil 
(absolutely). If by any method of proceeding, instead of abstract- 
ing ali the movement from the molecules, only a portion be 
taken away, it may be said that there remains in the y acer- 
tain temperature, a certain power of self-movement, a certain 

wer of work, prior to being brought to rest, a certain heat. 

he absolute temperature of any body is’ the total mechanical 
work which can be abstracted from that body if utilisable resist- 
ance be offered to each molecule equal to its attraction towards 
its centre of rest, and that resistance continued until the mole- 
cule has actually come to repose at that centre. This tempera- 
ture may be expressed in kilogrammetres by taking zero for the 
point of departure ; to say a negative temperature would be 
almost nonsense. But as everything here below is relative, as we 
cannot realise materialistically the cooling of a body down to a 
state of absolute rest, we have assumed arbitrary temperatures 
as points of departure for the measurement of the actual power 
of a collection of molecules in heat units, each of which corre- 
sponds to 424 kilogrammetres. 

If what I have just said be thoroughly understood, what follows 
will be readily taken hold of. I suppose that we know in 
kilogrammetres the heat of the body under consideration— 
P km — and that we have a scale of temperatures so gra- 
duated that ¢ shall be the absolute temperature of this 
body. This, then, would mean that if by resistance pro- 
perly offered to the different molecules of the body, I abstract 


> 
; kilogrammetres from the power which these molecules pos- 


sess ; and if I repeat this operation ¢ times, the body itself will 
be brought to rest. This quantity of power, Q = : which has 


to be abstracted from a body in order to reduce its temperature 
one degree, is called the thermic weight. If, therefore, the tem- 
perature be lowered from ¢ to ¢' there has been abstracted from 


the body a power, Q (t—t'), or r (t—t'), which may be utilised 


ina machine. If the duty of this machine be 50 per cent. the 
> ee s 
power utilised will be ; 4 pa . But if by means of a ma- 


chine, from a thermic weight ? there has been abstracted by 


— 
a fall of temperature ¢ — ¢', @ power - ; 5 er. , what shall we 


say of those who would contend that the duty of the machine i* 
equal to fe, divided by the total power P, which would 


= cee 


be obtained in bringing to rest each separate molecule of the 
body? But let us reduce this to figures. 

If by resistance properly applied to the molecules of the body 
under consideration these are brought to rest, and, consequently, 
the body itself to the temperature ni/, the power obtained would 
be 1,000,000 kilogrammetres (= P). The absolute heat of the 
body being considered, was 500 deg. ( = ¢ = 273 temp. Cent.) 
Hence, each time that the heat of the body is lowered one 
degree there is abstracted from it an available power of 
1,090,000 = 2000 kilogrammetres (= Q). If, then, the tem- 
perature be lowered from 500 deg. to 350 deg. there has been 
abstracted 150 times the thermic weight, 2000 kilogrammetres, 
(14,496 foot-pounds), from the body, and, consequently, 2000 x 150 
= 300,000 kilogrammetresare disposed of ; and if the machine which 
receives this power gives back a duty of only 150,000 kilogram- 
metres, what is the percentage of this duty ? I say that it will be 
sonooo = 50 per cent., and I believe most of my readers will 
agree with me. But up to this time it has been the fashion to: 
speak quite otherwise, though, I think, without reason, of thermic 
machines, for it was said, here is a machine working between the 
temperatures 500deg. and 350deg. with million of kilo- 
grammetres, and yielding only 160,000, hence its duty is 
oe O08 = 15 per cent., and no notice was taken of the height 

, , 
of the fall of temperati nor of the difference between the 
initial temperature and of absolute rest. In fact; this 
amounted to exactly the same thing as estimating the duty of 
hydraulic wheel by dividing the duty Qx5 kilogrammetres, 
which is utilised, by the duty Qx 6,360,000 kilogrammetres, 
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which the weight of water would give in falling to the centre of 
the earth 


_ Itis evident, then, that the time has arrived for making the asser- 
tion that some great error has been committed in estimating the 
duty done by steam engines, and that we have been mistaken in a 
great measure as to the things in which actual modification was 
necessary in the methods employed for the utilisation of that in- 
visible work of attraction called heat; further, indeed, that false 
balance-sheets have been put forward, and results attributed to 
wrong causes, the consequence being that unsuitable advice has 
been given to our engine builders. I will give an example of one 
of these erroneous balances. 

In the machine experimented upon by M. Lhoest the steam 
was supplied with or took up 593956 heat units—it matters little 
in what manner—and the temperature of the steam is, hence, 
193 deg. Cent. (411°4 Fah.) or 466 deg. absolute, then the thermic 
weight supplied is in kilogrammetres 

424 x 59°3956 
466 
The source of cold is at a temperature of 9°75 deg. Cent. (49°5 Fah.) 
or 288 deg. absolute, and the fall of temperature which it is desirable 
to utilise is, hence, 466— 283 = 183deg., the disposable effect 
being 540,423 kilogrammetres for every degree of temperature, 
then 540,423 x 183 = 98,897,500 kilogrammetres. This, then, 
must be placed to the debit of the machine, and of which it has 
to give account. The result is composed in the first place of 
visible useful duty, which is, according to the experiments, 
424 x 76524 = 32,446,176 kilogrammetres. What, then, is the 
effective duty of the machine? Is it as M. Lhoest says— 
424 x 76524 
424 x 593956 
424 x 76524 
98,897,500 

This last is the true one, and it is more than double the other. 
It will be said that this is of little importance, for if the consump- 
tion of coal be the same, what matter if the effective duty be 33 
instead of 18 per cent. ? But the iraportance is with regard to the 
construction of the engine. In fact, then, the source of cold, the 
water in the condenser, was 9°75 deg. Cent., or 283 deg. absolute; 
and if it had been possible to reduce the steam to absolute zero, as 
there is an available power of 540,423 kilogrammetres per deg. 
there would have been disposed of a power of 540,423 x 283 = 
152,939,850 kilogrammetres. Then as it is, physically speaking, 
almost impossible to go below 288 deg. absolute cold, these 
152,939,350 kilogrammetres should, if no power be lost, be found 
in the water after condensation; but according to the experiments 
49,372 x 424 = 190,533,728 kilogrammetres, ha ve in reality been 
found in the water of the condenser, and, hence, under this head 
there is a loss of 37,593,878, say 38°01 per cent. of utilisable 
power, instead of 75°65 per cent., which proves our system of 
—" not to be nearly so bad as M. Lhoest appears to 

uink, 


To what must those losses be attributed? Prior to answering 
this let us set right the balance-sheet of the machine. In short, 
then, we have—(1) Duty done by the machine, 32°81 per cent.; 
(2) loss of water in the jackets, 1°90 per cent.; (3) extra heat 
found in the cold water of the condenser, 38°01 per cent, ; total, 
72°72 per cent. ; remaining, therefore, (4) for various causes, 
27°28 per cent. Why is there 38°01 per cent. (100°4 Fah.) 
of extra heat in the water of the condenser? This is just 
what M. Lhoest does not tell us, and it is to be regretted 
that experiments made with so much precision should not 
have given us more detailed information. There are in- 
jurious spaces which constitute one cause of loss, The stay of 
the steam in the cylinder is not sufficiently long, and neither 
this nor the admission of the steam appears to be carried out in 
accordance with the rules for obtaining the highest duty. 
The questions then arise, what is the relative value of the causes 
of loss, and to what extent can they be remedied ?* The com- 
plete analysis of the steam engine has not, however yet been 
made; but whilst I 49 not pretend to do so here, a few words 
on its theory, whilst we are waiting for the promised and 
already considerably advanced work of M. Hirn, may not be out 
of place. 

lt is easy to understand the means of obtaining the greatest 
amount of power due to the falling of a body, viz., by opposing to 
that fall a resistance always equal to the tendency of the body to 
seek its point of rest; then the body will arrive at this point 
deprived of all speed—of all active force ; and as it is impossible 
either to create or destroy power, that which at a certain dis- 
tance from its point of rest was possessed by this body when in a 
state of movement will have passed into that substance, ma- 
chine, or matter which was placed in opposition thereto. Of 
course, it is impossible absolutely to attain this maximum, or 
practically to realise its conditions, for the resistance being 
equal to the power, movenent becomes impossible. But it is desir- 
able that these conditions should be studied in order to appre- 
ciate the value of the means available for approaching this maxi- 
mum as nearly as may be. The broad principle is, that the body 
which serves to change invisible molecular movement into visible 
and utilisable movement—in our machines this is steam—ought 
never to be placed in contact but with bodies of the same tempera- 
ture as itself; that is to say, the same tendency towards the 
point of fixed rest. The immediate consequences of this are:— 
(1) That this intermediate body remains always the same, and is 
not constantly being renewed as in our machines; and, conse- 
quently, (2) that the admission and emission of heat take place 
in the same vessel ; (3) that the sides of this single vessel have 
always the same temperature as the gases they inclose; (4) 
that whilst the body remains in contact with the source of heat 
its temperature remains constant and equal to that of the heat 
source, and that a similar effect be produced when it is in 
contact with the source of cold; (5) that whilst the body 
is moving from the source of heat to that of cold its temperature 
falls from the dilatation, but within surfaces which shall always 
be of a like temperature to itself, so that there is neither ad- 
mission nor emission of heat. The diagram of the evolutions of 
the pressure and of the volume of this body should then be thus 
composed :—(1) A curve of equal temperature during the admis- 
sion of the heat—horizontal for saturated steam, and hyperbolic 
for superheated steam. (2) Of a curve of no transmission whilst the 
temperature of the steam falls from that of the hot body to that 
of the cold one. (3) Of a curve of equal temperature during 
the admission of the steam. (4) Of a curve of no transmission 
during the compression, which brings back the temperature of 
the steam from that of the cold body to that of the hot one, 
and the steam itself to its original state. 

The diagram of admission would not then be a horizontal one 
for superheated steam, and there would be a curve of compres- 
sion, and the stay in thé cylinder would be so prolonged that the 


= 540423 kilogrammetres. 


= 12°88 per cent. 


= 32°81 per cent. 








* The fault of our system of condenration may be leory! taken as 
follows: The cold water stands at 10 deg., the steam at 50 deg. in the 
cylinder losses 40 deg., say ; 21,616,940 kilogrammetres, or 22°87 fe noe 
because we do not know how to bring down the temperature of steam 
to that of the cold body. 





pressure at last would become equal to that corresponding to the 
temperature of admission. 

ese conditions are certainly not realisable in their integrity ; 
but what it is desirable to know is, how nearly they can be ap- 
proached by ogee means, and what is the separate loss which 
is attributable to each of the imperfect methods we employ— 
thus clearing the way for further advances on the road towards 
perfection. Under this head the balance-sheet of M. Lhoest, 
even as rectified, is far from satisfactory. Once again it is 
asked, to what is to be attributed the loss of nearly two-thirds 
of the available power? To the injurious spaces ? the imperfec- 
tion of the expansion ? the necessity of taking the steam some 
distance ? the loss by cooling, &c.? The reply is yes to all these ; 
but, then, how much to each ? 

There is another point of not a little importance with refer- 
ence to the economy of fuel: one of the factors of the maximum 
disposable thermic power, as has been seen, is the lowering of the 
temperature in like manner as the height of the waterfall 
affects a hydraulic wheel ; the other factor is the thermic weight. 
The disposable power of a water-wheel is augmented at a given 
rate by increasing the height of the fall; in like manner the dis- 
posable power from a thermic weight is augmented by raising the 
temperature of admission and lowering that of emission. 

I cannot conclude this note without saying a few words on 
the critique with which M. Lhoest has honoured us with refer- 
ence to what I have said in my theory of steam movers, and 
of the efficiency of steam jackets. M. Lhoest himself acknow- 
ledges that the question is one on which much controversy has 
arisen ; in fact whilst the experiments of MM. Hirn, Combes, 
and others indicate a gain of 20 and even 40 per cent., 
those of other inquirers go to prove that there is no benefit 
whatever derived, in fact that a loss results from their employ- 
ment. It is clear, then, that the problem is still a controversial 
one, and that as yet it is practically speaking unsolved ; in one 
word, that up to the present moment it is not judicious to take 
part either for or against the jackets. I entirely agree with the 
views of M. Lhoest when he expresses his opinion that the 
efficacy of the jacket depends on special conditions in particular 
cases. This is necessarily so, so long as the general question is 
not practically decided. But, on the other hand, I confess that it 
is with difficulty I believe in savings of 40, or even 20 per cent., 
in these particular cases, especially when he is unable to define 
in these very cases themselves the cause of such savings. That 
5 or 10 per cent. of saving may be a matter of doubt in the daily 
routine is possible, but when it amounts to 20 or 40 per cent. I 
am unable to give it credence even on the authority of M. Hirn 


In none of the experiments has any account been taken of the 
speed of the machine, but nevertheless I have demonstrated that. 
according tothis speed the duty may vary from zero toa maximum, 
following a series which at certain points varies with extreme 
rapidity. Indeed, I am of opinion that the speed of steam engines is 
far from being that which would produce the most effective duty. 
This point is, therefore, not without its importance, even when 
considered apart from the duty done by the machinery or the 
fluid. The problem of steam jackets cannot any more than 
another be solved by experiments unless careful account be taken 
of everything connected with them, which is almost impossible. 
In my opinion, therefore, it is desirable to elucidate the principle 
theoretically and not by experiments, which frequently lead the 
investigator into a labyrinth of unknown influences, which give 
to his deductions the character of impossible and erroneous in- 
terpretations, whilst, in fact, the results themselves are really 
beyond all question, 





LEGAL INTELLIGENCE, 


ROLLS COURT, Jan. 15. 
(Before the MASTER of the ROLLS.) 
SAXBY V. SOUTH-EASTERN RAILWAY COMPANY. 

Tus was a bill filed by Messrs, Saxby and Farmer, the railway 
signal makers, to restrain the defendants from infringing a patent 
for improvements in switch apparatus for railways, the improve- 
ment consisting of a bar and its connections, by means of which 
the train locks the points while it is passing over them, and so 
prevents the pointsman from moving the points during the passing 
of the train. The defendants having laid down twenty-two of these 
switch-locks, as ‘e? are called, at different parts of their line of 
railway without the leave of the plaintiffs, the plaintiffs 
brought an action in the Exchequer, and in August, 1872, 
established the validity of their patent and recovered damages, 
In November, 1873, in consequence of the defendants havin; 
laid down twelve more switch-locks during the above-mention 
proceedings, the plaintiffs applied to the same Court for an in- 
junction; Sut, at the suggestion of the Bench, consented to allow 
these twelve switch-locks to remain, on condition of the defendants 
paying the usual royalty-for them. The present bill was filed in 
consequence of the defendants having, since November last, 
without a licence from the plaintiffs, laid down at least one other 
switch-lock—namely, that at the Hastings Junction, Tunbridge. 
The defendants allege that an arrangement was come to on the 
occasion of the application to the Exchequer that they should be at 
liberty to put down more switch-locks than the thirty-four then in 
use upon giving notice to the plaintiffs and tendering the usual 
royalty ; but this is denied by the plaintiffs, who now moved for 
an injunction to restrain the defendants from laying down and 
using any more switch-locks than the thirty-four already in use on 
the line without a licence. 

Mr. Theodore Aston, Q.C., and Mr. Waller appeared in support 
of the motion. 

Mr. Webster, Q.C., for the defendants, submitted that the 
question was whether more harm would be done by granting or 
refusing the injunction, and contended that an injunction ought 
not to be granted, although the right had been fully determined 
at law, on account of the benefit the public would derive from 
the increased use of the switch-locks on the South-Eastern 
Railway. . 

Mr. Phear followed on the same side, 

The Master of the Rolls, without hearing a reply, said it was a 
matter of course that an injunction should issue until the hearing. 
A judge had no discretion at his caprice or —— to refuse to 

rotect a patent after the right had been established at law because, in 
his own opinion, it might be for the public convenience that the 
patent should not be ) woe _ After passing a severe censure 
on the conduct of the defendants in infringing the plaintiffs’ patent 
even after final jengnen* his Honour granted an injunction, 
restraining the defendants until the hearing from laying down or 
using any more switch-locks than the thirty-four ly in use 
and the one at the Hastings Junction, Tunbridge (for the removal 
of which the plaintiffs did not ask), on the defendants undertaking 
to pay the usual royalty forit; the injunction to be suspended as 
to the use of any other switch-locks, if any such there be, for 
fourteen days. 


COURT OF EXCHEQUER, WesrminsTER, JAN. 21, 
(Sittings at Nisi Prius, before Baron BRAMWELL and 
; _ Common Juries.) 
CLEMENTS V. HOLDSWORTH. 
THIS was an action for damage to a steam-engine all 
been occasioned by the defendant permitting an 
to manage it, 


to have 
ilful person 





Mr. Thomas appeared for the plaintiff : and Mr, Edward Clark 
for the defendant. 

The plaintiff is an innkeeper at Cheam, and the defendant is a 
timber merchant at Croydon. The plaintiff let to the defendant 
a steam engine to be used for driving a machine for cutting timber. 
The har ee while under the management of a young man who was 
gen ly employed by the defendant as his clerk, exploded, in con- 
sequence of an overpressure of steam, and killed the person in 
charge of it, 

The defence was that the person in charge of the engine was 
fully capable of managing it, 

The jury returned a verdict for the plaintiff—damages, £110. 





REVOLUTION INDICATOR FOR SHIPS. 


THE following circular has been published by the Society of Arts. 
“The Gold Medal of the Society, or £20 is offered, for the best 
* Revolution Indicator’ which shall accurately inform the officer 
on deck, and the engineer in charge of the engine, what are the 
number of revolutions of the paddles or screw per minute without 
the necessity of counting them. The following are the conditions :— 
(1.) Simple in construction. (2.) Not ey mace and easily 
refitted in case of accident. (3.) Accuracy not depending upon the 
heel or steadiness of the ship. (4.) To indicate to the officer on 
deck in charge of the ship, and to the engineer in the engine room, 
the revolutions per minute at all times, by night and day, imme- 
diately by simple inspection, without the necessity of counting, or 
the use of a watch. (5.) It is desirable that the error should not 
exceed 2 per cent. (6.) Moderate in first cost and expense of fitting ; 
cost to be stated. (7.) Drawings or working models to be sent to 
the Society not later than Ist of June, 1874. The ‘Patent Log,’ 
the ‘ Berthon Speed Indicator,’ and the! ‘Counter,’ have been in 
use on board ship, but fulfil offices distinct from the required 
‘Revolution Indicator.’ By order, 

“Society’s House, John-street, Adelphi, P. Lz NEvzE FostEr, 

“London, W.C., January, 1874. Secretary.” 


The following letter from Vice-Admiral Ryder drew attention to 
the need of such an instrument :—‘“‘Sir,—Ever since ships were pro- 
pelled by steam, and more especially since the ‘ screw’ and ‘ direct 
engines’ were adopted, it has been a desideratum to provide a 
* revolution indicator,’ which would inform the officer on deck and 
the engineer in charge of the engine what are the number of revo- 
lutions per minute; and that this information should be obtainable 
immediately with accuracy by the officer on deck himself, without 
any reference by him to the engineer, or to any one else, and b 
both, without any necessity for counting the revolutions, whic: 
involves the further necessity of using a watch, and requires 
a lantern to be brought on deck at night to the officer of the 
watch on the bridge, which, in bad weather, is often impossible. 
Various plans have been proposed, but none have as yet been suc- 
cessful. They have, as a general rule, been dependent upon the 
centrifugal action of weights, as in the ‘governor’ devised by 
Watts. The motion of the ship in rolling and pitching seriously 
affects the accuracy of this description of ‘ revolution indicator.’ 
To men-of-war an accurate ‘revolution indicator’ would be inva- 
luable, particularly (1) in fleets. Inaccurate station-keeping, 
which leads to much signalising, to reprimands, to irritation, to 
grievous waste of time, is caused chiefly by the unnoticed small 
accelerations and retardations of the engine, arising, amongst 
other causes, from changes in the mean pressure in the cylinder, 
and these again result from alteration in the vacuum, in the pres- 
sure of the steam in the boiler, or both. ‘ Revolution indicators’ 
would inform the engineer in charge or the officer on deck of any 
change in the number of revolutions, whether in excess of or in 
diminution of the number ordered to be maintained by the cap- 
tain. In fogs—so common in the Channel—‘ revolution indica- 
tors’ would be highly prized, and aid materially in keeping the 
fleet in close order. (2) In single ships, Many a hazardous error 
in the assumed position of ships—and therefore probably many a 
wreck— would have been prevented if the officer in charge of the 
deck could have detected immediately that the engines were being 
allowed to make more or fewer revolutions than had been ordered. 
As it does not appear that there is any prospect of the want being 
supplied without the incentive—so often successful in previous 
cases—afforded by the offer of the Society of Arts medal, I submit 
that the Society offer their gold medal for the best ‘revolution 
indicator.’ ** ALFRED RYDER, 

“Vice-Admiral. 

**5, Victoria-chambers, Westminster, Oct. 9th, 1873.” 





CemMENT TESTING.—Somewhere about a twelvemonth since we 
illustrated and described in this journal an ingenious little ma- 
chine, the invention of Messrs. Michell and Carrington, for 
testing the strength of Portland, or, indeed, aay other cement, 
and we pointed out at the time the importance to 7 ss n0e an 
builders of their acquiring an accurate knowledge of the strength 
of the materials with which they were dealing. In view of the 
very largely increasing use of this cement, we are glad to learn 
that our recommendation has been extensively acted upon, and 
that the machine in question is used by many of our leading en- 
gineers, and at the Government establishments at Shoeburyness, 
Waltham Abbey, Shorncliffe, Woolwich, on some of the public 
works in India, as also at the Dock Extension, Cork. A point 
that strikes on the question is this—the increased demand for 
cement brings with it a temptation—we do not by any means say 
it is yielded to—to manufacturers to supply an inferior or insuffi- 
p tad prepared article, and thus arises a greater necessity 
for the test of quality, a falling off in which might in many in- 
stances en er life toa great extent. No engineer or builder 
would think of using iron columns or girders without their being 
tested, and so in like manner should be cement. The machine 
we mention has the advantages of being self-contained and port- 
able, so that it may readily be used at different points of exten- 
sive works, a not unimportant advantage, as it does away with 
the excuse often made by contractors, X&c., as to the difficulty 
and expense of taking materials to the testing place. 

Tue Ercrric TELEGRAPH AT THE GoLp Coast.—A large 
number of men of all colours, castes, and s, are employed 
under the Royal Engineers in the construction of the land tele- 
graph lines on the Gold Coast. Wherever it is practicable, trees 
are substituted for telegraph posts without cutting them down. 
By means of the light wire and small insulars sent out from 
Henley’s Telegraph Factory at North Woolwich, these men, with 
no other tools than a light ladder, e gimlet, a handsaw, and 
axe, can complete six miles of line per day, when the way is tole- 
rably clear through the bush, The number of insulators and tree 
posts per mile varies according to the nature of the ground. The 
average on level ground is eighteen intermediate and three strain- 
ing posts per mile, which aspan of eighty-four yards, and on 
hilly ‘and difficult ground there are as many as twenty-six poststo the 
mile, and in ptional inst tn the Gold Coast expedition ¢ The 
tel h apparatus employed e Coast expedition against 
the Asl fon is the invention of Sir Charles Wheatstone, and is 
contained in a compact box, 13in. long, Sin, broad, and Tin. deep, 
the weight of the whole being under 251b. The electric power jis 
derived froma permanent magnet within theinstrument, a constant 
series of currents from which is obtained by a rotation of a small 
iron armature placed before its poles and turned by a handle 
in front, The signals are made Sy cand ste se of 
lettered fingered keys arranged roun te. By means 
of these instruments camp and field m can be transmitted 
at the rate of twenty words minute a distance of 100 or 200 
miles. The object in the field telegraph is that of 
making known the enemy’s position or num strength, 
order arms and reinforcements from distant stations, and to con- 
trol any mili and strategic movements found necessary in the 
war on the Gold Coast with the Ashantees, 
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RAILWAY MATTERS. 


Tun Babi nd San Brendel Relive Compens’y Walle seesipts 
for the week ending 6th Dec. show a decrease of . 


TuE Khedive of Egypt has ordered the construction of a railway 
from = Soudan, and the works are to be immediately pro- 


In the twelve months ended the 31st ult. the value of railway 
carriages for passengers exported amounted to £142,958, in the 
previous.year to only £38,785. 

AT a meeting of the Camberwell branch of the Amalgamated 
Society of Ratlwa Servants, Canon Jenkins stated that three 
railway men were iilled every day, and eighty-three injured. 


Cxasses for the instruction of non-commissioned officers and 
intelligent, privates in phy have been formed at Aldershot. 
a have been issued for young soldiers to be selected for 
this duty. 


Two locomotives on the Boston and Maine road are being fitted 
with a feed-water heater which consists of a coil of pipe placed 
inside the smoke stack, and connected with the pump which 
supplies the boiler. The cold water from the tender passes pay 2 
this pipe. The device is not a new one, though there may 
some peculiarities of construction or arrangement in this instance. 


T ew Board of Railway Commissioners have issued a form 
of notice to be used by companies when two or more desire to 
enter into working agreements. The particular powers sought 
are to be advertised in the ne pers, and ms aggrieved are 
to send in their objections to the Railway Commissioners under 
twenty-eight days after the first public notification of the 
scheme, 

THE great iron bridge of the Chicago, Alton, and St. Louis Rail- 
road Company, crossing the Mississippi river at Louisiana, Mo., 
was completed on the 23rd Dec., 1873. This bridge consists of 
nine 8 ranging from 160ft. to 260ft. in width. The draw 
which is 444ft. in length, is the longest in the world. The total 
length of the bridge is 2052ft., and in and of it are 5000 cubic 
yards of masonry, 50,000 cubic yards of rip-rap, 250,000 cubic 
yards of earth embankment, and its superstructure is all iron. 

A NEWLY projected line of railway from Naples to Rome, through 
Gaeta, has been approved of by the Minister of Public Works. The 
proposed line will run from Naples, through Aversa, Monaragone, 
Sessa, Gaeta. Terracina, and Velletri to Kome. The new line will, 
it is said, when constructed, reduce the journey to Rome < d three 
hours. The lines in operation on the eastern coast have to 
a considerable extent diverted traffic from Naples; the new project 
would no doubt be of advantage to that city, by > it into 
more immediate communication with other parts of Italy. 


Tue Lancashire and Yorkshire Railway traffic returns show an 
increase ef £2072 ; the London and North-Western, an increase of 
£4663; the Midland, an increase of £4177; the North-Eastern, an 
increase of £4867; the North British, an increase of £2903; 
the Great Western, an increase of £5066; the Great Eastern, an 
increase of £2783; the Caledonian, an increase of £8075; the 
Manchester, Sheffield, and Lincolnshire, an increase of £1530; the 
London and South-Western, an increase of £1193; the Great 
Northern, an increase of £2026; and the London, Chatham, and 
Dover, an increase of £30. 


Tue Allentown Chronicle of the 26 inst. says :—‘* The locomotive 
Fort Washington, which exploded her boiler near Lansdale, on last 
Monday evening, was constructed about three years ago, and was 
one of three which was built with steel boilers at an extra cost, 
The Edge Hill, one of the three, exploded her boiler in Philadelphia 
about a year ago, which accident was attended with loss of life 
and created considerable commotion at the time. The explosion 
of the Fort Washington so soon after has almost convinced the 
North Pennsylvania Company that steel boilers are a failure. 
The remaining engine of the three, the Sandy Run, has been taken 
into the shops to be overhauled, and if she is not completely 
remodelled, will be run with extraordinary caution. ese 
engines were all freight or coal engines, and their weakness will 
not affect the feeling of passengers. 

WE understand that the Great Western Company is about to lay 
down the mixed gauge from Bristol to Swindon, the main line from 
the latter point to Paddington having already both gauges laid. 
The narrow gauge system will also be adopted in a short time, the 
conversion commencing where the Weymouth branch leaves the 
main line at Chippenham, and from Bathampton to Salisbury the 
line will be entirely narrow gauge. The change of gauge will be 
first carried out on the Salisbury line, a distance of forty miles ; 
the traffic on this line will be interrupted for the day only. The 
materials for the work will be at hand, and numbers of men 
will be employed. The alteration of gauge will be subsequently 
made upon the Pie gs | branch, these two branches maki 
about 130 miles of line. From Swindon to Bristol, about fif 
miles, the line is double, and the extra rail to provide a mix 
gauge will have to be carried out over about 100 miles, irrespective 
of sidings. 

THE Lime-street Station at Liverpool of the London and North- 


Western Company is at present undergoing a most extensive 
enlargement, the works in involving the e ion of the 
station area to more than le its present size. e unusually 


large outlay of £500,000 which the company are about to incur in 
the ent shows the extent and magnitude of the work. 
The present station occupies an area of upwards of four acres in 
—_ having a frontage to Lime-street 320ft. long, and extending 
about in depth. The Lime-street will be carried, 
in continuation of the —_* double its present length, and 
when completed will be long. The new buildings forming 
the extended station elevation are intended to be of a handsome 
tao eo 

e front o! e a re. The t 
number of Qectie ston of rails a i : om 
together with additional single lines and sidings, whilst there will 
be two additional platforms, making six double lines of rails in all, 
besides the single lines and sidings, and five platforms, 

THE derivation of began ition of an affection of the eyes 
very commonly known as tonism (colour blindness) is, as 
| Se coy ee eur. — from the name of the 
great p er, the pro; ler of the atomic theory, who was 
attacked by it Properly —s it is simply went on the 
part of certain people to judge of colour, or more accurately, of 
certain colours. Dr. Favre has communicated to the Congress at 
Lyons the result of the researches, which, as chief physician of the 
Paris and Lyons Railway Company, he has made on the subject, 
the object being to determine what influence this disease or affec- 
tion may have on the general safety of travellers, nie wy | to 
this report, amongst 1196 different individuals examined from 
1864 to 1868 13 cases of red-colour blindness and one of green were 
found. Again, amongst 728 oaijocs examined between 1872 and 
1873 he testifies to 42 of colour blindness more or less developed. 
He further estimates the number of people in France suffering 
from this malady at nearly a million, and gives as the most com- 
mon causes of it wounds, typhoid fever, syphilis, &c. The danger 


NOTES AND MEMORANDA. 


AN acreis thesquare of the h enuse of a right angled triangle 
be a - are, respectively, 66ft. and 198ft., or four rods and 
welve 


In an essay on the theory of the formation of coal, M. Claude 
Collas b: ed the theory that the atmosphere in the carboni- 
ferous age contained a much larger proportion of carbonic acid | 
than now. | 


AccorpDING to the official account of exports, the value of | 
telegraphic wires and apparatus forwarded from the United 
ingdom last year had increased to £2,359,563 from only £405,813 
in the previous year. 

Tue following is given as a means of cementing leather to 
metals : the leather is painted with a warm extract of nutgalls, the 
roughened and heated metal is coated with a warm solution of | 
glue, the leather put on and pressed. 

THE Pekin Gazette is the oldest journal in the world. It is | 

inted on a large sheet of yellow silk, and appears in the same | 

orm, with the same characters, and on the same kind of stuff, as | 
it did a thousand years ago. The only change is in the writers. 


In 1868 the yield of coal in France amounted to 13,400,000 tons, 
and in 1872 to 15,300,000 tons. The annual consumption reaches | 
22 million tons, and coal is — by England to the extent of 
four million tons, by Belgium of two millions, and by Germany of 
one million. 

WE have seen a suggestion that the ocean telegraph cables should 
be provided with branches at intervals, theend dan branch being 
brought to the surface and held there bya buoy. By means of 
these floating stations, ships in distress near the line of the cable 
could communicate with the shore. 


M. PE.icor has recently agg a note on the distribution of 
potassa and soda in vegetables. Beans watered with solutions of 
soda salts were found on incineration to have rejected all the soda, 
while those watered with 
preciably greater amount of that alkali than those watered with 
pure water. 

AMMONIA SOAP, much superior to soaps containing fixed alkalis 
for washing wools, M. Robart proposes to make economically from 
putrified urine. The urine is saturated with hydrochloric or sul- 
phuric acid and a potash or soda soap introduced, when a double 
decomposition takes place, the ammonia soap separating as a coag- 
ulum on the surface, 


To determine the quantity of paraffin in stearine candles, the 
substance is saponified by potassa, then precipitated by calcium 
chloride, the calcium soap washed on the filter with hot water and 
dried at 100 deg. Part of it, after powdering, is extracted with 
petroleum ether, the extract evaporated at 100 deg. and weighed, 
when the residue represents the paraffin. 

ACCORDING to M. Cailletet, a film of liquid carbonic acid, one 
twentieth of a millimetre in thickness, will prevent the passage of 
a current of electricity. This liquid acid will not dissolve common 
salt, sodic sulphate, or calcic chloride. Potassic carbonate in it 
forms a bicarbonate which precipitates. Sulphur and phosphorus 
are insoluble in it. Iodine dissolves to a slight extent. Petroleum 
and ether dissolve considerable quantities of the liquid acid. 


A FREIGHT car loaded with silkworms’ recently passed over 
the Pacific Railroad from San Francisco to New York. They were 
from Japan, and were consigned to a Paris house. The weight of 
the eggs was 94 tons, and they were valued at over 2,000,000 dols. 
They were packed upon leaves, layer upon layer, and placed in air- 
tight tin boxes, which were again enclosed in matting, while the 
car was kept carefully darkened, and at a temperature below freez- 
ing-point, 

To test bread for alum, take a wineglassful of water, place it in 
a porcelain dish, and a teaspoon of tincture of logwood 
(prepared by digesting two drachms of freshly cut wood in five 
ounces of alcohol) and the same quantity of a concentrated solution 
of carbonate of ammonia in water. Dip into the pink-coloured 
solution a piece of bread to be tested for alum, withdraw it after 
five minutes, and lay it on a plate to dry. If in one or two hours 
the bread becomes of a blue colour, it contains alum; if it contains 
no alum the red colour will entirely disappear. 


THE imports of Australasian gold into the United Kingdom in 
1873 exhibited a large increase as com with 1872, havin; 
amounted to £9,471,601, as compared with £6,014,621 in 1872, an 
£6,919,480 in 1871. The increase in the imports was still con- 
tinuing at the close of last year, the receipts of December having 
been £1,341,672, as com with £618,996 in 1872, and £433,647 
in 1871. The Star and Peace Company, Hawkin’s-hill, New South 
Wales, have cut a rich vein of stone in its new shaft, and spe- 
cimens which have reached Sydney were considered highly satis- 
factory. 

IT appears from experiments made in St. Petersburg that, con- 

to the opinion generally entertained, gold coin wears away 
faster than that of silver. Twenty pieces of gold half imperials 
and as much of silver copecks—coins of about the same size—were 
ut into new barrels, mounted like churns, which were kept turn- 
ing for four hours continuously. It was then found on weighing 
the coins that the gold ones had lost sixty-four grammes—the 
silver ones only thirty-four ; but as the number of gold pieces was 
28 per cent. less than those of silver, the proportion is of course 
greater to that amount in favour of the latter. The silver also 
contained more alloy than the gold. 


AN apparatus for determining the inflammability of petroleum 
oils intended for illumination has been contrived by M. Gramer. 
It consists of a metallic cylindrical vessel closed with a movable 
cover, in the centre of which is a hole. Through this hole pro- 
jects a wick which is inserted in a tube solde to the bottom. 
Another hole in the cover allows of a thermometer being fitted 
into the apparatus, which when used is about two-thirds filled 
with the oil to be tested; the wick is then lighted, and as soon as 
any inflammable vapour is evolved a slight puff takes place, which 
extinguishes the light, when the temperature marked by the ther- 
mometer is noted. The results are said to be very accurate, and 
the tests can be made ina shorter time than in the ordinary way 
with a water bath, 

TueE ribbon industry of Russia employs forty-three factories, 
with 1000 workmen, and an annual product of 500,000 roubles 
value. The silk branch is at a disadvantage from the tardiness of 
manufacturers in accommodating themselves to the changes of 
fashion. The factories for galloon are twenty-three in number, 
and there are upwards of sixty gold-thread factories, employing 
about 2000 workmen ; the annual product may be estimated at 
2,500,000 odd roubl Embroidery in a national style is carried 
out on a large scale. The Russian women show great skill in these 
productions, many of the embroideries intended for ecclesiastical 
—— exhibiting representations of paintings. The immigra- 

ion of Persian artists led to the embroidering of tablecloths, 
ladies’ jackets, &c., in their national style. 

AccorpiInc to an American wma gs A the first steam 
train in America made its trip on the Mohawk and Hudson 
Railroad, from Albany to Schenectady, in the year 1831. 














of fore pn , and possibly in some instances wit 
the knowledge of the subject or his _ is one which de- 
serves attention, for although we 
instances in which errors have been made 
Dr. Favre, as we understand him, is 
a with him when he says that the only 


of the dangers which may 

periodical optical all men 
coloured signals, a mistake in the use of 
disastrous results. We recommend 
locomotive superintendents and traffic 


managers, 





The tive called the “‘ John Bull” was imported from 
England, the cylinder was 5hin.; stroke, 16in.; , 
Her boiler was 5ft. long, and had thirty copper tubes, 4in. in 
diameter. Her connecting rods worked on double cranks on the 
front axle, and she had no “‘ pony wheels,” Her weight was 
four tons. The bodies of the cars were made in poet a the 
old-fashioned stage-coaches, being placed on car- 
train was com 
two coaches, name of the 


tassa salts had not taken up an ap- | 


d | not clear that the company 


MISCELLANEA. 


Tue production of bituminous and coke pig iron in the United 
States overtook that of charcoal in 1869, et | Be kept in the lead 
ever since, 
A TELEGRAM from Constantinople says that it is reported that 
the mines of Heraclia are on fire, and that the fire has been burning 
for the last two months, 
A NEw blast furnace is now approaching completion at Port 
Henry. It is the first furnace to go into blast in the United 
States with the new hot-blast fire-brick stoves. 
NapPoLEeoN was mistaken when he said “ Providence is always 
on the side of the heaviest artillery,” for Fort Adams, with its 
heaviest artillery, is on one side, and Providence on the other. 
So they say in Rhode Island, U.S. 
Tue Emperor of Austria has conferred the ight’s Cross of 
the Order of Francis Joseph upon Mr. Joseph B. Jackson, Etna 
Works, Sheffield. Mr. Jackson is a member of a firm enjoying a 
very high reputation for the manufacture of saws, 
Lucy Furnace, Pittsburgh, made 475 tons of Bessemer pig iron 
in the last week of December, which is claimed to be the largest 
yield ever produced in the same time by any furnace in this 
country.—Bulletin of the American Iron and Steel Association. 
A “Srupent’s Library” of technical and scientific works has 
just been opened in Bride-lane, Fleet-street, for the purpose of 
extending the benefits of the subscription circulating system to 
all classes of students. The first catalogue promises well. If 
well managed, this library ought to prove very successful, for it 
would supply an admitted want. 
Wirn the view of diminishing the chances of collision the 
steamers of the Cunard line will henceforth take a specified course 
for all seasons of the year. On the outward passage from Queens- 
town to New York or Boston crossing meridian of 50 at 43 lat., 
or nothing to the north of 43, On the homeward passage, crossing 
the meridian of 50 at 42 lat., or nothing to the north of 42. 
AMERICAN advices to the 2nd inst. state that the British ship 
International had arrived at New York from London with a cargo 
of iron torpedoes and 1640 miles of torpedo cable for the United 
States Government. There were also a large number of electric 
batteries on board, to be used in working the cable. The torpe- 
does are composed of iron and copper of the best material, and 
one of them would be sufficient to blow up-a large ship. The 
International would reach Willetts Point on the 3rd inst., where 
the cables and torpedoes would be stored. 
THE following appears in Ocean Highways :~Captain Heaviside, 
R.E., of the Great ‘Trigonometrical Survey of India, is completing 
the work of Captain Basevi, by forming a base station for the 
India pendulum operations at the Kew Observatory. With this 
object he is now engaged in swinging Captain Kater’s original 
convertible pendulum ; and a remeasurement of its length will be 
undertaken, probably at the Ordnance Survey Office at Southamp- 
ton, by Colonel Clarke, the highest authority in England, and 
probably in Europe, as regards the measurement of standards. 
A SERIOUS fire has broken out in a coal pit at Tinsley Colliery, 
near Sheffield. One of the banks, distant about 1000 yards from 
the pit shaft, is on fire for a length of about 40 yards; and gangs 
of men have been unsuccessfully employed in putting it out for the 
last three days, It is supposed that the fire has been caused by 
spontaneous combustion. About 500 men were employed in this 
pit ; but they have been obliged to cease work in the colliery 
until next week, when it is believed the fire will be extinguished. 
The —— to property is very great, but the amount cannot be 
ascertained, 
THERE now seems to be some probability of the rich iron mines 
of the island of Elba being worked on a far larger scale than they 
have hitherto been conducted, as a convention has just been signed 
between the Minister of Finance and a society of Italian capi- 
talists for leasing these mines from the Government for a term of 
thirty years. According to this contract, the remainder of the 
present lease to Messrs. Bastogi, which terminates in 1881, will be 
taken up by the new company, who have engaged to establish 
ironworks on a large scale on the island for the production of 
35,000 tons of pig iron annually, and to carry out all necessary 
works for the carriage of ore from the mines, 
THE Bérsenzeitung, of Berlin, says that besides the new rifled 
21-centimetre mortar, which has been furnished to the German 
siege train, two other monster guns are now in course of construc- 
tion for siege purposes. One is a 21-centimetre rifled coil-gun, 
with a projectile of 350 lb., and the other a rifled 28-centimetre 
mortar, with a projectile of 450 lb. weight. Each of the two 
divisions of the siege train is to have forty of the 25-centimetre 
mortars, besides 360 guns of other kinds. The 21-centimetre coil 
guns used on board ship and on the forts on the coast are 200- 
pounders, and will also be available for the siege train when re- 
quired. The heaviest gun hitherto used in a siege on land was the 
rifled 21-centimetre mortar with 180 Ib, shot. Two only of these 
were used before Strasburg, and four before Paris. The German 
army now has at its disposal for siege operations from 100 to 120 
monster guns of much greater calibre even than the 21-centimetre 
mortar. The new 21-centimetre siege gun was exhibited this year 
at Vienna by the firm of Krupp, together with a 28-centimetre 
howitzer. 
| Weare glad to find that our expressions of hope, that floating 
| swimming baths in the Thames may some day exist, are likely to 
| be fulfilled. On Wednesday, under the sanction of the Metropoli- 
tan Board of Works, the preliminary steps for the removal of the 
| pier at Hungerford Bridge or the Victoria Embankment were 
| commenced, it being the intention of the Floating Swimming Baths 
Company to erect on the site of the pier a floating bath, which 
will be available at all states of the tide. This bath, whicn will 
supply a long-felt want, will be pleted and opened on the 1st 
of May. The bath, which is built of glass and corrugated iron, 
will present a light and eful appearance, the entire length 
being 180ft. by 3lft. in width, and the swimming area 135ft. by 
25ft. It will accommodate 1200 swimmers at one time. The 
bottom of the bath will be covered with encaustic tiles, and the 
ends fitted with huge filters to supply a continuous flow of pure 
water through the bath. A constant supply of hot water will 
regulate the temperature of the baths at alltimes, and the galleries 
will be fitted with hot baths and private dressing rooms, A second 
bath, 260ft. in length, is being constructed for Pimlico, and will be 
ready for use in June. 


Two petitions were presented on Saturday to Vice-Chancellor 
Sir C. Hall for an order to wind up the Air Gaslight Company, 
Limited. The company was formed for the purpose of purchasing 
and working a patent granted to two gentlemen named Harrison 
for the manufacture of air gas, and the making and dealing in all 
such oils, chemicals, &c., as might be necessary for working the 
patent.. The capital of the ~~ was fixed at £200,000 in 
40,000 shares of £5 each. Of this number 27,055 shares were 
allotted, on which about £111,212 was paid up. Of this sum the 
Messrs. Harrison received no less a sum than £100,000 for their 
patent, and the residue of the money was spent. Soon after the 

urchase of the patent was effected it was found to be worthless, 
‘or although the om supplied some of their gas to the Crystal 
Palace and a portion of the district of Richmond, it was impossible, 
from the great expense which the manufacture and supply of their 
gas entailed upon them, to continue their operations. In the words 
of the petitioners, ‘‘the substratum of their business was now 
practi: gone,” and the scheme was an abortive one, Some of 
the eve bw opposed the tions on the oo that it was 
ill and man- 

ent be successfully work After some discussion, the Vice- 
Chancellor ordered a meeting of the shareholders to be called for 








coupled by means of chains. 
(carrying the fuel in barrels) 
engineer was Ji Hampton, 
twelve miles an hour. 
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and the rate of speed attained was 


the 28th inst., to ascertain whether they wished the business to 
go onorto be woun up. 
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PATENT CRANE EXHIBITED AT VIENNA. 
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In the accompanying illustration we illustrate a orane exhibited 
at Vienna last year by Messrs. CO. E. De Loriere and Co., Victoria- 
street, Westminster. We cannot better describe it than in the 
inventor’s own words. The object of the apparatus, combined 
with the gearing is, says M. De Loriere, ‘‘ to more effectually 
utilise the accumulated power in a fly-wheel in motion by applying 
it at the point of greatest efficiency through the medium of a com- 
pound motion, thus overcoming the difficulty of the dead points 
and making effective power heretofore lost.” 


Result of Experiments made 


arrangement of levers that have lost motion, which is pro- 
duced by travelling i working in the slots shown in 
Figs. 1 and 2. The working of the apparatus is as follows:— 
The hand crank marked C! is placed at right “— to the 
cranks A. The force exerted upon the crank during that 
rtion of its revolution which is most effective is transmitted 
irectly through the system of rigid cranks and lever A, being 
then at their point of greatest efficiency, the cranks and levers 
marked M not transmitting any of it until the movable bearings 


on Chas, E. de Loricre’s Heist. 
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; Ee gia 2 - - 2 < 
ft. in. | | 
1 1130 70; #82° | 2 6 46°12 13°125 41°1 14831 “4494 Strong man ; high speed. 
2 1130 7 0 89 | 28 6 35°37 10°766 41'1 12165 *3686 Strong man ; average speed. 
8 1130 7 0 39 23 6 35°37 10°766 411 12165 *3686 Average man ; average speed. 
4 850 7 0 47 23 6 88°20 8°932 80°9 7592 *2240 Average man ; one hand. 
5 280 6 9 16 lly 8 | 41°25 25°821 20°4 7089 2148 Average man ; one hand easily. 
6 850 7 0 15 ll} 3 44°00 28°00 60°9 23800 “7212 Average man ; utmost speed. 
7 1130 | 7 0 23 ll} 8 28°68 | 18°256 82°3 20629 | +6220 | Strong man; full power developed. 
8 850 7 0 17 lly 8 88°61 24°708 61°9 20897 *6322 Average man ; utmost speed. 
9 1180 7 0 25 23 6 55°20 16° 256 41°1 18984 “5752 Average man ; utmost power. 
10 1130 7 0 23 23 | 6 59°98 18° 256 411 20629 *6251 Strong man ; utmost power. 











N.B.~In the above calculations no allowance has been made for friction. 


The apparatus is a combination of cranks _ levers connected | working in the slots of the levers marked M have taken up the lost 


together, and described as follows :—First, 
cranks and levers that are coupled by connecting-rods 
lost motion, the arms of the lever from the fulcrum 
of the same relative length as the cranks, 


of | motion and become effecti 
rau | erecta 
01 oO 
Second, the’ power is applied thro 


But at this point the cranks and 
ead point, or nearly so, and not effective. 
revolution of the hand crank C', the 
ugh one or the other of the systems marked 


B alternately at their points of greatest efficiency until they are 
at dead points, when the force is again transmitted through until 
it has nearly reached its dead point again, and so on alternately. 
By this combination the power accumulated in the fly-wheel 

constantly being di upon the cranks at their most effective 
leverage, and the power is di suddenly as by concussion, 
thus making the momentum of the y-wheel far more effective than 


in any aj tus heretofore in use. A 

So far i De Loriere. In proof of the acc of his assertions, 
he has supplied us with the table of the results of experiments 
made with the crane, which we give below. 





We shall only add that Mr. Henry Vignoles, M.I.C.E., Duke- 
street, Westminster, experimented on the hoist, and reports 
that after examining the different parts which compose the 
machine, he pronounces it simple, safe, and comparatively 
inexpensive in its application. In order to in ite 
advantages, Mr. Vignoles it in competition with an 
ordinarycrab, constructed with the same proportion of gear, 
handle, &c, In the first experiment made with De Loeriere’s 
hoist, an average man completed 23 revolutions of the handle and 
raised 1130 Ib, a a In thesecond experiment, 
a strong man completed 114 revolutions and raised 850 lb. 7ft. in 
fteen seconds. In the experiment with an ordinary crab the 
same man as in experiment No. 1 with extreme difficulty com- 
pleted only eight revolutions, and raising the 1130 Ib. 28in. in the 
same time, viz., thirty-two seconds, and he considers that these 
practical experiments prove the great advantages of the crane 
constructed on M. De Loriere’s principles, 





INSTITUTION OF CIVIL ENGINEERS, IRELAND.—A general meet- 
ing of this Institution was held last week in Dublin. Mr. Charles 
P. Cotton, president, occupied the chair, and read a paper ‘On 
the failure of the Aldern Rocks Beacon, in Crookhaven Bay.” He 
gave an interesting description of the erection of the n, 
which was composed of cast iron plates, but which, after being up 
a couple of months, was swept away by the wind and the waves. 
He pointed out the faulty principle of the structure, and 
that the best mode of preventing a similar accident in future 
would be to fill up the casing with concrete of pyrites and Port- 
land cement; and that, if possible, the casing should be dispensed 
with, and the structure built of rubble stone if the pyrites could 
be procured of sufficient hardness, 

ACCIDENT TO Mr. AVELING.—We regret to state that on Satur- 
day ee 9 a serious accident occurred to Mr. T. Aveling, of 
the firm of Aveling and Porter, Rochester. At the time of the 
accident Mr. Ave was aged in eer” g to a gentleman 
the principle introduced at the works of heating iron plates by 
means of the vapour from creosote, when during the time the 
furnace was a from some cause which at present 

pears to be inexplicable, an explosion took place, the full effects 
of which were sustained by Mr. Aveling, who was severely injured 
about the face and neck. Surgical aid was immediately obtained, 
and we are happy to state that although grave fears were at one 
time entertained that Mr. Aveling would lose his sight, no appre- 
hension on this point is now felt. Mr, Aveling suffers much, but 
his progress is satisfactory. 

THs AMERICAN Pic IRON MaRKET.—One of the oldest and best 
——_ furnacemen in this section, and one whose predictions 

ave almost invariably come true, asserted his belief that the 
price of forge would be from 32 dols, to 34 dols. in 
Pittsburgh within a very few weeks. is was a little in advance 
of our idea on the subject. From 30 dols. to 32 dols. was the 
figure at which we had p it, but we have so much confidence 
in the opinion of this gentleman that we accept his figures. And 
the longer we watch the course of the market the more we are con- 
vinced of the correctness of his view. Our furnaces in this section 
are sold far heavier than buyersimagine. This, with the enormous 
decline in production, caused by the ‘‘ blowing out ” or “ banking 
up” of furnaces, makes the stock of pig Jess than is generally 
supposed. As we go among buyers, we hear on every side of 
usals of brokers to renew offers made only a week ago. There 
is also a disposition to withdraw from contracts positively made. 
So also the offerings for future delivery are very small at current 
prices. We know of one sale of 3000 tons for January delivery 
that was refused at the same rate that the same iron was sold for 
on the day of the offer. That those interested may have some 
definite idea of the actual condition of things, we publish in 
our next a statement of furnaces in blast and out of blast in 
various parts of the country on January Ist, 1874, compiled from 
— of our special correspondents.—American Manufacturer. 
RISH COAL-FIELDS.—Mr. J. McC. Meadows gave a very in- 
teresting account of the Irish coal-fields before the Geological 
Society of Ireland last week, at a meeting of that society held in 
Dublin. He directed ial attention to the 3ft. seam in the 
interior of the coal which forms the Kilkenny coal mines, which 
yielded a supply of from thirteen to fourteen millions of tons, and 
which was exhausted about twenty-five years ago. Speaking of 
the supply of the future, he said the first workable seam had been 
ascel ed to be the farrow or 4ft, seam, and several workings 
had been opened upon it ; the farrow seam might be looked upon 
as the principal source of future supply. The seam was variable 
in thickness, the greatest depth being found in the interior. 
The seam below the farrow was known as the “‘ rushes,” and had 
been worked in several points, The present output from all the 
workings in the coal-fields was at the rate of 80,000 tons 
a year, while the position of the miners was not equal to the agri- 
cola labourers. The coal of all the fields was anthracite or 
smokeless. From the of the Royal Commission, the total 
quantity of coal in the district was estimated at 75,000,000 tons, 
fifty of which were of practical value. Reference was made to 
the non-connection of rail with the coal-fields, which was con- 
sidered as an essential to their efficient working as a popular 
boon, In the discussion which followed, Professor Hall referred 
to the similarity in the stratification of the Leinster coal-fields 
and the Lancashire and Welsh coal-fields. He deprecated the 
want of foresight in engineers who planned railways throughout 
the country, in apparently keeping away from the coal districts, 
which be made so valuable. This had been done, he be- 





lleved, in the absence of any expectation that coals would reach to 
40s, a ton, 
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WASTE WATER METER. 
DESIGNED BY MR. DEACON, C.E., LIVERPOOL, 
(For description see page 66.) 
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WATER SUPPLY.--WASTE AND CONSTANT 
SERVICE, 

THE following paper was read by Mr. Deacon, M. Inst. C.E., 
borough and water engineer, of Liverpool, to the Lancashire and 
Cheshire committee of the Association of Municipal and Sanitary 
Engineers, on the 3rd instant :— 


In the following paper I propose to state, first, what appear to 
me to be the inducements to undertake systematically the 
prevention of waste, next my experience as to the working of the 
district waste water meter system; and I will in by 
submitting to you the three following propositions, which have 
failed in gaining universal acceptance, owing principally, as I 
believe, to the superficial manner in which the subject has been 
considered :— 

‘* Proposition 1.—The prevention of waste of water, or, in other 
words, the conservation of all water not actually required for 
domestic or manufacturing purposes is, or may be, accompanied by 
vast sanitary benefits arising from the more efficient action of 
existing drains, as well as a the dryness of the subsoil of 
dwellings. 

‘- Proposition 2,—The prevention of waste by the system here- 
after described is practicable, and, apart from all sanitary 
considerations, it is by far the most economical mode that can be 
resorted to for increasing the available water supply, while it will 
always diminish the working expenses in cases of supply by 
pumping from wells, 

**Corollary.—Towns and districts at put supplied on the 
intermittent system, when the total —_ y is more than sufficient 
to meet the necessities of the people, which is the case when more 
than ten to fifteen gallons per head per day are taken for domestic 
purposes, may obtain constant supply, accompanied by a surplus 
of water or by a corresponding reduction in the working expenses 
of the supply.” 

With respect to the first proposition, that the prevention of 
waste is or may be accompanied by vast sanitary benefits arising 
from the more efficient action of existing drains, as well as from 
the dryness of the subsoil of dwellings, I would call attention to 
the very prevalent notion that a town cannot have too much water, 
and that all the water which can be passed into the mains should, 
if possible, be given to it, as it is conducive to cleanliness, and as 
the sewers require it. The prevention of waste is assumed to be 
equivalent to stinting the supply, when in reality it may have the 
contrary effect. Take the common case of a town demanding 
twenty-five gallons per head per day for domestic purposes. Now 
ten gallons per head per day is probably the maximum quantity 
actually used for such purposes. Of the remaining fifteen gallons 
a large proportion is lost by defective fittings and misuse, and 
flows down a few isolated drains to the sewers. But the maximum 
waste due to this cause considerably exceeds the average, and it 
exists where the pressure on the mains is greatest, viz., in the 
lower parts of the town—so that the greater part of such waste 
water enters the sewers near their outfalls, where it is useless ; 
while at their upper ends, where water is most required, the 
supply to the sewers from this cause is trifling. Among the 
sewers of a town many are or ought to be permanently self- 
cleansing, and without entering upon the consideration of the 
various circumstances which conduce to so desirable a condition, I 
may say that all sewers which are not self-cleansing, with 
the reasons why they are not self-cleansing, should be 
systematically tabulated, and if want of water is the cause— 
which is certainly not always, and, I think, not usually so—the 
cure is very simple when you have a surplus of water, formerly 
wasted, to use for this most beneficial purpose. 

Imagine the influence ona single system of sewers, if only a 
quarter of a gallon per head per day of the population whose drains 
fall into it were used for flushing that system. I will give, as an 
example, a single existing case, and in most towns there are many 
cases more striking. The sewer system to which I refer carries 
away the refuse of 52,000 persons. There are in it about 250 dead 
ends of branch sewers, of which probably 100 require artificial 
flushing to keep them absolutely free from deposit. A quarter of 
a gallon per head per day will give 4000 ons for each of those 
sewer ends every month, a quantity which, whether flushing 
direct from the mains or the tank system, which is by far the best, 
be adopted, is more than ought ever to be used. It would, in 
-—_ fill a 3ft. by 1ft. 10in. sewer to the crown for 145ft. of its 
length. 

But the private drains also require flushing. It is certain that 
the dribble of waste water will never flush them, the small pipes 
of ordinary water-closets kept running all night will never do it ; 
but the regulating system delivering its two gallons through a 
1}in. pipe will do it most effectually, and that cistern will help 
you greatly in your work. Of course there are other private 
drains, but the dribble of waste water, if it exists, is no advantage 
to them, 

I have spoken of the proportion of the lost fifteen gallons due 
to defective fittings and misuse, and I now come to the remainder 
of that quantity which leaks from innumerable defects in public 
and private service pipes. This water sinks into the subsoil ; it 
renders healthy soils unhealthy ; it makes the houses damp, and 
certainly militates against the cleanliness of the lower orders, But 
its influence for harm does not end here. Part of it reaches the 
sewers, and even though it may get into them, it can only do so 
by damaging the brickwork and water. The second proposition 
and its corollary is to the effect that the prevention of waste by 
the system hereafter described is practicable, and that it is, apart 
from all sanitary considerations, by far the most economical mode 
that can beresorted to for increasing available water supply, while it 
will always diminish the working expenses in cases of supply by 
pumping from wells ; while towns and districts at present supplied 
on the intermittent system, when the total oul is more than 
sufficient to meet the necessities of the people, which is the case 

when more than ten to fifteen gallons per head per day is taken 
for domestic purposes, may obtain constant ome, accompanied 
by a surplus of water, or by a corresponding reduction in the 
working expenses of the supply. I think I may satisfy you as to 
the truth of this statement by giving an example of the cost of 
the work in a district of Liverpool where the consumption was 20 
per cent, below the average before the prevention of waste under 
the new system was commenced, and the pipes in which, being 
very old, required in a great number of instances to be entirely 
renewed, Add to this the fact that the corporation relaid at 
their own cost all defective private service pipes not within the 
dwellings, and you can understand that I have good grounds for 
saying that while the saving was a minimum the cost was a 
maximum, The district in question contains 31,000 persons ; the 
saving of water between former constant and present constant 
supply was 21°38 gallons per head per day, and between former 
intermittent and present constant 7°42 giles r head per day ; 
and the saving of water between former ond pont constant 
service was obtained at a cost to the corporation of less than a 
farthing per 1000 gallons. In districts containing a better class of 
roperty the saving is often greater, while the work to be performed 

in obtaining that saving is far less, When we consider this ix 

connection with the fact that water obtained from new works 

usually cost 5d. to 6d. per 1000 gallons, we must admit the last 
proposition as an established fact. 

he inducements to undertake systematically the prevention of 
waste have been laid before you in what appear to me their most 
striking aspects. But to those who have taken up the subject 
in practice many other important features, which I am unable to 
consider in a short paper, suggest themselves. I will, theref 

at once describe to you the method by which the pevvuation of 

waste and restoration of constant service is being rapidly carried 

on in Liverpool. 

I believe a suggestion to place meters upon water mains has 
been made in former times ; but it remained for Mr, J. H. Wilson, 
the chairman of the Liverpool Water Committee, to propose the 
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systematic adoption of the plan, and to see it carried out with the 
most complete success, with results far surpassing anything 
that could be anticipated. 

The system I now practise and the reasons for it may be better 
explained if I premise that the piston meters at first used, and 
which were placed upon the 3in, and 4in. service mains, indicated 
the necessity for obtaining not merely the total consumption for 
the twenty-four hours, but the minimum consumption during the 
night, and if possible the consumption at short intervals during the 
whole twenty-four hours. It is evident that such results could 
only be obtained from the ordinary meters by constantly watching 
and even counting the strokes. A short experience of the system, 
notwithstanding its great success, showed the enormous advantages 
which would accrue from the use of a meter so arranged as to draw 
a diagram representing graphically the exact quantity of water 
flowing through any main at every instant a the twenty-four 
hours, The great cost and wear and tear of all meters which I 
have tried was an additional incentive in my endeavours to 
produce such an instrument. The best form of the waste water 
meter may be described as follows :—It will be seen from the 
iustration (page 59) that 1t consists essentially of a vertical 
tube lined with brass and equal in diameter at the upper end— 
where it is connected with the inlet from the main—to the 
diameter of that main, but larger at its lower end. In the tube 
is a horizontal disc of the same diameter as the main, with a 
vertical spindle on the centre of its upper face, from the end of 
which the disc is hung by a fine wire passing out at the top of the 
tube through a brass gland. This wire is connected above with a 
counterbalance weight which, when the water is at rest, retains 
the disc at the top of the tube, which it completely fills. 

It is obvious, then, that if water is caused to flow through the 
instrument, the disc will find somewhere in the tube a position 
which it will retain until the velocity of the water changes. The 
lower end of the conical tube being about double the area of the 
main, no obstruction to the flow can take place, such as must 
necessarily be the case in all piston meters, while the motion for 
any given increment of velocity near the top or place of minimum 
flow can be made equal to, or even greater than, that due to an 
equal increment at the bottom or point of maximum flow, so that 
its sensitiveness is not Uiminished at low velocities—a feature 
which is unattainable in any meters constructed on the turbine or 
analogous principles, 

In order to insure the absence of any friction’ sufficiently great 
to prevent the disc and wire from reaching the exact point at which 
they would stand if perfectly free during the continuance of each 
particular velocity, I found it desirable to abandon the use of a 
stuffing-box, properly so-called, and to substitute a single brass 
gland, the hole in which fits the wire accurately, but not tightly. 
This wire being an alloy of iridium and platinum, maintains its 
condition for any length of time, and the small quantity of water 
which oozes past it is allowed to drain away. The absolute 
accuracy and freedom with which the meter acts has been proved 
by the strictest tests. The vertical motions of the wire are 
registered by a pencil, connected with it, on a drum revolving once 
in twenty-four hours, the paper on which can easily be removed at 
any time and replaced by a sheet with horizontal lines, each of 
which corresponds with the height at which the pencil stands when 
the number of gallons per hour marked upon the line is equal to the 
quantity passing through the meter, see page 59, The essential 
peculiarity then of the waste water meter is that it registers on 
paper the exact quantity of water moving at every instant, 
and the exact time and rate at which that quantity changes. 
The meter is fixed close to the kerb just beneath the footpath, A 
single length of the main is removed, and a loop fermed to it by 
two double elbow pipes. Access to the drum and clock is easily 
oo by simply lifting the parapet cover and openingjthe inner 


I will now as shortly as possible describe the process of oieting 
the various kinds of waste and the system to be ultimately adop’ 

in order to “«7~ its recurrence :—A district of about 1300 
persons supplied by a 3in. or 4in, main having been chosen, a 
waste water meter is placed upon that main, and di Ss are 
taken for a few days before the condition of supply is disturbed. 
If stopcocks outside all premises do not exist = are at once 
fixed under the footway on every service pipe; and, at the same 
time, a day inspector calls at each tenement and fills up a suitable 
form. Besides giving much information with respect to the 
fittings, the forms afford, in connection with the diagrams already 
taken, the means of tabulating the normal condition of the supply, 
as in the three first lines of the following form :— 


Example of form used to record information contained on waste 
water meter diagram. 
Street, district No.— 
Population—Day occupants.. .. 1. oe «+ oe os 
Day and night occupants .¢ «2 «2 « 
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1110 
Total .. . of oc o¢ co 1978 
Rate of consumption in gallons 
Total per head per day. 
Fp ned a i ss i 8 ~ 
Date. ‘or 24 hours | 2% 2d ¥ 2 
n 228 |888| of3¢ | dna 
gallons, | $32 |6Re| 2253 | se8 
<5" b| Bem <E° 
873. 
* Oct. 4—5 80,183'2 58°4 27 | 8 a.m. 50°4 
ee ee 81,693 °5 59°5 39 7 a.m, 52°44 
+ 7, 81,4189 59°7 44°5 7am. 50°0 
t 10—11 .. 69,479°3 54°1 33°2 9 a.m. 49°0 
§ 29—30 35,698°0 26°0 15°0 6.30a.m. 21°0 
yO" . 12°7 9.45p.m, ; 
Dec. 10-11 ..| 28,2520 | gos |f 122)  9-45p } 15°0 
* Saturday and Sunday morning, + Normal condition of district. 





t Taking census, nas -— making sundry small repairs, § Fixing 
A . \| St ie Coed. 


Nore.—The figures are those of an office district in Liverpool in 
connection with which the operations for the prevention of waste are in- 
complete, the next step being to serve general notices and proceed with 
the detail examination. 


In this form the 3rd, 4th, 5th, and 6th columns contain informa- 
tion peculiar to the waste water meter of the greatest value. 
The result of deducting any one of the figures in the 4th column 
from the corresponding one in the 3rd is . ey found to be 
about equal to theactual quantity of water used. Thus, from the 4th 
to the 5th October, nine gallons per head per day was about the 
actual quantity used, while fif ons per head per day was about 
the waste from all sources. The figures in the 4th column, being 
the lowest rates of consumption, are reached at times when the 
intermittent waste due to carelessness is accidentally at its 
whaler one ne: se — 4 to | i the pipes is 
nearly eq’ ese ; when it appears that they are quite 
or nearl ed more than once on the same di M4 as 
happened on the 11th Dec., where the constant waste is shown to 
be about twelve gallons per head per day. 

The use of column 4 in the detection of waste is further 
shown by the following table, the figures in which are those which 
actually occurred in the district :— 


Night readings of meters between 1 and 4 a.m., at various dates, 
in No. 1 District. 
January 22, 1873, 30°0 gallons per head per day. 
April 19, 5, 9°4 ” ” ” 
” 


June 87, 0» % » 
The moral influence of the waste water 


‘8 presence in 


inspector’: 
bringing down the figures in column 4 to those in column 5 is 
sometimes very curious. By referring to the actual di 
will be seen that the figures in column 4 are 
very short periods, often only a few seconds, 


diagrams, it 
only maintained for 





After stopcocks have been fixed it is desirable to issue official 
notices to all tenants and owners of property in the district under 
test, embodying the full powers of the corporation or company 
with respect to fittings, and —— the steps which will be 
taken upon the discovery of the waste of water within any 
premises, 

At this stage the work of discovery is commenced in earnest. 
At twelve on the first fine night, a waste water inspector sounds 
each stopcock, ly closing it, if necessary, in order to contract 
the passage and increase the noise. If the inmates have retired, 
and a flow of water is heard, the stopcock is closed, its number and 
the time being accurately noted. At the same instant the meter 
registers the reduction in the flow of water, and the time at which 
it takes place. It is sometimes found desirable to arouse the 
inmates and enter the house, in order to obtain the necessary 
evidence of waste, especially when the running of water from taps 
is heard. In other cases the house is visited by the inspector 
early on the following morning, and if while he is within another 
inspector outside turns on the stopcock there is generally no 
difficulty in detecting the source of waste at once. If, however, 
the waste is not superficial, sounding with the teeth at the taps 
and other fitting will generally discover a leak in the buried pipes. 
Each source of internal waste having been discovered by these 
means, the greatest care must be exercised by the inspectors to 
insure its remedy in the best possible manner. 

In most districts the whole of the stopcocks may be sounded by 
one inspector in a single night ; but a large number of such night 
inspections, followed by day inspections and repairs, are always 
necessary before the internal waste is nearly removed. A test for 
the condition of pipes is conducted as follows, and generally with 
most valuable results :—Any convenient section, say, one-fourth 
of the district, is isolated from the remainder by a valve, and 
commanded by the meter. In this sub-district all the fittings are 
closed and tied with string, a number of men being employed for 
the purpose, and each having several houses to watch. The stop- 
cocks are then closed one by one, and, the time being noted, waste 
in the pipes of any renin dh is thus discovered and measured. 
The following statement shows the various classes of defects in 
fourteen waste water districts in Liverpool, containing an aggregate 
of 3000 persons :— 
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Tests for leaks in public pipes are conducted as follows :—The 
condition of the main and branches to the stopcocks may be 
ascertained by closing those stopcocks entirely when any flow must 
be due to leakage. By sounding closed stopcocks, and all other 
exposed meter work connected with the pipes, that leakage may 
often be localised, An internal examination of the neighbouring 
sewer on a dry night may lead to many important discoveries, 

ially if isolated leakages exist. 

» however, the pipes are old, and the metal indicates a con- 
siderable flow, it is well worth while to strip them entirely, having 
at hand new pipes with which to replace the old ones, if thought 
desirable, 

It only remains for me to point out the means by which I 
propose to maintain the condition of comparative freedom from 
waste in those districts in which a normal geen has been 
attained, Taking forexample, a town of the size of the borough of 
Liverpool, containing 500,000 persons, there will be about 300 
waste water districts and 300 waste water meters. Unless the 
consumption of a district has suddenly become abnormal, it is 
net objectionable to leave each diagram on for a week, and to 
allow the seven diagrams to be superim upon each other, 
Each day fifty diagrams will be removed and replaced by blank 
sheets and brought to the office. 

The work can easily be performed by two meter inspectors and 
two boys, with the reserve of one ins’ rand one boy, who, in 
addition, will wind up the clock and do any other necessary work 
in connection with the meters. 

Any district the consumption in which the diagrams brought 
in shows to have in unduly will be excluded from the 
general inspection, and omitted by the ordi meter inspector. 
Two or t ial i rs will at once sent to it, and 
there is no doubt that a few days’ work, or even less, will generally 
bring it back to its normal condition. 

The advantage of such a system is manifest. Without 
it waste water inspectors discover only superficial defects, and 
spend their time equally on good and ground, but the best 
evidence of its value is the unprecedented success which is attending 
its adoption in Liverpool. 

Ido not now propose to speak of what I really think we shall 
be able to do here, but the result up to the present time is, 
that out of a population within the borough of about 500,000 
persons with = to ten hours supply, and without the borough 
of about 125,000 persons with constant supply, taking in each case 
about twenty-four gallons per head (excluding only water used 
for trade purposes), we commenced work in a district within the 
borough o' ree ye who were taking only nineteen and a- 
half gallons a head in the eight or ten hours, and thirty-three 
and a-half gallons per head per day when on constant service, 
and that we have given and continued the constant service, and 
reduced the consumption to 12°17 gallons per head per day, 
which is maintained without the slightest difficulty. 





IRON SHIPBUILDING.—Last week a first-class iron steamship was 
launched at Belfast from the works of Messrs. Harland and Wolff. 
The vessel, which is named the Star of Bengal, is intended to 
trade between London and Calcutta, It is one of a series of nine 
vessels built at Belfast for the same trade. The dimensions are— 
Length, 262ft.; breadth of beam, 40ft.; depth in hold, 23ft. Gin.; 
and the registered tonnage is 1800 tons. It is built solely of iron, 
a bowsprits, and is rigged in the style of a full 
ship. 

THE INTERNATIONAL EXHIBITION, 1874.—The following are the 
dates appointed for the reception of British goods :—Monday, 16th 
February, Class 10 (Hea West entrance; Monday, 23rd 
February, Class 1 Oil)—West entrance ; Tuesday, 
24th Feb: , (Water Dra’ &c.)—East entrance ; 
Wednesday, and Thursday, 26th ruary, Class 2 (Sculp- 
ture)—West entrance; Friday, 27th February, Classes 2 and 7 
(Fine Art Furniture and Decorative Works, Reproductions)— 
West entrance ; Hmm. To February, Class 1 (Stained Glass)— 
West entrance ; , 28th February, Classes 2 and 4 (Fine 
Art Furniture and Decorative Works, Architectural Designs)— 
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‘an LETTERS TO THE EDITOR. 
‘e do not hold ourselves responsible for the opinions of our corre- 
; spondents, ) 





a 


THE HEBERLEIN BRAKE, 


on the Heberlein brake, which appeared in last week’s ENGINEER, 
to point out that some remarks contained therein are likely to give 
rise to an erroneous impression. Herr Heberlein in no way denies 
that there is some similarity of action between his present brake 
and certain other friction brakes. In the specification of his 
patent he says :—‘“‘I would have it understood that I do not 
claim generally the use of friction apparatus whereby the revo- 
lution of a drum on an axle of a train causes a drum brought in 
contact with it to revolve, and thereby to wind up a chain and so 
put on brakes, such apparatus being well known, and having been 
first described in the specification of letters patent, dated 17th 
September, 1856, No. 2180, granted to George Davies for an in- 
vention communicated to him by me.” 

Herr Heberlein having already tried— and abandoned, as un- 
suitable for railway traftic—combinations similar to those now in 
use on some of the English railways, puts forth his now perfected 
irivention with every confidence that its practical advantages will 
approve themselves to every engineer and practical railway official. 

am desired by Captain Fairholme to point out that he is 
merely managing director of the company which has been formed 
for the introduction of the Heberlein brake into all civilised coun- 
tries possessing railways. JoHN H. Eamrorp, 

41, Threadneedle-street, London, Secretary. 

January 21st, 





STEAM GAUGES, 

S1r,— Your readers will be interested to notice the introduction 
into this country of Everett's registering steam gauge. This gauge 
has been already extensively adopted in America, and I feel sure 
from personal acquaintance with its merits, that it has only to be 
known to be as much in requisition in this country also. The 
great beauty of this gauge is its simplicity, and consequent freedom 
from liability to get out of order. It effects two things: it registers 
the extreme pressure attained during the whole period that the 
boiler is used, and also the number of times that the pressure rises 
above a certain point or points in advance of one another during 
the periods which elapse between the inspection of the boiler. 
Access to the interior of the apparatus is very ingeniously sealed 
and it cannot be tampered with. One of these gauges has now been 
attached to the works boiler in this school some time, and I must 
say that its action is perfect. J. W. Wisoy, Principal. 

Practical Engineering School, Crystal Palace, Jan. 20th. 





RAILWAY SIGNALS, 

Srr,—In many of the serious collisions which have undoubtedly 
been caused by mistakes either in the signalling or reading of 
the signals governing the movements of the trains which come 
into collision, it has been found impossible to determine who 
was the author of the mischief, the statements of engineman 
and pointsman being directly at variance. This indicates an in- 
completeness in the signals themselves which in many cases 
might be obviated. For instance, an arrangement somewhat 
similar to the following might be used as an auxiliary to the 
present distant signals, which would render it impossible for an 
engineman to mistake if against him—which is far from being 
the case at present. The wires actuating the present distant 
signals might be carried beyond these signals for ‘one hundred 
yards, and then made to raise or depress a plate of suitable form 
placed midway between the rails, but not quite parallel with 
them—this plate to stand at a given distance above the rails 
when against an approaching train, and vice versé. Underneath 
the foot-plate of the engine, and secured to the front of the 
fire-box, would be a small bracket, through which would pass a 
rod which would be carried up in front of the fire-box ending in 
a lever which would be moved by this rod horizontally. This 
short lever would be connected to the alarum whistle. The bot- 
tom of the rod would have jointed to it a plate of suitable form, 
free to move vertically but held in position by a strong spring. 
Should the signal be Be ponn an appi ing train, the small 
plate connected to the connected to the whistle would come in 
contact with the plate between the rails, and, this not being parallel 
with the rails, would be turned sufficiently far to sound the alarum, 
not only indicating danger to the engineman, but would also prove 
that (the signal had been received, and prevent disputes arising 
between pointsman and engi J.D. 

Jan, 20th 








THE HARBOUR AT FLUSHING, 

Str,—I beg you the favour of a small space in your most in- 
teresting Magazine. A few days ago I was reading in your 
number 939, dated 26th, December, 1873, some anonymous critics 
on the subject of a — written by Mr. William F. Mulvany, 
of Dusseldorf, &c,, which critics are in some way (viz., in page 
422) not without being injurious to the national Dutch character. 

I guess the anonymous critic, or perhaps his inspirators, have 
been doing business with some of my countrymen merely in the 
money-making way, the last taking care of their money getting as 
of the noblest enjoyment of life. 

Happily, however, there exists a great difference between that 
kind of people who are to be found pretty well everywhere in the 
world, and _ those of my countrymen who do not consider the 
Mammon adoration the noblest of human feeli They number 
not the least in our country, our friendly critic may depend 
upon, to whom the spirit of national independence is yet a living 
element, and who, I dare say, do and oat ote prove themselves 
worthy of their forefathers, and, in unhoped for times, will do 
their utmost to preserve that independence so gallantly fought for 
in former years, Henry von Scuipr A, Atr. 

Lieut, R.D.N., Master Attendant at the Royal 
Dockyards at Hellevoetsluis, Holland, 
Hellevoetsluis, January 14th. 





STRENGTH OF IRON AT VARIOUS TEMPERATURES. 
Srr,--Your correspondent, Richard McDuff, in your issue of 
December 19th last, has obtained a false impression from your 
editorial notice of my paper on the effects of temperature upon 
metals. As others may have also been misled, I shall consider it a 
favour if you will publish my concluding remarks, viz., that “ the 
practical result of the whole investigation is that iron, and pro- 
ably other metals, do not lose their power of sustaining ‘dead’ 
loads at low temperatures, but that they do lose, to a very serious 
extent, their power of sustaining shocks or of resisting sharp blows 
and that the factor of safety in structures need not be increased 
in the former case where exposure to extreme cold is apprehended, 
but that machinery, rails, and other constructions which are to 
resist shocks should have large factors of safety, and should be 
most carefully protected, if possible, from extremes of tempera- 
"Stevens Institute of Technology, D IT FN ay 
vens e of Technology, De ent o ineeri 
Hoboken, New Jersey, January 8th. — 





ARTISTIC MOULDINGS AND ORNAMENT AS APPLICABLE TO 
: ENGINEERING. 

Sir,—The time is a puines hardly yet arrived for the com: 
analysis of constructive art, but when it does come there be 
found no more int ting or instructive subject of thought, It 
= subject pooumety interesting Be - civil, if not the Lee po 

1 engineer, for no man can possi esign even a piece of com- 
plicated mechanism, much less a building, without perpetually, as 
the work proceeds, coming across the necessity for giving some 
form, whether artistic or not, to the details of it. Fook at the 
sewing ine for insta i 
artistic and or tal, 





growing little by little quite 
may be passed 


, it is 
hath good 





or not by 





for the present ; but this latest of new mechanical contrivances, 
and certainly not the least ingenious, shows how art, or artistic 
forms, will force themselves into machinery. But my present 
or to more particularly note the way in which art has 
‘ound its way into engineering, i.e., into civil engineering, as 


lified in bri building, rail . t 1 . 
Sir,—Permit me, whilst thanking you for your excellent article | dock b oo le ee 


dock buildings, piers, and indeed into all building that has come 
under the supervision of the civil engineer. Ido not here speak 
so much of general forms and outlines as of details, and more 
especially of mouldings. What are mouldings, and how came 
they into existence as ornamental forms’? 

Before I endeavour to answer these questions it will be well to 
cite one or two remarkable and ingenious instances of engineering 
construction wherein there is no attempt at the formation of 
mouldings, or to in any way add to the simple and necessary con- 
struction of artistic forms, whether architectural or otherwise. It 
may here be necessary to remind the student—to whom this sub- 
ject may be somewhat new—that it is quite possible to design and 
construct a building without any architectural or artistic forms, or 
ornament, or euiiiogs whatever, and that the art of construc- 
tion may and does exist pure and simple. First, then, to cite in 


7 mode, indeed, in which wrought iron plates are put together 
to form a regular figure, whether a piece of mere machinery or a 
bridge pier, as at Lambeth, necessitates the use of bolts and nuts, 
and at times other contrivances; and there can be but little 
doubt that had the old constructors been called upon to do such 
work they would have compelled such construction to submit 
itself to artistic forms. Mouldings would have grown out of it 
especially adapted to the ere > employed. ere is as it is 
one form of moulding peculiar, I believe, to mechanical work, 
whether borrowed or not in idea—it is that of the semicircular or 
segmental moulding, with a small fillet on either side of it. It is 
to be found in the very smallest and also in the oleae 
We see it in watch cases, and I have seen it round the stone 
arch of a railway tunnel 2ft. or more wide, and evidently bor- 
rowed from a metallic source. But however this may be, it shows 
how new materials and new wants call up new thoughts, and fresh 
and invented forms and combinations grow up almost without 
notice around us. A new style of art grows up little by little out 
of simple necessity. 

In the pursuit of this curious inquiry into the origin and use of 
mouldings, and into the distinctive r of the mouldings 
best adapted for cast and wrought iron, it may be interesting to 





roof of this, the suspension bridge over the Thames at Lambeth 

have always thought this particular bridge one of the most re- 
markable structures in at London city. In method of con- 
struction it is pure and simple engineering. There is in it no 
attempt whatever to embellish it with ‘‘ornament.” There is no 
architecture present, no mouldings of any kind, or style, or date, 
in short there is no borrowed work—it is all bond jide construc- 
tion. The piers, from which the twisted wire ropes are suspended, 
are of boiler plates, put apd in the ordinary way, the rivet 
heads being of course visible ; but all is as plain and devoid of 
art, both in form and detail, as a common steam engine boiler. 
Not even in the railings, which skirt the footpaths next the river, 
is there any of the ordinary fanciful cast iron art; not even the 
hand-rail has a moulding, nor the ironwork to which the railing 
itself is fixed, asin the two railway bridges across the Thames. 
The railing is a simple trellis work of crossed bars. The sup- 
porting cylinders which rise from the water and support the piers 
are cast cylinders, and without caps or mouldings of any kind. 
In short it is a work of simple engineering and mechanism, and 
should be carefully studied by those who think this subject of the 
origin of art as growing out of engineering worth a little thought 
and study. It certainly is so, tt is not that this bridge is 
actually devoid of art, for nothing can well be more artistic in 
form and contour than the lines of the supporting chains from 
which the roadway is suspended. It may be termed natural or 
necessary art, the art that comes of pure lines of curvature. 
Another instance to which I would ask attention is that of the 
railway bridge over the Blackfriars-road—a girder bridge with.a 
curved arch of me with suspension rods or ties. It is purely 
constructive, and without any attempt at the making of the con- 
structive forms ornamental by the addition of borrowed details, 
architectural or otherwise, of any kind. There are, of course, 
bolts and nuts, but these are constructive necessities, and are per- 
fectly plain and without ornamental accessories. It is a remark- 
able structure, and thoroughly engineering in intention and 
_— working out, and not in my judgment unsightly, as it is 

y many thought to be. Indeed it may be doubted whether 
the sense of self-evident and visible utility does not, to some 
extent, make up in the mind for positive beauty of form. It 
must not, it is true, be mistaken for it, but it sometimes makes 
up for it and satisfies both the eye and mind. 

a marked contrast to these two engineering works, evidences 
of how much may be done without the usual accessories of art or 
architecture of whatever date or style, we may usefully note the 
railway bridge spanning the river at Hungerford, by Mr. Hawk- 
shaw. It isa simple piece of civil engineering, constructively a 
trellis girder bridge, supporting the roadway and rails, and with 
the girders themselves, supported by cast iron cylinders rising from 
the water level, the foundations sink into the bed of the river. 
At high and low water, therefore, the view of the bridge becomes 
somewhat different, but the level lines of the girder bridge never 
fail to please the eye. Thus far all is purely mechanical, and the 
result of engineering skill. But this bridge contains more than 
this simple mechanism or construction; let the reader bear in 
mind that the pure and simple engineering quite suffices to do all 
the necessary work of supporting the iron roadway and footpaths 
from pier to pier and from cylinder to cylinder. But there is 
more dian this ; there has been added to the simple and necessary 
forms of the engineering part of the work architectural details 
and mouldings, so that this bridge is so far an architectural as well 
as a mechanical structure, this architecture, or rather these 
architectural forms and details, having |been added as ornamen- 
tation, and not as forming primarily parts, and necessary parts, of 
the original construction—it is construction with bormowed 
Renaissance forms and mouldings as accessory ornament. 

It might be useful here to give a list of the many styles of art 
which have possessed distinctive mouldings, and with diagrams 
illustrative of them, and I trust to be able to do this, to enable 
the student to see at a glance what different nations and indi- 
vidualities have done artistically in the past. It is a subject of 
no small interest and even difficulty, and quite as puzzling to the 
“ee pane as is that of the diversity of languages, and almost as 

ard to account for. For the present purpose, and as simply illus- 
trative, the Greek idea of mouldings may be cited as composed of 
elliptical curves, and of which so fine an idea, and the best, may 
be got by the student from those in the British Museum. Then 
the Renaissance, or Italian, of which the main idea is the same as 
in the Greek, but the curves in the mouldings are not elliptical, 
but are parts of circles, and struck from centres. All Wren’s 
buildings, and those of Inigo Jones, are full of mouldings of this 
kind, and are most ingeniously rendered, and the student should 
study them closely and compare them with the Greek work. It is 
only in this way that a true knowledge of the subject can be got. 
I will now mention but one other division or class of mouldings— 
the Gothic—and of this Gothic but one phase of it, the early 
Gothic. Its distinctive character may be learnt from examples in 
Westminster Abbey, and in its Chapter-house and cloisters ; and 
also in the Architectural Museum will be found a goodly collection, 
and which may be studied closely, many of the sections being 
clearly cut and easily traced or copied with accuracy. 

And this brings me directly to the question of mouldings as 
applicable to engineering, and even to machinery. In the cases 
cited, the mouldings were borrowed from the older architectures ; 
but the thought occurs, might not there be a new order of mould- 
ings inven especially characteristic of the new era of con- 
structional art as seen in modern engineering? It must be borne 
in mind that railways and bridges, and other works of the modern 
engineer, have brought into common use a material—cast iron—of 
which the older practitioners of architecture, and it may be added 
engineering, knew absolutely nothing. And this new and essen- 

ially modern material would seem to demand a characteristic and 
essentially individualised and suitable style of ornamentation and 
of mouldings as a _— of it. It is in truth a problem of no small 
difficulty, and perhaps needs a generation or two to develope itself 
in. But still may not a commencement be made, and one I am 
quite sure that it has, though perhaps unconsciously, already 
appeared here and there? It is curious to speculate as to what the 
mind and inventive faculty of man will do if left to itself and 
when driven by necessity, for it is, after all, but to place oneself 
in the position of those who originally composed—to use a con- 
venient and descriptive word-—mouldings as ornamental features 
in their work, whether in their buildings or in the more simple 
articles required in everyday life. Mouldings have been invented, 
that is certain; they can be invented again. And this being 
so, it must be a matter of no small im 
to get a clue to the method by which 
days worked out their special construction. ealing 
@ new material we begin again, so to speak, and are constrained to 
put our wits to work to get at new and untried methods, The 





mention that thereisnowin thenew Architectural Court of theSouth 
Kensington Museum a copy in plaster of the celebrated wrought iron 
column yet standing near Delhi. It may be recollected that some 
account of this column, and a disquisition on the mode of its 
manufacture, appeared in THE ENGINEER some time back. It is 
most interesting, inasmuch as it shows what the Hindoo did with 
a new and rare material. Marble and stone he was familiar with, 
but wrought or cast iron he knew but little of. The very date of 
this singular monument of the past seems not a little doubtful, 
indeed all is conjecture about it, and even the very purpose for 
which it was erected is unknown. It is a fine specimen of engi- 
neering from the far East, from whence we have almost uncon- 
sciously borrowed so much. It is worth a visit and some attentive 
looking into and careful examination. There is surely nothing 
new under the sun, for it would take even now-a-days some small 
skill in iron manufacture to make a fair copy of this antique iron 
pillar. C. B. 





METALINE,. 

Srr,—I would not presume to write to you on the subject of 
metaline if I were not sure that you and the Scientific American 
are, like a great many more, somewhat deceived on the subject of 
this material by the show experiments when metaline was being 
“*tested ” at Holborn-bars. I had many opportunities of watching 
the working of it, and if it has not been very much improved 
since then, I canconfidently assert that it is nogood without oil, while 
it appears that with oil it cuts the bearing. I saw mill spindles 
running at 8000 revolutions per minute, and heard them, too, and 
I know what a job it was to keep them quiet even during the half- 
hour or so a visitor was present. As for the white handkerchief 
test, that would be quite delusive if the machinery were kept well 
wiped; and as for not heating, I have felt the bearings so hot after 
twenty minutes’ working that I could not bear my hand upon them, 

Jan, 20th. G, B. 

[Our correspondent would have imparted a value to his remarks, 
which they now hardly possess had he published his name, We 
have inserted his letter, but it should be stated that we were 
prejudiced in favour of metaline, and refused to open our paper to 
a discussion of its merits or defects, but we have a very strong 
objection to anonymous attacks on persons, inventions or processes, 
Ep. E.] 

Srr,—In reference to the very interesting article which appeared 
in THE ENGINEER of last week, on “‘ Metaline,” I have to say 
that at Messrs. Delainski’s works, at Vienna, there has lately been 
tried, most successfully, 2 new bearing requiring no lubricant. 
Testimonials from that firm show that a bearing placed in posi- 
tion on the 24th of August last, was, on the 24th of December, 
—four months afterwards—found in na order. The axle had 
been running at a quick speed, day by day throughout the whole 
time, yet it remained, as well as the bearing, bright and smooth, 
Not a particle of grease nor a drop of oil had been applied to the 
bearing in the interval. It seems clear that such an invention is one 
of immense importance to the mechanical community of Great 
Britain. It has been patented by Mr. Cohné in this country and 
will presently be tested at the machine printing woyks of Messrs. 
Waterlow and Sons of London, I have no manner of interest in 
the invention except that which all practical men must feel in al 
leged improvements of the kind. JOSEPH NEWTON. 

Epsom, Jan, 21st, 1874. 

SINGLE MARINE ENGINES, 

Srr,—The engraving and description of the engines of the 
Teniers in your issue of the 9th inst., together with the letter 
signed N. J. Suckling, in THe ENGINEER of the week following, 
tend to confirm my ideas of the engine of the future, Some time 

o I had a conversation with the engineer in charge of the ma- 
chinery of the Priam (belonging to the same company as the 
Glaucus), in which engines the two pistons are upon the same rod, 
and connected with a single crank. 

That conversation, the inquiries I have made during the last 
year or two, your article on the Teniers, and Mr. Suckling’s letter 
seem to me quite sufficient to establish a fact,—viz., that engines 
with a single crank and fly-wheel may be as readily handled as 
those in common use at this present time. 

Now, unless we call into question the evidence of Mr. Cramp- 
ton (see my letter to you in THE ENGINEER of June 6th, 1873), it is 
also a fact that steam of 30 Ib. to 35 Ib, is really as economical as 
that of 751b. above the atmosphere. Why may not a single cylinder 
be used with the single crank and fly-wheel, and a steam engine of 
the simplest and most economical form be the result? H. F. 











INSTITUTION OF ENGINEERS, GLASGOW.—GRADUATES’ SECTI N 
—The members of this newly formed section, which is composed 
of gentlemen from three distinct bodies, namely, former gradu- 
ates of the Institution of Engineers and Shipbuilders, members of 
the Association of Engineers, and members of the Fairfield Asso- 
ciation, held their first general meeting in the Institution Hall, 
Sg Ng ey on Tuesday night last week, when the Pre- 
sident, Mr. James Gilchrist, delivered his introductory address, 
After returning thanks to the members for the ition in which 
they had placed him, Mr. Gilchrist proceeded to speak of the 
varieus privileges and advan of the Association, and then 
passed to a review of the marked progress of the principal indus- 
tries of the country, and the numerous improvements which engi- 
neering generally had effected in these. He called attention to the 
advanced state of architecture in Glasgow, and the extrordinary 
number of large and costly buildings erected in the city within the 
past few years, and then treated, in succession, of tramways, loco- 
motives, traction eng fire ines, water-meters, hydraulic 
riveters, &c.; also sanitary engineering, its bearing on household 
comfort, its effect on the general health of the city, and the long- 
felt want of some scheme for diverting the sewage from the Clyde, 
at the same time referring statistically to the Loch Katrine water 

stem as compared with other works of a similar nature, showing 
the superiority of its capabilities over all other similar schemes in 
existence. In speaking of boring and tunnelling machinery, excava- 
tors, and dredgers, he pointed out how completely the prosperity 
of the Clyde depended on the —_ number and efficiency of the 
——— used in the river, and referred incidentally to the effect 
of Clyde-built dredgers in the Suez Canal scheme, and the credit 
due to Clyde engineers for their share in that gigantic under- 
taking. m this Mr. Gilchrist passed on to note the great 
strides made in shipbuilding in this country, and referred to many 
of the more important improvements in the general outfit of a> 
ping. Land engineering next received attention, and from this the 

resident to marine engineering, upon which he offered a 
‘ew remarks relative to recent improvements, and the reduction 
in con tion of fuel. The president was ded a cordial vote 
of thanks for his address. 

















JAN. 23, 1874. 
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FUBLISHER’S NOTICE. 


*,* With this week's number we issue as a Su; t a lithograph 
of the i Bridge over the Neva, St. Petersburgh, 
essrs, K. M. Ordish and Max Am Ende, Engineers. Each 
number, as issued by the publisher, should contain this Supple- 
ment, and subscribers are requested to notify the fact to him 
should they not receive it. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our ts to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

rected by the 


cases, be accompanied by a large envelope legibly dir 

writer to himself, and bearing a 2d. ge stamp, in order that 
answers received by us may be forwa' to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Errata.—IJn the quotation from Mr. Barlow's book at the top of the second 
column, page 46, of our last number, for “‘ memory of an inventor” read 
“ meaning of an invention.” 

F. anp Co.—As you have not complied with our rules we have not inserted 

r letter. 

cL No vie af Rothwell’s locomotive has appeared in this journal, 
The engines were built at least twenty years ago. 

A. M. D.—The average tractive power of the horse depends on the velocity. A 
good horse will travel at four to five miles an hour against 90 1b. to 100 lb. ; 
at two miles an hour he will pull 240 lb. 

H. C.—In theory the longest boiler of the three would be the most economical ; 
in practice there will be no a iable difference in the consumption of fuel, 
and the 30ft. boiler will be the most satissactory. 

CoaL.—Much depends on the depth of the pit. Where that is not excessive we 
should prefer the plain drum, as being more simple and less costly, al- 
though, as you say, it is not so theoretically perfect as the cone drum. 

W. B. T. (Hoshungabad.)—We really have nothing to add to what we have 
already stated, The scales contain as much information in the shape of 
useful notes as a small engineering pocket-book. We do not know the price, but 
it cannot be more than a few shillings. Write to Messrs. Bemrose, Derby. 

J. N.—We do not understand whether you refer to the Institution of Civil 
Engineers or to the Society of Engineers. In either case write to the secretary, 
to 25, Great George-street, for the first, and to 6, Westminster-chambers, for 
the second. 

H. K.—Jt is possible that a good driver would obtain immediate employment 
in the United States ; but fitters, turners, &c., are seeking work literally by 
the thousands in North America, The pay of first-class drivers on the 
American railways is sometimes as much as £30 a month. 

Inquirer (Cask Making Machinery.)--‘*A Working Man” requests us to 
state that Messrs. Salt, of Burton-on-Trent, have had cask making ma- 
chinery at work with perfect success for ten years, and that ‘‘ Inquirer” can 
obtain information by applying at the Brewery. 

T. S.—We are unable to say where Mr. Ordish proposes to obtain channel irons 
lft. Bin. deep. That such iron can be rolled we do not doubt, but it is cer- 
tain that it is not an ordinary trade commodity. Mr. Ordish may possibly 
have a spare copy of the brochure to which you refer. Write and ask him. 

Boiter Maker.— We have not time to set out a valve by the rule you 
of. For small cylinders make the area of the steam ports one-twelfth 
of the piston ; make the exhaust-port half as largeagain. The length of the 
ports may be about half the diameter of the cylinder. For large, slow-run- 
ning engines, smaller ports will do. . . 

8. M.—The arrangement will make steam very well, but you will find it diffi- 
cult to get puddlers to work the furnaces, vecause of the heat radiated 
the boilers. For this reason overhead boilers are now seldom used, although 
at one time they were very popular. If you have room, put down a short 
double-flued boiler at the end of each puddling furnace, returning the current 
through one tube in each to a central flue. A brick chamber should be used 
to unite the tubes at the further end. 








CALKINS FOR HORSESHOES. 
(To the Editor of The Engineer.) 

S1r,—-A constant reader of your journal would be greatly obliged to 
any correspondent who will give him names of firms by whom machines 
for pressing movable calkins for horseshoes are made. A. Tu. 

Vienna, 15th Jan., 1874. 
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my ‘Company, at Portslade, Sussex,” by Mr. John Birch 
ove ? . 
M Inst. C.E. 





DEATHS, 
At Nogent-sur-Marne, France, on January 1: 1874, aged. ADRIAN, 
the eldest son of Mr. Henry V: <mdemns * 5 
On the 18th 
Ramsay, C.E., of the Royal Harbour of 


inst., at his residence, Kent Villa, St. Lawrence, Mr. Jou 
7 Ramagate, in his 66th year. 
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SCIENTIFIC INDUSTRY. 


Own Saturday last an event, the ee of which it 
is difficult to over estimate, took p at Manchester. 
The Society for the Promotion of Scientific Industry held 
their first meeting in the Town-hall. From time to time 
we have referred to this Society; to its formation, its 
objects, and the exhibition which is to be held under its 
auspices at Manchester in February and March. But 
our mention of the oe i could not convey a fit idea of 
the national importance of the objects which it has been 
established to accomplish; nor was it possible that we 
should impart much information concerning a project 
the details of which were = ——— rr i certain 
reticence was necessary in the early stages of the scheme; 
but now that the first public sullen has been hekl we 
are in a position to estimate the value of the proposed 
duties of the Society at their proper worth. The object 
had in view in constituting a society for the promotion 
of scientific industry was fully and yet tersely explained 
by Lord Derby in the opening address which will be 
found in another column. Into details Lord Derby did 
not enter, and it was not necessary that he should. He 
had to deal only with purposes, not with the means by 
which what the Society proposes to do will be done; and we 
shall to some extent follow his example, adding that the 
influence which the Society may yet bring to bear on the 
wealth and “oy of this country will possibly 
materially affect for the better our position in the scale 
of nations. “This Society,” said Lord Derby, “has no- 
thing in it of a political character. Our object is a purely 
national one, to do our part in developing the industrial 
resources of this country.” No one can take exception to 
this proposition. The speaker went on to point out that 
our present position in commerce has been due to what 
may in one sense be termed accident, although in another 
sense it is the result of the national character. The acci- 
dent was that England was comparatively peaceful, free, 
and well governed at a time when other countries were 
disturbed by wars and commotions, and certainly were not 
free in the full acceptance of the word. Thus we culti- 
vated the arts of peace under more favourable circum- 
stances than our fellows. To England gravitated the best 
artisans of other nations. The demand for our manufac- 
tures augmented daily, and a greater and still greater 
stimulus was — to men who possessed special know- 
ledge and special talents. As a result of this stimulus 
invention developed and expanded. England produced 
the steam engine; England worked coal and made iron, 
and grew rich. But, as Lord Derby pointed out, the ad- 
vantages which we enjoyed could not remain in our 
possession alone for ever. Other nations possessed at least 
as great mineral wealth as we did. It needed only an 
improvement in their forms of Government, more freedom, 
more security for property—not only in real property, but 
in property in invention—to enable our neighbours to pro- 
duce for themselves those things with which we at one 
time, and wealone, supplied to them. We had astart of 150 
ears in the arts of scientific industry; we have lost the 
nefit of that start. It has all been absorbed. At this 
moment Frenchmen, Germans, and Americans are pre- 
d to meet us on our own ground, and to undersell us 

in our own markets. Nay more, the 150 years’ start which 
we have had, did so much for us that the value of gold has 
been practically lowered in this country; men have learned 


to live more comfortably and with less exertion than} 


sufficed before in Britain, or than will now suffice in other 
lands and among other people. In plain terms, wages have 
risen enormously, and capitalists employing labour find 
themselves compelled to compete with men who pay much 
less for labour, for coal, or for raw materials pty A iron ; 
and grave apprehensions, but too well founded, are enter- 
tained that much of our trade, which is our wealth, may 
depart from us. How is this danger to be avoided? Lord 
Derby has given the answer in terms which admit of no 
misconstruction. If men do less work than they did, then 
let us supply the deficiency by the aid of more machinery. 

our coal is dearer and harder to win every day, then 
let us economise in its use. If iron cannot be had as 
cheaply as is desirable, then let us adopt improved pro- 
cesses in making it, and so reduce the cost of its produc- 
tion. If Frenchmen, Belgians, Germans, and Americans 
can beat us out of the market for chemicals of all kinds, 
then let us devise means of utilising the vast quantities of 
possibly useful material which we now throw away. Let 
us, in a word, as a nation foster and encourage the growth 
of scientific industry, for on scientific industry, and on it 
alone, must we rely for a continuance of that unexampled 
national prosperity which we now enjoy. 

What, it will be asked, has the Society for the Promotion 
of Scientific Industry to do with all this? The very title 
of the Society affords an answer. A number of influential 
men in and about Manchester believe that it is possible to 
stimulate invention and to promote the development of 
new processes and novel anki ery in various ways. It is 
well saan that there is a very large amount of what we 
may term scientific power, latent in the nation. To utilise 
this power is one of the objects of the Society. How the 
utilisation is to be effected remains to be seen. That it 
may be utilised by the Society we do not doubt ; only time 
can prove whether it will be or will not. As to the direct 
means to be adopted in the first instance, it will suffice for 
the present to say that the Society proposes to hold, from 
time to time, exhibitions of improved machinery, and, as 
far as possi —_ In Lord Derby’s words—* We 
believe that by bringing together representatives of every 
ind that 1 followed in this district, and by roviding 
all with the means of comparing notes and Siocussin g 
matters which concern them, a great many ideas will be 
started which would otherwise not come before the public 
at all; a great many plans which are more or less before 
the public will be tested and scrutinised; those that bear 





that test will obtain a more early and more extended pub- 
licity than they otherwise have; and—which is also 
a gain—those that do not will be more speedily shunted out 

the way. We propose to offer premiums and rewards 
for industrial improvements, whether in machinery, in 
processes, or in raw materials.” In —m out these objects 
the Society will hold exhibitions. We do not believe in 
International Exhibitions,and we have frequently expressed 
our opinions on the subject ; but it must not therefore be 
assumed that we are completely opposed to exhibitions of all 
kinds, Our objection to International Exhibitions is based on 
the fact that they teach very little, and that it is quite possible 
for imperfect machinery “Tor example, if showy and well 
finished to obtain a success which it does not deserve. 
Von Moltke hit the mark when, at the Vienna Exhibi- 
tion, he examined a beautifully got up case of cigars. He 
wished to try one, but he was told that this was not 
allowed. “What then,” said he, “is the use of displaying 
things of the real merits of which we cannot test.” This, 
however, would obviously not apply to such exhibitions as 
the Society for the Promotion or Scientific Industry pro- 
pose to hold, and may hold if they see fit. No comparison 
can be drawn between the assembling together and public 
and careful testing of certain new machines or appliances, 
and the mere haphazard display of goods from the four 
quarters of the earth, the merits of which are to be judged 
almost solely by the eye. The exhibitions to be held by 
the Society for the Promotion of Scientific Industry will 
partake more of the nature of the Royal Agricultural 
Society’s shows. ‘ We wish,” said Lord Derby, “to hold 
exhibitions not of a showy or merely ular kind, but 
such as may have a suggestive value; Sol Ge tirst of these 
exhibitions is about to be held.” If the Society will but 
combine practical tests of the relative value of the exhibits 
with their exhibitions they will do incalculable service to 
the country. The Royal Agricultural Society is not perfect 
in its organisation or in’ its arrangements; but no one can 
dispute with propriety that to this Society is dug in great 
measure the pre-eminence which England holds in the face 
of the world for agricultural machinery. In this branch of 
scientific industry England is first and the rest nowhere. 
In the one matter of portable engines alone, the meetings 
and awards of the Society have afforded such a stimulus to 
invention that these little engines compare most favourably 
in economy of fuel with every other class of non-condensing 
engine. Can it be doubted that a competition held under 
the auspices of the new Society, in stationary engines of 
larger power—such, for example, as drive flour mills— 
would contribute materially to the improvement of this 
class of machinery? No public test of steam engines of 
any considerable size has ever been held in England. It 
is time to begin. It is not necessary that the tests should 
apply to engines of 500 indicated horse-power. We may 
have these at some future time; but at this moment 
engines working up to as much as 100-horse power could 
be tested with great advantage, and not at an enormous 
expense. The same thing may be said of various inven- 
tions. Take, for example, the different gas processes now 
before the public. These might be tried without diffi- 
culty by the Society. 

It is not, be it observed, necessary that exhibitions should 
be regularly held by any body of men professing to develop= 
our industries; and we are disposed to think that, although 
publicly conducted competitive examinations of machinery 
and processes, will prove useful in themselves and attractive to 
the public, _ as good service may be done by the ap- 
pointment of committees to examine machinery and pro- 
cesses and report on them. We could have wished that 
Lord Derby had been more explicit when he referred, as he 
did, to this point : “ We wish,” said he, “to send out agents 
to report to us on matters abroad.” This is as it should be; 
but there is a large field for the operations of qualified com- 
missioners at home, and we shall be gratified if we find this 
fact recognised by the Society. 

We have dealt with possibilities in the career of the So- 
ciety, but weare not blind tothecircumstances that it hasmany 
difficulties to encounter and obstacles to overcome. That 
its existence is desirable we have no doubt ; that we anti- 
cipate its success we add with pleasure. The purpose with 
which it is formed is enough to commend it to any one 
interested in our commercial prosperity ; and we trust that 
ere long the Society will be able to ree AN within its sphere 
of operations not chester alone, but all Great Britain. 
The formation of a second society of a similar kind is above 
all things to be deprecated, as each would but weaken the 
hands of its fellow. But if the Manchester Society is suc- 
cessful and remains but a Manchester society it is not easy to 
see why rivals should not spring up in other districts. The 
operations of the Manchester Society for the Promotion of 
Scientific Industry should be so extensive and so complete 
that no room will be left for a rival in this country. 


THE PATENT MUSEUM. 

As some of our readers are aware, there has existed for 
a considerable time at South Kensington a museum of very 
great interest to the mechanical world. It is a collec- 
tion of models and machines of various kinds, very many 
of them being of much historic value. It was esta- 
blished under the authority of the Commissioners of 
Patents, and it still remains under their control. There 
may be seen rough models of early engines and machines 
upwards of a century old, which have been handled by the 
illustrious fathers of mechanical science themselves, ranged 
side by side with the highly-finished embodiments of 
modern skill. The Museum contains not only models repre- 
sentative of ideas which actually became the subjects of 
patents—as its name would almost imply—but also models 
of inventions which are not and never were subject to the 
protection of the Crown. The cabinet engine which for- 
merly belo: to James Watt, the letter-copying press 
designed by him, the first hydraulic press ever made, and 
Symington’s engine, which was used as far back as 1788 
to propel a pleasure boat on Dalswinton Lake, are only 
some of the many engineering relics there preserved. In 
fact the whole collection forms a most in ing series 
of illustrations to the history of mechanical invention. 

All these treasures have hitherto been huddled away, 
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apparently, but not really forgotten or uncared-for, in a 
shabby shed of corrugated iron at South Kensington. 
Neglected by the Government, who have been repeatedly 
solicited for a sufficient grant towards its maintenance, and 
who we understand recently refused the trifling sum of 
£120 begged to pay the expenses of the transport of an 
original Smeaton engine offered by the Carron Company, it 
is not to be wondered at that the public have shrunk from 
entering its gloomy portals, and that so little knowledge of 
its value should have spread during these many reare now 
past. Until last Saturday there was every probability that 
this state of things would remain as long again, but on 
that day a deputation “ representing the Society of Arts” 
waited upon the Lord Chancellor, as head of the Commis- 
sioners of Patents, to urge the desirability of achange, It is 
true this was not the first time that the subject had been 
brought up. There have been many such attempts before 
to win a little favour from on high for this most worthy 
object. But these are days of colossal Internationals, and 
so long as the public mind was so pre-occupied the little 
museum hugged itself into a corner of its monster brother, 
and was thankful for the shelter. Then why was last 
Saturday big with portent? Why are we now to expect 
the possibility of a change any more than on all those pre- 
vious occasions? The reason is not difficult to give. 
Among the names of this influential deputation, as they 
appeared in the daily prints, was no less a one than that of 
Mr. Henry Cole, C.B. Now, when Mr, Cole’s name appears 
anywhere in connection with museums it has a peculiar 
significance. We have had some alarming examples of this 
from time to time; and although he is stated to have retired 
from the discharge of his onerous duties at South Ken- 
sington, his connection with that establishment was always 
of so mysteriously potent a character, that we confess it is 
difficult to dismiss the sense of insecurity which the men- 
tion of his name inspires, 

There are some forms of amorphozoic life, well known to 
naturalists, whose economy is of a peculiar and, to the un- 
learned; of a somewhat incomprehensible nature. The 
usual modes of reception and digestion appear to be want- 
ing in them. If they encounter an object which takes their 
fancy they simply roll themselves round it or over it, and 
it is gone, straightway assimilated into their system, if such 
uncanny creatures can be said to have a system. We take 
the precaution to explain that we do not intend to insult Mr. 
Cole, C.B. by calling him a zoophyte, but we may — 
be pardoned if, in the absence of a better parallel, we 
regard South Kensington in the aspect of the creature we 
have just endeavoured to describe. If South Kensington 
covets anything in the way of a collection it rolls over it, 
and the collection is assimilated in spite of opposition. 
The collection is no longer a collection as such, it is part of 
South Kensington; and the various objects which once went 
to make up the whole, appear in various places, rearranged 
after the autocratic canons which a in that locality; 
and this, we fear, will be the final destiny of the Patent 
Museum unless the warning be taken in time. 

Mr. Cole very modestly disclaimed any authority on the 
subject, but in the same breath he stated that there would 
be no difficulty in obtaining necessary buildings at South 
Kensington if application were made to her Majesty’s 
Commissioners. We have no doubt about it ourselves, but 
we do venture to suggest that it is not an application which 
should be made. The Patent Museum is strictly a spe- 
cialty. Its greatest value lies m its connection with the 
Patent-oflice. Fave | speaking it should form part of a 
new building devoted entirely to the purposes of the 
Patent Commissioners. It should be under the same roof 
with the excellent library, which has been gradually growing 
with such good results, It is not easy to over-estimate the 
value which a perfected museum of this kind, taken in con- 
nection with the library of scientific works and records, 
would possess for the inventive and technical public. We 
have no doubt that the Commissioners are fully alive to 
this. Mr. Woodcroft’s zeal for his department is well known, 
and, aided as he has been by the hearty co-operation of 
his staff, he has succeeded in effecting changes for which 
inventors have good reason to be thankful. But if we are 
to have our Patent Museum secured to us, there is now 
more than ever need for active exertion. Let it be clearly 
understood, we do not advocate a selfish policy. We do 
not suggest that matters should be end to remain as 
they are in their present unsatisfactory state. If the 
Government will not enable the Commissioners of Patents to 
take the work in hand with the certainty of improvement, 
and if, on the other hand, South Kensington or any other 
department will offer the public a substantial guarantee of 
success in their control of the Museum, then, we say, let 
South Kensington or other department speedily undertake 
the duty. But surely now, when other branches of the public 
service are taking unto themselves new abodes at great 
cost, when we hear of the India-office contemplating a 
new building for the collections which were only the 
other day installed in their quarters at Whitehall, to sa 
nothing of the Post-office and other establishments, it is 
not too much to ask that the Patent-office shall be allowed 
a little part of the great sums it is annually the means of 
contributing to the national coffers, for admittedly the most 
desirable purposes, 


STEEL CYLINDERS. 


PROBABLY no circumstance connected with the use of 
high-pressure steam at sea has given more trouble to engi- 
neers than the failure of cylinders. Surface condensers 
have been a fruitful source of expense and annoyance, both 
directly as regarded themselves, and indirectly as regarded 
the corrosion of boilers; but these objections to the use of 
surface condensation have been fairly overcome. Improved 
systems of construction have rendered the condensers 
reliable, and by the use of a moderate amount of salt feed- 
water a thin scale is a on the heating surface of 
the boilers which has hitherto proved a very effective 
ventive of corrosion. The necessity for using boilers i 
drical in shape and of large diameter still presents difheul- 
ties in the way of the use of high steam; but with the aid 
of the hydraulic riveting machine very thick plates can be 
made up, and shells as much as lin, thick and 14ft, in 








diameter, 


carrying 651b, steam, have been used with mo- duce steel liners for cylinders up to 33in. diameter 


derate success, It remains to be seen whether a solution | which are perfectly sound and reliable. It remains to be 


has yet een found for the cylinder problem. Low-pres- 
sure cylinders 
years without repairing. We cari call to mind one case in 
which a cylinder cast in Soho in 1819 worked for nearly 
half a century without being touched by a boring tool, and 
was still in condition. But the pressure was only 
10 Ib. above the atmosphere, High-pressure steam, how- 
ever, appears to exert a peculiar solvent action on cast iron, 
the rationale of which has never been explained. Instances 
have come within our own knowledge where a cylinder 
has been totally destroyed in a few hours by steam of ve 
high pressure. It is this consequence of the use of high 
steam that the marine engineer has specially to guard 
against, and it is the more difficult to deal with that the 
aan nature of the evil is not yet understood. It is 

nown that if cast iron is long immersed in sea-water it 
becomes soft—so soft that it can be cut with a knife—and 
assimilates in structure to plumbago. Now the action of 
high-pressure steam—whether derived from salt, or fresh, 
or distilled water—is almost identical with that of the sea’ 
The iron is altered in texture, and is rapidly worn away by 
a piston or a slide valve. If the steam be superheated the 
destructive action is peculiarly rapid; but it is not known 
whether the disorganisation of the surface of the metal 
is due to a special influence exerted by superheated 
steam, or to the fact that with superheated steam it 
is almost impossible to maintain eflicient lubrication. 
In other words, the cylinder may wear away rapidly 
either because superheated steam dissolves or disor- 
ganises the iron, or because no lubrication can be main- 
tained. The entire problem presented by the action of high- 
pressure steam on cast iron deserves the attention of the 
chemist, it is not likely that it will ever be solved by the 
engineer. As matters stand it iswell known that if soft metal 
be used in the high-pressure cylinders of compound engines 
they wear out rapidly. A single voyage will suffice to cause 
an enormous leakage, due to want of fit in the piston. 
If hard metal be used, on the other hand, we find either 
that the wear and tear is not sensibly reduced, or that the 
metal cracks, There is hardly a firm in existence building 
compound engines which has not had to replace cracked, or 
reline soft cylinders, at considerable expense. 

As chemists do not appear to be able and willing to help 
engineers in this matter, engineers have endeavoured to 
help themselves, The best and most obvious way out of 
the difficulty is to use special mixtures of iron. Something 
has been accomplished in this direction, and it may not be 
out of place to state here that the best results have been 
obtained from the use of tough, carefully selected scrap, 
neither too rich nor too poor, as various in its origin as pos- 
sible; to this should be added about one-fifth of Calder pig 
No. 1, and great caution should be used in the rejection of 
wrought iron; a very small proportion of the purest hema- 
tite that can be obtained will tend to prevent cracking, and 
thin scrap should be avoided; the hardest metal does not 
wear best. But all possible care in the selection of iron 
will be useless unless the melting of the iron is properly 
attended to The coke should be of the best wale and 
the cupola ought to be quite clean. The iron should be 
melted as quickly as a powerful draught can drive the 
cupola, and plenty of coke should be used. The first iron 
that comes down is useless for cylinders, and should be re- 
jected, and the metal in the ladles may be stirred with 
advantage to secure homogeneity. With these precautions 
a good cylinder may be got now and then, a thoroughly bad 
one never, But there is an uncertainty about the whole 
process which is objectionable, and the very best cast iron 
cylinder is after all not the best possible cylinder that can 
be used at sea. Another solution of the difficulty lies in 
the use of special materials for piston rings, such, for 
example, as Perkins metal, which gives good results, Of 
late an old idea has been revived, and wood packing has 
been employed ; with what success we are unable to say. 

In our opinion the true solution of the difficulty lies in 
the rejection of cast iron—at least, for the wearing surface 
of cylinders—and the use of steel of a soft and homo- 
geneous texture instead. We believe that steel liners for 
cylinders were first used by the late Mr. Alfred Barrett, of 
the Reading Ironworks, and their use is still continued by 
the firm with great success, Mr. Barrett made his 
pad liners of steel plates welded up and bored out, 
the space between the liner and the cast iron forming the 
jacket. It is only recently, however, that this idea has 

n applied to marine engines, and the credit of its 
introduction is due to Mr. W. Allan, manager of the 
North-Eastern Engineering Works, denteleend Mr. 
Allan, on the 25th of last November, read a paper 
on the application of steel liners to the high-pressure 
cylinders of compound marine engines before the 
Institution of Engineers and Shipbuilders in Scotland, 
which appeared in our impression for Dec. 5th, The 
system adopted by Mr. Allan differs in many respects from 
that of Mr. Barrett. The latter gentleman used steel 
plates welded up, but Mr. Allan uses cast steel, and he 
thus describes a casting which he obtained from Messrs. 
Vikers, of Sheffield. e cylinder, we may premise, was 
32in. diameter, and intended for a 33in. stroke. “In due 
course,” says Mr. Allan, “the shell was delivered to us, 
and presented all the appearance of a clean cast, giving a 
clear, bell-like ring when struck with a hammer. It bored 
very easily, and finished with soap and water to a beautiful 
face without a blow-hole in it.” e results obtained with 
this liner have been in the highest degree satisfactory, and 
after eighteen months’ hard running no wear of either 
piston or cylinder can be detected. 

We venture to commend Mr, Allan’s experience as nar- 
rated in his paper to the attention of marine engineers, 
The remedy which he has designed for a t evil appears 
to be in every respect satisfactory, and SS deartes some 
credit for carrying out the ex 
deal of adverse criticism, y steel should answer better 
than cast iron we are unable to say. Perhaps some che- 
mist will come to the rescue and solve the problem. The 
fact remains that ee Wee 
cast iron will not, and that Messrs, Vikers are able to pro- 


seen how much further they can go in the matter of size. 


do not wear out, lasting in some cases for | If they can get up to forty inches or thereabouts, Mr. Allan 


will have done very much indeed to show us the way to 
overcome one of the greatest of the obstacles which 
now interfere with the progress of steam engine economy 
at sea. 





SCREW PROPELLERS, 

In our impression for Dec. 26th we referred at some length to 
Mr. Griffiths’ experiments with screw propellers fixed at the bow 
and stern of the ship. It is obvious that the fixing of a propeller 
at the bow of a ship would prove highly objectionable in prac- 
tice. We understand that Mr. Griffiths has overcome this 
objection in a very ingenious way. The theory of the action of 
the propeller on which his experiment is based is simply that the 
screw does not get sufficient water. Two screws get more water 
than one, and therefore propel a ship faster with the same 
power, We shall not stop to consider the merits and demerits 
of this theory now. Our object at present is to place before our 
readers the remarkable statement that by providing a channel 
by which water finds its way to the screw from below the ship's 
keel Mr. Griffiths finds that he can do as much with one screw 
at the stern as he can with two screws—one at the bow, the 
other at the stern, Roughly speaking, that is to say, he finds 
that with double power he can double the speed of the ship, 
instead of increasing the velocity by only about one-fourth. 
It remains to be seen how far the results obtained with models 
may be fulfilled in practice. If they are corroborated in the 
case of a large ship, then a complete revolution will be effected 
in the practice of screw propulsion, 





THE SOCIETY FOR THE PROMOTION OF 
SCIENTIFIC INDUSTRY, 

Tue Earl of Derby took the chair on Friday at the inaugural 
meeting of the Society for the Promotion of Scientific Industry, of 
which he is the president. The meeting was held in the Manchester 
Town-hall, and was very largely attended by gentlemen oon- 
nected with the manufactures and commerce of the district. 

Indelivering the opening address of the Society, the Earl of Derby 
said :—‘‘ Before I endeavour to explain to you what this Society is, 
let mesay briefly whatitisnot. Ithas nothing in it of a political cha- 
racter, nor do we intend to deal with that class of questions which 
of all seem to be occupying the largest share of attention at the 
present moment, Labour and capital will never be in want of a 
battle-field on which to fight out their traditional quarrel ; they 
have all the world outside on which to carry on their war ; but 
we don’t mean, if we can help it, that it shall be carried on in our 
rooms. Our object is a purely national one—to do our part to- 
wards increasing and further developing the industrial resources 
of this country. That isan intention which no one can reason- 
ably quarrel with. Increase of national wealth means greater 
comfort for the poor, better means of education, diminished pau- 
perism, a lengthened average of human life, and, notwith- 
standing some temporary appearances to the contrary, I firmly 
believe that in the long run it implies habits of increased tempe- 
rance and sobriety. It means, above all, a greater command of 
leisure. Hard and continued labour for subsistence is a necessary 
training in the early stages of society, when natural indolence is 
too strong to be overcome by desire for superfluities ; but when 
men become sufficiently cultivated to desire and to value labour 
for rational purposes, the obtaining of it is one of the most 
reasonable objects towards which labour and labour-saving agencies 
can be directed. But I need not stop to argue a point as to 
which there is not likely here to any difference of 
opinion. We have had experience enough to show us that 
a nation may be var wealthy and very patriotic, and, on 
the other hand, that collective ee does not exclude indivi- 
dual demoralisation. I only wish to put in a word of caution, lest 
we should be supposed to be aiming at a result not important or 
not desirable in itself. England is called a rich country, and so 
it is as far as capital is concerned; but if we take the average of 
individual incomes pay ty the whole community, following the 
best statistics that can be had on the subject, and not forgettin 
that a large element of conjecture enters into all of them, we shal 
be surprised to find how low the average ranges. Thirty pounds 
a year for each individual, or £150 for every family, is the Righest 
estimate that I have ever heard, and probably that is a good 
deal above the truth, Man for man, I think it may be 
doubtful whether we are not nearly equalled by the French 
in that respect; they have advantages over us both in point 
of area and of climate, and I well remember hearing one 
of the most experienced and wealthiest of European capi- 
talists contend, not many years ago, that France was, on the 
whole, the wealthiest country in Europe. Late events have gone 
far to show that at least he had some grounds for his belief ; and 
Iam afraid that we can hardly doubt that the United States 
equal or exceed us, as they certainly ought, considering their 
boundless possibilities, both in the way of agricultural and of 
mineral produce. There is one point which it is always necessary 
for us Englishmen to bear in mind when considering this class of 
questions—that to a great extent our prosperity depends on causes 
which may or may not continue to operate, It is like the profits 
of a profession or a business, not the rental of an estate. In all 
civilised ages the liability of commercial and industrial supremacy 
to pass from one country to another has — into a common- 
place. You do not want to be reminded of the story of Venice, 
nor of Florence, nor of Holland, not to go back to remoter in- 
stances; and on nothing indicates that our industrial 
supremacy is seriously threatened as yet, and though for gene- 
rations perhaps it may go on increasing rather than diminish- 
ing, still we ave no right to expect that the laws which have 
hitherto seemed to te the course of human society will 
be suspended in our favour. If we look to the sources of our 
great industrial tion we shall find that some of them are 
of = essentially ep mee J ayn Pp . = gave greater 
security to person and property than any other European country 
in times when both kinds of security were very much rarer than 
they are now. d had extensive settlements in various parts 
of the earth at a time when settlements traded only with the 
mother country ; had the command of the sea for many 
zpere when it was closed by war — continental Powers. 

he thus got a start in foreign and colonial trade which she has 
not lost, Add to that, that in the use of steam-power, of ma- 
chinery on a scale, and more lately of railroads, we have had 
recedence in t of time over all rivals, and you will see that 
as manufactures and trade, we have been favoured 
during the 150 years by a 
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to all the matters of which I have spoken the tendency is towards 
a level, We have not gone back, but others have advanced. I 
su it is in these parts a matter of pretty common experience 
that a man who succeeds to a business ready-made does not get 
ay wot as hard as his father who had to make it. 
at will be our case if we don’t take care, If we mean to keep 
our old position as the industrial leaders of the world we must 
throw away no chance and leave no stone unturned. No doubt, 
in coped science, whatever discoveries are made or inventions 
brought into use by one country will soon extend to all. Still 
there is an obvious advantage in getting the lead; and that ad- 
vantage we ought, if possible, to secure. Now what is our present 
industrial situation? What are the immediate or impending diffi- 
culties which we have to face? In the first place, the effect of our 
past and present success is that a demand for labour has been 
created greater than the country can easily supply. But scarcity 
of labour is increased by what may prove to be the growing 
tendency to emigrate among the working classes, consequent 
on their increased knowledge of the world outside, and of the 
greater ease with which they can pass from one country to another, 
And it can only be checked by the very result which we most 
apprehend, viz., that when the demands of the workers have been 
pressed in any branch of industry beyond what the state of the 
market will justify, production here is stopped, and the orders are 
sent to foreign countries, Aguin, it is easier now than ever before 
for capitalists to send their money abroad, and, of course, if the 
can see their way to do that with safety and profit, they wi 
We have.to consider the probability of a competition in which 
labour only will be supplied by the foreigner, the capital, and 
probably the directing kill also, being English. That is a com- 
ey new state of things, but there are already thousands 
of Englishmen directing natives of other countries in industrial 
pursuits, and the process is not likely to stop. In old days a 
summary remedy would have been applied, but nobody now talks 
of keeping out foreign manufactures by a protective duty. Thatis 
an American and an Australian idea, but it is not likely to be ours, 
We are therefore in this position: if we can’t produce cheaply 
we shall be undersold, even in our own markets; we have to 
compete with countries where wages are very far lower than here 
(who can say, looking forward, how those officine gentium, India, 
China, Russia, may affect the labour supply of the future’), and 
we cannot expect that here wages will fall much, if at all, below 
their present rate. We are shut up, therefore, to one or two con- 
clusions—-either we must acknowledge ourselves beaten, or we 
must contrive to make every day’s labour of a mun more produc- 
tive than it has been hitherto by the more general or by the more 
skilful use of mechanical and chemical science. It is not power 
that is wanting. You have it, not in the steam engine alone, but 
in every wind that blows, in every river that runs, in every rise and 
fall of the tide on our shores; and it may be in a hundred other 
forms not yet looked at or even thought of. You search under- 
ground for the material which is to produce heat, and it is heat that 
itself stops you at a certain depth. Te question is not where to find 
your power, but how to apply it. The resources that nature offers 
us are illimitable; what is limited is our skill in turning them to 
account. If there is one lesson which history teaches us more 
clearly than another it is this—that national wealth dzpends in 
the long run comparatively little on natural advantages, and almost 
entirely on the qualities of the people who have to use them. But, 
further, it is not unassisted industry that will go far to create na- 
tional wealth, though industry is the first and most indispensable 
element of production. tom at the Chinaman, who will work 
seven days in the week if you let him for pay which a European 
labourer could not live on. Look at a much higher type of being, 
the French agricultural peasant, laborious, frugal, temperate as he 
generally is, working his very life out for a bare subsistence on the 
little patch of ground which he cultivates, with nothing except his 
own labour and that of his family. Morally he is an admirable 
example; from an industrial point of view he is rather a melan- 
choly spectacle, because, looking at these things as we do here, 
there can be no greater waste of power than that which is in- 
volved in a man doing with his own hands what he can command 
natural forces to do for him. Our own industrial history presents 
an exactly opposite sight. By joint action instead of isolated 
action, by economising labour instead of squandering it, by follow- 
ing the rule of doing nothing for ourselves that we can get nature 
to do for us (imperfectly as we have followed it so far), we have 
accumulated in tlfis island, with our population of not more than 
twenty-two millions, including women, children, and helpless 
persons of all sorts, power which is variously estimated, but which 
robably represents the labour of at least 500 millions of able- 
bodied men. There is no reason why we should stop there, and in 
fact, we are not stopping. Many of you may have seen a remark- 
able letter addressed by Mr. Daird,, the agriculturist, to the 
Times, in the beginning of the present month, in which it 
is stated that, notwithstanding an unusual scarcity of farmin 
labour, the harvest of last year was got in without any unusu 
difficulty, the deficiency of hands having been made up by the 
i d use of hinery. That process will continue, and, let 
me say in passing, it seems very probable that the movement which 
is now going on to create an artificial labour famine in the rural 
districts by means of assisted emigration may lead to a result very 
different from what its promoters anticipate—grazing farms and 
machinery tending to make human labour redundant more rapidly 
than emigration will absorb it. However that may be, we see 
that every new mill, every ironwork, every locomotive of the 
present day shows improvements on those which were made 
twenty years ago. If capital increases more rapidly than popula- 
tion, as it certainly has done of late years, and is probably doing 
now, so that the existing rate of wages is maintained or even in- 
creased, that process must in the nature of things continue. But 
if the modern system of doing everything by mechanism spares 
human muscles, it makes a larger demand than before on human 
brains. Taking of a locomotive is a more complicated 
business than driving a cart, and an Armstrong gun uires a 
good deal more looking after than an old 24-pounder of Nelson’s 
time. Therefore, as the labourer developes into the skilled artisan 
you require technical training instead of the simple old rule of 
thumb, Nowitisthe belief of the promoters of this new society that a 
great deal may be done for technical training without interfering 
with that training of the workshop which is, in one sense, the best 
of all. They believe, moreover, that there are innumerable investi- 
oo of an experimental kind, having for their object the per- 
ecting of industrial processes, which being everybody's business 
are nobody’s business, which would in their results enormously 
benefit the trade or industry which they concern, but which indi- 
viduals are slow to undertake, because they do not bring any certain 
return of profit to the person who spends time and ur upon 
them, If, for instance, we can hit upon a perfectly satisfactory 
plan for disposing of sewage— which certainly we have not 
as yet — the gain to the nation would be counted mil- 
lions yearly, bnt the inventor very petelly might be . 





that bear the test will obtain a more early and more extended 
publicity than they otherwise would have, and (which is also a 
gain) those that do not will be more shunted out of the 
way. We propose to _ premiums and rewards aha wayeen 
improvements, whether in machinery, in or in use 
4 we raw materials. We wish to hod exhibitions, ast of a 

owy or merely popular kind, but s' as may have a 
8 tive value; and the first of these exhibitions is about 
to held. We hope to send out nts to report to us on 


industrial matters abroad; and, as a in that way, I may 
point to an , but very well little work, 
which we have issued, being a series of from arti- 


sans sent out by us to the Vienna Exhibition of last year. We are 
ready to hold funds in trust for purposes conn with ours, if 
anybody likes to place them in our hands, and if our status be- 
comes such as to justify our undertaking that extra duty. We 
believe, lastly, that the holding of examinations in technical know- 
ledge, followed by the granting of prizes and certificates to those 
who have earnt them, may hereafter not unfitly come within the 
range of our duties, I think it is clear that scientific associations 
having a practical end in view are playing a considerable and per- 
—_ an increasing part in our ie organisation, and I venture to 
add that if there is in England, or in the world, any place which is 
a natural and suitable centre for such a society, it is this city of 
Manchester.” 





THE UNITED STATES IRON TRADE. 

In the report just issued by the American Iron and Steel Asso- 
ciation, it is stated that, at the beginning of the month, “after a 
careful survey of the whole field, we are satisfied that fully one- 
third of our furnaces were then out of blast, and that by the close 
of the month one-half of all the furnaces will be blown out.” 
The same report tells us that many bar and rail mills are idle, and 
that *‘most of the bar and rail mills that are now running are 
working on short time.”’ A few facts and figures will show how 
serious a matter this is, and it must be remembered that this state 
of things exists in a country whose resources for the manufacture 
of iron are unparalleled. ad it not been for the recent financial 
crisis, the production of pig iron for the current year would pro- 
bably have amounted to 3,000,000 tons, against 2,830,070 tons in 
1872. As it is, it will not probably exceed 2,700,000 tons. In 
1872, the importations of iron, including 193,957 tons of pig iron, 
were 800,655 tons ; for the first nine months of 1873 the imports, 
including 87,958 tons of pig iron, were only 307,802 tons. This 

alling off, however, was in some measure owing to the high prices 
prevailing in Great Britain in consequence of the extraordinary 
rise in the price of coal. It would appear, then, that the require- 
ments of the country before the panic called for a production of 
about 3,500,000 tons of pig iron, This demand may furnish some 
idea of the i liate pr ts of the furnacemen, if we know 
what the productive capacity of the country is and is likely to be. 
Mr. James M, Swank, of Philadelphia, has very recently compiled 
the os table of the furnaces already constructed or being con- 
structed :— 
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Recapitulation and capacity of furnaces. 











poorer man than when he began, at do you supp 
the value of the coal smoke that goes into the air in Lancashire 
alone? What is the value, the potential value, of those acids 
which you allow to pass out of your chimneys at St. Helens and 
elsewhere, and which are going a long way to make some districts 
in this country uninhabitable? Is it, or is it not, true that some 
manufacturers and some shipowners are ully three times 
as mueh work out of every ton of coal as others, and if so, what 
is the amount of waste ted by the still continuing employ- 
ment of imperfect and saliquaten machinery? How much 

remains to do in the way of utilising waste substances? We do 


not wish to ex te our power or our ts; but we 
believe that, by b representatives of every industry 
and by providing with the 
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then added 1,100,000 tons to the productive capacity of the 
country, the additional 122 F to be completed will add over 
1,600,000 tons to it. This bring the capacity up to 5,000,000 
tons, when the requirements only call for 3,500,000 tons. But 

ese req ts are for ordinary busy times, Can such times 
be fairly looked for in 1874? Or is the American Iron and Steel 
Association to be unfortunately compelled to state in November, 
1874, what they virtually state now—that one-half of all the blast 
furnaces in the country are blown out? The importance of this 
question has led to inquiries among some of the leading iron- 
masters, 

Let us see what they have to say. The gentlemen whose re- 
marks are quoted below are among the largest employers of labour, 
and have vast interests at stake. They speak out openly and 
clearly their views of the future, and do not seem to shrink from 
bearing their proper share of the probable burden. In some points 
they may differ, but on one thing they seem to be » Viz. :— 
That the progress of iron manufacture in America has received a 
serious check, and that it can only be carried on at present or pro- 
bable prices by inaugurating a general reduction in the cost of 
production. 

Hon. Daniel J. Morrell, of the great Cambria Ironworks at 

Johnstown, Penn., reviews the situation and prospects of the iron 
trade as follows :— 
_ “The immediate effect of the recent panic was to flatten the 
iron market generally, and to cut off at once all demand for rails. 
There has as yet been no revival of business, nor does it appear to 
me to be likely that the situation will change for several months 
tocome; that is, under existing circumstances. But if we can 
start in the spring upon a lower level of cost, I should then look 
forward to a prosperous business in 1874. A reduction of cost 
seems to me to essential, inasmuch as selling prices must 
necessarily rule lower for some time to come.” Speaking of where 
this trade is to come from, at a time when railroad development is 
so thoroughly under a cloud, Mr. Morrell says :—‘* Undoubtedly 
the speculative building of railroads has ceased, and I do not think 
that even legitimate extensions will be undertaken in the present 
depressed state of all railroad securities ; but the demand of exist 
ing and paying roads for such renewals and repairs as they will be 
compelled to make will, in my judgment, fairly employ the rolling 
mills of the country, always provided that our ironmasters can hold 
the market as against foreign competition.” Of one thing Mr. 
Morrell 5 ap to be convinced, namely, that to command sales 
iron must be manufactured more cheaply. He proposes to attain 
this result by a reduction in the price of ores and in the rate of 
wages. He says:—‘‘Pig iron must cost less than the average 
throughout the present year. The furnacemen cannot bear all 
the brunt of lower prices, unless they can get their ores at lower 
prices, which I think will be the case, and cheaper labour, Of 
course, wherever the market price of the iron regulates the rate of 
wages paid to the working men there will be no difficulty 
with the men, as they will accept what they recognise 
as their fair proportion of the value of the product. But 
at present there is no market price for some descriptions of 
iron, and employers must, therefore, either stop business or get 
wages down toa level at which they will be justified in piling up 
stock in the face of a falling market. This course I deem to be 
wisest and best for both employers and employed, as the men 
make a living at least, and the employers, besides avoiding the 
heavy loss inseparable from shutting down their works, are saved 
from the disorganisation of their labour force which would inevit 
ably follow a total suspension of industry.” To the inquiry, 
**Has the activity in iron during the last two or three years 
given rise to the construction of more blast furnaces than we 
need?” Mr. Morrell says :—‘‘I do not think we have too many 
blast furnaces ; but I think no more blast furnaces will be built 
for some time to come.” Of the probable relations of the English 
and American iron markets Mr. Morrell says :—‘* The probability 
is that English ironmasters will maintain a stronger rivalry in our 
markets than at present. The question of cheaper coal has 
become a question of national concern in Great Britain, and in 
order to obtain it the most thorough measures will be adopted by 
the British ironmasters whenever cheaper coal becomes impera- 
tively necessary, I do not doubt that the efforts of American 
manufacturers to cheapen their product will be met by a more than 
corresponding reduction in Europe; and our reliance, certainly 
so far as the manufacture of rails is concerned, in retailing to our 
own manufacturers the supply of our own market, must depend 
upon the ey and quality of the home over the foreign pro 
duct and the protection which the continuance of the present 
tariff will afford us. One effect of the recent panic will, I think, be 
the cutting off of importations of inferior foreign rails, I also think 
that if the present difficulty of negotiating American railroad 
securities in Europe shall continue, it will inure to the benefit of 
the home manufacturer of rails. I consider that the introduction 
of the Bessemer steel rail has had a beneficial effect upon the iron 
interest of the country. It has caused a great demand for the 
better grades of pig iron and has brought into use purer ores and 
purer processes of manufacture, In these days railroad companies 
who are able to lay down steel rails buy but few iron rails; and 
thus, while the consumption of steel is constantly increasing, 
such an increase has a decided tendency, both directly and in- 
directly, to improve the quality of iron rails.” Mr. Morrell thus 
sums up the prospects for 1874 :—‘‘If,” he says, “* the proprietors 
of ore-beds, the millowners, the furnacemen, and all grades of 
working men will honestly and bravely accept the situation and 
a to start in upon the opening season on such a reduced scale 
oO ene and wages as must be accepted before a higher scale can 
be hoped for, I should look forward to a fairly prosperous year's 
work, resulting in an equitable reward to both capital and labour. 
I would add that this prospect may be very materially improved if 
such congressional action upon the finances be taken as was re- 
commended by the National Iron and Steel Association, at its 
recent annual meeting in Philadelphia.” 

Mr. Morrell gives us the state of the case from the manufactu- 
ring point of view, though he is also a large producer of coal and 
iron ore, But it may be better, in order to get more special views 
of the ore side of the question, to take those of Mr. James B. 
Brinsmade, the treasurer and controller of the great Port Henry 
mines on Lake Champlain, the largest, the richest, and the most 
valuable ore-beds in the country. Speaking of the effects of the 
panic Mr. Brinsmade says :—‘‘ The panic has checked enterprise 
in every quarter, and in a hundred ways has lessened the demand 
for iron, and consequently for ores, The prices for ores must, of 
course, fall, if they can do so and still afford a profit, The ore 
companies can reduce their prices for ores and still make profit, 
provided labour which, in ore mines is now the best emg labour 
of its class in the country, is brought down to reasonable prices.” 
It will be seen from this statement that Mr. Brinsmade, the ore 
producer, and Mr. Morrell, the manufacturer, are fully in accord 
as to the necessity of reducing the price of ores. As to labour in 
the celebrated mines of Port Henry, in which Mr, Brinsmade is so 
largely interested, the labourers are paid as high as 2 dols. 60c, a 
day. Of the productive ca ~ hy e ore-beds and of the extent 
to which production is likely to be carried in the coming year Mr. 
Sapna says :—‘“‘The Pennsylvania ore-beds (my remarks 
apply only to the Eastern market—of the Western and Southern 
markets I can say nothing from personal knowledge), both hema 
tite and magnetic, have never been worked to their utmost capa 
city. The New Jersey m ic beds are now producing about all 
they can be made to produce, The production of the t 
beds of the eastern part of New York, of Vermont, and of the 
ostern parte of Connecticut and Massachusetts can be materially 

The magnetic beds of the Hudson River and northern 
New York have never been worked to anything like their full = 
city, though with their present development yO are fully 
equal to su ying ny St i that may arise elsewhere, and to 
keep all the Diast ‘urnaces now built sufficiently supplied with ore 
to run constantly, But under existing circumstances it is the true 
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policy of the ore companies only to work their beds up to half their 
capacity during the present winter ; they holding the opinion that 
very many blast furnaces will remain out of blast through the year 
1874, and that there will be a corresponding falling off in the 
demand for ore, Should the companies, however, be mistaken in 
their estimate of the prospect, and should all the blast furnaces 
run, or attempt to run, y pant the year, there will not be ore 
enough mined to meet their wants. 


the mines or on the ore companies’ docks, Take our own company 
for illustration. 
about one-half the blast furnaces will be out of blast during next 
year, and that the demand for ore will consequently be light, 
Believing this we have discharged half of our miners, The open 
ing of navigation then will find us with only about 60,000 tons of 
ore piled on our docks, whereas if we thought that all the blast 
furnaces would be in blast we should keep a full force of miners 
at work, and should commence the season of 1874 with 120,000 tons 
of ore on our docks. With such a supply to start with we should 
he enabled to meet all demands which might be made upon us 
during the year,” 

Mr, Brinsmade’s remarks naturally give rise to the question, 
**Have we too many blast furnaces for our needs?” He replies 


boldly, “‘I say yes; and I will give you two proofs of the fact. | 


First, it is only reasonable to suppose that persons who have had 
experience in manufacturing and selling pig iron know better than 
any one else whether the state of the business calls for or warrants 
increased production. Now it is a fact that no manufacturer of 
anthracite pig iron on the line from New York to Canada has in- 
creased his capacity of production during the past year; nor has 
one of them invested a volar in any of the eight stacks that have 
been erected during that period, or are now in course of erection 
on that line. Second, the season for selling pig iron closes with 
the season of Hudson River navigation, t the close of the 
season for the last five years there was not a furnace on the 
Hudson River, with one exception, which did not over pig 
iron each season, because there was no market for it, Now, 
suppose you estimate the annual increase of the demands of this 
market at 10,000 tons, and I consider that to be a very high esti 

mate, But if all the eight new stacks go into blast and run for a 
year they will make, say, 70,000 tons of pig iron, Who do you 
think is going to buy it? No one; at least, at such a price as will 
bring them back their outlay! No. Ruin stares in the face 
either the proprietors of some of these new furnaces or the pro 

prietors of some of the old ones, It will be a question of pod. we 
ance—an endurance depending upon the amount of working 
capital possessed by the maker of pig iron, and on the question 
whether or no he owns the beds from which he draws the supply of 
ore. The sequel is going to illustrate once more the truth of the 
adage ‘ Let every shoemaker stick to his last.’ I may add, if any 
man thinks of building a blast furnace to work such ores as he can 
buy in the market, he makes a great mistake, He had better cobble 
shoes, A furnace should be built for the expreas purpose of working 
a particular ore owned or controlled by the builder of that furnace, 
he expecting to buy other ores for a mixture—not from necessity, 
but only from motives of policy.” From the tenor of the fore- 
going it is clear that Mr, Brinsmade sees no ground for rosy antici- 
potions of what the year 1874 is going to do for the iron trade; 
but he speaks more explicitly, and says straightforwardly, ‘‘I 
anticipate a storm in 1874. The ships which are staunch and 
strong and under the guidance of skilful and experienced pilots 
will weather it, The others muat go to the bottom.” Mr, Brins- 
made does not even seem to think that the troubles in the British 
iron market will help us at all, except in so far as our own con- 
sumption is concerned; and Great Britain has virtually been 
crowded out of the American market for some time past. this 
point he says:—‘*Through the moderate fostering care of our 
Government the busi of iron facture in this country has 
at last been put on its feet, and is able to stand alone. There is 
no danger from the competition of Great Britain in our home 
market ; but in all foreign markets she can beat us, and will be 
able to do so for many years to come, However, it should not be 
lost sight of that the trades unions in Great Britain have been the 
principal cause of her substantial loss of our market. If the. day 
comes when the power of the unions shall be broken in Great 
Britain and established with us, Great Britain will again take 
possession of the American market,” 

In nearly all points Mr. Brinsmade is borne out in his views b 
Mr, Chester Griswold, of the well known firm of John A, Griswo' 
and Co,, of Troy. Mr. G has t interests in mines and 
blast furnaces, and is large! the manufacture of both 
on and steel, The quguenen of his views, the n, becomes both 





It must be remembered that | 
most of the ore delivered through the season of navigation is | 
mined during the preceding winter and kept in stock either at | 


The Port Henry Iron Ore Company think that | 


interesting and valuable. Mr, Griswold says: —‘‘ It\is no very 
easy matter to predict the ~—— course of the American iron 
market for the coming year, for there are many conflicting elements 
to influence it; but of the special market for railroad iron and 
steel one can speak with more certainty, although at present there 
is no market at all for them. But we have facts on which to base 
an opinion. In the first place the price of iron and steel has not 
fallen in Great Britain in anything like the proportion it has fallen 
in this country. This will, I think, prevent the importation of 
foreign rails, and throw all the business into the hands of our 
home manufacturers, Great Britain having no temptation to ship 
to this country at a heavy loss, The question of foreign competi- 
tion, then, is set aside, In the second place, we may safely assume 
that the building of new railroads is virtually stopped for some 








little time to come, in consequence of the recent railroad disasters | 


in Wall-street, The business of the country, then, will be mainly 
confined to renewals and repairs of existing lines, This business 


that the competition for it will be remarkably keen, and the profits 
on it correspondingly small, Indeed, I think the productive capa- 


too great for its present requirements. There are numbers of 
furnaces through the country which are out of blast, and are likely 
to remain so through the coming year. There are many new blast 
furnaces which have never yet Sica blown in, and do not seem to 
have any immediate prospect of being blown in. 


| 
| 
| 
| 
| 


has been especially unfortunate in this panic, It is the only great | 
| tubular 


branch of industry which has been directly affected by the panic 
of course, aocush the railroad interests; and I fear that it will 
be a long while before the effects of the crisis will have entirely 
passed away. We were getting along splendidly, and our imports 
of rails from Great Britain had fallen off heavily, Our consump- 
tion of rails last year was 1,472,842 tons, of which we imposted 
from Great Britain 527,850 tons. But in the firat six months of 
the present year we only imported 120,468 tens, against 259,011 
| tons in the first six months of last year. This was decidedly en 
| couraging, 
| cause, It is because we do not want the rails, and have no mone 
| wherewith to 
be a certain demand for rails next year for renewals, re-rolling, 
| &e,, and certain legitimate enterprises and extensions will be 
| carried on and completed. It is estimated that about 3000 miles 
of road will be constructed in 1874, against 6627 miles in 1872, 
and 7779 miles in 1873. But competition will keep the price very 
low, and to meet this reduction in price the manufacturers must 
reduce the cost of manufacture. It can and it will be done. But 
all must hel Our producers must lower their pretensions, 
labour must content with less remuneration, and the manu- 
facturers with less profit, The reduction of cost will be aided by 
our untiring American ingenuity. For instance, two years ago 
we made 90 tons of steel a day in our Bessemer works at Troy, 
with two 5-ton and one 1}-ton converters, Though we have dis- 
carded the small converter, we are now making 140 tons of steel a 
day. We could not do this two yous ago. But look at the 
—., We make 50 tons more steel a day without having made 
the additional outlay of one cent for premises and plant. We 
must go on supplementing this sort of thing. The American iron 
trade has soetlted a severe check from the and that, too, 
just as it was becoming well established. e@ must, capitalists 
and working men, draw in our horns, ur can well afford 
this, Labour in the iron trade has been paid far above the aver- 
age for many ne Am more than any other branches of in- 
dustry, I am inclined to think that a permanent decrease of ten 
or fifteen per cent, in wages is necessary, and that it will be 
brought about,” 

Such are the views of some of} the leading ironmasters as to the 
prospecta for the future. That they will be interesting to a 1 
many readers there is no doubt, At some future day it will be 
well to give the views of gentlemen > other branches of 
the iron trade,—New York Semi- Weekly Ti 
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ON THE APPLICATION OF THE PONSARD 
FURNACE TO THE HEATING OF BOILERS. 

Tue Société Générale de Metallurgie have applied the Ponsard 
furnace to the ateam, A furnace has been fitted up at 
Courrié MM, bee oe ge et 
an elephant boiler, with 
An jnteresting account 
the Bulletin Men- 
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city of the country, both as to blast furnaces and rolling mills, is | 


The iron trade | 


| tion of nine to five, 


But the falling off now comes from a very different | 
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The Ponsard furnace is little known in this country. 
sembles in ——- the Siemens furnace, except that instead of a 
separate gas producer, an inclined grate is used, heavily loaded 

th coal and scantily supplied with air, The gases distilled from 
this coal, consisting of carburetted hydrogen and carbonic oxide, 
are subsequently inflamed in the presence of air which has been 
heated by a fire-brick regenerator, We venture to think that 
the accompanying engraving, showing a boiler fitted on the Pon- 
sard system, will explain the whole matter very clearly. 

The advantages claimed for the system are economy of fuel, 
uniformity of heat, augmentation of evaporative efficiency per 
square foot of surface, and complete prevention of smoke. We are 
inclined to think that the inventor does not here claim too much, 
We have often pointed out the advantage to be derived from th. 
use of heated airin steam boiler furnaces, and this is supplied on the 
Ponsard system by the nerator, which absorbs the waste heat 
that would otherwise find its way to the chimney. It may be 


It re- 


is not sufficient to employ all the rolling mills, and I anticipate | urged that the waste heat to be taken up is not much. To this 


we oan only reply by giving the following statement of the results 
obtained in the course of the experiments before referred to. The 
water was measured with much care, and every precaution appears 
to have been used to make the experiments satisfactory, Three 
different boilers were tested, the first being an elephant boiler fitted 
on the Ponsard system, the second being a semi-tubular boiler, 
and the third an ordinary tubular boiler, The [experiment ex- 
tended over three days, with the following results :—The Ponsard 
boiler evaporated 9°12 lb, of water per pound of coal; the semi- 
iler evaporated 6°87 lb. of water; and the common 
elephant, evaporated 5°45 1b, of water per pound of coal, In addi- 
tion to this the Ponsard boiler made more steam per square foot of 
surface per hour than the common elephant boiler in the propor- 
As regards the cost of the apparatus, it is 
given approximately at from £2 to £4 per horse-power nominal. 
One great point in favour of the system appears to be its power of 
using up dead slack and inferior fuel to advantage. 





[ay for them if we did want them. "Still, there *y | MESSRS. TANGYE BROTHERS AND HOLMAN’S 


18-HORSE ENGINE. 

In our notice of the Smithfield Club Show last December, we 
referred to an 18-horse horizontal engine exhibited by Messrs, 
Tangye Brothers and Holman, of Laurence Pountney-lane, London. 
This engine we illustrate at page 62. It constitutes the first of 
anew series of that type of engine which Messrs. Tangye intro- 


duced to the public about five years ago—the first engine of the 
kind being exhibited, we believe, at I m in 1869, since which 
period about nine hundred have been made, 


The engine is so simple in design that it scarcely requires much 
description, The cylinder is ldin, diameter and 28in, stroke. 
The piston-rod and crosshead are of steel, and the slide blocks 


are readily adjustable by auing nuts and screws, A variable ex- 
jon gear, com and with a simple adjusting coupling, is 
tted to the engine. cut-off is effected by a second slide at 


from one-tenth to one-half the stroke, The y ° nder is jacketed, 

Messrs. are now making engines of this class up to 25- 
horse power, which, being coupled, work up to 125-horse power in- 
dica’ The workmansbip of the engine we illustrate ae very 


, and the design gives a strong an omens m e, re- 
quiring little attention to keep it in order, and likely to do good 
service wi even adverse conditions, 





Tar CLeveLaAND IestrrvTion or Exarneers,—The third meet- 
ing of the season was held on pay evening, in the hall of 
the Workmen’s Social Club, Mr. J Head, president, in the 
chair, The were commenced by the secretary reading 
a list of pew members, It that ye age Be oe vg mem - 
bers had joined this session up the membership of the 
institution to 290. It was intima that one had entered 
himself The chairm the society 


ber, an Gs oy 
onl invited the members to follow the example of 


Seo Mas meneame 
wil t com) 

Son it, that upon both papers 

would be deferred to next meeting, which gave marked satiafa 
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PROPOSED LITEYNOY BRIDGE OVER THE 
NEVA AT ST. PETERSBURGH, 
Troan who have followed our description and illustration of 
the above structure cannot fail to have noticed the exceptionally 
large section of the channel irons. This is, however, exactly one 
of those instances in which a departure from the rule with 
respect to the employment of the ordinary market sections of 
iron becomes not only justifiable but imperative. The magni- 
tude and importance of the work are such as to warrant the con- 
struction of special rolls and other machinery that might be 
requisite. So far as the feasibility of procuring the sections 
demanded is concerned, the qu is set at rest upon the 
authority of firms of the reputation and experience in all descrip- 
tions of ironwork of Messrs. Handyside, of Derby, and the 
Butterly Iron Com , 
In our former illustrations the superstructure of the prin- 
cipal girders and portions of the elevation have been shown. 
‘¢ now give enlarged details of the cross section, piers, caissons, 
roadway, in which corrugated iron plates a prominent 
. The cross section of the bridge and of the piers are 
lustrated in Figs. 6, 7, 8,and 9, In Fig. 6, one half section isshown 
through the pier and the other is taken the centre of the 
girder, the difference of level in the surface of the two semi-road- 
ways indicating the rise in the bridge. The cross girders, the con- 





struction of which is well shown > 6, are placed at a 
distance from centre to centre of 7ft., the length between 
supports is 67ft. Gin. At a distance of 2ft. Gin. on each side 


> 16 


| 
— SN 


ic csecarieee 























pees ecw mewn -- acess 


























© 
[ ) 7 
° 
e 
r) 
os e 
e 
e 
' e 
h-.9" e 
aes ee ees aeons wea ‘ ‘] 


Pry. rn 
' . 









oni Web Plate 


Fic, 10,-LITEYNOY BRIDGE—SECTION 


of the centre line, as shown in Fig. 6, there is a longitudinal 
girder attached to the cross girders and running the whole 
length of the bridge. This pair of longitudinal As ers serves to 
distribute any concentrated load over several of the cross girders, 
besides fulfilling the duty of ng a single line of rails, The 
total fixed load on each cross girder is calculated to amount to 
327 tons. While the ultimate tensile strength of the wrought 
iron in the cross girders is assumed to be the same as that for the 
main girders, the maximum working strains per square inch of 
the metal in tension, compression, and shear, are put a little 
lower, being 4°49 tons, 8°85 tons, and 3°53 tons respectively. 
Portions of the corrugated iron covering plates are shown in 
most of the figures, They are of two dimensions, the congee bees 
used for the and the amaller for the foot The 


former have the pitch of the tions equal to ldin., a depth 
of din, ond a thickness of metal of ¢sin. “The distance’ between 


the supports is 7ft., equal to the spacing from centre to centre 
of the cross girders. of the roadway cars is intended 
to be supported conjointly the wooden sleepers and the 
covering plates of corrugated It is, however, certain that 


Ge panne lates would, without receiving any 
whatever ¢ sleepers, at of the bridge the 
cuansaleated in the 


load of 1°28 tons lineal 
are 7ft. apart, but extending 


between the lines of su wi 
over a width of 14ft. For footpaths the dimensions of 


ere 








corrugated iron plates are :—Pitch of corrugations, 10in.; depth, 
J thickness of metal, jin.; distance between supports, 
5ft. 3in. The materials for the construction of the 
carriage road are burnt clay and broken limestone mixed with 
sand and hydraulic lime in a layer having a thickness of Gin. 
Above this will be spread another Sin. in thickness, con- 
ing of en te laid in the manner usual with mac- 
dame roads, ight of these — taking - _ 
thickness at 9jin., will amount to 108 lb. per square foot o' 
rectacn The materiale for the foundation of "the are 
composed of conerete made with burnt clay, sand, and hydraulic 
lime. Upon this substratum is laid a row of flagstones 2jin. 
in thickness. The weight of this footpath complete should not 
exceed 60 Ib, to the square foot, 

The details of the piersare shown in Figs, 7,8, and 9, which brings 
us to the subject of the foundations—a most important considera- 
tion in structures of this character. The substratum is described 
as clay, and may be assumed to be firm and impermeable, 
onl ox as will sustain with safety a load of 3°2 tons to 4 tons 
per square foot when exposed, It is proposed to sink wrought 
caissona, of the shapes shown in Fig. 7, to a depth of 5ft. into the 
clay, to excavate to the bottom of the caissona, and should the 
clay prove to be of the bearing power expected, to fill the lower 

of the caissons with concrete, Upon this concrete, brick- 
work is to be built in cement mortar, with a circular opening or 
hollow core in the centre to accelerate the hardening of the brick- 
work, The construction of the wrought iron caissons is shown 
in part of Fig. 7. They are built up of rings, 6ft. in height, and 
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OF ROADWAY AND MAIN GIRDER. 


are provided with flanges for bolting them together. The rings 
consist of wrought iron plates ;‘in. in thickness, joined together 
by T irons on the inside and by flat bars on the outside, to 
diminish the friction in sinking. In order that the rings may 
better resist the outward pressure of the water, diaphragms con- 
structed of plates and angle irons are placed at each flange, as 
represented in the drawing Fig. 7. Wedges are applied between 
them and the flanges, and the diaphragms can be removed, when 
the concrete filling has reached the height at which they have 
been temporarily forced by means of the wedges. 
(To be continued, 








Tue business of ‘the of Hull has increased during the past 

, dook dues havi paid on nearly two million tons—an 

toe Rr of about 83,000 tons, pd ae have fallen off 

considerably, and the exports of —which come almost ae 4 
from the South Yorkshire collieriee—have dropped from 427, 


tons in 1872 to 293,736 tons last year, The imperts of pig iron, 
which were 41,499 tons in 1872, were only 3s tons in 1873. 
The imports of other metals pretty .well si od, The 
exports of Xo, 


THE CHEMICAL SOCIETY. 
Trvurspay, 15th Jan,, 1874, 
Professor OnLine, F.R.8., President, in the Chair. 

Tre minutes of the previous meeting having been read and con 
firmed, Dr, Tommasi and Messrs, Charles L. Field, J, L, Player, 
and Edward OCollens were formally admitted Fellows of the 
Society. The donations were then d, including a Chinese 
translation of the article, “Gunpowder,” from Watt's and Richard- 
son's ‘Technology ;” and the following names were read for the first 
time: Messrs. John George Lyon, Francis J. W. Polglase, Magnus 
Obren, Harry Grimshaw, William Carleton Green, Henry Tanner, 
Colonel William Boyle, Thomas Carnelly, B. Sc., and Alexander 
H Sexton. For the third time, Messrs, Frederick E. Harman, 
William Herbert Pike, Robert Fraser Smith, Henry Bowman, 
Joseph Reddross, R. L. Taylor, William Joseph Spratling, Dr. J, 
Lawrence Smith, and Owen Davies Owen, who were ballotted for, 

and duly elected. 

Mr. W. ©. Roberts handed in a table, supplementary to his 

per read at the last meeting, and containing complete analyses 
of all the Standard Trial Plates still extant, dating from a.p, 1477, 
namely, seventeen gold plates and fourteen silver ones, 

The first paper, ‘‘On the Action of Trichloracetyl Chloride 
on Amines, (I) Action on Aniline,” by D. Tommasi and R. 
Meldola, was read by the latter. After noticing the various 
bromine and chlorine derivatives of phenyl acetamide which had 
hitherto been obtained, the authors give details of the process 
a modification of Gal's—by which the trichloracetic acid was pre 
aeons from chloral hydrate by the action of fuming nitric acid. 

he trichloracety! chloride was obtained from the acid by means 
of phosphorus trichloride, 

iline, when added to excess of the chloride, causes great ele 

vation of temperature, and on further application of heat hydro 

chloric acid is given off, and the liquid assumes a dark brown 

colour, On cooling it solidifies to a crystalline mass of phenyl 
©, Hy, 

trichloracetamide, C2 Ch O >} N, which is washed with water and 
Hi 





crystallised from hot alcohol. The new amide forms small lustrous 
rhomboidal plates, which melt at 04 deg. C, It is soluble in benzene, 
and very soluble in carbon disulphide, ether, and chloroform. 
Boiled with caustic soda the amide is decomposed with formation 
of a basic substance of penetrating odour. The action of alooholic 
ammonia appears to produce the same substance. The amide dis 
solves in cold fuming nitric acid, but the solution rapidly becomes 
hot, and evolvés nitrous fumes in abundance; on boiling the mix 
ture a short time and then pouring the product into water, a sub 
stance is obtained which crystallises from hot alcohol in tufts of 
Ge Hy (NOs)s 
C2 Ch OSN,  Dinitro 
H} 
phenyl-trichloracetamide fuses at 118 dog. C., and does not explode 
when strongly heated. It is very slightly soluble in water, readily 
in benzene, ether, chloroform, and cold dilute alkaline solutions, 
from the latter of which it is precipitated unaltered on the ad 
dition of an acid, When the alkaline solution is boiled, decom 
position ensues, 

The President said the thanks of the Society were due to Dr, 
Tommasi and Mr. Meldola for their interesting communication. 
There was one point, however, in the preparation of the amide 
about which he would like to make an inquiry; that was, as to 
whether it was absolutely necessary to use the chloracetyl chloride, 
or whether chloracetic acid itself would aot produce the body, It 
was well-known that in many instances aniline when heated with 
the acid gave the corresponding amide. 

Dr. H. E. Armstrong then read a ** Note on the Action of Sodio 
Ethylate on Ethylic Oxalate and other Ethereal Salts.” Dittmar 
and Cranston have shown that when ethylic oxalate is warmed 
with sodio or potassic ethylate it is in great part resolved into 
carbonic oxide and ethylic carbonate. Very nearly equal molecular 
weights of these two products are obtained, the conclusion being 
that the reaction was a so-called catalytic one, i¢., a cycle of re 
actions, in which the ethylate is continuously decomposed and 
reproduced, and that a given weight of ethylate could decompose 
an unlimited quantity of oxalate if it were possible to exclude 
certain other reactions which go on simultaneously with the prin 
cipal one, and gradually consume the ethylate, Geuther, again, 
| has shown that ethylic formate is converted into carbonic oxide 
| and ethylic aleohol under similar circumstances, Dr, Armstrong 

suggests that these decompositions may readily be explained if we 
assume that the ethylate first combines with the ethereal salt, and 
that the compound thus formed is afterwards broken up on 
heating. For instance, the reaction — ethylic formate would be 

‘ \ : ~H. « ~f/ONa 
HCO, OCsHs + NaOCsHy = HC LOCH, = CO + Na OG: + 
| HO,C: Hy; OCH 


yellow needles, having the composition 





: N 
and in the oase of ethylic oxalate ( C , a " 
¢COLOCe He oe 

+ NaOCe Hy . OOH 
”,.0C2 H® ) 
UCO,0C: H Loo. OC? H. 
= CO {co He + Na OCH, + CO 


| The same interpretation may be given of the decomposition of 
the ethereal salts of the form 

| avg § OC, Han +1 vq (SC, Hm +1 » § SC, Hon +1 

. 2 8 : Ss n oes 

S yoonHms:1 ©3 OCR Hm41 5° sen Hosa 
| by potassium hydrate dissolved in alcohol, all of which, as Salmon 
| has recently shown, yield compounds of the form 

y . 
co ix Hon +1 Thus 


| (Sk 
| OH 
| we (00, H, ° . OC, Hy ap § OC, Hy + CHO 
| SS y oot gH, TEOH = 9 ‘oct Hi=? 1 sx" * 
Professor Odling, when thanking the author, said that, primd 


Jacie, it appeared to him that the nature of the reaction was most 
probably that suggested by Dr. Armstrong. 

The last paper, “On the Products of Becompesition of Castor 

Oil—(1) Sebaric Acid,” was read by the author, Mr. E. Neison, 
The action of heat on sodium ricinoleate, obtained by treating 
castor oil with an equal weight of sodium hydrate, produces 
crude sodium sebate. The acid may be separated from this in the 
pure state by two methods detailed by the author, It forms 
eathery crystals or brilliant lamin», soluble in 1500 parts of water 
at 10 deg., and in 22 parts at a boiling heat ; it is readily soluble in 
aloohol and ether, It is not decomposed by boiling with nitric 
acid for a few hours, nor by digestion with potassic dichromate, 
and sulphuric acid, Of the two classes of salts formed by sebacic 
acid the neutral would appear to be the most stable, The author 
has prepared and analysed many of these, including potassium 
hydrogen sebate, potassium sebate, sodium hydrogen sebate, 
sodium sebate, two barium sebates, two strontium sebates, two 
calcium sebates, two magnesium sebates, zinc sebate, aluminium 
hydrogen sebate, cobalt, nickel, lead, and copper sebate, mercurous 
sebate, mercuric sebate, and silver sebate. 

The President thanked the author for his contributions to our 
knowledge of this acid, which was to be weloomed, as it formed 
almost the last known acid of the series and could he obtained so 
readily from castor oil. oo 

Mr, Neison, in reply to questions by Dr, Mills and Dr. Wright, 
said that it was only his first paper on the subject, containing a 
description of the acid and its salts, Nitric acid did not change 
sebacic acid if boiled with it for several hours. 

On Thursday, Sth February, there will be a r “On the 





Action of Benayl Chloride on Camphor,” by Dr, D, Tommasi, 
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THE SOCIETY OF TELEGRAPH ENGINEERS. 


Tue first mosting of the year was held on Thursday, Jan- 
uary 14th, at the Institution of Civil Engineers. Mr. OC. W. 
Siemens occupied the chair, in the absence of the late president, 
Mr, Ives Reokamers He introduced Sir William Thomson as the 
new president of the Society, who, on taking the chair, thanked 
the members for having elected him for the present year. He 
complimented the Society on its rapid growth, which had been 
one of telegraphic speed, from 110 members who, two years ago 
appeared on the list, the Society had augmented to 500, and 
among these were the Postmaster-General, the Directors-General 
of the Telegraph Administrations of Great Britain and India, and 
many distinguished names of both home and foreign members. 
Alluding to Mr. Siemens’ inaugural address, he mentioned that 
the object of the Society was to aid in the scientific and practical 
advancement of telegraphy. Among the cross-divisions of the 
science and practice of engineering, which might be defined as the 
application of practical science to material circumstances and 
means of action, high science was not more intelligently appre- 
ciated and ably used than in that to which belonged the manufac- 
ture and working of telegraphic lines, whether on land or sub- 
merged. As usual in classification, Sir W. Thomson went on to 
say, the nomenclature of branches of engineering is full of what 
the logician calls cross-divisions. Thus we have civil and ge | 
engineering ; and, again, civil and mechanical engineering ; and, 
again, architecture and building engineering and contracting. We 
have, it is true, in the distinction between military and civil en- 
gineering a good logical division. Every subject of civil engineer- 
ing is included’ in military engineering, because an army has all 
the wants of any Jarge body of civilians. But military engineer- 
ing includes more, because there is no civil purpose which requires 
rifled cannon, shot or shell, hand-grenades, torpedoes, ironclads, 
armed fortifications, mining under fire or under liability to hand- 
to-hand encounter with an enemy, and field telegraphs. I have 
enumerated all the subjects which I can think of that be- 
long exclusively to military engineering, and, except these, 
all subjects of general engineering are embraced in civil en- 
gineering properly so called. The division between military 
and civil engineering is, therefore, not properly founded on a dis- 
tinction in respect of the subject matter, but it is a true logical 
division in respect to the province of application. Now, mark the 
division between civil and mechanical engi ing—a distincti 
habitually used—as if the engineering of merchant steamers, of 
cotton mills, of sugar machinery, of calico or letter-press printing 
were not truly parts of civil engineering. I make no complaint of 
the ordinary language which designates as civil engineering only 
that which is neither military nor concerned with mechanism 
other than in designing and testing it, and which calls mechanical 
engineering the construction, daily use, and maintenance of ma- 
chines. I make no complaint of the ordinary language which so 
designates civil engineering and distinguishes it from mechanical 
engineering. I only say that it is not logical. Take, for instance, 
architecture, which is not commonly called a branch of engineering 
at all, I think it unfortunate that the public do not regard 
architecture as a branch of engineering. When architects come to 
regard themselves as engineers, and when the public expect them 
to act as engineers, let us hope they will give us buildings not less 
beautiful or less interestingly connected with the models of 
antiquity than they give us now. But assuredly there will then 
be less typhoid fever. Then invalids, too ill to walk, or ride, or 
drive out of doors, or to be benefited by the beautiful scenery of 
Mentone, Corsica, or Madeira, will not have to be expatriated 
merely to avoid the evil effects of England’s indoor atmosphere. 
Then people in good health will not be stupefied by a few 
hours of an evening at home in gaslight, or of social réunion, or 
by one hour of a crowded popular lecture or meeting of a learned 
society. Then in our hotels and dwelling-houses and clubs we 
shall escape the negatively refreshing influence of the all-pervading 
daily aerial telegraph, which prematurely transmits intelligence of 
distant and future dinners. The problem of giving us within 
doors any prescribed degree of temperature, with air as fresh and 
as pure as the atmosphere outside can supply, may not be an easy 
problem, but it is certainly a problem to be solved when architec- 
ture becomes a branch of scientific engineering. The president 
then turned to matters concerning electricity and magnetism par- 
ticularly. The advancement made in accurate measurement 
within the last fifteen years was due in a high degree to the re- 
quirements of the practical telegraphist. Men of abstract science 
were satisfied to know that absolute measurement was possible, 
and that a definition of electromotive force and other numerical 
quantities in electricity could be defined in absolute measure, 
Gauss and Weber first practically realised a system for such mea- 
surement, but the need for its application originated from the re- 
quirements of the practical man, The pioneers of science laid 
down various difinite units for the measurement of the electric 
resistance, that most primary one of the various subjects for mea- 
surement, The benefits are not solely, perhaps not even in chief, 
due to the application of Gauss’s system, but to the introduction of 
very accurate and definite standards of resistance. Thus the seed 
thrown out by theorists into the fields of practice has yielded a har- 
vest which through certain channels has brought back the 
enrichment of its source. Science and practice constantly 
benefit each other in this manner, but, continued Sir William 
Thomson, time would fail me to give any such statement as would 
include a large part of the subject upon which I have touched. 
I sball, therefore, confine et strictly to one point, that con- 
cerning the science of terrestrial electricity. I have advisedly 
used the expression ‘‘terrestrial electricity.” It is not an expres- 
sion we are accustomed to. We are accustomed to “‘ terrestrial 
magnetism,” and to ‘‘ atmospheric electricity.” The electric tele- 
graph forces us to combine our ideas with reference to terrestrial 
magnetism and atmospheric electricity. We must look upon the 
earth and the air asa whole, as upon a globe of earth and air, and 
consider its electricity whether at rest or in motion. Then, as to 
terrestrial magnetism, what its relation may be to perceptible 
electricity manifestations we at present know nothing. You all 
know that the earth acts as a great magnet; how it is a magnet, 
whether an electro-magnet in virtue of currents revolving round 
under the upper surface, or whether it is a magnet like a mass of 
steel or loadstone, we do not know. This we do know, that itisa 
variable magnet, and that a first approximation to the variation 
consists in a statement of motion round the axis of figure, a 
motion of the magnetic poles, in a period of from 900 to 1000 years. 
The earth is not a uniformily magnetised magnet with two poles, 
and with circles of symmetry round these poles, But a first ex- 
pression, the “‘ first harmonic term,” mathematically speaking in 
the expression of terrestrial magnetism, is one of a regular and 
symmetrical distribution. The axis of this first term, or the mag- 
netic axis of the earth, so to speak, does revolve round the 
axis of figure. When the phenomena of terrestrial magnetism 
were first somewhat accurately observed about 300 years ago, the 
needle pointed in England a little to the east of north; a 
few years later it pointed due north, then until about the 
ear 1820 it went, to the west of north, and now it has come 
pack towards the north, The dip also has experienced corre- 
sponding variations. It was first discovered by the instrument 
maker, Robert Norman, who brought back to theory one of the 
most important fundamental discoveries of magnetism. Robert 
Norman, in balancing mariners’ compass-cards, noticed that after 
they were electrified one end dipped. He examined this pheno- 
menon, and supported a needle about the centre of gravity, 
magnetised it, and discovered the dip. This dip, when first so 
discovered, was less than it is now. It has gone on increasing, 
although the deviation from true north is greatest. Everything, 
in fact, goes on as if we had a pole which was distant from us on 
the far side of the pole of figure—a magnetic pole first on the far 
side of the north pole. About 300 years ago it was a little to the 
werd’ ead % 4 








back between us and the north pole towards the magnetic pole, 
That motion in a circle round the pole has already been experienced 
within the during which accurate measurements have been 
made to $he extent of rather more than a quarter of a pole revo- 
lution, 4t is tome one of the greatest mysteries of science and a 
subjest of ‘daily contemplation. What can be the cause of this 
\ m in the interior of the earth? Halley suggested that 
there a nucleus in the interior of the earth, not rigidly 
conn with the crust, having an independent motion. We 
look Bagi however, with hope to the assistance of the 
practicai “telegraphist for the solution of this problem. In 
a magnetic storm the needle will often fly twenty minutes, or 
even as Inuch as two or three degrees from its position. The three 
elements — deflection, dip, and total intensity—all vary ye | day 
with the ordinary diurnal variation, and irregularly with the 
magnetic storm. This is always associated with a visible phenome- 
non, which we call habitually electrical. I mean aurora borealis, 
We have the strongest possible reasons for believing that it con- 
sists of electric currents like those exhibited in vacuum tubes, 
The question arises, is the deflection of the needle a direct effort 
of the auroral current, or are both the results of some other 
cause? If we could have simultaneous observations of under- 
ground currents, of the three magnetic elements, and of the 
aurora, ‘should have a mass of evidence from which we ought 
to be abiv to conclude an answer more or less definite to the ques- 
tion. I=would suggest that the operators attached to various 
telegraph companies should observe the indication of an electro- 
meter at each end of a telegrapli line at any time, whether durin; 
a magitgic storm or not, night or day. If the line be worked wi 
a condenser at each end, this observation can be made without in 
the slightest degree influencing, and therefore without disturb- 
ing, the practical work throughout the line. Put on an electro- 
meter in direct connection with the line, connect the outside of 
an electrometer with a proper earth connection, and it may be 
observed quite irrespectively of the signalling ; when that is done, 
as it frequently is with submarine lines with a condenser at each 
end, the scientific observation will be disturbed by the mes- 
sages, but in the very pause at the end of a word there 
will be a sufficiently near approach in the potential at the 
end of the wire connected with the electrometer to allow 
a careful observer to estimate with practical accuracy the indi- 
cation that he would have were there no working of the line going 
on at the time. When arrangements can be made for simulta- 
neous observations of the potentials by an electrometer at the two 
ends of the line, the results will be still more valuable. Where 
an electrometer is not available a galvanometer of very large re- 
sistance may be employed. The more resistance that can be put 
in between the cable and the earth in circuit with the galvano- 
meter the better, and the sensibility of the galvanometer will still 
be found — more than necessary. Then, instead of reducing 
it by a shunt, let steel magnets giving a more powerful direction 
to the needle, be applied for adjusting it. Scientific observations 
on terrestrial magnetism, and on the aurora and atmospheric elec- 
tricity, have shown a’connection between the aurora and terres- 
trial magnetism in the shape of disturbances to which I have 
alluded; but no connection between atmospheric electricity, 
thunderstorms, or generally the state of the weather—what is 
commonly called meteorology—has yet been discovered, In fair 
weather the surface of the earth is always, in these countries 
anyhow, found negatively electrified. This statement was 
originally made by Peltier. That the lower regions of the air are 
negatively electrified can be shown by a simple observation. 
When air is drawn into a room from the outside ona fine day it 
is negatively electrified. I donbt not that if air is so drawn into 
this room and a water-dropping collector is placed in the centre of 
the room, or a few feet above the floor, and put in connection 
with a sufficiently delicate electrometer, it will indicate negative 
electrification. Take an electric machine, place a spirit-lamp on 
its prime conductor, turn the machine for a time, take an um- 
brella and agitate the air till the whole is well mixed up, 
and keep turning the machine, then the air will be found 
positively electrified. Again, let two rooms with a door and pas- 
sage between them be used for the experiment. First shut the 
door and open the window; then, whatever electric operations 
you may have been performing, after a short time the air is nega- 
tive. If during all the time an electric machine has been turned 
in the neighbouring room and the window has been shut and the 
door opened, then the electric manifestation changes. When the 
window was open and the door closed the fire drew its air from the 
window and you got the air from without. The electricity which 
comes in at the window of an ordinary room in town is ordinarily 
negative in fine weather. Hitherto there is no proof at all of 
positive electricity in fine weather ; to prove that there is positive 
electricity in the upper —_ of the air balloon experiments 
would have to be made. e have grounds, however, for inferring 
that there is much positive electricity. Sir William Thomson 
concluded by again appealing to the attachés of telegraph com- 
panies and to the companies themselves for assistance in the fur- 
therance of electrical and telegraphic science. Each telegraph 
station ought to be a sub-section of the Society of Telegraph 
aes to the future of which he looked forward with great 


“— 8s. 

Ir. C. W. Siemens moved and Professor Williamson seconded 
a vote of thanks to Sir William Thomson, which was briefly 
acknowledged by the President. 

The treasurer then gave the particulars of the Society’s balance 
sheet for 1873. The gross assets amount to £857 2s. 9d.; income 
to £991 11s, 2d.; expenditure to £629 12s, 4d.; leaving a balance 
in favour of the proprietors of £361 18s, 10d. 

The meeting was adjourned to the 28th inst, 








THE LONDON FIRE BRIGADE. 


CarTAIN SHAW’S report on the state of the fire brigade and fires 
in London to the Metropolitan Board of Works has just reached 
us. We learn from it that the number of calls for tires or sup- 
pat fires received during the year 1873 has been 1703. Of these 

3 were false alarms, 72 poe to be only chimney alarms, and 
1548 were calls for fires, of which 166 resulted in serious damage, 
and 1382 in slight damage, The fires of 1873, compared with those 
of 1872, show an increase of 54; but com with the average 
of the last ten years there isa decrease of 17, The proportion of 
serious to slight losses in 1873—166 to 1382—is about as favour- 
able as it has hitherto been ible to make it. 

The strength of the ioe oo present is as follows :—50 fire- 
engine stations ; 105 fire-escape stations ; 4 floating stations; 53 tele- 
graph lines; 85 miles of telegraph lines; 3 floating steam fire- 
engines; 1 iron barge, to carry a land steam fire-engine ; 5 large 
land steam fire-engines ; 16 small land steam fire-engines ; 15 7in. 
manual fire-engines; 56 6in. manual fire-engines; 12 under Gin. 
manual fire-engines ; 125 fire-escapes; 396 firemen, including the 
chief officer, the superintendents, and all ranks. In addition to 
the above, five land steam and two manual engines are in course of 
construction, and will shortly be added to the stock. The number 
of firemen employed on the several watches kept up throughout 
the —, Ot eee ee see ee by night, making a 
total of 271 in every twenty-four hours ; the number of those sick, 
injured, on leave, or under instruction, is generally between 40 
wens the remaining men are ee work at fires. 

‘ore concluding ptain w desires once again 
to call attention, as he te clten done before, to the enormous 
height to which are erected in London, without any pre- 
cautions whatever for safety of life in the u storeys. A 
fire-escape such as is in use can imm aie cast reach 
a height of 30ft., can after about half a minute’s delay be made 
to reach 40ft., or after about a minute’s delay 50ft. ; gd cannot 


so common in 





east of the north nary then it came round ard ds 
us, so as to describe a circle on the left hand side of the pole, and 





reach higher, and consequently persons in the 
buildings so. the should invariably 
make their own arrangements for getting down externally 





to spots within reach of these machines, which are at 
present the only means of escape available from the outside. For 
nls yy there are many obvious Sn aplite nny ight ‘be 
adopted, but among these there are two which ap to Captain 
Shaw to be y easy of attainment, and wi the reach of 
all concerned at a moderate cost, The first is to fix on buildings 
external ladders of wrought iron or some other matertal likely to 
be able to resist the effects of a fire at its commencement, and 
extending from the roof to within 40ft. of the ground. The other, 
to provide on every storey continuous balconies of wrought iron 
or any other material proof against immediate destruction by 
heat, and if these balconies on the several storeys were made to 
communicate with each other by means of external stairs great 
additional safety would be attained. Indeed, with such an 
arrangement, it is certain that heavy loss of life would be most 
improbable in any fire, however rapid in its action and otherwise 
serious in its results. 

In rows of houses the use of balconies is manifest ; but even in 
detached buildings there can be very little doubt that, if suffi 
ciently long, they would serve as a means both of egress for those 
inside and of access for those giving help from without, It may 
be assumed that the reason of their not being generally adopted 
is the double fear which owners of premises have, first, of their 
servants and other inmates getting out too frequently ; secondly. 
of persons breaking in for improper purposes, but those who guard 
themselves so carefullyjfrom these dangers should remember at 
what cost they do so, and should be prepared to accept the results 
of a fire causing loss of life or property as the direct and inevit- 
able consequence of their own state of preparation. 

Captain Shaw goes on to say, ‘‘I have always hoped to be able to 
procure higher ladders than those now in use within the limits of 
weight to which, for the sake of rapid travelling, I have been 
compelled to restrict myself, and as the present contract for fire- 
escapes will terminate in May, I take this opportunity of repeating 
here what I have for years explained to all inventors who have 
come to me from various parts of the world on the subject, 
namely, that our present machines, the running weight of which 
is under 14 cwt., are capable of throwing to a height of about 50ft, 
and of carrying half a ton weight on the weakest part, when so 
extended, and that any machine, which can be rapidly run and 
worked as these are by one skilled man and two unskilled assist- 
ants, and can throw to a greater height, would be considered an 
improvement, provided that it can safely carry the same weight, 
and is free from any complicated gearing likely to cause delay or 
difficulty when subjected to rough usage in the dark. Another 
matter to which I desire to call attention is the utter impossibility 
of the fire brigade carrying about a stock of ladders really suffi- 
cient for heavy fires, and the great advantage which would arise 
from the formation of private ladder companies by the numerous 
energetic persons who turn up at all fires and offer assistance, but 
whose service can scarcely ever be availed of by the brigade, chiefly 
in consequence of their want of skill, and often, in addition to 
this, because of their oo gen | a costume so closely resembling 
ours as to deceive the police and the public, and sometimes in th 
smoke of a fire even our own ofiicers and men. I am strongly of 
opinion, that if those persons were to organise themselves into 
ladder companies, and provide themselves with trucks ing 
common builders’ ladders of lengths varying from 12ft. to 60ft. or 
70ft., and with serviceable uniforms wholly distinct from those of 
the fire brigade and salvage corps, especially in the helmets, which 
are the most prominent part of the costume, they could do much 
good service in the saving of life and property, and I would most 
gladly give them every assistance in the organisation and training 
for this desirable end.” 





AMERICAN CANNEL.—Analyses of the cannel coal of the 
Cannelton Coal Company, of West Virginia, made bythe Manhattan 
Gas Light Company :—-Yield per ton of 2240 lb., 10,000 cubic feet 
of 64°54 candles ; 12,025 cubic feet of 45°60 candles. Coke, 32 
bushels ; weight, 1320 1b.; quite light, burns freely, making very 
net fire. Volatile matter, 58 per cent; fixed carbon, 23°5; ash, 

85. 
WATER-MAIN CLEANING APPARATUS,—We are indebted to the 
Brisbane Telegraph for the following article :—‘*The public of 
Brisbane have frequently been told that the supply of water from 
Enoggera was being shut of on particular days in order that the 
main might be cleansed. Few who read the notice and experienced 
the inconvenience occasioned could realise the amount of thought, 
care, skill, and labour, which had been brought to bear upon this 
cleansing bm wa Some time ago an account appeared in THE 
ENGINEER of the beneficial results accruing tothe town of Torquay by 
the adoption of such asystemof pipe-clearing asthat adopted here— 
thescraper being propelled through the main by the force of the water. 
No description was given of the instrument used, and the inventive 
faculties of the engineer in charge of the works at Enoggera had to 
be called into requisition. The subjoined particulars, which we have 
gleaned uponinquiry, willfully explain the steps taken and the modus 
operandi :—The main pipe supplying water to the city of Brisbane 
is Sin. in diameter from the Enoggera storage reservoir for five 
miles, and 9in. for two and a-quarter miles to the service reservoir 
in the city. Shortly after its completion, it was found that, in 
consequence of the high temperature of about 70 deg. Fah., and 
the small quantity of mineral salts, the interior of the pipe became 
covered with moss, especially for the first half-mile ; and this, with 
the corrosion of the metal along the whole length, not only greatly 
diminished the quantity of water conveyed, but also deteriorated 
the quality, as portions of the incrustation became detached, and, 
floating down the main, caused much inconvenience to consumers, 
and even choked the service pipes. The scour valves, which had 
originally been placed at the lower points on the line of main, 
proved inadequate to the removal of the deposit, a3 it adhered to 
the surface of the iron, and therefore Mr. Sigley, the officer in 
charge of the works, suggested, in February, 1872, to the Board of 
Waterworks that it would be desirable to scour the interior of the 
main by the use of a machine to be propelled through by the pres- 
sure of the water. The subject being of great importance, and 
involving much difficulty from the deficiency of precedents, several 
examinations were made of different parts of the main where it 
was accessible by the valves, and it was found that the incrustation 
was as much as two inches thick in parts of bottom of the pipes, 
and that for the whole length the metal was very rough from cor- 
rosion, Mr, Sigley having been authorised to carry out his 
suggestion, p ed to construct a suitable machine for scraping 
the interior of the pipe, and after several experiments on different 
forms, completed a very efficient machine, which consists of a central 
shaft of one inch gas tube, 3ft. 4in. in length, with ferrule junctions 
for the convenience of introduction into the openings of the main. 
Attached to this central shaft are a number of steel springs. lin. 
wide, and one-tenth inch thick, inclined about 30 deg., so as to 
press on the sides of the pipe, and act both as scraper and to 
support the shaft in the centre. At about equal intervals on the 
central shaft are fixed four pistons, each formed of a disc of india- 
rubber 4in. thick, and supported in front by eight radiating plates, 
or flat arms, attached by hinge-joints, so as to fold back on meet- 
ing any obstruction or foe, ram of the internal surface of the 
main, any leakage of one piston under such circumstances being 
met b; the other three, while the circumference of each piston and 
its plates also act in a very effectual manner to remove 
the softer deposits. For the insertion of the scraper special cast- 
ings have been fitted at intervals of about one mile in the main 

pe, each having a plate bolted on and covering an aperture 2)ft. 

, and the same width as the diameter of the pipe. The object 

of having several —- is to afford convenient means of re- 

moving qn eres and wing of short portions being cleaned 

without interfering with the supply to the city. The effect of 

the scraper has been very sa’ ry, as it has increased the 
delivery of the main from 315,000 gallons per diem to 360,000, or 
an increase of 45,000 gallons per diem ; w! the pane | of the 
water is so greatly improved that it is now used for manufacturing 
purposes, for which it was previously unfit through impurity. 
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pavements,”—18th December, 1873. 

4173. Josern Nayvor and Josern Jaccer, Kidderminster, ‘** Looms for 
weaving Kidderminster or ingrain carpets, &c.”—19th December, 1873 
4221. Joun Henry Jouwson, Lincoln’s-iun-fields, London, “ Treating 
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48, Josern BETTELEY, Lime-street, London, ‘ Propellers.” 

50. WILLIAM ALFRED ‘Grons, Gillwell Park, Sewurdstone, near Woodford, 
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ABSTRACTS OF SPECIFICATIONS. 


2803. Bortine Kiers, G, Heywood and J. Duckworth, Ratelipfe, Lancashire, 
—Dated 3rd July, 1873. 

According to this invention a jet of steam is employed to effect the 
circulation of the scouring fluid in a boiling kier. The man hole lids of 
kiers are hinged, and are secured with hinged bolts which can be turned 
down. Rings of angle iron are employed to form a groove on the keir 
and a ridge on the lid, and a caoutchouc ring is placed in the said groove 
2304. Setr-Actinc Courtinas, E. Dwyer, London.—Dated 3rd July, % 

1873. 

An iron forked arm is placed between the buffers at the end of each 
carriage, turning on a pin and maintained by springs; between the 
arms of the forks a heavy ball lever turns, and on the opposite carriage 
facing the arm two short iron bars in the form of a V are fixed; these 
turn on centres and are kept in position by stops at one end and springs 
at the other, so as to admit of their opening downwards only. Project- 
ing from the sides of the rods are arms working in slots to prevent the 
V-shaped rods being forced in or out; one end of the Vis tongued and 
the other mortised fur its reception. Beneath the V is an iron plate, a 
part of which is cut out in the form of a U, which receives the neck of 
the ball lever when forced through the V clip. Parallel with the V rods 
and on the same spindles are the segments of an inner V with hooked 
projections, which when moved grip the outer V and move it at the same 
time; the outer V when struck by the ball lever acts independently of 
the inner one. Above the V rods is a compound lever made of three bars, 
two united by cross parallel bars, and the second and third are connected 

y a loose rod from the head of one to the foot of the other, causing the 
first and third bars to move in opposite directions. The eud of the first 
and third bars of the compound lever are united to the ends of the inner 
V by means of ing rods. B th the U plate and projecting from 
the fm of the cy uriage is an iron rod facing the ball lever of the Fare} 
carriage ; this rod extends fbeyond the buffers, so as to strike the ball 
levers before the buffers meet; the levers only receive the shock of con- 
cussion. The jot is effected b; forcing one carriage against the 








other ; the projec rod of one striking against the ball lever of the 
other, turns the head over and drives the neck of the ball lever betwoon 
the arm of the V clip into the U receiver; springs of the V instantly 
closing prevent the return of the ball lever, the head of which being 
— than the opening of the U cannot pass through, and is held by the 
until liberated by the compound lever from above. The uncoupling 
is effected by forcing the lever arm of the lever forward or drawing it 
towards the operator. 
2809. Trit-rates, J. A. Bmslie and J. T. Bmslie, Abergele, Dendigh.— 
Dated 3rd July, 1873. 

Registering and ‘indicating the users of tell-tales by means of apparatus 
perforating and cutt: aper—using such bands for numerical 
registration. Also aatenireed movable step used in combination with 
the above improvements, or with ordinary tell-tales. 
este. 3 Tap ag &c., W. J. Schlesinger, London.—A communica- 


The sa said invention ing - to a tap which is so constructed that when 
screwed into and through the cork of a champagne or other bottle, if it 
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should be clogged or choked by sediment or other matters, it can be 
per therefrom without removing it from the bottle or other incon- 
venience. 


2318. Cuerse-maxinc Macuines, 8. B. Bamford, Uttoxeter, Staffordshire. 
—Dated 8rd July, 18738. 

The special feature in this improved aj is the improved con- 
struction of the arm which is employed to press the perforated plate 
bag sep wr called the sinker) wu the curds and whey contained 

n the cheese pan, and which itherto consisted of a it arm 
connected from the vertical rod to the sinker, but ha’ a fixed centre. 
The improvement consists in providing this arm at its lower extremity 
with an additional L-shaped rod or arm, by means of which the centre 
can be shifted when necessary by freeing the arm at its lower extremity, 
and the perforated plate or sinker is then allowed to turn upon the other 
centre the further end of the L-shaped or arm supplies; and thus 
without increasing the height of the aon the sinker can be tempo- 
rarily removed to such a convenient ce from the top of the 
that its contents can be dealt with as desired. That the sinker 
held securely for the time in the new position in which it is thus placed, 
the inventor provides a catch underneath it, into which it falls b 
its own weight, and it is held there until it is required to be diseng: 
2314. WasHine anv Dyerna, H. B. Barlow, Manchester.—A icati 

—Dated 4th July, 1873, 

This invention consists in improved machinery for conveying the fibres 
to be washed or dyed through the bowl containing the scouring or other 
liquor, and in carrying them to the squeezing rollers. An inclined plane 
leads from the bowl containing the liquor to the squeezing rollers; the. 
wool or other material is carried along and up the incline by a rake to 
which a peculiar vibruting motion is given, whereby their efficacy is 
increased. 

Seas. Sepscune Lusricators, J. B. Sutton, Manchester.—Dated 4th 
uly, 1873. 

The features of novelty in this invention consist in the application of a 
telescopic tube to a lubricator, to enable it to be regulated for any thick- 
ness of cap or bearing; and in the use of a screwed connection, tapered 
plug and cap fitted on the upper end of the telescopic tube, for regulating 
the flow of the lubricant to the greatest nicety. 

SURE, Pose Desians on Metal, H. Bradley, Birmingham.—Dated 4th 
uly, 1873. 

The novelty of this invention is in the preparation of metallic or other 
surfaces, whereby views or other matter desired to be engraved for 
printing may be readily transmitted thereon by the agency of 
photography, thus saving the time of the artist and insuring complete 
certainty in transfixing the form and character of the object to be 
engraved. 

2820. Wasuinc Macuines, F. Wirth, Frankfort-on-the-Main.—A communi- 
cation.—Dated 4th July, 1873. 

These improvements consist : First, in the a of a separate and 
peculiarly constructed heating apparatus, which is ted by suitable 
pipes with the washing vat or tub ; Secondly, in the arrangement within 
the tub of a perforated grating, on which the clothes lie so that the space 
beneath the same collects the dirt ied through by the water, so a 








formed from the side of the boss to its circumference just in rear of the 

radial Just in front of the piston a similar passage is formed 
the boss leading to the exhaust chamber. At two or more points 

slides are applied at the two opposite sides of the annular chamber. 

These are arranged so that they can be withdrawn into recesses at the 

sides of the chamber. 

2389. Gas anv Coxe, R. W. Grice, London.—Dated 5th July, 1878. 

The object of this invention is to conduct the process of gas and coke 
makin; such a manner as to collect all the constituents of the coal 
= obtain them of such a quality as to command a higher market 

ce. 


sons. yoy! —_ FoR TRAM OR Raitways, C. C. Cramp, London.—Dated 
t 1 a 

The novelty of this invention consists in the safety and accommodation 
of passengers by a division of first and second class ; car has only one 
platform, which is central, and fixed thereon is a ladder, by which means 
the roof is reached,, to accommodate outside passengers. this method, 
dash irons, one platform and ladder are dispensed with, the ends be 
rounded and seats taking the same form, thus giving ter space 
accommodation for _ ; the driver's seat is fixed at each end ; the 
draw iron to which the oe 77 attached by means of a pin has an india- 
rubber spring for the purpose of easing the horses’ shoulders. 
oe. —— anv Curtmnc Dearness, F. R. Hoghton, Surrey.—Dated 

t 'y, 1873. - 

It isa true galvanic instrument intended not only to conduct sound to 
the drum of the ear, but also to vivify the nerve, thereby preventing the 
necessity of cumbrous and useless instruments for the conveyance of 
sound, and also to obviate the use of empirical remedies to the interior of 

e ear, 

2344. ApMINISTERING INJECTIONS AND DoucnEs, W. Blundell, London.— 
Dated 7th July, 1873. 

According to this invention, a collapsible india-rubber or other elastic 
ball or vessel, or an o: is provided with a sponge attached 
to the nozzle or outlet by means of a washer; the sponge s cut and 
arranged so as to psesent a dome-shaped cover, which is applied to or 
around the part of the body to be syringed ; the sponge then absorbs the 
liquid, and serves to wipe or the skin, Various nozzles are used to 
suit injections, douches, and other ablutionary purposes. 

2345. Sprinos ror TRE PuLLEYs oF Winpow Buinp Corps, W. Davies, 
Birmingham.—Dated 7th July, 1873. 

This invention consists in taking a piece of sheet metal, out of which a 
disc is cut having two radial arms ecting fromit. To the centre of the 
disc is attached a pin or screw which carries a pulley for the window blind 
cord, and also a handle by which the werd is adjusted. One of the 
projecting arms is bent over inst the back of the disc, and the other 
arm is bent over at the back of the first. The arms are made sufficiently 
narrow where they join the disc to fit between the sides of the groove 
in front of an ordinary window pulley rack frame, and the outer one is 
bent out so as to catch in the ratchet teeth of the latter, over which it 
can be passed by its own elasticity. 

2346. Morive Power, D. S. Brown, London.—Dated 7th July, 1873. 

Making steam or gas engines act more energetically at short intervals 
by attaching springs or magnets to the piston rods or valves. 





only clean water is conveyed back into the heating ap " n 
the machines hitherto in use the water is always re-driven through the 
clothes ; Thirdly, in the application of a ble pipe to serve not only 
for the introduction of hot water, but also to convey the steam for 
bleaching. 

2321. Looms, W. Peel, Oswaldtwistle, L hire.—Dated 4th July, 1873. 

This invention relates to improved means and apparatus for gradually 
exsing or retarding the shuttle when entering the shuttle-box, and 
for checking the picker after picking. 

GORD. Sremmae, J. C. Mewbuin, London.—A communication.—Dated 4th 
July, 1873. 

This provisional specification describes machinery in which the spindles 
are conical, while the bobbins are also conical internally to fit upon the 
spindles. The lower end of the bobbin rests upon a collar, and this 
collar in its turn rests upon a releasing apparatus. Instead of the usual 
flyer, aring having an eyelet is fixed to a rising and falling or distributing 
bar. As the bobbin fits upon the spindle, the rotary motion of the latter 
is transmitted thereto ; and if the yarn or thread brakes, the attendant 
by working the releasing apparatus lifts the collar and the bobbin ; the 
latter being then no longer in contact with the spindle ceases to rotate. 
When the bobbin has to be doffed the distributing bar is brought down 
below the bobbin, so that the yarn winds upon a groove in the collar ; 
but as the machine almost at the same time is , the collar only 
receives three or four turns of the yarn. By then breaking the yarn the 
full bobbin may be removed and an empty one substituted ; and when 
the machine is again set to work the distributing bar compels the yarn 
which is held on the collar to wind‘round the fresh bobbin. 


2324. Covp.inos, F. H. Varley and B. Furness, London.—Dated 4th July, 
873 


1873. 

The chief features of novelty in this invention consist mainly in the 
means afforded by which heavy machinery can be set in motion or 
arrested without causing either a shock or strain due to overcoming 
inertia or arresting bodies in motion. The method of accumulating a 
retardation — to the work doing, by means of en ge fitting in 
water-tight cylinders containing water or any other suitable fluid, which 
are driven by cams, eccentrics, screws, or cranks, and the use of elastic 
balls in the fluid or air compartments in the cylinders or plun , for 
distributing the elastic resistance evenly on the face of the plunger ; 
and the mode of employing eccentrics or cams acting springs, 
with gliding blocks substantially as herein stated. 

2327. Evectro-Te.eocraray, A, Browne, London.—A communication.— 
Dated 4th July, 1873. 

The features of novelty of this invention consist of certain new and 
improved contrivances for sounding alarms in houses and other buildings; 
also for transmitting messages from one house to another, and from one 
telegraph office to another, or between several houses and offices. e 
improvements above referred to are very complicated and diversified, 








2347 Optica Instrument, C. L. Van Tenac, London.—Dated 7th July, 
1873. 


io 

This invention has for its object to manufacture at a chea ce an 
apparatus of the above mentioned description, so handy and of sucha 
simplicity as to be worked by a child, and giving a result good enough to 
become a useful and — e distraction in a family, when at the same 
time it could be usefully employed in industry and science, This instru- 
ment is different from any other of the kind made up to the present 
time, being so constructed as to be put on a lamp likea globe. Some are 
made tobe put on twointhesame way. Either oil, petrol, gas, oxydric or 
electric lights can be employed with this instrument without altering the 
shape or the principle. Instruments of small size will be for 
common lights; the larger sizes will be employed for lights giving a 
larger amount of caloric. Magnesium light could py J be used in 
fitting to the instrument a proper ventilation and a glass to prevent the 
smoke to fog the picture. 

2348. Cartripce Boxes, A. V. Newton, London.—A communication.— 
Dated 7th July, 1873. 

This invention relates to a novel construction and arrangement of cart- 
ridge box, and consists in making the box in two parts Pappas together 
at the bottom so as to turndown. It also consists providing the 
movable part with a rigid cover. 

2349. Sewinc Books anp Pamputets, A. V. Newton, London.—A commu- 
nication.—Dated 7th July, 1873. 

This invention relates to the adaptation to well-known sewing 
machinery of mechanism which will properly manipulate a book or 
pamphlet and cause the same to be properly sewn. 

2350. Raitway Brakes, A. M. Clark, London.—A communication. —Dated 
8th July, 1873. 

The chief features of the invention, which relates more particularly to 
electric brakes, consist: First, in suspending the whole apparatus from 
the carriage framing in contiguity to the axle, by whose medium the 
brakes are 0 ted at the desired moment ; Secondly, in the employment of 
ae | friction wheels for transmitting motion from the axle to the 
brakes ; Thirdly, in utilising the magnetic attraction and adhesion of the 
axle for transmitting power to the brakes; Fourthly, in the mode of 
ae the electric current through the or Fifthly, in the three 
sever: thods of utilising the rotation of the wheels for applying the 
brakes; Sixthly, in the two methods of operating the brake apparatus 
without the aid of electricity. 

2351. Sewina Macutnes, J. H. Smith, London.—Dated 8th July, 1878. 

The said invention consists of a spring so formed as to fit in a slot cut 
in the presser bar, thereby obviating the necessity of steady or guide pins, 
said spring and foot steadier is adjustable by means of a screw (or other 


device) for the —— of putting more or less —- on the material 
pep sewn. e advantages being simplicity, durability, and cheapness 











and can only be explained by reference to tho drawings panying 

the specification. 

2328. Breecu-Loapine Fire-arMs, J. H. Apted, Surrey.—Dated 4th July, 
873, 


1873. 
This invention relates to an improved eg ge for cocking the 
locks of breech-loading fire-arms in which the o locks and 
hammers are employed. The invention applies to double el break 
**down guns,” “ pinfire,” ‘central fire,” and “rim fire” guns, furnished 
with a sliding bolt, 

2329. Roiters ror Hor Water Heatinxea Apparatus, J. Hartley, York- 

shire.— Dated 4th July, 1873. 

This improvement consists in having a waterway front with a clearing 
door in combination with a solid or undivided waterway back and water- 
way shelves with an oval cross cheek tube. 

2880. Burtons or Fastentnos, J. Wheeler, London.—Dated 5th July, 
1873. 


In this improved button the outer edge revolves by means of a groove 
fitting into the fixed central portion of the button. 

2331. Sueer Metat Boxes, A. Browne, London.—A communication.— 
Dated 5th July, 1873. 

The features of novelty of this invention consist in making certain 
parts of thin sheet metal boxes, namely the hinge and the spring 
catch: First, by bending the edge of the back of the box and cover 
over a piece of wire so as to form a hinge, and, Secondly, in bending over 
the front edge of the lid or cover and also bending the top edge of the 
front part of the box, so that when the lid is forced down it forms a 
secure spring fastening.’ 

GOSS. Sears Fravup on Tramways, J. Pereira, London.—Dated bth 
July, 1873, 

The exterior portion of the apparatus consists of a box, in the interior 
of which is or are fixed one or more spindles on which are p a series 
of reels, each provided with a pawl and ratchet a to prevent 
the revolution of the reels, except in one direction. e tickets, which 
should be in strips, are fastened by one end to the reels, the other ends 
being passed through slots in the box, through which they can be drawn 
and then separated upon payment of the fares. 

2335. Ferro MANGANESE AND OTHER METALLIC ALLoys, A. Prowne, 
London.—A_ communication —Dated 5th July, 1873. 

The feature of novelty in this invention consists in the application of a 
revolving furnace heated by gas or other means to the manufacture of 
ferro manganese and other metallic alloys, the mode of lin the 
furnace with carbon, magnesia, &c., and the special arrangement thereof 
which allows it to be removed from the fire while it is charged. 

2336. Mareriat ror Buiiprnc Purposes, 7. Hydes and J. B. Bennett, 
Sheffuld.—Dated 5th July, 1873. 

The features of novelty of this invention consist in building walls, 
breakwaters, houses, and other buildings and structures, of slag or refuse 
silica, obtained from the furnaces employed in the manufacture of iron 
and steel. The pieces of slag are united together with cement or mortar 
of the ordinary kind. 

2337. CLosine THE Joints or Gas Retorts, J. Wotherspoon, Glasgow.— 
Dated 5th July, 1873. 

The feature of novelty which constitutes this invention is sahing tight 
the joints of gas retorts by asbestos or amianthus prepared or in the 
manner set forth, 

2338. Rorary Enaines, EB. J. Greey, Surrey.—Dated 5th July, 1878. 

The engine posed of an lar steam-tight chamber in which is 
fitted a radial piston — s2 boss situated within 
the central space, On one side of the is a steam chest and on the 
opposite side an exhaust chamber. From the steam chest a passage is 








0! 
aoe. - = W. R. Campbell and J, W. Parker, London.—Dated 
uly, . 

The burner contains a small valve which rises and falls by means of 
the gas acting direct on the aforesaid valve. The valve is hollow, having 
four semicircular, four flat sides, and four portheles or gas-ways at the 
bottom or large part of the valve ; the inside o ig of the burner being 
the largest, when the valve is down on the shelf admits through the port- 
holes and flat sides a 1 rv volume of 
pressure is high the valve rises, there 
opening in the inside of the burner ; the valve has in the top or ci! r 
part a smaller aperture, which regulates the flow and consumption of gas 
at a high pressure. 

2355. SPARK-CATCHER FOR Steam Borers, W. R. Lake, London.—A com- 
munication.—Dated 8th July, 1873. 

This invention relates to an aj tus arranged inside the smoke-box 
of steam boilers for the purpose of arresting the sparks that would other- 
wise be thrown out of the funnel by the draught, 

2356. Gas Rerorts, SaniTaRy TUBES, OR OTHER SIMILAR PLastic Forms, 
J. Shepherd, Upper Wortley, Leeds.—Dated 8th July, 1873. 

Clay is admitted into one or more cylinders in front, and steam at 
back ; the front of the cylinder is preferably conical to facilitate the 
jane 0 of the clay to a mandril; the mandril is released from the 
cylinder and drawn out of plastic form, which latter is dried and 
baked in the ordinary way. 

2357. ~~ om W. R. Lake, London.—A communication.—Dated 8th 
July, 1873. 

The object of this invention is the construction of a baking-oven in 
which the dough formed into loaves is placed at one end, whilst the 

ked bread is taken out at the other. During the process the heat, 
generated by any suitable means, surrounds the receptacle for the bread, 
or the oven proper. 
2358. Printinc Yarn, W. R. Lake, London.—A communication.— 

gis tovention Coats ll First, in printing th flat surf 
vention g the yarn on 4 face, 
either by moving the yarn over the colour pulleys, or by moving the 
pulleys across the yarn; and, idly, in one or more adjustable colour 
pulleys arranged in colour boxes resting on a platform. 
2360. EnpLess Banps, Corps, or Ropes, L. Binns, Oakenshaw, Bradford. 
—Dated 8th July, 1878. 

The invention consists of a mode of regulating the tension or drag 

on the material employed in the manufacture of endless bands, cords, or 


ropes. 
2361. Manuractorse or Fue. rrom Fisrovs Rervuse, W. Simpson and J. 
A. Simpson, Ilford, Essex.—Dated 8th July, 1873. 

The features novelty of this invention consist in operating u 
fibrous material in a vessel fitted eS et ee D 
knives to revolve horizontally therein, so as to uce it to a pulp, an 
then discharging screw, ready to be moulded 
into blocks and dri 


2362. Reerinc Sairs, M. A. Soul, London.—A communication.—Dated 
8th July, 1873. 
The chief feature of novel in this invention is, that in addition to the 


at such where is there is also an 
ary on tho mast by a bracket and round ro, both of equal 
means 





2363. Hottow Bars ror Furnaces or Fire-crates, 7. Cain, Isle of 
Man.— Dated 8th July, 1873. 

The chief features of novelty in this invention are, First, forming the 
hollow bars of cast iron having two or more longitudinal water 3 
Secondly, vty tye ends of the passages with r ble screw-plugs 
or other coppers facilitate cleaning; Thirdly, double-chambered 
bearing-pieces to water to bars; Fourthly, p the double- 
chambered in the middle of long bars ; ly, supplying 
the feed-water in some cases from a surface condenser. 

2864. AntirictaL Manoures, J. B. H. Howarth, Salford, Lancashire.— 
Dated 8th July, 1878. 

This invention consists in obtaining soluble fertilisers from phosphates 
by treating them with the fumes of burning pyrites, or other sulphurous 
ores. 

2365. Dvetna Cioran, J. Worrall, Manchester.—Dated 8th July, 1873. 

This invention relates to a novel arrang t of apparatus, by the use 
of which the process of dyeing cloths may be efficiently performed. This 
process —_ described as consisting of three operations, viz., the 
colouring of the fabric, the mordanting or fixing of the colour, and the 
washing of the fabric to remove the superfluous dye liquor. 

2866. Prorectinc Winpows anp Doorways, J. H. Johnson, London.— 
A communication.— Dated 8th July, 1873. 

This invention relates to a peculiar construction of grating for pro- 
tecting windows, doorways, and other similar openings in buildings, and 
consists as applied to a window, for example, of a grating com: of 
two or more series of tubes which slide into each other as do those of a 
telescope. 

2367. Szwinc Macuives, R. M. Wanzer, Hamilton, Canada.—A commu- 
nication.—Dated 8th July, 1873. 

This relates to devices for sewing machines, and consists, First, of a 
grooved disc actuated by the main shaft, the grooves being so cut that 
two pins and sliding-blocks upon a connecting-rod cause the up and down 
movement of the needle-bar ; Secondly, a cam and bearing for effecting 
the proper take-up of the slack thread ; Thirdly, a swivel cam for lifting 
the preaser-foot ; Fourthly, a screw and plate clipping arrangement for 
adjusting the position of the needle ; Fifthly, a lever and link arrange- 
ment for shifting the ee of the feeder ; Sixthly, arrange- 
ments of appliances for utilising the main driving band for winding pur- 
poses ; Seventhly, a combination of appliances for operating the shuttle- 
driver and rock-shaft at the bottom of the frame, a hollow shaft being 
2 — with an arm passing through it, with levers for actuating 

e > 
2368. Motive Power, £. P. H. Vaughan, London.—A communication.— 

Dated 8th July, 1873. 

Two loaded receptacles are placed within framework in juxta-position 
to each other, and are arranged so as to be capable of moving in a vertical 
direction in slides or guides. Under each of the receptacles is placed a 
hydraulic ram, such rams being respectively worked by pumps and con- 
nected with any machinery to which it is desired to apply motive power. 
One of the receptacles is lifted to any desired height by its bydraulic 
ram, which is then withdrawn, and the loaded receptacle allowed to fall 
and to impinge upon or actuate a lever or system of levers, or some 

hanical equi t ivalents therefor, or the loaded receptacle is 
allowed to impin, 
m 











or eq 
and rest upon the surface of a body of water. The 

or y of water so acted upon is connected by means of pipes 
or other suitable appliances with the machinery which it is desired to 
actuate, and also the other hydraulic ram, which is thus caused to 
elevate the loaded receptacle above it, which in its turn falls and raises 
the first mentioned hydraulic ram with its superincumbent loaded recep- 


tacle, this ig repeated as long as may be desired. 


2369. Apraratus For ConTAINInc Fares TAKEN By COLLECTORS, J. 
Dougall, Glasgow.—Dated 9th July, 1873. 

The feature of novelty which constitutes this invention, is the arrange- 
ment or construction of apparatus for collecting fares or payments in 
tramway-cars, omnibuses, and places of public resort, or at other places 
where payments are made 
2370. Borers, R. Lee, jun., Cobham, Surrey.—Dated 9th July, 1873. 

The object of this invention is so to construct the boiler that steam can 
be generated and water heated and circulated for heating purposes in an 
economical manner, the boiler being constructed so that the heat can 
be ot on water surfaces before passing into the chimney. With 
this boiler brickwork can be entirely dispensed with, the flues round 
boilers which are erally constructed of brick, are made by using two 
boilers in penal one placed inside the other, leaving a sufficient 
space between the two boilers to construct the flues, which can be divided 
into any number. The shape of boiler generally will be cylindrical, 

~ a but can be made any shape to suit position in which it 

x 


2371. TuERMomeETRICAL Apparatus, J. Mayer, London.—Dated 9th July, 
187 


73. 

The mercurial tube is received into a spring clip so as to be capable of 
ready 1 and 1 t without cement, and this spring clip is 
by screw motion capable of being moved in the case so that any desired 
extent of the mercurial tube may be brought into view or the whole en- 
closed. The screw is brought into action by turning one part of the 
outer case and holding the other. A several sided collar is provided to 
prevent rolling of the case. 

Som. ~~~ "oe Frame, J. E. Hargreaves, Derbyshire.—Dated 9th 
, 1873. 

The novelty of the invention relates to the production of a horticultural 
bed or frame, the ity of which will enable it to produce, transmit, 
and maintain an artificial warmth for the purpose of forcing the growth 
of fruits, vegetables, and flowers. This is effected through the medium 
of hot water contained in an inverted cone surrounded by sawdust or 
other non-conductor of heat, placed below and in immediate contact with 
the bed or frame cuntaining the roots. 

2878. Steam Encines, H. Moor, Lancashire.—Dated 9th July, 1873. 

This invention relates more cularly to the construction of the slide 

valves and the steam and exhaust ports of steam engines, the objects 

, construct a movable and variable lap to the valve ; 
Secondly, to construct an equilibrium slide-valve by removing or reducing 
the pressure on the back of the slide-valve ; and, Thirdly, so to construct 
and form the valve and the steam and exhaust ports that the admission 
of the steam shall be slow and gradual, whilst the opening to the exhaust 
shall be instantaneous across the whole width of the port. 


2374. Manuracture or Semi-Sreet, W. EF. Newton, London.—A commu- 
nication.—Dated 9th July, 1873. 

The invention consists, First, in seotening © bar, plate, sheet, or slab 
of semi-steel of cementation by subjecting the crude unrefined iron toa 

of cementation, and then refining the converted crude iron by 

Reating and welding the same under the hammer, or by the action of 

rolls ; mdly, in producing a railway-bar made of wrought iron and 

semi-steel of cementation by subjecting the crude unrefined iron to a 

process of cementation, and ig the metal after cementation. 

2375. Prerarina TexTILe Faprics, InpIA-RUBBER, GUTTA-PERCHA, &c., 
AND PRESERVING THEM FROM Decay, S. W. Torrey, —Dated 
9th July, 1873. 

This invention relates to the use of carbolic acid, coal tar, naphtha, or 
other similar antiseptic materials in the preparation of cotton or linen 
cloth, india-rubber, gutta-percha, and other like materials to preserve 
them from decay. 

2378. Rearina Macuine, J. H. Johnson, London.—A communication.— 
Dated 9th July, 1873. 

This invention ralates to a peculiar construction and arrangement of 
reaping machine, and consists essentially in the employment of a hori- 
ala disc fitted with oblique knives having internal and external 
cutting edges for cutting the corn, the said discs and knives being caused 
to revolve at a high velocity by the aid of gearing worked from the 
scpubll of citing along too ante Sex the pauper throwing gearing of 
capable o! ong the axle for the purpose 0! e 0! 
the outters into Ss oad with an actuating bevel wheal med in- 
side the driving wheel of machine. A series of horizontal separatin, 








teeth serve to guide the stems of the growing crop to the cutters an 

to sustain them Sas Se cu’ action. Revolving wings are employed 
as in ord es for lightly es upon the middle of the 
stems and inclining the same so that pry A we oll as cut upon 
a grated curved platform which is inclined so as to allow the cut grain to 
slide gently on to the d. Each side of the machine is provided 
with a curved w gather the standing stems and guide them to- 


ts are hinged in such a 

manner as to be reversed so as to enable'the machine to work in 

either direction required, the machine being constructed alike on both 

front and back edges. ; 

23°79. Workin Heavy Provecrites, H. D. P. Cunningham, Bitry, Hants. 
—Dated 9th July, 1873. 


This consists of several im ements in detail upomta previous 
patent whereby heavy proj can be liftefl from the, of the 
vessel and transferred to the muzzle of a gun previous to being rammed 


for working the valves of , and ha’ its other end a 
which gears with a of formed on & 

wi The valve eccentric is movable round the crank 

shaft to an extent and is formed with a pinion 
which is in with an wheel carried on a stud, whilst 
this in wheel is in gear with a spurwheel on the engine hand- 
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‘ 
shaft. The arrangement is such that the engines move in precise 

ing Sdance with the movement imparted to the handing shaft. ; . 

2382. paeveesere Rocmanes (+4 pg D. L Urquhart, Leith, Mid- 
Lothian, N.B.—. 10 > 

The fextures of novelty which constitute this invention are the 
arrangement and construction of cages or apparatus. 

2315. Preranwnc Peat on Peat Earta, J. Hunt, Bwell, Surrey.—Dated 
10th July. 1878. 

This provisional specification describes passing peat through a pulping 
machine, and the peat, which may be dried either before or after macera- 
tion, is then reduced to a fine powder and may be moulded into blocks or 
be used for foundry purposes. t 

. StgReotyPe Piates, W. Macrone and W. Mackenzie, Glasgow, N.B- 
—Dated 11th July, 1873. 

The feature of novelty which constitutes this invention is, the con- 
struction of stereotype p! of vulcanised india-rubber. 

2291. Covers ror Retorts, J. Wotherspoon and W. Foulis, Glasgow, 
N.B.—Dated 11th July, 1873. Pi K. 

The features of novelty which stitute this are, the oy 
ment and construction of retort lids or covers, and the apparatus for 
closing and fastening the same; also the employment of a soft metal, 
asi or cements, for forming the joint between the lid or cover and 
the retort proper. 

2396. Improvement ry THE Use or Heatep Gases or Stream, W. £. 
Gedge, London.—A communication. — Dated 11th July, 1873. 

This invention is based upon an application of the principle that when 
a fluid, or steam, expands in working, its temperature lowers, the 
object of the application being to reduce the interior condensations in the 
cylinders of motive power engines, and in case of heated gases, the incon- 
veniences arising from their high temperature. The invention consists 





and the revolvi with a divided steam port having its 
orifices unger’ two series, and with a cut-off valve 
Fran ene 4 the steam ayer Also, the combination of 

cylinder and the revolving pistons, with a divided steam port having 
two series of outer orifices, and with a double-faced cut-off valve arranged 
between the two series of orifices, so that the pressure u) the cut-off 
valve is bal dor thereabouts. Also, the combination of the cylinder, 
pond ~ aon hub.arranged to revolve eccentrically to said cylinder, the 
re and the revolving cylinder heads, with head jackets, 
which cover the said cylinder heads. The combination of the cylinder, 
the piston hub, the revolving pistons, the revolving cylinder heads, and 
the jackets enclosing said heads, with an oquslising passage con- 
nec the cavities of the head jackets so as to equalise the pressure 
upon the revolving cylinder heads. 
69. Furnaces, A. M. Clark, London.—A communication —Dated bth 

January, 1873. 
This invention relates to 1 method of improving the combustion of fuel 
in all kinds of furnaces, stoves, grates, and ranges, for the prevention of 
smoke, and for obtaining increased heating power, which results are 
attained by the employment of a mass of | or blocks arranged in a 
layer above an ordinary grate-bed, on a secondary grate (having a water 
circulation if uecessary), one or other of said grates being also arranged 
to rise and fall for putting on the fuel when required. The products of 
combustion are quickly consumed on co! in contact with and per- 
meating the mass of heated balls or blocks, which also serve for storing 
and ting the heat abstracted from the said products of combustion 
and increasing the generation of steam. 
70. ReGULATING THE PressuRE AND Friction or Fiuips, A. M. Clark, 

London.—A conmunication. —Dated 6th January, 1873. 

This invention consists of a lift valve with adjustable or variable 

weights and a diaphragm, arranged in a vertical pipe or case (having a re- 








in various ments for obtaining the admission to the cylinder of the 
motive-power engine of one or several motive-power fluids, through ori- 
fices properly calculated, and permitting as it were the calculation at will 
of the pressure as well as the temperature of the fluid in the cylinder at 
the different moments of the throw, constitu’ a method of regulated 
introduction into the cylinder. This method, which permits the use of 
temperatures of 200 deg., 300 deg., or 400 deg. Centigrade and more, 
without the usual inconveniences, ensures a considerable economy of fuel. 
2397. Boxes, Canisters, &., A. G. Speight, London.—Dated 11th July, 
1873. 





The materials used are pasteboard, dboard, or millboard, paper 
pulp, or pressed paper, or parchment, vellum, skin, or other animal 
integument. This material is coated with liquid glass or silicate solution. 
A process of manufacture by means'of moulds and other agency is detailed. 
For dredges the perforations or orifices may be protected by metal eye- 
lets, 

2415. Brake ror Tramway Cars, W. H. Gillespie, Edinburgh.—Dated 
11th July, 1873. 

The appliance consists of iron prongs attached by means of easily 
worked joints in an iron beam running along the bottom of the car 
lengthwise. These prongs are, by means of a vertical lever and rod, 
placed within the power of the driver, so that he can in cases of necessity, 
by simply pulling the handle of the lever, cause the iron prongs to drop, 
and the p bmn points thereof to enter the street, and thus arrest the motion 
of the car. On a like principle, iron drags, wrought in a similar manner 
by the conductor at the other end of the car, are cast out behind, which 
taking hold of the pavement stones, aid in arresting the motion of the car, 
and likewise steady it when arrested. 

2426. Greennovse, 7. H. P. Dennis and C. Portway, Chelmsford.—Dated 
14th July, 1873, 

A construction of wood, iron, or other material having glazed lights (by 
preference) at the sides. A ridge and furrow roof, with water gutters 
running longitudinally the length of each furrow—these gutters, with 
light bars tying one to another transversely, form the construction of the 
roof—the whole supported upon pillars. A lever, screw, or other opening 
apparatus is affixed to each roo’ ht or sash, and when put in motion 
causes the top or ridge end of such lights or sashes to part from each 
other in an upw: and outward line until they assume a vertical 
position. By this ——- the entire ground space can be covered in 
or exposed at will, and the whole fixed as a permanent or portable struc- 
ture as required. 

2430. Prixtono TeLecrapus, G. M. Phelps, Brooklyn, U.8S.—Dated 14th 
July, 1878. 

Theos shectomneguats in the main line circuit are used ; the pulsations 
are of alternating polarity to vibrate a permanent magnetic armature 
between two of the magnets. The third magnet acquires sufficient energy, 
when there is a pause, to let off the printing mechanism, which is a re- 
volving shaft with crank pin to give impression and to feed the paper. 
A unison mechanism on each instrument stops the revolution of the 
type wheel to b them into harmony, and an impression pad is shifted 
from one position to another, where two type wheels are used, 

2494. Lupricatine Apparatus, F. Wirth, Frankfort-on-the-Maine.—A 
communication.—Dated 19th July, 1873. 

The features of novelty in this invention consist in a hollow plug cock, 
the plug of which is divided into two apartments with orifices, which in 
one position communicate with the supply of lubricating material, and 
in another positi icate with the steam space of a steam boiler 
in order that the contents of two compartments may be instantly forced 
down suitable passages leading to the cylinder and valve-box or other 
parts of a steam engine requiring to be lubricated, and this by a single 
manipulation and without stopping the engine. 

2597. CeciuLatep Bei Pranororte, U. C. Hill, New York.—Dated 31st 
July, 1873. 

This invention relates to an instrument styled an “ improved cellulated 
pianoforte.” The object of the said invention is the construction of a 
musical instrument wherein the sounds produced are obtained from a 
series of bells or forked vibrators in combination with reverberating 
cells; and the inventor constructs and arranges the internal mechanism 
in such manner that it will all be contained within the dimensions of the 
ordinary pianoforte. 

3050. Seat anp Desk, J. W. Connon, Dewsbury, Yorkshire—Dated 17th 
September, 1873. 

Whereby the seat and desk are so combined and arranged as to be 
capable of forming, without the intervention of loose or extra parts, a 
seat with flat or inclined desk in front adapted for writing exercises, or a 
similar seat and desk, but with the desk moved forward so as to allow 
room for standing between the seat and desk, or may be made to form a 
backed seat, to front in either direction as desired. 


58. Rorary Encines anp Pumps, G@. 7. Bousjfield, Sutton, Surrey.—A 
communication.—Dated 5th January, 1878. 

The invention which constitutes the subject matter of this patent has 
reference to that class of rotary engines in which two or more pistons are 
caused to revolve or rotate in a cylinder or case; and it is applicable 
in whole or in part to steam engines, pumps, water meters, and blowing 
or other engines, in which it or parts of it may be useful. The objects 
of the invention are to obviate the defects incident to the circular move- 
ment of a piston or pistons in contact with heads fixed to the cylinder or 
case confining the fluid; also to work the steam with variable expan- 
sion ; to pack the moving parts steam-tight ; to sustain the pistons at 
their ends; to cause them to move pruperly to prevent the leakage of 
steam from the cylinder, and to the steam pressure upon the 
exteriors of rotary cylinder heads. To these ends the invention consists 
primarily of the combination of a fixed steam cylinder or case with one 
or more revolving pistons and with cylinder heads which revolve with 
the piston or pistons, so that the qual wear incident to the circular 
movement of the piston or pistons upon fixed heads is obviated. In 
| ae of arranging the cylinder stationary and the pistons and cylinder 

—_ to — be : t oes classes of ee may be 
statio: an e cylinder may be arranged to revolve relatively to them, 
or the colinder may be constructed to revolve in one direction, and the 
other instrumentalities to revolve in the opposite direction. The inven- 
tion consists further of certain other combinations and constructions, 
which are as follows, viz.:—The combination of the fixed steam cylinder, 
the revolving pistons, and the revolving cylinder heads with packing 
rings arr. eccentrically to the centres of the cylinder heads and so 
as to pack the seams between the cylinder heads and the cylinder ends. 
The combination of the fixed cylinder, the revolving cylinder heads, the 
piston hub, the piston anne in said hub, and a shoe connected 
with the outer edge of the said piston and moving upon theinner surface 
of = a. tt poo Se | fixed cy poe revolving 

. m an -packing, to pack 
the seams between the faces of the piston and the g in the hub in 
which it slides. The combination of the fixed cylinder with cylinder 
heads which are arranged to revolve eccentrically to the said cylinder, 
and are provided with radial grooves for guiding and sus g the 











istons. The and ar of the the piston 
ub arranged eccentrically to said cylinder, the sliding piston, the 
grooved cylinder heads and piston slides connected with the ends of said 


pistons, and sliding radially or thereabouts in the ves of the said 
cylinder heads. The combination of the cylinder, Pong ston hub, the 
sliding piston, the revolving cylinder heads, the piston slides (constructed 
either in one piece with the piston or of separate pieces) and friction 
wheels or slide-blocks which are with the outer ends of said 
piston slides, run in ring-guided grooves, and operate upon the pistons so 
as to hold them or their rocking shoes in close contact with the surface 
of the interior of the steam cylinder. Also, the combination of the 
cylinder and the revolving pistons, with a steam port divided into sec- 

ons, and with a cut-off valve for closing and opening one or more of said 
sections, so as to cut off the steam at an earlier or later part of 
the revolution of the piston. Also, the combination of the cylinder 





ble cap or plug to afford easy access to the valve), in combination 
with the supply pipe connecting with the fluid source and the delivery 
pipe, for regulating, ccontrolling, and limiting the pressure and friction 
of fluids. Also, the combination of two or more regulators and a special 
branch and cock with the supply pipe and the delivery pipe, for the dis- 
charge of different currents of different pressures from a constant source, 
or one current of constant or nearly constant pressure from a variable 
source by differently weighted valves. 
91. Wixpows ror Venxtitatine, W. EB. Gedge, London.—A communica- 
tion.— Dated Tth January, 1873. “ - 
This invention relates to windows constructed in addition to the ordi- 
nary sliding sash with an adjustable inner sash or frame in which the glass 
is set, and which is so connected with the outer sash that it may be inclined 
from the plane of the window in either direction, or may be projected 
outwardly from the plane of the window in a plane parallel therewith or 
inclined vertically thereto as circumstances .may require, and is s0 con 
nected with the window sash as not to prevent the rising and lowering 
of the windows. The said windows may be provided also with a hood, 
cap, or guard attached to the window above the adjustable sash to‘prevent 
rain, snow, or dust from entering at the top of the window They may 
also be provided with a flexible curtain or apron to prevent the air from 
entering at the top of the adjustable sash, and with movable or adjustable 
perforated screens and other devices. 
92. Dentistry, C. FE. Blake, San Francisco, U.S.—Dated 7th January, 
1873. 


This invention relates, First, to a filling for teeth, consisting of usual 
base covered with a stratum of platinum or other metal approximating to 
the colour of the enamel of the teeth; Secondly, to a chemical admixture 
or alloy of tpg eee and gold for the purpose of providing an improved 
dental gold; Thirdly, to a new article of manufacture for dental pur 
poses, consisting of platinum foil or leaf,jeoated with gold either upon one 
or both sides by the electro-plating process or otherwise. 

96. TesTING AND REGISTERING THE STRENGTH, Exasticity, AND DUCTILITY 
or Woop, Irox, &c., G. Haseltine, London.—A communication. —Dated 
7th January, 1873. f 

This invention is embodied in an apparatus in which the strain to be 
applied to test the strength or elasticity of any material is transmitted 
through the piece to be tested by two independent opposing forces, one 
of which, in combination with a stationary guide, gives a movement to a 
pencil-holder and pencil, and the other gives a movement to a table 
covered with a paper similar to that used in taking indicator diagrams 
from a steam engine, whereby in the performance of the test of the 
material, the differential movement between the paper and the recording 
pencil, induced by the yielding of the fibres of the piece which is being 
tested to the strain applied to it, shall express the quantities of strength, 
elasticity, or ductility which the material tested posscsses. 

119. Musicat Instruments, J. B. Hamilton, Oxford.—Dated 9th January, 
1873. 

The connection of a string with a free reed so that they may be enabled 
to sound inwards. 

121. Pume Vatves, M. Benson, London.—A communication.—Dated 9th 
January, 1873. : 

This improvement consists in constructing pump valves of elastic 
material, so as to permit the passage of substances through the valves 
equal in size to the shape or area of the valve opening without choking or 
preventing the proper working of the valve at all times, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade of South Staffordshire has got into a drooping 
condition from which the evidences do not promise immediate re- 
lief. The works are doing no more now than last week ; on tite 
whole they are doing perhaps less, and prices display even more 
inequality than they did a week ago, 

No little surprise was expressed on Change to-day (Thursday) 
in Birmingham amongst those to whom it became known that by 
two ironmaking firms of long and conspicuous standing *‘singles” 
are being sold free on board in London at as low a figure as £15 5s, 
Bearing in mind that it costs 17s. 6d. a ton to take the goods 
to Londen from South Staffordshire, this quotation implies 
£12 7s. 6d. at the works; and as the orthodox price of singles is 
£15 to £15 10s., this means a difference of from £2 12s. 6d. to 
£3 2s. 6d.—a difference that has hardly before been known— 
certainly never before in respect of the firms who are now quoting 
it. Notwithstanding these low rates, orders are not being obtained 
with anything like freedom even by the few firms who are pre- 
pared to accept them. It is assumed that the makers are not 

utting their names upon the sheets sold at £13 5s, in London. 

Shas who will not lower the quality of their make are letting 

orders pass them at quite 20s. a ton under this figure. 

The information as to what was being done by some makers 
tended still further to keep merchants from buying. They still 
held off for the declared reduction all round which they believe to 
be imminent. Hence the market yesterday was a very tame affair, 

There is some room to question that the stocks of finished iron 
in leading foreign markets are as low as they are assumed by 
makers, We have information that in Australia and elsewhere 
they are as high as are required in a time of so small demand. 
The need of oudens expressed by United States and gontinental firms 
was referred to on ‘Change in Birmingham yesterday as indicative 
of a continued slackness for the present in inquiries. Further, it 
was believed that consumers who have done without iron for some 
time, waiting the advent of reasonable prices. are well able to keep 
out of the market for some time longer. Nevertheless, leading 
mill and forge proprietors asserted that quotations will remain up 
for excellent qualities, first, because stocks of coal will be kept 
low and prices high; and next, because through their growing 
scarcity, best iron and stone are rising in price. 

Lancashire pig iron of most qualities is in abundant supply here. 
The kinds most largely used here can be got at between 7s. 61. 
and 10s, under the quotations of last quarter ; but it is elmost 
altogether neglected. Vendors remark upon the singularity of the 
fact that s in Scotland will give 10s, a ton more for the 
same iron than can be got for it in the Birmingham district. 

The quotations for native ironstone keep very high. For in- 
stance, white ironstone and gubbin are 25s. to 26s. raw, and 
calcined 35s. per ton. . 

The less valuable descriptions of ore offered from Northampton, 
for instance, ure tolerably firm, but they do not present the up- 
ward indications which were but recently manifested. This article, 
too, is boughé more rapidly outside than inside this district. It 
continues in especial request in South Wales, where it is very use- 
ful in the making of pigs suitable to the producing of hard tops 
for rails, 

Leading coalowners ap’ 





determined to uphold the recent ex- 


cessive quotations, and they do not seem to trouble themselves 


when the colliers, acting with a like purpose, leave work through- 
out a whole colliery, as in one case they did on Wednesday, be- 
cause at a single pit there had happened a trifling derangement in 
the machinery. Severe depression in business also seems likely to 
bring either the one or the other to reason. West of Dudley the 
cag? are kept at 23s, per ton for best, 18s. 64. for common, 

7s. 6d. for lumps, and 9s. for slack, On the east side they are 
even higher, 

A new outlet is reported for steel of the lighter kinds. Steel 
strip is now in request for the making of locomotive boiler tubes. 
One boiler tube firm in Wolverhampton (Messrs. Lewis) have just 
purchased one thousand strips for that purpose. The use of steel 
instead of copper for boiler tubes is getting into favour amongst 
some leading engineers, and the London and North-Western Rail 
way Company are extensively experimenting with it. Time alone 
can, however, decide its superiority or otherwise. 

The tube firms generally are in a very different position from that 
which they recently occupied. In nearly all branches they are 
short of orders, The exception relates to the chandelicr and bed- 
stead branches. The metal rollers are not yet complaining, though 
their prospects are not reported especially bright. Machinery and 
implement firms are in steady occupation. The fancy branches 
are mostly busy ; none of them more so than those which relate 
to ornaments for women’s attire in oxidised silver and pearl. All 
descriptions of smiths’ work in towns around Wolverhampton as 
well as within it are in request, and the discovery of gold in South 
America is giving an additional impetus to the previously busy 
edge-tool branches. The miscellaneous inquiries from India are 
affected adversely by the famine prospects ; and while Germany 
and France are unlikely to send us many valuable orders in 
the ensuing few months, the indications from Northern Europe 
are altogether encouraging. 

There are few branches outside the iron trade in which the labour 
on offer is in excess of the demand. The tinplate and japan industries 
being no exception to the rule, the men have succeeded in foretng 
their masters, both in Birmingham and Wolverhampton, to give 
them the rise of 10 per cent. all round. There was a meeting of 
representative masters, both of Birmingham and Wolverhampton, 
in the latter town on Wednesday afternoon, when the masters 
resolved to give the increase with the beginning of February. 
They at the same time expressed an opinion that there ought to be 
a revised price list for these two towns. The London firms are 
gladly absorbing all the labour of this class they can procure from 
this district. The men had prepared funds for a strike, £2000 
had been put up by the Wolverhampton men, 

The mining engineers’ associations of this district are displaying 
some life. The annual meeting of the South Staffordshire and 
East Worcestershire Association was held at Dudley on Monday. 
The report recommended that a series of scientific lectures should 
be introduced during the ensuing year. Mr. Field, of Westbrom 
wich, the newly-elected president, in his address expressed a hope 
that with the aid of the Mines Drainage Scheme, and the assist- 
ance of capitalists to encourage the piercing of the red rocks 
surrounding the present known coal-field, they would further the de- 
velopment of the mineral resources. Subsequently the members 
witnessed interesting experiments conducted by Mr. Applegarth 
with the aérophore, an apparatus combining various appliances for 
respiration and light and deadly and explosive gases. Mr, Apple- 
garth, having accoutred himself, walked into a hovel filled with 
sulphur with three fowls in bis hand, and after a stay in the 
poisonous hole for ten minutes, he emerged free from all injurious 
effects, but with the fowls perfectly dead It was also shown how 
the light of a safety lamp could be preserved in gas. The Bur 
leigh rock drill was worked, and with the aid of steam power a 
hole 12in. deep was bored with it in an ordinary piece of lime 
stone in six minutes. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tux metal market of this district is not very materially 
altered from what I reported last week, with the exception of 
foundry pig iron, for which there is a little better inquiry with 
mare firmness in prices ; trade generally continues quiet. In the 
lower numbers of pig iron for forge purposes very little business 
is at present doing, but prices remain about the same as last week. 
No. 3 foundry iron delivered in the Manchester district is quoted 
at 95s. to 97s, 6d. per ton, and forge qualities at from 90s. to 
92a, 6d. per ton. In manufactured iron prices are decidedly 
weaker, the current rates for bar iron being £11 15s. per ton; 
hoops, £13 5s., and sheets £14 10s. per ton delivered in the Man- 
chester district. Makers are more anxious to secure orders than 
they have been for some time past, but they yet maintain that 
without a material alteration in the price of coal and the rate of 
wages now paid it is utterly out of the question, as iron under pre 
sent conditions can be produced only to bring cost price. 

Several important transactions have taken place in iron ore. The 
demand for this article is better than for some time past, and full 
rates are obtainable. 

Locomotive and stationary engine builders continue busy, but 
tool-makers and machinists, especially loom-makers, complain of a 
want of orders. The various blast furnaces and rolling-mills con 
tinue fairly employed, and I do not hear that much stocking of 
iron has yet been necessary. 

During the past few days there has been a better inquiry for all 
descriptions of coal, and although trade is not yet what may be 
termed brisk, there is a generally moderate demand. There are 
still considerable stocks on hand, but these have not been materi 
ally increasing, as colliery proprietors in many cases have pre 
ferred stopping a pit for a few days rather than put down 
coal on the bank. So far as prices are concerned they are 
generally steady at the rates last quoted. For good quali 
ties of coal the market is firm, but inferior descriptions 
are still difficult to sell, and prices are affected by competition 
among buyers. For house fire and furnace coal there is a tole 
rably good demand. LBurgy remains quiet, but slack is in a 
slightly better position. Although the shipments of coal coastwise 
are still only to a limited extent, there is an improvement in the 
export trade to foreign ports. There are more inquiries in the 
market ; some considerable orders have been re@ived from India 
and China, and buyers appear more willing to give present prices 
than they were a week or so ago. 

There are still inquiries for really good collieries on behalf of 
projected companies, and liberal prices are offered, but the down- 
ward turn in the market has had a very serviceable effect upon 
speculation in this direction, and there are at present several con- 
cerns which the owners would be most ready to place in the hands 
of companies, but these it is found are not now so easy to float. 

The proposed reduction of wages in the Ashton and Oldham 
districts is to be submitted to arbitration, and Mr. Rupert Kettle 
has been asked to act as arbitrator. The masters had resolved to 
make a reduction of 15 per cent., but this the men unanimously 
decided to resist, but some compromise, as I anticipated, is now 
more than probable, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


On ’Change at Middlesbrough on Tuesday there was a larger 
attendance than usual. Very little business was done, and the 
market was decidedly flatter. Makers still quoted No. 3 Cleveland 
pig as high as 87s, 6d. per ton, but they found no buyers at that 
figure and sales were made at 85s, There are many inquiries for 
pig iron, and as all the makers are sold forward they are very un- 
willing to do business at anything less than the list rates. All the 
blast furnaces in the North of England are kept fully employed, 
and those firms who are building new furnaces are extremely 
anxious to get them blown in. 





In the finished iron trade there fs a further improvement, The 
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North-Eastern Railway Nog ey who have been in the market 
for rails, have distributed their orders to different firms in the 
Cleveland district. I hear that the North Yorkshire Iron Com- 

y, South Stockton, and the Stockton Rail Company, Stockton, 
ce obtained a share of these rail orders. Although the price of 
rails is necessarily still high, owing to the heavy cost of raw mate- 
rials and the condition of the labour market, it would seem from 
the number of inquiries coming to hand that many buyers cannot 
longer delay their requirements. Amongst the buyers in the 
market at present are the Great Northern, the North British, and 
the London and North-Western Railway companies. It is expect 
that a large number of rail orders will be secured by this district. 
The fact of 1 few contracts of two or three thousand tons being 
placed in the hands of firms on Teesside should not lead people 
to suppose that a great rail trade is going to be done this year. 
It should be remembered that the productive power of Cleveland 
has grown immensely and heavy orders can be executed with great 
rapidity. However, considering the number of inquiries and the 
railway work which is being carried on in different parts of Europe, 
South America, and India, there are fair grounds for believimg 
that the North of England will obtain such a share of orders as 
will keep the mills actively employed, It is to be regretted that 
the trade is still in an anomalous state, and that the manufac- 
turers’ remuneration is comparatively sm: 

Shipbuilding profits are good. On the Tyne, Wear, and Tees 
there are many ships in various stages of construction. On 
Saturday Messrs. Withy, Alexander, and Co., of the Middleton 
Shipyard, Hartlepool, launched a splendidly modelled new iron 
screw steamer of upwards of 1500 tons burthen, called the Venice. 
She is 235ft. long between perpendiculars and about 240ft. over 
all; her beam is 31ft. and the depth of hold is 17ft. Gin. Her 
engines will be 110-horse power nominal, and will be supplied by 
Messrs, Richardson and Sons, Hartlepool. She is intended for the 
Mediterranean trade, On Monday Messrs. Raylton, Dixon, and 
Co. launched from their iron shipbuilding yard at Mid- 
dlesbrough-on-Tees, for Messrs. Armstrong Brothers and 
Co., of Glasgow an iron screw steamer, 180ft. long, 24ft. 9in. 
broad, and 15ft, 3in. deep. This vessel will carry about 
680 tons dead weight, and is fitted with all the recent improve- 
ments, including double bottom for water-ballast, patent capstan, 
steam winches, &c. Her engines are of eighty nominal horse- 
power on the compound surface condensing principle, by Messrs. 
Christie, Gutch, and Co., of North Shields. 

At the Middlesbrough iron market on Tuesday Messrs, Vaughan 
and Sons, of Darlington, exhibited a model of Cooley, Robson, and 
Price’s combined ball compresser and bloom divider, to be used in 
connection with rotary puddling furnaces, The same firm showed 
a model of Richardson’s patent doors for puddling furnaces. The 
rabble-holes of these doors are dovetailed and chilled, and the 
advantage claimed for them is their endurance compared with the 
ordinary furnace doors. é 

For some time past the West Marsh Ironworks, Middlesbrough, 
have been standing idle. Recently they changed hands. I hear 
that it is the intention of the firm to start the works shortly, and 
that if trade is good they will add other six puddling furnaces 
to their twenty. . 

On Monday next the annual meeting of the Board of Arbitra- 
tion for the North of England iron trade will be held at Darling- 
ton. Itis believed that Mr. David Dale, who has ably discharged 
the onerous duties of -president since 1869, when the board was 
formed, will be prevailed upon to continue in office, 

There is no change worth mentioning in the coal or coke trades, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is still very little change in the general condition of the 
local and district iron trade. Pig iron of all kinds —Bessemer, 
Cleveland, West Yorkshire, and Derbyshire—is not in strong 
request, owing to the dulness of the producing branches and of 
the usual absence of speculation in this district. Quotations are, 
if anything, inclined to be a few shillings easier where the calibre 
of the order is sufficient to make it worth while, but on the whole 
there is no marked drop in prices. Plates and some other descrip- 
tions of merchant iron are quite firm, but common bars—imported 
and of local make—are to be had at prices pa very widely. 

Some of the rail mills are almost wholly laid off, but in other 
cases a very fair amount of work is being done. One or two of the 
home railways—the Great Northern amongst the number—are in 
the market for large lots of steel and iron (double head) rails, 
chairs, and other permanent way requisites. It is hoped that 
some of these commissions will find their way into this locality. 
If my information be accurate, steel rails of ordinary sections can 
be “*done” materially lower than a month or two since, and a 
correspondingly lower price can be quoted for iron ones, Asa 
matter of fact I may state that a few good rail orders are urgently 
wanted in some quarters. 

For iron and steel tires the demand is pretty well sustained, 
there being a fair inquiry by the agents of continental lines for 
axles, wheels, tires, &c., in complete sets. 

There is not a very heavy inquiry for buffers, plungers, springs, 
or boxes, what little business is being done in those articles being 
mainly for Belgium, Germany, Italy, and India. 

The strike at John Brown and Co,’s (Atlas Works) is yet un- 
settled, but many of the men are being drafted off to other districts, 

The file and saw trades are somewhat better off for work. The 
silver platers and silver workers are still doing a very steady 
business, 

For common cutlery, penknives, razors, and certain other kinds 
of cutlery the demand is very little better than before Christmas, 
albeit some of the better descriptions of table-knives are in im- 
proved request, 

The Trades’ Union Congress disposed of a good many weighty 
matters during the remaining part of its sitting subsequent to that 
alluded to last week. The substance of their deliberations and 
results may be briefly summed up thus :—Condemnation of the 
existing conspiracy law as being vague in its character and exces- 
sive in its penalties ; a demand for the repeal of the criminal 
clauses of the Masters’ and Servants’ Act ; a resolution favouring 
the universal appointment of stipendiary magistrates; in favour of 
all cases of breaches of contracts being tried in one of the civil 
courts ; recommending workmen not to enter into long contracts, 
further than the custom of each trade might require ; a reso- 
lution supporting the nine hours’ bill ; a condemnation of Mrs. 
Faweett’s letter to the Z'imes on the subject, and Professor 
Faweett’s subsequent speech in the House of Commons; 
a recommendation that any bill introduced for shortening 
or regulating the hours of labour of women or children should ex- 
tend to all branches of industry ; a resolution thanking Mr. Geo. 
Howell for an able paper setting forth the grievances of the postal 
employés, and commending their cause to the support of all trades 
unions ; condemning truck in whatever form, and pressing the 
Government to re-introduce the Payment of Wages Bill, 1872, in 
its original form ; election of eleven members for the parliamentary 
committee, and selection of Liverpool for next year’s meeting ; 
-pressing Mr. Hinde Palmer to re-introduce his Compensation to 
Workmen Bill ; urging upon the Government the necessity for more 
efficient factory and workshop inspection by practical men ; 


favouring the assimilation of the county with borough fran- 
chise ; expressing the belief of the congress that 1 efforts 
were most desirable to secure the return of working men to 
Parliament, and recommending all trades unions in e district 


to amalgamate in order to attain that end; instructing 
all trades to become connected with the trades’ councils of their 
various districts ; repudiating overtime, especially where systematic ; 
expressing an opinion that workmen ought to have a voice in the 
limitation.of apprenticeships ; leaving the question of piece and 


ted | Saturda; 


the sale under market prices 


of goods made b: labour ; ing against the employ- 

pe to eit he ba eligible fe ow Fey cneouraging 
now as ‘or en ; 

the erection of trades’ halls ; e of the opinion that arbi- 


ode of all disputes ; approving of 


technical education and suitable schools; appro of inter- 
national arbitration, and supporting Mr. Plimsoll’s or any 


similar measure. Besides this, various votes of thanks were re- 
corded, The proceedings terminated shortly before 1 p.m, on 
y. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has not been much business doing in the warrant market 
during the past week, but prices have remained without an 
material alteration. On Thursday the market opened at 167s. 6d. 
and transations were effected down to 107s., which was the closi 
figure. The tone on Friday morning was dull, and prices reced: 
to 105s, 6d., but there was an improvement shown in the course 
of the day. Greater strength was shown on Monday, when 
the + age figure was 106s., with a subsequent advance to 107s., 
but the closing was a little easier. On Tuesday there was hardly 
any business done, and the prices closed nominally at 106s. 3d. 
A few slight reductions have again taken place in the prices of 
the principal makers’ brands as will be seen from the following 
quotations :—Gartsherrie, No. 1, 113s.; No. 3, 107s. 6d.; Colt- 
ness, No. 1, 116s.; No. 3, 108s.; Summerlee, No. 1, 112s. 6d.; 
No. 3, 106s.; Carnbroe, No, 1, 110s. 6d.; 
1, 107s. 6d.; No. 3, 105s. 6d; 
107s. 6d.; 3, 105s. 6d.; Govan, No. 1, 107s.; No. 3, 
105s, 6d.; Langloan, No. 1, 112s. 6d.; No. 3, 107s.; Calder, 
No. 1, 112s. 6d.; No. 3, 107s, 6d.; Glengarnock, No. 1, 112s.; 
No. 3, 107s. 6d.; Eglinton, No. 1, 107s.; No. 3, 105s.; Dal- 
melli n, No. 1, 107s.; No. 3, 105s.; Carron, No, 1, 112s. 6d.; 
Shotts, No. 1, 112s. 6d.; No. 3, 108s.; Kinneil, No, 1, 107s. 6<.; 
No. 3, 103s, 6d. 
The shipments of pig iron from Scotch ports during the week 
ending the 17th inst. amount to 7236 tons, being 778 more than 
in the previous week, but showing a decrease of 2034 on those of 
the corresponding week of 1873. The imports of Middlesbrough 
pigs at Grangemouth for the week were 3050 'tons, being 440 more 
than in the previous week, and an increase of 2018 on the corre- 
sponding week of last year. 

_ The improvement noticed last week in the malleable trade con- 
tinues to get more marked. Orders are coming to hand much 
more freely, and most of the works are very well employed. In 
these circumstances, very little is now heard of the reductions that 
were to be made in the wages of the workmen after the holidays. 
Fuel is chéaper and more abundant, and the demand has so much 
improved that it has not been found necessary to lower the 
prices, as was anticipated a few weeks ago. 

The coal trade is ina backward way as regards the interests of 
the miners. Everywhere the supply is abundant, and prices are 
gradually falling. No united action has yet been taken by the 
coalmasters to reduce the wages, it having been resolved at their 
last meeting that nothing should be done until they met again. 
At particular collieries here and there, however, reductions con- 
tinue to be made, with the result at not a few places that the men 
refuse to work at the terms imposed. The mineowners in the 
Hurlford district have reduced the price of coal at their works, and 
a corresponding reduction of 2s. per ton has also been made by the 
deaiers along the line of the Glasgow and South-Western Rail- 
way. The price at Johnstone is now 19s. 6d. per ton delivered. 

In the eastern mining districts the trade is also in a depressed 
condition, and a general reduction all over. There are now no 
complaints as to a scarcity of wagons, but, at what is usually 
about the busiest time of the year, orders even for home consump- 
tion are difficult to be had. Very little is doing in the shipping 
trade, The Fife Coal Company (Limited), at a meeting on Mon- 
day, declared an interim dividend at the rate of 25 per cent. per 
annum for the last six months. 

The present —- of the miners is regarded by their leaders 
as very unsatisfactory. In many cases, however, the agents coun- 
sel resistance to a reduction of wages, and call upon the men for 
extraordinary levies of money towards the union funds, to be pre- 
pared for contingency at a time when they can ill afford to con- 
tribute. The other day the whole of the miners in the employment 
of Messrs, Merry and Cunninghame, in the Den district, Dalry, 
struck work in consequence of a reduction in their wages of 4d. per 
ton. A strike at the Excelsior Works, near Wishaw, has resulted 
in a small number of the men returning to work on the employers’ 
terms, but the majority still remain out. It has been resolved at 
a meeting of the Clackmannan miners to refrain from taking part 
in conferences now being held between the coal-masters and miners 
of Fife for the adjustment of a code of special rules. The Fife 





marked adaiting f orders be received, : all expect 
i oO I sh the 
various ironmasters to take a decisive step. What that oil bere 
 Adetiaed Wacker loanin Aion again 
or! are again in activity, and there 
in a rumour in the distrist that other fursacce are to be built, ‘The 
new manager, Mr. Tracey Roes (under Mr. Parkinson), was for 
many years at Cyfarthfa, and this fact is a tee of his ability. 
arthfa and Dow! are admirable schools, and the list is a long 


one of able men who have left these establishments and taken up 
prominent positions in other works. Iwill name a few, and the 
Mr. Edward Williams, of Bolckow 
and Vaughan’s Works, and now Mayor of Middlesbrough, was for 
many years at Dowlais; so was Mr. Jenkins, of Consett Works, 
; and, again, Mr. Martin, of Carnarvon Works. 

The unionism of yur is ing every day more prominent, 
Colli ironworkers, tin-plate workers, are banding together in 
every ict. Railway employés of all classes are following suit, 
and the engine-men are following them. 

On Saturday last the engine-men of the Forest of Dean held 
a large meeting, for the purpose of joining the National Federa- 
tion of Enginemen, and the preliminary steps were taken for that 


purpose, 

Mr. Mitchard, prominent in the late collier’s strike in South 
Wales, addressed a large meeting of colliers at New Tredegar last 
week, when he congratulated his hearers on the formidable power 
they now presented, and touched on the various successes at- 
tained in and out of Parliament. 

An inquest has been held on the unfortunate man Evans, who 
was killed at the recent boiler explosion at Cwmavon. The 
coroner directed the police authorities to take possession of the 
exploded boiler plates, in consequence of their extreme thinness. 
It is, however, stated in the district that the accident was purely 
accidental, such is the care exercised at the Express Works, 
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miners have always kept aloof from the National A , and 
this appears to be the principal reason why the Clackmannan men 
decline to act along with them. 
The shale oil trade, which used to bequite a lucrative industry 
in the West, has been all but brought to a standstill in consequence 
of the extensive importations and low prices of petroleum. A 
majority of the works have entirely stopped, and it is contem- 
plated that in the course of a very few months they will be alto- 
gether closed—at least for a time. This will be another blow to 
po — those engaged in the shale pits having to be dis- 

arg 

The foreign shipping trade of the Clyde during the year 1873 
contrasts somewhat unfavourably with that of the previous year, 
though it has been rather better than that of 1871. There has 
been a decrease of 52,500 tons in the arrivals, which, of course, is 
not compensated by an increase in the sailings of 20,500 tons. 

The total oy of gunpowder from the Clyde during the year 
was 1,495,300 lb., which is not much over half that of the pre- 
vious year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A LONG-PENDING dispute between the Caerphilly collicrs and 
their employers is at last happily settled. The dispute arose at 
the time when the imperial ton came into use, and because a 
neighbouring coalowner gave 3d. per ton more a large number of 
house colliers struck. Now the difficulty has been arranged by 
mutual concession. Another dispute in a tin-works near Maesteg 
has also been arranged. This was at Llwydarth, and I think the 
firm attitude taken by the masters had an excellent effect. . At 
one time it seemed that the whole of these large and flourishing 
tin-works would be closed ; but the men have taken a second and 
a wiser thought, and the whole of the puddlers, firemen, &c., 
resumed work on Monday. 

The condition of trade in Wales is not satisfactory. Iron- 
masters are firm, and buyers are tardy in coming forward. What 
is really wanted is a reduction in the price of material and in 
labour. If this could be brought about so that ironmasters could 
reduce their quotations, I should have every hope of a brisk spring 
trade. But labour is ming more independent than ever, and 
the difficulties masters have tu ter are enough to dis 
the strongest. I will give an illustration. At one of the largest 
coalworks it was found that the coal sent out was unmarketable 
because it was not screened. The mineral agents suggested a 
screen, and the men struck. There wasa little stoppage, and work 
a aa on the old footing, and the idea of a screen aban- 

oni 

At most of the principal works the orders held are sufficient to 
keep them in moderate activity, but nothing like spirit is discern- 











day-work to the employers and employed ; encouraging productive 
o-operation and co-operative cotablishmante by men locked out 


ible, and the export list is meagre. Some of the Monmouth- 
shire works are working off a few orders for America, but the ex- 
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GuUNBOATS FOR GERMANY.—Two gunboats, for service on the 
Rhine, are now in course of construction at Bréme for the 
German t. When the gunboats are completed they 
will have to be through Holland, in a dismantled con- 
dition, to Wesel, where they will be fitted out and com- 
missioned for service. will carry a 6in. n in a 
turret—for they are of the monitor type—and will draw only 
5ft. of water. They are plated with steel lin. in thickness, 
a protection considered sufficient to resist ——- the im- 
pact of rifle balls or any projectiles thrown by field arti 
clearing the banks of a river of an enemy's 


rotecting fords or destroying bridges, these ht to 
be invaluable, ory ne 
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FRENCH ARTILLERY, 

The War-office some time since printed the report of Col, 
Reilly on French Artillery matters, in a pamphlet corre- 

nding to that treating of his visit to Perlin (vide 
Season of April 4th last). The character of the French 
report is, however, different from that of the German one. 
It contains a eal of information, but in a very 
incomplete condition, Col. Reilly may be said to have 
dealt fully and satisfactorily with much of his Berlin work, 
and he formed conclusions with much to support them gene- 
rally. He has left us to come to our own conclusions on 
French matters. _ For this there may be something to 
be said if the information was presented in a way that 
enabled any reader to form opinions that satisfied him- 
self. Far from this being the case, however, Colonel 
Reilly hardly introduces a subject of which he completes 
even the outline. For example, he gives a section of the 
heayiest French gun, that of 12 6in. calibre, and he shows 
it ina table of heavy guns with its weight of projectile, 
its charge, &c. It is a gun of which we have heard some- 
thing. It professes to have more energy stored up in its 
projectile than we can claim for that of our 35-ton ~ 
Any curiosity, however, that we may have to know how 
many of these guns have been made, whether they are 







| There is some qualified commendation expressed by French 
| authorities of the English wrought-iron coil system of 
' manufacture, but the working of wrought-iron and steel 
| seems very little understood in France. The cutting of 


' the bands into the copper and zinc rings which are fixed on | gu 


‘the projectiles, &c., the removal of the rifling from the 
‘end of the bore next to the seat of the shell for a length 
equal to two-thirds of a calibre, constitute peculiarities 
| which must not be allowed to unnoticed. Colonel 
| Reilly observes that practically the entire weight of the 
| French projectile di against iron plates is available 
| for penetration, not, as in the case of the Prussian shot, 
| only the weight minus the lead coating. About the factory 
| at Nevers little is said. It turns out guns by a system of 
| manufacture differing slightly from that of Ruelle. It 
' also makes the breech pieces for the guns made at the last- 
‘named factory. The steel tubes or linings have been 
| obtained from England up to the present time. 

| From Col. Reilly’s tables it appears that the French 32 
centimetre, or 12°6in. gun of 34°5 tons weight, fires a pro- 
jectile of 760°51b. weight witha charge of 136 601b., giving 
a muzzle velocity of 1312 feet a second, with a total 
| energy stored up in it of 9077 foot tons. In comparison 
| with this he gives the English 12-inch gun of 35 tons 
| weight firing a projectile of 7001b. weight with a charge of 
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satisfactory, and whether they have or have not ever been | 
fired at plates, is disregarded, for this gun is not even | 


noticed incidentally in the account of the progress of 
manufacture of heavy guns. Inshort, were it not for the 
lithographs and table, this, the most important heavy gun, 
would not appear in the report at all. So with the pro- 
jectiles, we read of copper and zinc rings to take the 
rifling, and their action is contrasted with the lead coating 
of the Prussian projectiles; but although there are many 
cuts of these shells they are all longitudinal sections of the 


iron bodies of the shells taken so as not to show the | 


application of the rings. The same remarks a ply to 
eet Sons eet crete en emages sat wes rate 
d 8, which appear not to be noticed at all in the report, 
so that, were it not for a few references, the reader might 
almost suppose the plates and the report to be independent 
productions. This, however trying it may be, happily 
does not alter the fact that a quantity of valuable informa- 
tion is presented to us which well deserves attention. 

Col. Reilly’s report may be subdivided into the branches 
of Heavy and Field Artillery. The former he begins by 
noticing that France has two foundries for naval one 
at Ruelle the other at Nevers, Dealing first with Ruelle, 
he tells us that the idea of manufacturing rifled cast-iron 
ordnance dates from 1855, that breech-loading rifled guns 
were made after 1858, and hooped with steel in 1860. On 
these being considered deficient in power in 1864 efforts to 
obtain increased strength were made, which resulted in 
1870 in the adoption of the system now in use. 

Unsuccessful in meeting the requirements of the case as 
the cast-iron guns of Ruelle appear to have been, there is 
one notable quality in them, namely the great uniformity 
in strength that seems to have been arrived at. The 
quality of the metal is ascertained by making sample guns 
and testing them to destruction, and the instance is given 
of five guns out of six bursting under severe tests at the 
19th round, and the sixth gun at the 20th. The great 


objection to cast-iron being uncertainty in its liability to | gu 


rupture, uniformity of quality is of the first importance. 
If a certain strength could be guaranteed, even if the 
standard were not a high one, one of the greatest objec- 
tions to cast-iron would be removed. The system now in 
use is represented we may suppose by the gun shown in 
Fig. 1, that is the 32 centimétre or 12’6in. breech-loading 
gun of 34°5 tons weight, 

The gun is made of cast-iron, cast hollow and turned 
inside and out to take a series of puddled steel rings, in- 
cluding a trunnion ring, on the outside, and a steel tube in 
the breech end of the interior. This last is the most 
characteristic feature about the system, and there may be 
something to be said for it, not that we should have 
thought so much of the fact which is urged that there is 
“considerable difficulty” in inserting a tube extending 
from breech to muzzle; but rather that with breech-loaders 
the main work falls on the first part of the bore, so that 
if cast-iron is to be employed in the gun it may stand 
well enough in the anterior part of the bore. That a gun 
with a tube extending from end to end should be 
found in France not to last so long as the compound bore we 
describe, we can only attribute to some fault in manufac- 
ture. The breech piece is a cylindrical steel block with a 
screw on the exterior slotted away in such parts of the 
circle as admit of its being puis home, and turned 
ean gs a sufficient angle to cause the threads of the 

piece 


to bite in the threads of the breech. This 
appears to be an awkward arrangement for heavy guns. 


110Ib., giving a muzzle velocity of 1300 feet a second 
with a total energy of 8205 foot-tons; and the German 
gun of 11°024 inches of 27 tons weight firing a projectile 
of 515:91b. with a charge of 88°18lb., giving a muzzle 
| velocity of 1394 feet per second, with a total energy of 
| 6953 foot tons. By this it would appear that the French 
| gun is more powerful than those ee as representing 
ngland and Germany, but inasmuch as it is of later 
| introduction than the others, the comparison is taken at a 
favourable moment for France, and the question at once 
arises as to what individual guns of this nature have yet 
| been manufactured, and what they have performed—a 
| question which Col. Reilly does not, as we have said, deal 
| with in any way. 
A few paragraphs are devoted to the Arsenal of Bourges, 
the t central one of France, 124 miles south of Paris, 
of which the Laboratory can turn out daily 10,000 friction 
| tubes, 500,000 caps, 200,000 practice cartridges, and 10,000 
| fuzes. The bodies of the metal fuzes, however, are made 
elsewhere and the projectiles by contract, as are nearly all 
' the French military carriages. Bourges also contains ex- 
tensive war stores. 

The second half of Col. Reilly’s report deals with Field 
Artillery. 

The adoption of a breech-loading field-gun, whether for 
better or worse, has become a matter of necessity in 
France to restore public confidence in the field weapon, 
just on the same principle we suppose that, as we were 
assured by some French officers, the change of uniform 
throughout the army was judged necessary, because the 
familiar appearance of the various corps only served to 
bring defeat to remembrance. But, however this may 
be, the arguments ) mre from the French circular of 
August 5th, 1871, deal fairly enough with the question 
of muzzle and breech loading. There is no doubt that 
breech-loading saves men from exposure in loading in 
the open field by the measure of protection given by the 
n carriage and wheels, and when firing through an 
embrasure by preventing the necessity of men coming 
up close to the embrasure, besides in many cases saving 
the labour and exposure entailed by running the gun 
back and up. Danger again from ignited matter left in 
the bore is avoided in breech-loading guns. On the 
other hand the construction of the time fuzes is simpli- 
fied in a muzzle-loader. This is pretty nearly what is 
said in the circular in question. 

The respective merits of iron, steel, bronze, and phos- 
phorous bronze, are also discussed in much the manner 
we have been accustomed to, except that the fact of the 
manufacture of steel being little understood in France 
carries great weight. In fact it appears that the bronze 
Reffye canon de 7 (15 pr.) owes its adoption to the 
circumstance that good steel guns cannot be made in 
France at present in large numbers. Colonel Reffye had 
the start of other inventors, inasmuch as he had been 
ordered to obtain a supply by contract of 3000 of his 
guns to meet demands in the late war. 

His gun is a breech-loading bronze piece of 12} cwt, 
shown in Fig. 2. Its breech is cl by an elaborate 
breech screw. It fires a lead-coated projectile, by means 
of a cartridge which we can only liken to our small arm 
breech-loading metal cartrid, It has a sheet-copper 
case nearly 10in. long, with a follow powder cake or cylin- 
der in it, with what looks like a cap for central fire in 
the base and a grease wad in form. short it is like an 
overgrown Boxer rifle cartridge, judging from the figure 








(which, by the way, is not referred to in the report any 
more than the plates showing what we presume are the 
shells and fuzes employed.) Great exception appears to 
have been taken to Colonel Reffye’s cartridge and bronze 

n, and with reason. In spite of his defence vf it, it is 
difficult to understand how such a cartridge should be 
tolerated for a day. Any captain of a battery might most 
properly object to carry the war store exhibited in the 
figure in his limbers and wagons if it contains a per- 
cussion cap. Occasionally a small-arm central-fire cart- 
ridge has been accidentally exploded, but experience having 
taught that it could not ignite its fellows the possibility 
of such an accident has been considered but a slight 
objection. But what might be ex from a Reffye 
cartridge jumping contipually. in limbers with its 2}lb. 
cake yg? yaw in close proximity to its great central fire 
cap? e are led to doubt whether experiments on this 
head have been made, inasmuch as his cartridge is only 
objected to as “unpractical, difficult of manufacture, and 
costly.” If we have interpreted the plates correctly the 
Reffye breech-piece has a plunger which strikes the cap, 
but possibly itis a vent exactly in the position of a 
central-fire plunger, and a friction tube acts through it, 
in which case doubtless the central-fire cap of the Reffye 
cartridge does not contain detonating powder, and for 
the sake of the French Artillery we may hope this is 
the case; the matter need concern nobody else, for we 
may venture to say that no other nation will adopt it. 
The common shell is coated with lead, having rings of 
increased thickness at intervals along its exterior. The 
interior has the lines of least resistance sometimes found 
in continental common shells. The fuzes, we judge from 
the cuts, are modifications of the Prussian percussion fuze. 

Under the head ot “ Bourges,” Col. Reilly gives the 
results of a competitive trial made between the French 
muzzle-loader “Canon ruyée de 4,” two English 9-pr. 
muzzle-loaders, and two Vavasseur 12-pr. rifle muzzle- 
loading guns with their carriages. 

The English guns were the steel gun of the service and 
a bronze gun. Mr, Vavasseur’s guns were made of steel, 
strengthened with wrought-iron hoops. One had Wool- 
wich rifling, the other had ribs in the bore which, like the 
guns of Parsons and‘Lynall Thomas, entered and held in 
grooves in the shell. The Vavasseur guns were cheaper 
than the Woolwich, but were considered less strong. The 
Woolwich guns proved themselves the best, both in en- 
durance and in the accuracy with which their shells could 
be burst. The Vavasseur shells, however, had no good 
fuzes, and how the comparison was made is not explained. 
The Vavasseur ribbed gun had the superiority in range 
and accuracy. The French Canon de 4 was altogether 
beaten. The preference was given by the French authori- 
ties to the Woolwich steel gun. The carriages and all the 
fittings of the Woolwich gun were found on the whole 
good, so that the Woolwich material was reported to be 
“of the first order,” and the gun not inferior to any field 
gun in Europe. Nevertheless, the French do not despair 
of obtaining a breechloader which will be superior to it. 
The English 9-pr. breechloading gun is much commended. 
On this Col. Reilly observes that there is a general im- 
pression that breechloaders are preferred by foreign powers, 
whereas Norway, Denmark, Austria, Italy, Spain, Turkey, 
Greece, Egypt, Holland, Brazil, Chili, and China have 
adopted muzzle-loaders—a list which we venture to think 
would carry less weight than one containing the 
three names Germany, Russia, and America, to say nothing 
of France. We are not, however, here advocating breech- 
loaders, further than to express our concurrence in the 
stress laid in France on the cover afforded to men by a 
breech-loader, an advantage which be it observed becomes 
every day of more importance, and is only likely to be 
fully appreciated after experience on service, and may 
easily be ignored at such a trial as the Armstrong and 
Whitworth competition at Shoeburyness. 

In conclusion, Colonel Reilly gives a short description 
of the -carriage of Vice Admiral Labrousse. This 
is a device for storing up the force of recoil in springs, 
the gun being mounted on a sort of frame of bars 
jointed like a parallel ruler, on which it can be raised to a 
height to fire over a parapet or brought down to the load- 
ing position. In short it is a design to fulfil the functions 
of a Moncrieff carriage, the general character of which is 
apparent, but which we need not describe in detail. 

On the whole the impression of the condition of French 
Artillery that Col. Reilly lays before us is much what 
might be expected. The lessons that experience learnt in 
war teaches appear to have given birth to sound ideas, 
which seem to be working as well as much French in- 
genuity, which is not always of a practical character. 








LIGHTNING CONDUCTORS. 


Fatner Seccut, the well known astronomer and natural 
philosopher, has recently carried out some very interesting 
researches on the action of lightning conductors, which deserve 
some notice at our hands, and the particulars of these researches 
have been prepared by Mons. G. Duguet, and published by him 
in the “Bulletin” of the last number of the Revue Universelle. 
The circumstances we are about to relate took place some four 
years past at Alatri, where about the same length of time pre- 
viously lightning conductors had been placed on the two highest 
points of the cathedral and Episcopal Palace, which crown what 
we may term the acropolis of the town. It would appear that 
there wassome little difficulty in satisfactorily fixingthe conductors, 
inasmuch as a short distance below the surface of the soil a com- 
pact calcareous rock was met with ; however, they were eventu- 
ally placed so that they had penetrated to a depth of four metres, 
and were furnished with barbed points, five centimetres wide, five 
millimetres thick, between which was twisted a strong copper 
wire, with the object of increasing the contact between the con- 
ductors and the charcoal in which they were immediately im- 
mersed. The inferior portion of the conductor, to the length of one 
metre above the surface of the earth, was of copper, at which 
distance it was united to the iron in a box p! in the lower 
part of the building ; the gutter in which wires were laid was five 
metres long, with a section of 60 centimetres, and was carried as 
far as the roots of some neighbouring trees, where it was antici- 
pated the soil would always contain a certain amount of moisture ; 
and the bottom of this gutter had a bed of pulverised charcoal 20 
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centimetres thick. It is to be understood that the separate conduc- 
tors in the belfry and choir were connected by a bar of iron, with 
the object of giving, in case only one point were struck, the fluid 
the facility of two roads of escape. 

The effect of these arrangements was so far satisfactory that, 
although the belfry was four times touched, no damage whatever 
ensued, until, on the night of the 2nd Nov., 1872, a terrific 
storm burst over the town, when the belfry was struck twice 
without any harm resulting, and again a third time with the 
effects we are about to relate, premising, however, that about 
four years previously cast iron piping had been laid down for the 
water supply of the villages of Alatri and of Ferentino, and the 
distributing apparatus for the same was placed in a building but 
a few yards distant from the belfry; there was, however, no com- 
munication between the piping and the conductor. 

We now come to the facts. At the third discharge on the 
night in question the electric fluid, starting from the lower end 
of the conductor, struck across towards the line of pipes leading 
to Alatri and Ferentino with the following effects :—(1) It 
ploughed out a trench, throwing up the earth regularly on either 
side in a straight line fora length of about ten metres and seventy 
centimetres deep; starting from the lower end of the conductor 
towards the water pipes leading to Ferentino, crossing a wall, and 
considerably damaging the corners of the building. (2) It fol- 
lowed the line of piping, destroying it and driving some of the 
fragments to a distance of nearly eighty centimetres, the lead in 
the pipe-joints being melted, and the water of course, ceasing 
to flow towards Ferentino, spread itself over the building. 
(3) Another portion of the fluid, passing on to the pipes leading 
towards Alatri, crossed a reservoir, driving out with force some 
wooden plugs, passed then into another reservoir situate in the 
town, twisting in a most extraordinary manner a sheet of lead, 
and then, having committed other damages, escaping by the feed- 
pipe of a public fountain. (4) On examining the point of the 
conductor it was found to be blunted, and it was impos- 
sible to unscrew it. This point was melted in such a manner 
for a length of three centimetres that its diameter at the end, 
which seemed to have been cut short off, was only one centimetre. 
The gilding had almost entirely disap The church itself 
was not, however, in the slightest degree injured. 

What strikes us first of all in the foregoing is the large quan- 
tity of the electric fluid which must have been present, and the 
immense force of its discharge. It does not, however, appear 
that the ploughing of the trench from the bottom of the con- 
ductor can be attributed to any direct action of the electricity. 
We incline rather to assign it to the sudden expansion of the 
moisture contained in the soil; and it should be remembered 
that Arago is of opinion that this moisture is also the cause of 
the scar or mark which is noticeable from the top to the 
roots of trees struck by lightning. Secchi follows out the same 
idea with reference to the rupture of the pipes, which he consi- 
ders attributable to the sudden evaporation of the water in them, 
and not to any mechanical action of the fluid. This theory does 
not, however, appear to us satisfactorily to account for the 
melting of the lead in the joints. Looking at what occurred in 
the conduit leading to Alatri, the same distinguished philosopher 
considers it still more remarkable. He observes, first of all, 
that the small interruption of continuity between the pipes 
and the reservoir must have given rise to a leap of the fluid, 
and consequently to an explosion of vapour, which would 
account for the deformation of the sheet of lead; and 
from this he draws the conclusion that the distance, some 
200 metres, intervening between the lead and the building, was 
not sufficient for the fluid to lose itself in the earth. In fact, the 
quantity of electricity discharged must have been enormous, for 
it travelled, marking its passage, a distance of upwards of 300 
metres from the conductor. True, however, that the storm took 
place after a long period of drought, when, consequently, the 
= a. in a state but ill-fitted to favour the dispersion of the 

uid. 

Pursuing the same subject, we find that M. Jaspar, a 
manufacturer of lightning conductors at Liege, narrates a 
similar case, which occurred at a chateau in the neighbourhood 
of that city. In this case the wire of the conductor passed 
against the wall of a lavatory, on the other side of which, exactly 
opposite to the conductor, was a tap for drawing water which 
came from a spring some three or four kilometres distant. The 
lightning hit the conductor, but the fluid, instead of following it 
down inte the well in which the end was plunged, passed through 
the wall, and struck the pipe on the other side, without, however, 
doing further damage than displacing a few bricks. M. Jaspar, 
who at the time of fixing the conductor was unaware of the 
existence of the pipes, cock, &c., on the other side of the wall, 
offers the following explanation : The well, he says, was probably 
dry or nearly dry at the time—a suggestion, however, as to which 
no confirmatory observation was made at the time—whilst, on 
the other hand, the cast iron pipes, with metallic joints, sunk in the 
earth, formed a most excellent means for dispersing the electricity, 
and the fluid, as is always the case, quitted the bad to follow the 
good conductor. It would appear from the foregoing that it is 
absolutely necessary that communication should be established 
between lightning conductors and any neighbouring masses of 
metal, especially with water or gas pipes, and also that the 
greatest possible surface for discharge should be made available. 
This surface in the conductor of F. Secchi, of which he wrote, 
was certainly greater than that which Matteuci deems sufficient 
for the discharge of the conductors of telegraphs, but, as we have 
seen, it was far from sufficient. Examples of similar actions of 
lightning to these are not rare in Italy, and Father Secchi mentions 
the case where the steeple of the church at Lavinia was struck 
and the bell melted in such a fashion that the metal ran like hot 
wax ; still he does not consider that this rupture ought to be 
attributed to any mechanical action of the lightning in the strict 
sense of the word, although at the same time he admits that the 
bell, in consequence of the heating of the points through which 
the electric fluid passed, was subjected to a sudden expansion— 
an expansion which the surrounding particles could not instan- 
taneously follow, and which hence produced a fracture from 
almost the same causes as when a glass vase is touched with a 
red-hot iron. The last point to which he wishes to draw atten- 
tion is, that as the accumulation of electricity in metallic bodies 
is in proportion not to their bulk, but to the area of surface, it is 
necessary to place not only the gutters in communication with 
the conductors, but also with the bands of zinc which are fre- 
quently used to cover the hips of the roofs ; in proof of which 
the following :— 

On the evening of the 26th July, 1870, says M. J. Muller, of 
Fribourg, during a severe storm the lightning struck a large 
three-story high building, on which were some reflective con- 
ductors. Two of these were placed at the extremities of the ridge 
of the roof, and united together by a bar of iron, from the 
centre of which the conductor started, which, after having been 
prudently placed in communication with the gutters, was carried 
a hab the — These poe aad a k in the sketch—were 

urnished at different points with descending pipes for carryi 

off the water, which pet almost to the an te liba 
well as the hips—of which only one, ¢, is shown—were covered 


with bands of zinc, on which were immediately placed the stalks 
of the conductors ; but there was no communication established 
between the bands of zinc and the pipes 7, nor between these 
and the ground, and in this lay the defect. So long as lightning 
finds substances which are good conductors, such, for instance, as 
bars of iron, it follows them without doing any harm, and it is 
only when leaving their extremities to seek for other conductors 
that disastrous effects result. Thus, if the communication 
we have pointed out had been made, it is easy to imagine 
that on the lightning striking the conductors, the fluid would 
have been carried to the ground not only by the conductors them- 
selves, but also vid c, a, f, and that without causing any damage. 
But this not being the case, an explosion in the event of the 
tension of the electricity becoming sutliciently great was to be 
expected between c and d, and between the end of the pipe f 
and the ground; and in fact this is what actually did occur on the 
night of the 26th of July, 1870, when the metallic band c was torn 
in different places, as was also the lower end of the pipe f’ From 
this pipe the fluid passed in succession to those for gas and 
water, breaking them both. A report on this subject was pre- 
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pared by M. Muller, who pointed out the absolute necessity of 
establishing communications between the gutters and the bands 
of metal on the ridge and hips of roof, and also between the 
descending pipes and the earth. Unfortunately, no attention 
was given to his warning, although many buildings had conduc- 
tors deficient in the very ways he pointed out ; but the neglect 
was punished, for on the morning of the 10th of May last year 
the lightning under almost similar circumstances struck the 
buildings at the railway station, Fribourg. The horizontal bar 
joining the two conductors was shivered, the sheet iron coverings 
on the hips of the roof and the descending water-pipes were torn 
and broken; and we have, therefore, another instance of the great 
necessity for communications being established between the 
metallic coverings—where these are used—of the ridge and hips 
of the roof and between the descending water-pipes and the 
earth, even in those cases where there are no lightning conduc- 
tors on the building. It is true that in England such accidents 
are comparatively rare ; it is not, however, more than three years 
back since the tower of a church—St. Saviour’s—in the very 
heart of the metropolis was so struck, and one of the pinnacles 
knocked off, besides other damage being done ; and certainly no 
single year passes without something of the sort taking place. 
The part of the foregoing which, however, appears to us the 
most important to the bulk of our population, is the necessity 
which is insisted on of the pipes from the roof gutters being 
placed in communication with any metal on the roof or in the 
gutters themselves, and that they be carried down tothe dead earth. 
Wethink ourselvesthat this last is the condition of safety most fre- 
quently violated, for one has only to notice the rain-pipes as one 
walks along the streets to have tangible proof that their being 
carried down into the ground is the exceptivn rather than the 
rule, and this especially in the suburban neighbourhoods. To 
landlords and builders, then, we specially recommend attention 
to what we have written. Large public buildings are probably 
in most cases fairly well protected ; but, as we have said, where 
the rain-water pipes are the only conductors on a house—-und to 
some extent they are sufficiently effective ones if properly placed 
—it should be recollected that they should always be in commu- 
nication with any metal on the roofs, and still more should they 
always be in distinct communication with the ground, and not 
cut off, as is too frequently the case, some foot or so from it. 





SCHOLARSHIPS AND EXAMINATIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1874. 


THE following is a list of the Scholarships and Exhibitions for 
proficiency in Natural Science to be offered at the several colleges 
in Cambridge during the present year :— 

Trinity College.—One or more of the value of about £80 per 
annum, The examination will commence on April 10th, and will 
be open to all undergraduates of Cambridge and Oxford, and to 

rsons under twenty who are not members of the Universities. 

‘urther information may be obtained from the Rev. E. Blore, 
Tutor of Trinity College. 

St. John’s College.—One of the value of £50 per annum. The 
examination—in Chemistry, Physics, and Physiology, with Geology, 
Anatomy, and Botany—will he in December, and will be open to 
all persons who have not completed a term of residence at the 
University, as well as to all who have entered and not completed 
one term of residence. Natural Science is made one of the sub- 
jects of the college examinations of its students at the end of the 
academical year, in May; and Exhibitions and Foundation Scholar- 
ships will be awarded to students who show an amount of know- 
ledge equivalent to that which in classics or mathematics usually 
gains an Exhibition or Scholarship in the college. In short, 
natural science is on the same footing with classics and mathe- 
matics, both as teaching and rewards. 

Christ’s College.—One or more, in value from £30 to £70, 
according to the number and merits of the candidates, tenable for 
three and a-half years, and for three years longer by those who 
reside during that period at the college. The examination will be 
on March 24th, and will be open to the undergraduates of the 
college, to a undergraduates of Cambridge, to all 
undergraduates of Oxford, and to any students who are not 
members of cither University. The candidates may select their 
own subjects for examination. There are other Exhibitions which 
are distributed annually among the most deserving students of the 
college. Further information may be obtained of Mr. John Peile, 
tutor of the college. 

Gonville and Caius College.—One of the value of £60 per annum. 
The examination will be on March 24th, in Chemistry and i- 








mental Physics, Zool with Comparative Anatomy and Phy- 
siology, and Boag, with Vegetable Anatomy and Physiology; it 





will be open to students who have not commenced residence in the 
Ts. There is no limitation as to age. Scholarships of the 
value of each, or more if the candidates are oul ‘ood, 
are offered for Anatomy and Physiology, to members of the + mg 
Gentlemen elected to the Tancred M: Studentship are required 
to enter at this college; these Studentships are five in number, and 
the annual value of each is £100. Information respecting these 
Pres obtained from Mr, B. J. L. Frere, 28, Lincoln’s-inn-fields, 
mdon. 

Clare College.—One of the value of £60 per annum, tenable for 
two years at least. The examination—in Chemistry, Chemical 
Physics, oe Anatomy and Physiology, Botany, with 
Vegetable and Animal Physiology, and Geology—will on 
March 24th, and will be open to students intending to begin resi- 
dence in October. 

Down‘ng College.—One or more of the value of £40 per annum. 
The examination—in rape’ & Com tive Anatomy, and 
jt cre, ie 3 be early in April, and will be open to all students. 
not members of the University, as well as to all undergraduates in 
their first term. 

Sidney College.—Two of the value of £40 per annum. The 
examination—in Heat, Electricity, Chemistry, Geology, Zoology 
and Physiology, Botany—will be on March 24th, and will be open 
to all students who intend to commence residence in October. 

Emmanuel College.—One of the value of £70. The examination 
on March 24th will be open to students who have not commenced 
residence, 

Pembroke College.—One or more of the value of £20 to £60, 
according to merit. The examination in June, in Chemistry, 
Physics, and other subjects, will be open to students under twenty 
years of age. 

King’s College.—One of the value of about £80 perannum. The 
examination, on April 14th, will be open to all candidates under 
twenty, and to undergraduates of the college in their first and 
second year. There will be an examination in elementary Classics 
and Mathematics, in addition to three or more papers in Natural 
Science, including Physics, Chemistry, and Physiology. 

Although several subjects for examination are in each instance 
given, this is rather to afford the option of one or more to 
the candidates than to induce them to present a superficial 
knowledge of several. Indeed, it is expressly stated by some of 
the colleges that good clear knowledge of one or two subjects will 
be more esteemed than a general knowledge of several. 

Candidates, especially those who are not members of the Univer- 
sity, will, in most instances, be required to show a fair knowledge 
of Classics and Mathematics, such, for example, as would enable 
them to pass the previous examination. 

There is no restriction on the ground of religious denominations 
in the case of these or any of fie Scholarships or Exhibitions in 
the colleges or in the University. 

Further information may be obtained from the tutors of the 
respective colleges; and the names, with certificates of character, 
date of birth, &c., must be sent to the tutor of the college, in each 
case, several days before the examination. 

It will be observed that in several instances the time of the 
examination is the same, certain of the colleges having combined 
together so as to hold one or two examinations together instead of 
each college holding a separate examination. 

Some of the colleges do not restrict themselves to the number 
of Scholarships here mentioned, but will give additional Scholar- 
ships if candidates of superior merit present themselves; and other 
colleges than those here mentioned, though they do not offer 
Scholarships, are in the habit of rewarding deserving students of 
Natural Science. 

It may be added that Trinity College give a Fellowship for 
Natural Science, once, at least, in three years; and that most of 
the colleges are understoud to be willing to award Fellowships for 
merit in Natural Science equivalent to that for which they are in 
the habit of giving them for Classics and Mathematics.—Nature. 





Messrs. JOHN GERRARD, John Laidler Hedley, and Arthur 
Henry Stokes have been appointed by the Home Secretary 
inspectors of coal or other mines under the Coal Mines Regulation 
Act, 1872. 

GERMAN FoRTIFICATIONS.—An article in the Cologne Gazette 
on “‘the new iron fortifications of Germany,” says that the drilled 
cast iron gun-stands and ironclad revolving turrets which have 
since 1869 been completely tested in a series of experiments on. 
the great artillery shooting grounds at Tegel, will now be used for 
the new works to be begun in the German fortresses. Two of 
these turrets will maintain a secure communication between the 
forts of St. Quentin and St. Privat at Metz, and two of the flank 
works which will be attached to these forts, so as to command the 
valleys of the Moselle and the Seille, will probably be made in the 
form of thegun-standsabovereferred to, All theiron of these fortifi- 
cations can becast onthe spot of any required thickness, in foundries 
specially erected for the purpose. Each of the works will be con- 
structed with a few huge plates, which will fit into one another by 
means of joints madein the casting. The gun-stands are each made 
to hold one gun only, but a number of them may, if necessary, be 
placed side by side, and they may be connected so as to form a 
single work. The embrasures are made so small as to prevent the 
entrance of any projectile fired at them, and the entrance is pro- 
tected by an earthwork with apertures to carry away the gas and 
diminish concussion. During the trials of 1869 seven shots from 
a 300-pounder (the 24-centimetre gun) hit the plate of a gun-stand 
of this kind without disabling it for further use. The writer adds 
that there is good reason to believe that these iron fortifications 
would make the land and sea fortifications of Germany far 
superior to those of any other State.—Pall Mall Gazette, 

THE CoRROSION OF BorLeRS.—Dr. J. S. Kidder, U.S.N., com- 
municates to Van Nostrand’s Eclectic Engineering Magazine a 
paper pointing out the probable cause of the destruction of boiler 
tubes, and describing experiments which show the deterioration or 
pitted condition of those portions of the generator which are im- 
mersed in the water to be due to the action of oleate of copper. The 
presence of this substance is accounted for by the decomposition of 
the olive oil used in lubricating the piston into oleic acid and gly- 
cerine, a sufficient fractional heat being raised to thus act upon 
the thin film of oil between the surfaces. In the condenser the 
brass tubes are exposed to the — comminuting impact of 
steam at a high temperature and pressure, and this substance is 
thus finely divided and placed under the most favourable cireum- 
stances for union with the free oleic acid which the steam brings 
with it. Oleate of copper is then formed in the condenser, and 
appears in bright green, greasy masses, which are carried from con- 
denser to boiler. A quantity of this substance, settling upon one 
of the iron boiler tubes and adhering thereto, causes both a depo- 
sition of copper and absorption of iron. Being insoluble, its 
action is confined to the surface of contact, hence the small holes 
characteristic of this kind of injury. Copper, however, it. is 
found, will adhere only to perfectly smooth iron, and since boiler 
tubes are never in this condition, each deposit is quickly removed 
and a freshiron surface continually exposed. Selden’s apparatus, 
mentioned in the report of the engineer of the navy as a preven- 
tive of this difficulty, consists in a long iron box fitted with a 
steam-tight cover and placed between condenser and boilers. The 
box is divided into compartments by oe of yo per- 
vious to water, and the compartments themselves are filled with 
coke. In referring to the placing of alkalies in this filter, Dr. 
Kidder remarks that soda is of questionable advantage, and that 
lime is theoretically the best, and then only when used in connec- 
tion with a fresh water boiler. At Hecker’s mills, the condensed 
water, after leaving the filter, is treated with atmospheric air 
forced through it from below. The resulting water is perfectly 
free from taste or odour, and quite table. It seems ible 
that the hitherto insuperable difficulties in the way of con- 
densed water on shipboard from a certain unpleasant empyreu- 
matic odour may be overcome by similar treatment. 
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MACHINERY for winding up main roads of collieries has become 
almost universal, and the object of the inventor of the winding 
engine we illustrate is to provide a machine adapted as a substitute 
for horses still employed for hauling to the main roads, &, The 
great objects to be kept in view in designing such a winding engine 
are portability and compactness. 

e engine illustrated is specially designed for using compressed 
air, as in the positions where it could be used underground, steam 
would almost always be inadmissible on account of the distance 
from the shaft and length of piping, and other causes which give 
rise to difficulties well understood by those connected with mining. 
The principal dimensions are as follows:—Diameter of cylinder, 
7in.; length of stroke, 10in.; number of revolutions, 172. This, 
with a 20 lb. pressure worked all through the cylinder, will give 
about six indicated horse-power. The engine is made strong 
enough to work with a 501b. pressure if desired, but in using air a 
moderate pressure will be found more convenient and economical. 
A very moderate rate of expansion only can be used with air, as 
high pressures and high rates of expansion cause an immense 
amount of difficulty from the formation of ice. The engine has 
two winding drums of 2ft. diameter fitted loose on the shaft, and 
thrown in and out of gear by an ordinary clutch, each drum being 
fitted with an independent brake The extreme dimensicns from 
the fly-wheel to the end of the levers are as follows :—Length, 
6ft. 10in.; breadth, 4ft.; height, 3ft. 4in. The framing is made of 
boiler re. and the total weight is about 28cwt. It can be 
lowere 
temporary wheels and axles, can be run alung the tramway to its 
destination. No foundation is required, as it can be fixed by 
spiking or screwing down to timbers, and if necessary by wedging 
to the roof. Instead of being fitted with loose drums, the engine 
may be arranged with one or more wheels for working endless 
chains, or with clip drums for endless ropes. The winding engine 
uscd with steam may also be found useful for sinking purposes 
for small and shallow pits. It is proposed to make these engines 
in various sizes to suit particular requitements. 





THE METEOROLOGICAL SOCIETY. 


THE Annual General Meeting of this Society was held on Wed- 
nesday, the 21st inst., at the Institution of Civil Engineers, Dr. 
R. J. Mann, president, in the chair. The date of the annual 
meeting baving been altered in June last to January, the report of 
the council was shorter than usual. The earlier portion of the 
report dealt principally with the various alterations made at the 
Society’s library, at 30, Great George-street, and with the efforts 
which the council have been making to render the operations of 
the Society more extended, and rest upon a broader basis than 
heretofore. The council took advantage of the presence of their 
foreign secretary, Mr. Scott, as one of the delegates from this 
country at the Meteorological Congress at Vienna, to request him 
to represent the es The congress was duly held from Sep- 
tember lst to 16th, when Mr. Scott presented a report on the 
replies received in answer to a series of questions which the 
council issued to the fellows on several important points in con- 
nection with the hours of observation, instruments, &c., and 
which has been printed in the report of the congress. The report 
concluded by stating that the council have to mark with some 
measure of satisfaction the maintenance of the numbers of the 
Society during a somewhat critical and transitional period in its 
history, when changes of detail have been entered upon with a 
view to increased energy of action, and when the beneficial re- 
—_ of the alterations have not yet had time to be practically 


t, 

The president then delivered his address. After alluding to the 
loss which the Society had recently sustained in the death of Mr. 
Beardmore, and marking the place that gentleman had filled as 
— at the transition era of the Sock *s history, the presi- 

ent drew attention to a misconception that is largely entertained 
of the primary aims of m science, pa pointed out 
that, desirable as a comprehensive and reliable theory is, the im- 


down the pit in one piece, and being provided with | 
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mediate object of observational work is none the less; certainly 
the determination of climate in different regions of the earth, and | 
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suited to withstand the rough weather met with at times in tie 
Bay of Rio. The general arrangement of the machinery, cabin, 


the investigation of the method by which the action of the great | w.c. and lavatory is clearly shown in the Sa, a needs 


natural forces that determine temperature, direction, and force of | no description. One point of novelty, although per 


not an 


wind, and rainfall, is influenced by ri sical conditions. This | improvement, consists in dispensing altogether with the rudder 
¢ : 


argument was supported by evidence o' 


e valuable practical re- | post. The rudder frame and spindle are one entire brass 


sults that are secured in these particulars by the labours of | filled in with wood, the lower end of the spindle being carried by 
meteorologists. The address then proceeded to note briefly the | a strong brass shoe secured to the reel and stern post, the upper 


chief landmarks that had marked the yearly progress of meteoro- 
logical science since the period of Mr. Beardmore’s presidency, 
when the Society, in its remodelled form, had just reached the 
half-way stage of its history. From this review it appeared that 
the photographic method of record has been largely extended ; 
that the discussion of the Greenwich observations from 1848 to 
1868 is being steadily pursued; that the influence of meteoro- 
logical conditions upon the public health is carefully investigated 
in the metropolitan district ; that telegraphic intercommunicfation 
of meteorological aspects is now regularly made throughout the | 
United States of America; and from the meteorological office of 
London through England and through France to the shores of the 
North Sea and Baltic in one direction, and to Corunna in the 
other; andthat storm warnings are displayed, and fishermen’s baro- 
meters maintained at 129 coast stations. The methodical investi- 
gation of the connection of sun-spot periods with atmospheric 
phenomena, such as rainfall, aurora, and magnetic storms, and 
earth currents, was also alluded to. Among other topics of special 
interest connected with the recent progress of meteorological 
science, the president dwelt with special favour upon the dis- 
covery and establishment of Buy’s Ballot’s law and Mr. T. Steven- 
son’s barometric gradient ; the extension of the infil which 
indicate this law to the great vertical circulation of the oceans, 
traced out by Dr. Carpenter and Prof. Wyville Thomson ; the 
marine charts, and especially the mapping out of the Mid-Atlantic 
area of the Doldrum calms, by Capt. Toynbee; Mr. Meldrum’s 
Mauritius investigations of the movements of cyclones of the 
Indian Ocean; the daily weather charts of the meteorological 
office; Mr. Symons’ examination of the rainfall of the British 
Islands, with a volunteer staff of nearly seventeen hundred 
observers systematically distributed; Mr. Draper’s deduc- 
tions as to the invariability of the climate of the United 
States, and to the orderly progress of storms across the 
entire breadth of the Atlantic; the establishment and work of 
international meteorological conferences; and the barometric com- 
pensation of clock rates for altering pressures and resistance of 
the atmosphere. 

The following gentlemen were elected officers and council for 
the ensuing year:—President: Robert James Mann, M.D., 
F.R.A.S. Vice-Presidents: Charles Brooke, M.A., F.R.S., 
F.R.C.S.; George Dines ; Henry Storks Eaton, M.A.; Lieut-Col. 
Alexander Strange, F.R.S. Treasurer: Henry Feri F.R.A.S. 
Trustees : Sir Antonio Brady, F.G.S.; Stephen William Silver, | 
F.R.G.S. Secretaries: George James Symons; John W. Tripe, 
M.D. Foreign Secretary: Robert H. Scott, M.A., F.R.S., F.G.S, 
Council: Percy Bicknell ; Arthur Brewin, F.R.A.S.; Charles O. 
F, Cator, M.A.; Rogers Field, B.A., Assoc. Inst. C.E.; Frederick 
Gaster ; John Knox Laughton, M.A., F.R.A.8.; Robert J. Lecky, 
F.R.A.S.; William Carpenter Nash; Rev. Stephen J. Perry, 
M.A., F.R.A.8.; Capt. Henry Toynbee, F.R.A.S.; Charles Vin- 
~~ Walker, F.R.S.; E. O. Wildman Whitehouse, Assoc, Inst, 

.E. 








STEAM LAUNCH FOR THE BRAZILIAN 
GOVERNMENT. 

On page 79, we illustrate a steam launch recently built for the 
Brazilian Government by Messrs, Yarrow and Hedley, of Poplar, 
London, It is intended for the police service in the Harbour of | 
Rio de Janeiro, and was shipped « a few days since on board the 

ip Bonitas for that port. 

The hull was built from lines designed by Captain Level, of the 
Imperial Brazilian Navy, and the dimensions are :—Length, 48ft. ; | 
beam, 9ft, ; draught aft, 4ft,; draught forward, 3ft. Gin. Proportions | 


end passing through a cast boss fixed to the counter. The object 
of this arrangement is clearly to facilitate the removal of the pro- 
peller and stern shaft. The machinery consists of a single iin, 
cylinder, 8jin. stroke, supplied with steam from an ordi 
return tubular boiler. On the trial trip a continuous speed of 1 
statute miles was maintained, the engine indicating 50 horse- 
wer, making 255 revolutions per minute with 90 Ib. of steam. This 
Fittle craft serves as a good example of a a serviceable 
° 


steam launch, and maintains the high reputation of the builders, 








CoaL Mininc rn Catna.—Some information is given upon this 
subject in an official report upon the trade of Tamsuy, includin, 
Kelung, where coal abounds in great quantities. The system o 
working these mines—as indeed Chinese mines generally—is ex- 
ceedingly primitive and imperfect. Places where the mineral is 
observed cropping out of the hill-side are selected, and an opening 
5ft. high or more by 2ft. wide is driven horizontally for a distance 
of some forty yards, ny in a central chamber, from which 
workings 100 yards or more in length radiate in a direction which 
usually inclines slightly upwards. In these workings, which in 





| many cases can only be entered on all fours, the miner carries on 


the work of excavation, squatting in mud and water, and breathing 
a most foul atmosphere. One mine usually employs about twelve 
or fifteen miners, who earn wages equivalent to 1s, 6d. a man per 
diem, which is an extremely high rateinChina. The usual length 
of a day’s work is about eleven hours, The miner is armed with 
a pick shaped like a sledge-hammer with one head pointed and 
weighing about 6 1b. The length of the iron head is about 8in. 

and of the wooden shaft 24ft. The miner’s lamp is a saucer of oil 
with a rush wick laid into it. The coal is drawn along the pit 
floor to the mouth in a basket about 3ft. long, fastened on a board 
with a rattan cord attached by which to haul. Occasionally the 
board is fastened on rollers, and travels on planks laid down for 
the purpose of forming a rudimentary tramway. In consequence 
of the imperfect tools employed great waste occurs through so 
great a quantity of the coal being reduced to a powder. The ven- 
tilation of the mines is left to itself, and it is stated that no 
system of pumping out the water is employed. The water runs 
out at the mouth of the mine, and in cases where the galleries 
take a downward direction, the only resource left is to abandon 
the working when the water excessively accumulates. Fire-damp 
is unknown, but idents often happen in consequence of the 
side or roof falling in, which from the insufficient way in which 
they are secured is almost inevitable. a. ing, it may 
be assumed that the coal-working at Kelung is little more than a 
scratching of the surface, and that the real coal-beds may be con- 
sidered to be practically untouched. The Chinese Government 
rather put drawbacks in the way of these mines than offer facili- 

ties for their working. The owner of land which contains coal is 
not permitted to open a mine without previously obtaining the 

sanction of the authorities, which involves great delay and expense, 

and is after all usually refused. As to the introduction of ma- 

chinery for the better working of the mines, the proprietors have 





| not sufficient capital to p such machinery, nor do they 
wish to do so. Supposing, however, that they were both able and 


willing, it is stated that such an innovation, accompanied as it 
would be by the employment of foreigners, would be the imme- 
diate signal, for the closing of the mines by the Mandarins, and 


| the not improbable loss of the proprietor’s head. The quality of 


this coal been favourably reported upon by competent engi- 
neers, and it is stated, in fact, on good authority, that for house- 
hold purposes Kelung coal has no superior. 


a ne 








THE ENGINEER 











JAN. 30, 1874. 





LITEYNOY BRIDGE. 


Iy our present impression we bring to a conclusion our descrip- 
tion of the bridge under notice. The calculations—of a very 
careful character—which have been made by the engineers we 
may place before our readers at another time, but obviously they 
would now be somewhat premature. 

In Figs. 10 and 11 is shown an enlarged detail of a portion of the 
right-hand half of Fig. 6. The detail is a plan and elevation of 
the method of connecting the vertical suspension frames with the 
cross girders, ‘Towards and at the ends of the main girders, 
where there are no frames, the diagonal round rod-bracing (see 
Figs. 3, 4, and 5) acts in their stead. These frames also assist in 
nullifying any transverse strain which might be brought upon 
the main girders, and thus add to its lateral stiffness, The 
suspension frames are composed of angle irons 4in. by din. by yyin., 
joined together by diagonal bracing of angle irons, 4in. by 24in. 
by jin. They are strengthened at their junction with the cross 
girders by a piece of plate web, but in other respects are simply 
vertical lattice girders, as will be seen from an inspection of Fig. 6. 
In Figs. 13 and 14 are shown the relative sizes of the corru- 
gated plates for the carriage and footways. The laying of the gas 
and water pipes had to be taken into consideration by the com- 
petitors in their respective designs. They are taken below the bed 
12, 
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of the river, and are enclosed in wrought iron tubes of suflicient 
dimensions to allow workmen having access to them, Two 
tubes of this description incline from the sides of the bridge to- 
wards its axis, and join a similar tube which is laid horizontally 
below the bed of the river. In time of frost it would be necessary 
to empty the water out of all the pipes. The caissons are com- 
puted to require rather more than 1000 tons of wrought fron, 
The whole five principal spans of main girders, including saddles, 
weigh over 3500 tons, the cross-girders absorb 1200 tons more, 
and the pair of longitudinal girders supporting the tramway 
weigh a little over 83 tons, while another large amount of the 
same material, reaching to about 2100 tons, is utilised in the 
corrugated covering-plates, longitudinal bearers, gutters, and stairs. 
In concluding our description of this fine structure, we have 
every reason to place confidence in its strength and economy ; and 
without any invidious comparison, we consider it is better fitted 
than the majority of the other designs to occupy the position 
which may be yet assigned to it. 





SCREW PROPULSION, 

Wer have referred fully in another page to the following er 
which has been kindly forwarded to us by the author for publica- 
tion :— 

**Having completed my experiments at the Royal Horticultural 
Gardens, Kensington, on screw propulsion, the result may be 
interesting to those who take an interest in steam navigation. 

* The tirst application of my system of bow and stern screw was 
made toa steam-tug boat, the Alpha, at Cambridge, by fixing a 
tunnel on to each end of an ordinary built vessel, and dividing 
them on each side of the bow and stern so as to let the water to 
and from the screws at the sides of the ship. This plan did not 
prove satisfactory as regards the speed of the ship, but answered 
well for towing ; this was caused in consequence of the discharge 
opening for the water from the bow screw being on the sides of 
the bow instead of underneath, which caused just double resist- 
ance to the bow, as the water that was forced backwards from the 
screw within the tunnel came against the bow of the ship inside 
of the tunnel, and outside of the tunnel had to open the water for 
the body of the ship to go through, This arrangement I was 
compelled to adopt in consequence of the river Cam being so 
shallow that it would not allow of the ingress and egress of water 
from the screws being made below the ship, neither did it require 
any alteration made in the hull of the vessel, 

**The screw propeller to the present time is imperfectly under- 
stood, the general opinion being that a screw in propelling a 
vessel works through the water in the same manner as if it were 
going through a solid substance, and to arrive at the slip of the 
screw, the general rule is to multiply the revolution by the pitch, 
and if it amounts, as it generally does, to not more than from 
5 per cent. to 15 per cent, over the speed of the ship, it is con- 
sidered a satisfactory result of the screw; and y toe the screw, 
as it sometimes happens, show a negative slip, it is then attri- 
buted to the current that follows in the wake of the ship 
(a most erroneous idea, as I have always held), I have proved 
with my experiments that when the screw has its full supply of 
water, the slip is then at least 50 per cent., and this will be con- 
siderably increased in proportion to the deficiency of its supply of 
water, This is shown clearly to be the case with both the bow 
and stern screw system, or with the single screw at the stern with 
the enlarged tunnel mouth below the keel to take in an extra supply 
of water, When the model is propelled by one spring or half power 
and one screw in the ordinary manner, it makes, say, 60ft. with 630 
revolutions of screw 3hin. pitch in 60 seconds, and with both 
springs and screws of the same diameter in the tunnels (say) LOOft. 
with 670 revolutions 34in, pitch in 60 seconds, It is therefore evi- 
dent that when both bow and stern screws propel the model, or 
with a single screw with enlarged tunnel mouth, there is at least 
40 to 50 per cent. more water passes through the screws in the 
same time than there does when only one screw propels it in the 
ordinary way, and the difference in what is termed the slip of 
the screw is considerable, and the power consumed accordin; 
to the established rule is not one-half what it would have been i 
exerted in the ordinary way on either a single screw or twin screws 
or paddle-wheels, A screw propeller working in the open water in 
the ordinary manner draws a great "ape of its supply of water 
from all around its periphery, and the power which it consumeT 
in drawing it is wasted. This is not the case with my system 
when the power is divided between the bow and stern screws or 
with the enlarged tunnel mouth for a single screw, for the extra 
quantity of water required by the screw is thus supplied without 
any loss of power, for it clearly shows by my ex ents that the 
serows must be supplied with about, say, forty to fifty per cent, 
more water, to give the best effect in propelling the ship, than the 
quantity it gets in the ordinary manner, or it must work with a 

eticiency of water, causing great loss of power, 





“*T feel certain, from thedeficiency of water to su ply the screw 
working in the ordinary manner, there is forty to fifty per cent. 
of the coals consumed on screw steamers wasted, as well as the 
loss in s when going head to wind, when, as is well known, the 
screw will not propel the ship as effectively as the same amount 
of power will do with the paddle wheels, 


\ 
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**In the above I have only entered into the advantages offered by 
my system in speed and saving of power, as it would occupy too 
— space to enumerate all the advantages my system offers over 
the 
here 
screw propellers within the tunne 


= system of applying and working the screw, I will 
riefly state some of them :—(2) Complete protection to the 
; (3) considerably smaller 




















**A list of some of the trials made at the Royal Horticultural 
Gardens with models 5ft, long, 74 beam screws, 2} diameter, 
Time in each run sixty seconds, mean of several runs being given. 


| 

















| 
|» 
Sy |Se| ¢ 
| » 2 
38 26) 3 
2S oa 
= [53/4 
| & 

—_—~ — - | EE 
in. Half Power. | ft. in, 
3} Model of a ship with the screw at the stern ordinary 

wa ee 08 ce «8 ee os co ov ce es cel O83 [59 O 
Do, Do. do. with bow screw in open water... .. 0... 8 145 6 
Do. Do. do, with the bow screw in bottom discharge) 
WONG «oe we coe, DeeRae! Gacwe tan ae Te ee 
Do. Do, do. with 50 per cent. extra supply of water to) 
POU us. 4c 8s. ens on ae re oe ee OR OO 
Do. Do, do. with screw at the stern in bottom discharge 
WOE 4. cs 4s, 0s 80 we te pe se os 00 OM MR © 
Do. Do. do. with 50 per cent. extra supply of water to 
tho screw se 00 oe os ec co ce eco cof C86 [71 Th 
Do. Do, do, with screw outside the bow in a casing 658/58 7h 
Do, Do. do, with screw at the stern in acasing.. .. ..| 612 [48 0 
Do. Do, do, with scrow at the steru Iu open water with 
half casing below it three times the length of the! 
@BOTOW .. wc ce ce ee co cs of cv cso cof SB 96 0 
Do. Do. do. with the half casing above the scrow 630 [58 2 
| 
Full Power.—(Half Power on each Screw.) | 
Do. Model of an ordinary ship with twin screws... | 614 sl 9 
Do. Model of a ship with screw at bow and stern in open 
WE sc: oa the oe Ge ot ae ie Ae ee eS 
Do. Do. do, with the bow screw and side discharge! 
tunnel (as fitted to the Alpha at Lynn) and the 
stern screw inopen water... .. .. +. «+ «| G80 [84 0 
Do. Do, do, with screw in the bow bottom discharge 
tunnel and the stern screw in open water ordinary! 
way o 68 60 te on ce oe 60 oe oe sch Ge BB © 
Do, Do. do, with screws in bow and stern bottom dis-) 
charge tunnels .. © 08 ee ce ce ce ce oof OFO [101 6 
| 
Full Power.—(With Single Screw.) | 
5 Model of a ship with the screw at the stern in the) 
ordinary Manner .. oc 22 02 os » oo oof C4 WB EC 
1k Do, do, with the serew in bottom discharge bow 
GUNNS .. os ce cs ce oe ce 0 oe ns of OOS OO @ 
Do. Do. do. with the screw in bottom discha stern 
tunnel oe ee) ee ee eo of O77 [82 4 
Experiments made to ascertain the most effective! 
position for the screw both at bow and stern of the} 
ship :— | 
3h Model of a ship with screw at bow in open water 
close up to the stem post w. ewe ee we ee OAL AT 
Do. Same with the scrow moved jin, forward of stem post) 642 47) 9 
Do, Do. do, \ do, do. 1/643 7 9 
Do, Do, do, 2) clo, do. | O43 \a7 0 
Do, Do. do, 3 do. do. |} 645 7 0 
3h Serew at stern in the open water close to the stern 
post in the ordinary manner... ..0 .. 6. +e ++) OSS 5d OO} 
Do, Same jin. from stern post ° 502 i6l 8 
Do, Do. hin. do, ‘i 06. Se wo 60 ope. Be oF 
Do, 2hin, do, oS 63 6 
Do, 3m. do, oO ot 5 
Do. Sjin. do. 61s i64 5 
——- } 
Experiments made to ascertain the effect of the 
screw with various supplies of water. 
Pitch of the screw Sin, in all the following expert- | 
nts :— | 
Model of a ship with screw at stern in the ordinary| 
way a ee oe ee + «+ «+1 636 [58 0 
Same with a disc placed before the screw 1] diameter,| 
area l'Gequaroinch.. .. .. +. os «os o» «| 58% [48 0 
Same with a disc placed before the screw 119 diameter, 
aroa Sequare inchos.. .. .. os os «os +» «| 565 (28 0 
Same with a disc placed before the screw 2} diameter, 
area 4°5 square inches ss. se os.en vo of OOO 16 © 
Same with a disc placed before the screw 2] diameter, 
area Gequaroinches.. .. .. .. oe «se «+ of 485 | 0 0 
Screw in the stern tunnel with dise before the screw) 
The first disc 2jin. diameter, same size as tunnel,| 
| See EOO . se se. 4p. Sd. 06. ov set 00 
The second disc 2}in. diameter, allowing lin. area) | 
for tho water .. +s oe se oe oe ee oe oe] M12 1 6 0 
The third disc 2}in, diameter, allowing 2in. area for} 
RS ct ie re a 5, ee Te 
The fourth dise 2in, diameter, allowing Sin. area for} | 
CY - 60) 00 ine te se oe ce cs oe eee 16 © 
The fifth dise 1}in. diameter, allowing 4in, area for} | 
COE, Sin) 0s ks ae 0 Ss: 0 50 ee Re BS. SO 
The sixth disc i}in, diameter, allowing 5in. area for! | 
WO WEREE 2 oc os oe we oe ce ce ce nf SOB (58 0 
The seventh cise Oin. diameter, allowing ¢in. area 
for the water  .. «+ se so os oe co os oof COO (62 0 
The eighth with tunnel mouth enlarged, giving 7jin. 
Water ATOR 1. «+ ce oe oe oe os os ov oof G18 [60 0 
The ninth with tunnel mouth enlarged, giving 8}in.) } 
Wator ATOR .. os os +s oe oe oe os oo vo OF 71 «0 
The tenth with tunnel mouth enlarged, giving 9}in. 
Water ATOR .. 2s +s 6s ce oe ce oe oe ++} 618 69 0 
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which can be 


P.S.—The models are propelled by two soparate 
© power being 


used on each separate screw, or together on one screw, 

ual on each spring, and they will propel the screw 2000 revolutions 
when it is wound up, the pitch of the screw being fixed so as to make 
about 600 revolutions in sixty sec nds ; so that the power exerted by the 
springs beyond 600 revolutions will only . , say, two-thirds the power 
at each revolution of what it ~4s when the sp commences to give 


out its power.—R, 








diameter screws and engines are required ; (4) no vibration is 
produced by the screw propellers ; (5) a ship can be stopped in 
case of danger in less than half the time and distance oF a ship 
with a single screw propeller; (6) it will do away with the loss 
of speed and risk of damage to the machinery through racing of 
the engines ; (7) greater facility in steering and turning the ship ; 
(8) greater safety through dividing the propelling power; should 
either engines or screws get disabled, the other will propel the 
ship at about, say, two-thirds her full speed ; (9) the ship will be 
able to carry fore and aft sails and make better use of her canvas, 





INSTITUTION OF CIVIL ENGINEERS. 
Tuesday, January 20th, 1874, 
Mr. T. E. Harrison, President, in the Chair, 
| THE ae read was ‘‘ On the Mechanical Production of Cold,” 
| by Mr, Alexander Carnegie Kirk, Assoo. Inst. C.E. 
The author defined the mechanical production of cold to be the 





~ | removal of heat from a body without the intervention of a colder 


| body, by a continuous circle of operations, Any arrangement for 
effecting this was merely a heat engine, whose temperature of 
absorbing heat was lower than its temperature of rejecting heat, 
| the motive power in this state of things being negative. An air 
engine was the type of all refrigerating machines in which the 
medium used was incondensable gas, A steam engine with a sur 
face condenser might be taken as a type of those in which this 
medium was a vapour or condensable gas, Harrison’s cther 
machine was the best known of this type. 
The author's attention was first directed to this subject when 
manager of the paraffin oil works of Messrs. Young, Meldrum and 
Binney, where a large quantity of paraffin had to be extracted 
from the oil. To effect this it was necessary to cool the oil, in 
| which the paraflin was contained in solution, to a temperature of 
| from 35 deg. to 40 deg., in order that the paraflin might crystallise 
| and be separated. When, from the constantly increasing size of 
the works, it became impracticable to cool this oil by exposure in 
cold weather, an ether machine was procured, which did good ser- 
vice and overcame the difficulties for a year. As at the end of 
that time the machine was found to be too small, and as in use it 
not only required a great deal of care, but had been attended with 
| several narrow escapes from fire, it was considered desirable to 

attain the same end without the employment of a volatile and 

inflammable fluid, Air was selected as the medium, and the 

author was requested to devise the means for making it available. 

The experiments were commenced on asmall scale, At first air 
was compressed into a receiver, and allowed to expand by driving 
a small engine—a plan which had been before proposed and tried, 
| but offered little encouragement. The next trial was with an ap- 
paratus similar to Stirling’s air engine, with which, after many 
modifications, mercury was frozen, This apparatus consisted of a 
| cylinder of thin tin plate, and a piston of the same material 
soldered air-tight. The ends of the cylinder were cones, with 
their apices looking inwards, The lower cone was kept full of 
| water to carry off any heat that might be formed, and into the 
upper one was placed the substance to be cooled. The piston was 
hollow, sliding nearly air-tight in the cylinder, the ends being 
| conical, to fit the ends of the cylinder, and connected at their 

| apices by a cylindrical opening filled with layers of wire gauze. 

Through this opening, when the piston was moved up or down, 

air passed freely from the space above the piston into the space 

below, and vice versd@, traversing on its way the layers of gauze of 
| which the regenerator was composed, The lower end of this 
| cylinder was connected by a pipe to a cylinder and piston, so that, 
| by moving the latter up and down, the whole of the contained air 
| was alternately compressed and expanded. The piston was 
| moved by a crank, and on the same shaft there was an eccentric 
at right angles to the crank, by which the piston containing the 


regenerator was moved up and down, The crank and eccentric 
were so placed that while the piston was compressing the air in 
| the cylinder, the piston containing the regenerator was at the top 
| of its stroke, and the air in this cylinder was compressed in the 
space between the piston and the conical bottom containing cold 
water, by which the heat of compression was removed from this 
portion of the air. When the piston by which the air had been 
compressed was at the bottom of its stroke, the piston containing 
the regenerator was moving reog | downwards, and the com- 
pressed and cooled air was passing through the regenerator, from 
| the lower space into the space between the piston and the upper 
conical end of the cylinder, While the piston containing the re- 
enerator was in this position the — by, which the air had 
on compressed moved upwards, and the air in contact with the 
| upper cone expanded, abstracting heat from the contents of the 
cone whatever they might be. The regenerator prevented heat 
passing with the air from the hot chamber to the cold. 

As the regenerator formed an essential part of the apparatus, 
and much of the efficiency of the machine depended on its work 
| ing properly, the author made a series of experiments to ascertain 
what quantity of heat would be conveyed by air through re- 
generators of various constructions and proportions. ‘Two kinds 
were tried : one of wire gauze in layers, the air entering at right 
angles to the sheets, and another of sheets of metal divided into 
pre a and placed edge-ways to the current of air, which thus 
passed along the surface of the plates. The apparatus consisted 
of a cylinder, in which a piston was moved bac s and for- 
wards, ca the contained air to pass at each motion of the 
piston through a hole in the cylinder containing the regenerator 
to be tried. One end was kept at a temperature of 212 deg., and 
in contact with the other there was a measured quantity of water, 
of which the rise in pe i esis showed the amount of heat that 
had passed with the air through the gauze, In the best resulte, 
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the air, when of atmospheric density, in travelling from the cold 
end to the hot end and back to the cold end, was found to 
have become warmed 0°0162 deg. for each degree of difference of 
temperature between the hot and cold sides of the regenerator ; 
and with air of 100 1b, pressure per square inch above the atmo- 
sphere the rise of temperature was only 0°00421 deg. for each de- 

of difference. From these experiments the author drew the 
ollowing conclusions :— 

(1) That the efficiency of the anges increased nearly in 
proportion to the density of the air, but in a somewhat slower 
ratio ; and that the efficiency of all surfaces for heating and cool- 
ing the air would increase nearly as the density of the air passed 
over them, 

(2) That it was sufficient to use one layer of gauze for each 
3 deg. difference of temperature between the two sides of a re- 
generator. 

(3) That in a regenerator the surface expored to the action of 
the air only was of value, the oon of weight of regenerator 
to weight of air passed through it being of no value. 

In the large machine as actually made the principle of action 
was precisely the same as in the model. The compressing and 
expanding cylinder was double-acting, each end being connected 
with & cooling cylinder, The piston of the compressing cylinder 
was worked direct from the piston of a steam engine, and the 
»istons of the cooling cylinders were connected to each end of a 
oq and were worked by an eccentric at right angles to the 
crank, Theaction of this machine was illustrated by a diagram ; 
the motion of the pistons being represented by curves, the ordi- 
nates of which showed the volume of air in the several compart- 
ments of the machine at each part of a revolution. In these 
machines the air contained might be atany pressure, the efficiency 
of the machine and its capacity for work increasing with the pres- 
sure. The ordinary working pressure was from 100 Ib, to 120 Ib, 
(maximum) per square inch, To maintain this pressure and to 
make up loss by | 
drawing its supply of air through two boxes in succession, exc 


1 
filled with chloride of calcium. 


and to be deposited as snow, chietly in the upper layers of the re- 
generator. Desides enabling the use of all volatile and dangerous 
tluids to be dispensed with, which was the object aimed at in 
adopting this machine at Bathgate, experience showed that but 


few repairs were required, owing — to the absence of valves, | 
e 


and to the possibility of using cupped leather packings. The re- 

pairs were in amount and kind such as were required in a steam 

engine, and were equally within the skill of an engine-fitter. 

om machine at Bathgate had worked night and day since the year 
SO4, 


The author next described a modification of this machine, 


adapted to work with moist air, and capable of being constructed | 


on a large scale, without the difficulties which attended the manu- 
facture of extensive cooling surfaces in the former machine. It 
differed from the one just ae 

dispensed with, and the water or brine to be cooled, and the water 
to remove the heat of compression, being injected amongst the 
working air. Consequently the interior of the machine required 
no lubrication by oil, and there was no need to keep the air dry. 
This machine consisted essentially of two cylinders placed side b 
side, each containing a double-acting plunger, connected toa coal 
fixed on a revolving shaft, at any angle between 180 deg. and a 
right angle, but the author preferred them to be from 135 deg. to 
120 deg. apart. These cylinders were connected at each end by a 
large open passage, containing a regenerator, through which, on 
the plungers being moved, the air coulil pass freely from one 
cylinder to the other. The water to be cooled was forced in by a 
pump, and allowed to flow down one end of the regenerators, 
while the water used to remove the heat of compression was 
forced in and allowed to flow down the other end. The water thus 
flowing constantly into the machine escaped through valves whose 
opening was regulated by a float. It was then explained by a dia- 
gram, whose ordinates showed the volume of air in each compart- 


ment of the machine at every point in a revolution, how two | 


plungers, arranged as above, performed the function of the three 
pistons employed in the dry air machine, one piston moving up 
and compressing while the other was nearly stationary at the end 
of its stroke, both pistons moving opposite ways and shifting the 
compressed air into the other po Me er, that piston receding and 
expanding the air while the first piston was nearly stationary at 
the end of its stroke, and then both moving opposite ways and 
shifting the expanded air back into the first cylinder. The first 
cylinder was hot and the second cold, and being double-acting the 
same operations were performed at each end of the same cylinder. 
This machine was the first constructed, and might be improved ; 
the mechanical friction was too great, and the construction of the 
regenerator was not what could be wished. By a rearrangement 
of the machine the friction had been much reduced. The re- 
generators now procured could not at first be obtained, and 
reliance had to be placed on a somewhat imperfect one of sheet 
brass, In the works where this machine was used these imper- 
fections were of incomparably less importance than the power of 
its doing work regularly, with little trouble to anyone, and with 
perfect safety even in careless hands. 

The two machines described—the wet and the dry air machines 
~—had each a value of their own, The dry air machine was 
capable theoretically of producing any degree of cold, while in 
the wet air machine the range was limited to about 22 deg. when 
using brine, but within that range was to be preferred. With 
one dry air cooling machine to abstract at a very low temperature 
the heat rejected in a second machine, temperatures might be 
maintained lower than any yet reached, and thus an important 
instrument in physical research would be put in the hands of the 
investigator. The great advantages of the wet air machine, which 
must secure its adoption in all cases where the range of tempera- 
ture was limited, were that the temperatures of the air and of 
the water were nearly equalised; no oil was required in the 
cylinders, and it was not necessary to dry the air previous to its 
admission into the cooling cylinder. The importance of this was 
well illustrated by the trouble in gettin, cnieony enginemen to 
attend to so simple a matter as fuzing chloride of calcium, This 
elementary step from the domain of ordinary mechanics to the 
domain of chemistry had, particularly abroad, given more trouble 
than all the rest of the hine put together. After suggesting 
that cooling by expansion would srobably be found a more effec 
tual means of drying air than aT ae chloride of calcium or sul- 
phuric acid, the author in conclusion gave the results of three 
trials of these machines : 

(1) Of the dry air machine, made at Bathgate in 1864 :—Dia- 
meter of cooling cylinders, 3éin.; stroke, 2fin.; diameter of com- 
pressing cylinder, I5in.; stroke, 30in.; pressure of air in one 
cylinder by gauge, 100 1b, maximum, 46 1b. minimum ; pressure of 
air in other cylinder by gauge, 110 1b. maximum, 52 1b. minimum; 
revolutions, 66 per minute; power spent in driving, including frio- 
tion, 23-horse power ; quantity of cooling water per minute, 4°3 
gallons ; temperature of inflow, 62 deg.; temperature of outflow, 
‘M deg.; quantity of brine cooled, 67 gallons per minute ; tem- 
perature of inflow, 32 deg.; temperature of outflow, 23°5 deg. 

(2) Trial of the wet air machine, June 24th, 1871 :—Diameter 
of hot and cold cylinders, 36in,; stroke, 36in.; diameter of barrel 
of hot and cold water pumps, plunger and bucket, 6in.; stroke, 
Gin, ; revolutions per minute, 35; power by diagrams from steam 
engine, 37-horse power ; power b diagrams from air cylinders, 
26°3-horse power ; quantity of water per minute, 203 gal- 
lons ; temperature of inflow, 63°25 ; temperature of outtlow, 
81 deg.; quantity of fresh water per minute, 20°6 gallons ; 
temperature of inflow, 61°25 deg.; temperature of outflow, 47°25 


deg. 
“fy Trial of the same machine in the ordinary course of its 
work, cooling paraflin oil at the Oakbank Works, Midcalder, 





eakage, there was a small compressing — 
It was necessary to keep all | 


moisture out of the machine, as if the air pumped in were damp, | 
the extreme cold of the expanding air caused it to be condensed | 


scribed in the corrugated plates being | 


December 14th, 1872 :—Revolutions per minute, 34; power from 
di ns of steam cylinders; spent in driving, including friction, 
25-horse power ; quantity of cooling water per minute, 18°55 gal- 
lons ; temperature of inflow, 67 deg.; temperature of outflow, 73 
deg.; quantity of brine per minute, 15°05 gallons ; temperature 
of fuftow, 37 deg.; temperature of outflow, 28°25 deg. 

Unfortunately the exigencies of the work required the quan- 
tity of brine to be reduced to nearly one-half of what it ought 
to have been. Thus, the screens were imperfectly washed, the 
air imperfectly warmed, and the general efficiency of the machine 
was somewhat reduced. In the above experiments the water was 
measured in tanks erected for the occasion. 


results for 1 lb. of air would have been for one revolution :— 

In the dry air machine : ee ere Ey drive machine, 1179°993 ; 
rejected heat, 7°12lb. of water heated 1 deg. Fah.; absorbed heat, 
5°59 Ib. of water cooled 1 deg. Fah.; temperature of rejected heat, 
587 deg. absolute ; temperature of absorbed heat, 461 deg. absolute. 

In the wet air machine : foot-pounds to drive machine, 756'359 ; 
rejected heat, 6°68 lb. of water heated 1 deg, Fah.; absorbed heat, 
5°28 Ib. of water cooled 1 deg. Fah.; temperature of rejected heat, 
561 deg. absolute; temperature of absor heat, 476 deg. abso- 
lute, 

Applying these results to the trial of the dry air machine, and 
the second trial of the wet air machine, as the temperatures 
assumed above agreed with what probably was the temperature of 
the air in these trials, the perfect results, without friction, Xc., 
ought to have been : 

n dry air machine : Indicated horse power, 7°08 ; rejected heat, 
1409 Ib, of water heated 1 deg. Fah. per minute ; absorbed heat, 
1106 lb, of water cooled 1 deg. Fah, per minute. 

In the wet air machine : Indicated horse power, 7°S ; rejected 
heat, 2271°2 Ib. of water heated 1 deg. Fah. per minute ; absorbed 
heat, 1705°2 Ib. of water cooled 1 deg. Fah. per minute. 





LEGAL INTELLIGENCE, 


Before the Souiciton-GENERAL. 
RE FORWARD'S APPLICATION FOR PATENT. 

TuHis was a case of objection by Arthur Granville and Edward E. 
| Johnson, of Manchester, to the grant of letters patent to Daniel 
Forward, of Montreal, for ‘‘ an improved process of tanning hides, 
skins, or pelts, and cleaning wool and fur.” Application was made 
on the 18th Sept. last (No, 3060), with the deposit of a complete 
specification. Notice to proceed was given on the 24th Sept., 
| which was advertised on the 30th, The notice of objection was 
entered by Messrs. Granville and Johnson on the 21st Oct,, on the 
| ground that Forward’s invention was believed to be identical with 
an invention for ‘* treating cotton waste, hair, and wool, and an 
apparatus for such purposes,” for which letters patent had been 
| granted to the opposers (No, 2540) in 1873, The application for this 
latter patent was dated 25th July last, and the petition wasaccompa- 
nied by a provisional protection, The letters patent were sealed on 
the 20th October, or more than four weeks after Forward’s applica 
tion. The aftidavit put in support of the objection stated that the 
opposers intended to claim in their final specification, not then 
completed, *“‘the use of petroleum spirit, benzoline, shale oil or 
spirit, or any other hydro-carbon for the purpose of treating cotton 
waste, hair, wool, and oleaginous seed for the removal of grease, 
for preparing hides and skins for tanning, and preventing mildew 
in cotton and other fabrics,” The affidavit further set out a por- 
| tion of Forward’s complete specification, which states that his 
invention consists ‘‘in the tanning of hides, skins, or pelts, and 
the cleaning of wool and fur from animal oil and grease by the ap- 
plication of hydro-carbon such as petroleum or the product of the 
same.” This it was stated gave only part of Forward’s process, 
which consists, according to the! specification, of the above treat- 
ment in connection with a prior treatment, which was claimed in 
another part of the affidavit to be common and well known in the 
| manufacture of white leather or glove leather. 

Mr, Aston, Q.C., appeared in support of the objection ; Mr. 
Haseltine, of the firm of Haseltine, Lake, and Co,, defended, 

It was argued in behalf of the opposers that a second patent could 
not be sealed for the same subject matter ; and that Granville and 
Johnson having anticipated Forward, the latter was precluded. The 
case of ex parte Bates and Redgate* was cited in support of their con 
tention. Moreover, the deposit of a complete specitication did not 
give the applicant the rights of a patentee. It is true Tanner and 
Way's case, + decided by the then Attorney-General under the direc- 
tion of Lord Hatherly, is a decision to the contrary, but this case 
was overruled in Henry and Farquharson’s cases, } by Lord Selborne. 
Further, if the Solicitor-General should be of opinion that Por- 
ward's specification interfered with the opposers’ patent, only in 
a part, it must be contended that the law did not authorise the 
Solicitor-General to alter the specification ; the application must 
either be rejected or Forward must file a disclaimer ; and whatever 
course was adopted, he, Mr. Aston, must protest against any ap 
parent sanction being given by the Solicitor-General to the validity 
of Forward’s led specification 

On the other side, Mr, Haseltine objected to the manner in 
which counsel for the opposition had asserted the identity of the 
invention without adducing proof. He contended that the obser 
vation of Lord Selborne, to the effect that there must be a strong 
case of fraud to induce him to seal a second patent for the same 
subject matter, was an admission that there was the power of doing 
so in the interests of justice. He further contended that the 
Solicitor-General had full power to alter the specification, and that 
such power was constantly exercised. But if there could be no 
alteration, then the patent must be allowed without amendment 
if any part of the invention were new. A remedy by disclaimer, 
if any alterations were needed, was sufficient for the purpose, but 
that remedy could not be used until the patent was issued, The 
specification was under the control of the Solicitor-General, and if 
altered must be altered under his responsibility, The Solicitor 
General suggested that a new specification should be filed, but 
Mr. Haseltine submitted that this could not be done as the speci 
fication already filed was made public. Even if one part of the 
invention were anticipated and the other part were common, still, 
he contended, he would be entitled to a patent for a novel com- 
bination. He should go further and submit that his client would 
be entitled to a patent in accordance with the practice of the law 
officers, who usually granted a warrant in case of doubt, as the 
applicant had no remedy in case of adverse decision, while the 
opposing party had a legal remedy for infringement, and there 
was no appeal from the law officers on this point. He was aware 
that there might be an opposition entered at another stage before 
the Lord Chancellor, but that was for the advantage only of the 
parties opposing, and they all knew that the Lord Chancellor de- 
clined to interfere with the decision of the law officers as to the 
subject matter of the patent. 

The Solicitor-General stated that he was of opinion that the parts 
of Forward’s complete specification relating to cleaning wool and 
fur were anticipated by the invention of Granville and Johnson, 
and whether a process consisting of two parts, each of which 
taken separately, was old or well known, was a patentable invention 
might be a debatable question, After consultation with the Lord 
Chancellor he stated that his authority to amend the fication 
was not freefrom doubt. The Lord Chancellor had stated that when 
he was law officer, a complete — was not subject to 
supervision, but since that date the practice had been, he under- 

for the law officers to order such amendment of complete 
specifications as were deemed necessary, even when there was no 











If these machines were perfect and worked without friction the | 


opposition, The Solicitor-General should therefore amend For- 
ward's specification, by causing the portion relating to cleaning 
to be eliminated, but he should like to have the question fully 
argued before the Lord Chancellor, There would be no order as 


costs. 

The rule the law officers have adopted in regard to costs is, that 
parties entering oppositions which prove unsuccessful, must pay 
them ; and it is understood that the Solicitor-General stated in 
another case, that whatever may have been the practice, the rule 
as to costs must be assimilated with the practice in Courts of Law 
and Equity. 


THE EXHIBITION OF FUEL ECONOMISERS AT 
MANCHESTER, 

Tuts Exhibition, to which we have already referred, is to be 
opened to the public to day (January 30th), and we intend to give 
a full description of the principal articles exhibited, in our future 
numbers. 

The following account of the object of the Exhibition, together with 
the classification of the appliances exhibited and a description of 
the building erected for the undertaking, has been issued by the 
Council of the Society for the Promotion of Scientific Industry, by 
whom the Exhibition has been promoted, the Earl of Derby being 
the president of the Society and Mr, Hugh Mason the chairman o 
the Council. 

The Council of the Society for the Promotion of Scientitic 
Industry, in opening to the public their first Exhibition, desire it 
to be understood that they have neither had the time or funds 
suflicient at their disposal to get together all the best and most 
recent discoveries in connection with the production and economical 
use of fuel. 

The chief object has been to concentrate the attention both of 
producers and consumers of fuel upon the great question of 
economy, and through the medium of the Society to bring together 
those who are concerned in the speedy solution of the problem. 
Some of the most important and practical appliances known to 
many who may visit the Exhibition will not be seen there, owing 
to the difficulties and disadvantages attendant upen the first efforts 
of a young society scarcely known to the public. 

The Council, however, trust what they have been able to do, 
may be suggestive of what their society might accomplish in the 
future, when its objects are more widely known, and its supporters 
more numerous, 

The following was the original classification to which the Council 
asked the attention of exhibitors. No exhibitors have been named 
in classes 6 and 7; and 3 and 4 it has been found convenient to 
amalgamate, 

(1) Appliances which may be adapted to existing furnaces, Ac., 
whereby an improved combustion of the fuel is secured, and a 
direct diminution in the quantity required is effected. 

(2) Appliances which may be adapted to existing steam boilers, 
&e., whereby the waste heat of the flue gases or exhaust steam 
is utilised. 

(3) Appliances which may be adapted to existing steam boilers, 
pipes, and engines, whereby loss of heat from radiation and con- 
duction is prevented. 

(4) Appliances which may be adapted to existing steam boilers 
and engines, enabling them with safety to realise the great economy 
resulting from the use of high-pressure steam or superheated 
steam. 

(5) New or improved furnaces (using solid, liguid, or gaseous 
fuel), boilers, and engines of all descriptions, specially adapted for 
the saving of fuel. 

(6) Apparatus which, by producing a cheap and abundant 
gascous fuel, will supersede the costly carriage of coal, obviate the 
present enormous waste attending its use in the solid form, and 
condense and save the valuable sulphur, ammonia, and other bye 
products of the distillation now injuriously affecting iron and 
other smelting processes, and in a vast number of operations dis 
charged as poisons into the air, 

(7) Apparatus or engines for obtaining power advantageously 
from heat through any other medium than steam, 

(8) Natural and artifical fuels of all kinds, 

(!) Coal-cutting machines, leat manufacturing machines. 

(10) Domestic and other fires, stoves, ranges, and apparatus of 
all kinds (using coal, gas, or other fuel) for cooking, and for 
warming rooms and buildings. 

(11) Mechanical or other arrangements for securing the delivery 
of proved weights of fuel to the domestic consumer, 

The building is of wood and glass, the main portion is of rect 
angular form, 50ft, wide and 200ft, long, with wooden walls 20ft, 
high, and covered by an arched roof. At the extreme end isa 
smaller building, 20ft. wide and 60ft, long, of similar construction, 
thouch of less height, and this is flanked on either side by other 
extensions of like character, but of less length. On the right 
hand there are three annexes, each 25ft. wide and S0ft. long. 
Immediately below the wall-plate on which the roof rests there 
is a continuous ‘string light” extending entirely round the 
building, and having a depth of 4ft. Thus though there are no 
skylights, a most ample and effective amount of window is pro- 
vided. All the timber used forthe main strength of the structure 
is of ordinary merchant sizes, The roof demands a short descrip- 
tion. ach principal is formed of an upper and a lower member. 
The upper, an arched piece, is of three thicknesses of wood, ‘tin. 
by 2in., sawn off in suitable lengths, scarf-jointed, and bent to 
the reyuired curve. The lower member, or tic, is straight and 
similarly formed, The two are united by lattice-boards gin. thick 
and Gin. wide nailed upon them in form of a continuous W. 
These principals are placed at intervals of 5ft. apart. Beyond the 
building itself there is an enclosure in the open ground for the re 
ception and exhibition of some articles which could not be got into 
the main building. At the end of the building fronting the museum 
are the offices, which include a waiting room for ladies, a room for 
the use of exhibitors, and a large room for the use of the officers 
and council of the Society. The decoration of these rooms has 
been done by Messrs. Pavy Pretto and Co,, of Hamsel-street, Fal- 
con-square, London, the material used being their patent felted 
fabric, the ladies’ room is in light blue, the exhibitors’ room in 
red, and the large office in the French style. The decoration of 
the interior of the building is of the simplest construction. The 
lattice boards of the roof are coloured a very light blue, so light as 
to be almost white. The lower member of each principal is chooo- 
late. Around the building about 7ft. from the floor is a chocolate 
band 1Llin, wide, below which grey cloth is stretched to the ground, 
the whole forming a sort of “‘daido,” and a neutral background for 
the numerous drawings, From the roof at intervals depend pillars 
of the same cloth, 





When we visited the building on Wednesday last very few of 
the articles were in a complete state, and those that were finished 
cannot properly be described until the catalogue is ready and the 
articles classed. 

There does not appear to be the slightest attempt to group the 
exhibits, which, as may be supposed, are of the most miscellaneous 

i t I hire boilers, water-tube boilers, patent grates 
hanical stokers, cupolas for foundries, expansion 





and furnaces, 





ears, governors, hot water apparatus, dampers for lating the 
draught in furnaces, feed-water heaters, tes and stoves for 
domestic purposes, and even filters for purifying the feed water ; 


are all mixed up together without arrangement, and the back- 
ward condition of most of the articles will require an enormous 





* L. R.4Ch. 577. Tue Excuverr, 28th May and 4th June, 1869, 
+ Cited in Henry's case L. R. 8 Ch. 


1 L. R. 8 Ch. and Tue Evornesrr, 27th December, 1872. See also “ Pre- 
Patent Protection” in Tux Enorverr of 17th January, 1873. 





t of work to enable the Exhibition to be opened to-day in 


—s ap a complete state, 
e same remark applies to the building itself, in which very 
few traces can be discerned of the somewhat elaborate decorations 





alluded to by the council. 
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HILL'S PATENT VERTICAL BOILER-EXHIBITED AT 











FIG2 


THE boiler which we illustrate above possesses several novel 
and useful features, which deserve the attention of those who may 
examine it at Manchester. The details of construction will be 
obvious at a glance. Fig. 1 and plan show an ordinary boiler, Fig. 
3 and plan show a boiler in which the whole outer shell is enveloped 
in a smoke box which can be lifted off ina moment. Internally the 
boilers are nearly alike. Vertical water tubes are fixed in the 
fire-box. This has has been done before repeatedly, but not as in 
this case, The tubes instead of being bent and fitted directly into 
thetube plate, are fitted into malleable castings, asshown, in groups. 
These castings are tapered and ground at the outer ends or legs, 
and these tapered ends are drawn into slightly conical holes in 
the fire-box, by the bolts and nuts passing through the outer shell 
as shown. Any tube, or rather any group of tubes, can be taken 
out by removing the nuts on the outside of the boiler, and on with- 
drawing the bolts allowing the group of tubes to descend into the 
fire-box, whence it can be taken for repairs or renewal of tubes. 

It will be seen that the arrangement is cheap and simple, and 
we understand that several of these boilers which are at work 
have given very satisfactory results. The malleable castings appear 
to stand very well, and give no trouble of any kind. The facili- 
ties for manufacture are obviously great, and the boiler deserves 
extended adoption. 


PROTECTION OF IRON COLUMNS FROM FIRF. 


A WALK through any street in the metropolis in which any new 
building, having pretensions to size and importance and of a com- 
mercial character, is in course of erection, is sufficient to point out 
the prevailing style of its construction, As an example, take the 
extensive building in course of erection intended for De Keyser’s 
new hotel, opposite the junction of Blackfriar’s Bridge and the 
Embankment. It is being constructed altogether in accordance 
with the modern pattern, which consists in carrying up the super- 
structure of brick or stone upon wrought iron girders and cast iron 
columns, It is obvious to any who regards the present incomplete 
facade of the building in question that were one of the cast iron 
oan forming the entire row to b: or give way, nearly the 
whole front would collapse like a house of cards. On the other 
hand, it will be argued, that the columns are designed of the 
proper strength, and will therefore not give way. No doubt such 
is the case, but there is a source of danger and of ultimate destruc- 
tion to all cast iron in buildings, in the position of either columns 
or girders, which mere strength and few gd proportions are no safe- 
guard against. We allude to fire. Cast iron, heated to a very high 
temperature, when supporting a load, may not suffer the ge 
of condition altogether with impunity; but when, in addition, 
sudden jets of cold water are thrown upon it in its heated state, 
its situation becomes perilous. One of the best authorities on 

uestions of fire and its effects upon constructive materials of dif- 





erent descriptions states that an oak post, well plastered over, is | 


well-nigh uninflammable. Unfortunately oak posts or oak columns 
or girders cannot be obtained of sufficient size combined with the 
required strength to do duty in the place of iron, Nevertheless, 
this statement is in accordance with the plan proposed for surround- 
ing columns of cast iron or other ma with a ing casing 
or covering of some sort, capable in the case of their being ex d 
to fire of preserving them intact, or at any rate comparatively so. 
A method by which this D - tagg may be insured is that of 
Messrs. Robert Dennett and Co, The a cuts will render 
the explanation clear. In Figs, 1 and 2 the column C is first pro- 
vided at intervals with vertical pieces of corrugated hoop iron F, 
which are retained in position while the concrete casing is in pro- 
by horizontal rows of wire binding them to the circumference 
of the column, The concrete casing is 3}in. in thickness, and the 
object of the corrugated hoop iron is evidently to cause it to bend 
and to avoid the possibility of a straight joint all around the cir- 
cumference of the column. In Figs. 3 and 4 the arrangement is 
somewhat different. In the place of the corrugated hoop iron, 
fillets of wood B, B, are y= and held in place by a wrapping 
of iron wire mesh. It will be observed that in this case the thick- 
ness of the concrete is reduced to ljin. If these fillets of wood be 
supposed to be plastered, they are very much in the position of the 
post already alluded to, 








SECTIONAL PLAN OF 
Fic.1 


The relative value of these two arrangements will Le perceived 
from the results of the following experiment, which was curried 
out at Nottingham. Three hollow cast iron columns were selected, 
which, for the sake of distinction, may be termed A, B, and C. 
The two former were similar in dimensions, being about 10ft. in 
length, and having an external diameter of 7jin. The column A 
was encased with a solid mass of concrete 3}in. in thickness, as 
shown in Figs. 1 and 2. The column B was encased, as shown 
in Figs. 3 and 4. In both instances the material was floated on 
and the face trowelled. 

The cciumns A and B were fixed erect on the ground aout 4ft. 
_ and their caps and bases were entirely inclosed by the con- 
crete. 


Flas. 


FLL; 








The column C was encased in a manner exactly similar to A, but 
the concrete was laid thereon only a week before the experiment, 
whereas A and B hsd been encased a month aye > 

Strips of lead were fixed vertically along the whole length of 
each column under the concrete and in contact with the iron ; it 
being fairly assumed that if the lead were prevented by the pro- 
tection of the encasement from melting, a tem would be 
preserved below that which could injuriously affect cast iron. 

A gauge-rod with a self-registering card and pencil were placed 
inside each of the columns A and B, for the purpose of testing the 
expansion of the iron lengthwise. 

All columns stood within a distance of a few feet from each 
other, and a fire of wood and shavings saturated with gas-tar was 
lighted around their bases and maintained at as fierce a degree of 
heat as possible for a space of four and a half hours. 

After the fire had been burning about an hour, the hollow en- 
casement of column B showed a crack about 3ft. in length. i 
was caused probably by the expansion of heated air or steam 
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within the hollow space, the experimenters having inadvertently 
omitted to form escape-holes in the concrete casing, as had been 
intended. No signs of injury to the encasement of columns A and 
C were visible, although the flames reached above the caps of the 
columns, 

After two hours had elapsed it was determined to have one of 
the columns laid horizontal in the middle of the fire, so as to insure 
an uniformly intense degree of heat along its whole length, as the 
other columns when in an upright position were obviously more 
severely affected for a few feet above their bases than near their 
caps. The column C was therefore pushed over so as to lie hori- 
zontally in the fire, and remained in that position until the close 
| of the experiment. 

The fire was eventually extinguished by a quantity of water 
thrown on suddenly, and a careful examination showed that no 
cracking, blowing, or disintegration of the concrete had resulted 
from this severe test. Portions of the concrete were then removed 
as speedily as possible from each column. In nocase had the — 

| of lead melted, nor did they show the least sign of injury. The 
hand could, immediately after the removal of the concrete, be 
borne on its inner surface or upon the iron columns without dis- 

| comfort; and the registering cards attached to the ends of the 

gauge-rods showed no indication whatever of expansion. 

The wood fillet immediately opposite the crack in the casing of 
column B was charred somewhat on its opter edge; the sides and 
the edge of this fillet next the iron, as well as the two adjacent 
fillets, were discoloured by smoke for 2ft. or 3ft. of their length, 
and the other fillets remained as white as when they came from 
the saw. A strip of lead near to the crack in the encasement of 
column B, and another strip in that side of column C which had 
been laid downwards to the fire, were considered to have suffered 
the most severe test, but neither of these strips showed indications 
of melting, and were removed by the hand without inconvenience. 





A coaL contractor offers to deliver a column of coal 90ft. high 
4ft. square for the Philadelphia Centennial Exhibition for 500 dols. 
It is to be in 15ft. sections, 

Our InoncLADS AND New York.—Mr. Cox, of New York, in 
the House of Representatives, was recently taken to task, for a 
statement he quoted from the American Army and Navy Journal 
to the effect the Thunderer and Devastation could enter the har- 
bour of New York in spite of existing defences. It was alleged by 
his opponent that vessels of the draught of those great ironclads 
could not get over the bar. Our American contemporary admits 
that the great draught of the foreign ironclads is certainly a strong 
point, but no one well-informed on the subject would venture for 
& moment to assume that they could not enter the harbour. “If 
we rest our hopes on such a foundation as this we may some day 
wake up to find that we have been living in a fool’s ise.” 

Nava EneIneers.—The amended wings which have just 
been received at Portsmouth a from the Admiralty for 
the interior fittings of the Prince of Wales’s paddle-yacht Osborne, 
give very satisfactory evidence that Lord Camperdown and Rear- 
Admiral Beauchamp Seymour, as representing Mr. Goschen’s ad- 
ministration, have resolved, notwithstanding old and absurd 
service prejudice, that an improvement in the social status of the 
naval engineers in her Majesty’s ships shall be inaugurated on 
board the Osborne on her commission. The three engineers 
appointed to the yacht will sail in her as wardroom officers, and 
on equal social terms with all the officers of the yacht, excepting, 
of course, the captain. Their old mess-room, as laid out in the 
previous drawings, would have been, as such mess places are now 
on board all her Majesty’s ships, simply a’ den in which the 
mechanical and scientific officers of the yacht would have been 
‘caged ” to prevent any communication with other officers, Of 
course the chief engineer of every ship has now for some time 
past been allowed to mess with the ward-room officers, but his 
position is a trying one at times. It is rumoured that the Prince 
of Wales has decisively supported Admiral Seymour and Lord 
Camperdown in their recommendation to Mr. Goschen to give this 


This | just and well-deserved social advancement to the naval engineers 





on board the Osborne,—7Zim:s 
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THE BOLTON BOILER EXPLOSION. 


On the 8th of January a disastrous boiler explosion occurred at 
Mr. Thomas Walmsley’s, Atlas Forge, Bolton. We have been 
favoured with the following copy of Mr. Lavington E. Fletcher’s 
report to the coroner of the explosion :— 


John Taylor, Esq, | The Manchester Steam Users’ Association, 
Coroner, 41, Corporation-street, Manchester, 
Bolton, January 26th, 1874, 

‘* Sir,—In accordance with the instructions I had the honour of 
receiving from you, I have examined the f ents of the boiler 
that exploded at Mr. Thomas Walmsley’s, Atlas Forge, Bolton, on 
Thursday, the 8th inst. Since then I have heard the evidence given 
at the inquest, on Wednesday last, the 21st inst. Having made 
that examination and heard the evidence, I now beg to report you 
on the cause of the catastrophe. I have accompanied my report 
with two drawings, one of which shows the boiler as it was before 
the explosion, and the other when in the act of bursting, so as to 
explain what appears to me to have been the course the rents 
assumed in their development. 

In making similar examinations I have always found that how- 
ever destructive and complicated the results of the explosions, 
that the causes have been simple. The explosion under considera- 
tion is no exception to this rule. I cannot but trust that the 
investigation you are conducting as to this catastrophe will, by 
throwing light upon its cause, tend to prevent the recurrence of 
similar disasters. This I take it to be at least one of the objects of 
these inquiries, and therefore that I shall be carrying out your 
wishes by entering fully into any points that may tend to promote 
this end, 

On visiting the works I was met by Mr. Walmsley, and his man- 
ager Mr. Thompson, and I would beg to state at the outset that 
they gave me every opportunity of making my examination, afford- 
ing me such information as I requested from them, and otherwise 
assisting me in my investigation. I have never been met with 
more candour and frankness under similar circumstances, and think 
it due to make this statement, as the contrary is too often the case. 

On examining the fragments I found that the boiler from which 

the explosion sprung was of the furnace or forge class, very com- 
monly adopted at iron works, The shell was cylindrical and set 
vertically, while across it and about midway in its height there 
ran a horizontal flue tube from side to side, out of which branched a 
descending tube extending to the bottom of the shell, so that this 
internal flue tube was of T shape. The boiler was heated by the 
flames passing off from two reverberatory furnaces, employed I 
believe for preparing large masses of iron for forging under the 
steam hammer which stood alongside, the flames playing in the 
first instance around the outer shell, and then, by means of the 
T shaped internal flue, omy from the two opposite sides into 
the heart of the boiler, then down to the bottom and away to the 
chimney. The boiler varied, however, from most other furnace 
boilers of this class, inasmuch as they are generally hemispherical 
both at the top and bottom, whereas this boiler was hemispherical 
at the top and fiat at the bottom, and it may be added that this 
was the only boiler of this construction at the works, the other 
forge or furnace boilers, of which there were seven, being hemi- 
spherical at both ends. The boiler measured as nearly as may be 
7ft. in diameter and 19ft. in height, while the internal T shaped 
flue was 3ft. in diameter in the horizontal portion, and 3ft. in the 
top of the vertical portion, the bottom enlarging to 3ft. 3in. The 
thickness of the plates was Zin. throughout the whole boiler, 
excepting only the flat plate at the bottom, which was }in., and 
the plates at the end of the T shaped internal flue which were 
flanged at their connection to the outer shell, and had a thickness 
of j;in. The boiler was fitted with a feed-back pressure valve, a 
blow-out tap, and two glass yh ap having glass tubes 18in. 
in length, and being set one a little above the other so that the 
water level was exposed to view throughout a range of 2ft. Also 
there was a steam stop valve, and a single open lever safety valve 
measuring 4in. in diameter, having a leverage of about twelve to 
one, and loaded with a weight, which, including the effect of the 
lever, amounted as nearly as may be to 55 lb., which, from the 
proportions given, afforded a pressure of about 501b, on the square 
inch, There was, however, no steam pressure gauge, while the 
steam pipe and the safety-valve branched from one and the same 
outlet in the boiler shell. 

The boiler on bursting was reduced entirely to fragments, as 
those who have visited the scene of the catastrophe will be aware, 
but the outer casing and the inner tube being ripped up. Not less 
than thirty fragments, curled and distorted into all sorts of 
shapes, have been collected. One of these fragments was thrown 
to a distance of about 200 yards, a second 130 yards, a third 120 
yards, and so on. 

The part of the boiler that appears to have given way first was 
not the outer shell but the inner tube. This inner tube, as shown 
by the form of the fragments, had evidently collapsed throughout, 
and in doing so had torn away from its attachments to the outer 
shell, and thus started rents therein which ended in its destruc- 
tion. Had the shell given way first it would have relieved the 
pressure, and, escaping from the internal tube, left it intact, or 
nearly so. Such has frequently been found to be the case in other 
explosions, I see, therefore, no reason to doubt in this instance 
that the internal tube gave way first, and the outer shell after- 
wards. The question therefore to be considered is, what caused 
the collapse of the internal flue tube? 

It is too frequently the custom to attribute every explosion 
to shortness of water, and therefore it is desirable briefly 
to revert to this view of the case. When boilers are injured 
through overheating of the plates consequent on shortness 
of water, the crown of the furnace tube always bulges down- 
wards away from the pressure of the steam, but in this case the 
internal tube did not collapse downwards but laterally, the sides 
going together. Added to this, it was stated in evidence at the 
inquest that an ample supply of water was seen in the gauge glass 
shortly before the explosion. The supposition, therefore, that this 
explosion was attributable to shortness of water may be dismissed, 

r was informed, while ing my investigation at the works, 
that an extra and irregular weight had been placed upon the safety 
valve lever of the boiler in question, and this statement has since 
been corroborated by evidence at the inquest, the night boiler 
attendant stating that as the safety valve on this boiler blew more 
violently than those on the others, he put on an extra weight 
to correct the irregularity, while, as the jury will be aware, 
the existence of this extra weight was testified to by another wit- 
ness. As this boiler was connected with the other seven boilers 
on the works, it would appear at first sight that it would share the 
use of the whole range ‘of safety valves, and thus that an extra 
weight on its own valve would not admit of an increase of pres- 
sure. This conclusion, however, is incorrect. Although the range 
of steam pipes from boiler to boiler was complete, yet, as stated 
in evidence, the communication had been cut off, so that the 
boiler at the time was = isolated, and had only its own safety 
valve to depend on. nder these circumstances an extra load 
upon the safety valve would certainly admit of an increase of pres- 
sure. What the precise amount of that extra load was I was not 
able to ascertain at the time of my examination, as the safety valve 
had been broken in pieces and the weights scattered by the 
explosion. It was stated in evidence, however, by the night 
boiler attendant that the extra load weighed 8lb., and by 
another, who gave it simply as an estimate, that it weighed 20 1b, 
but both these witnesses agreed that this extra weight was placed 
at about three-fourths of the length of the lever from the 
Assuming the higher estimate of 20 1b. to be correct, and that this 
extra weight ig od gue at the very end of the lever, it would 
increase the 1 on the safety valve per square inch . 
20 lb,, and thus raise it from 501b. to barely 701b. So slight an 
increase of pressure could not have been the sole cause of ex- 
plosion, must have been accessories, No boiler should be 


worked with so low a margin of safety as 20 1b. on the inch, and 
therefore it is important that we should pursue this investigation 
somewhat further, and see whether there was anything in the con- 
struction of the boiler that tended to promote its failure, and I 
am sure I only do Mr. Walmsley justice in saying that he would 
wish the cause of this explosion probed: to the bottom, so that if 
there were any weak points in the design of the boiler from which 
the explosion sprung he might be made aware of them, not only 
for the safety of hisown workmen, but for the assistance of other 
steam users employing similar boilers. 

On turning to a consideration of the general design of the 
boiler it will be found to possess grave defects, proving 
serious sources of weakness. The top of the shell was hemi- 
spherical and the bottom flat. These are not fit matches 
one for the other. The hemispherical end is strong and 
self-supporting; the flat end is weak and needs stays. The flat 
bottom ~ a diameter of 7ft. would, with steam at a pressure 
of 50 Ib. on the inch, have a strain upon it of about 125 tons, and 
there was nothing to support this but the attachment to the 
T shaped internal flue tube, which was not lashed up to the 
crown of the shell as it should have been. But further, there 
was another weak point in the design of the boiler, arising from 
the T shape of the internal flue tube. As the vertical member of 
this flue was 3ft. in diameter, an opening of that size had 
to be cut out of the horizontal one where the two joined 
together, and this large opening ate half-way through the tube, 
and thus seriously impaired its strength. When these tubes were 
riveted together this large opening was covered, but its weakening 
effect was not atoned for. The gash was hidden but not healed. 
It was just to this weak portion of the tube that the flat bottom 
with its load of, 125 tons already referred to was lashed, so that 
the tube was tried by loss of metal on the one hand, and by 
extra load on the other. 

In order to test the correctness of the view as to the weakness 
of this part of the structure, I thought it would be well to submit 
one of the other boilers on the works—which were also fitted with T 
shaped internal flue tubes—to hydraulic pressure. On communicat- 
ing my wishes to the manager he at once acceded to them, and se- 
lected a boiler having the same diameter in the shell and in the 
flues as the one that had given rise to the explosion, though he 
could not select one in ali respects similar, as it was the only one on 
the works with a flat hottom, the others, as already stated, bein 
hemispherical. He also kindly supplied an hydraulic pump, ha 
the connections made, the boiler filled with water, and the 
test applied. Unfortunately, however, owing to leakage at the 
blow out tap, and also at the junction valve, a higher pressure 
than 75 1b. could not be reached, whereas the test should have 
been carried to 100 1b. Important results, however, were attained. 
At a pressure of 75 lb., as already given in evidence by my assis- 
tant, who witnessed the test, the boiler showed unmistakeable 
signs of weakness, the T shaped tube uttering cries of distress and 
bulging inwards five-sixteenths of an inch, whereas the, internal 
flue tubes of well made ‘‘ Lancashire” boilers, though of 
equal diameter and made of plates ef no greater thickness, 
do not stir even under a pressure of 120 lb. on the square 
inch. The difference, therefore, betweeen a flue tube with- 
standing a pressure of 120]b. without any movement, and 
another bulging inwards five-sixteenths of an inch at a pressure of 
only 75 lb. on the inch will be manifest. Had the test pressure 
been extended to 100 1b., and the boiler had a flat bottom, as was 
the case in the one from which the explosion sprung, there is little 
doubt that the tube would have collapsed altogether. But 
whether that would have been so or not, the test was carried far 
enough to demonstrate that the mitre joint between tke vertical 
and the horizontal members of the internal flue tube was very 
weak consequent on the large gash cut in the tube, and it was 
from this point that I consider the collapse sprung which spread 
in the first instance over the whole of the T-shaped internal flue 
tube and then rent the outer shell, and thus caused the explosion. 

On a consideration of the foregoing, and all the facts of the case, 
I do not attribute this explosion to shortness of water, nor to ex- 
cessive pressure of steam consequent on the overloading of the 
safety valve. Any extra pressure of steam that existed consequent 
on the overloading of the safety valve no doubt contributed to the 
explosion, but I regard that extra pressure as a contributory only, 
and as “‘ the last straw upon the camel’s back,” and not as the 
sole or even the main cause. The main cause was the design of 
the boiler, which rendered it too weak for the pressure of 50 Ib. 
on the square inch for which it was made to be worked. 

There are yet other points connected with this explosion to 
which I think it necessary to call attention in the interest of 
bas — safety with a view to the prevention of similar catas- 

phes, 

The safety valve with which this boiler was fitted was, as 
already stated, of the ordinary open lever class, the proportions 
of the lever being about 12 to 1, so that un ounce applied 
to the end gave almost a pound on {the valve. Such a safety 
valve is easily overloaded by any rough piece of scrap iron 
that readily comes to hand, while even a coat thrown across 
the lever has a sensible effect. Not so, however, with the 
external pendulous safety valves. In them the load acts 
directly, without the intervention of a lever, so that they can- 
not be so easily tampered with. One of these valves, if of the 
same diameter as the lever valve fixed to the boiler in question, 
would have required about a quarter of a ton of metal to load it to 
a pressure of 501b. on the inch, and another quarter of a ton to 
double that pressure and bring it up to 1001b. on the inch. As 
the safety valve was fixed on the top of the boiler, and was thus 
only accessible by means of a ladder, it would have been clearly a 
laborious task to carry such a load up that height, and this is in 
itself a considerable safeguard against overloading, and further, as 
these pendulous safety valves afford no convenient lodgment for 
irregular loading, the extra weight would have to be very care- 
fully poised on the top, at the imminent risk of falling off and 
tumbling to the ground, so that to place a quarter of a ton of 
metal on one of these valves would be a very difficult matter 
indeed. There is, therefore, no question that the external dead 
weight pendulous safety valve is far less liable to be overloaded 
and tampered with than the ordi lever safety valve, and I 
cannot but think that had a valve of this class been adopted on 
this boiler no overloading would have occurred. 

There is a second point to which I would wish to direct atten- 
tion. The boiler had but one outlet on the shell both for the 
steam pipe and safety valve. This arrangement is so pregnant 
with danger that for some time I thought it probable that it had 
been the cause of the explosion, and therefore made a full investi- 
gation with regard thereto. It is by no means an uncommon oc- 
currence for workmen, when engaged inside boilers, to drive a 
plug from the inside into the outlet through which the steam 
escapes to the steam pipe. This is often necessary to screen 
them from the hot.drops of water that fall upon them through 
leakage at the junction valve, These plugs have been known to 
be left in, and when there is but one outlet for the steam the com- 
munication with the safety valves is thereby cut off, the pressure 
within the boiler is bottled up, and an explosion of a fearful cha- 
racter rendered inevitable. Such was the cause of a terrific ex- 
plosion which occurred at St. Helens on the 18th of February, 
1872, by which four persons were killed and thirteen others in- 
jured. Again, the joints in steam pipes are frequently made by 
inserting a piece of millboard between the flanges, when it has 
sometimes occurred through oversight that the central portion of 
the sheet of millboard has been omitted to be cut out, and thus 
the passage of the steam has been blanked up What has 
happened in one case may happen in another, and were an entire 
sheet, whether of millboard or other material, to be left by over- 
—_ in the steam pipe joint next to the boiler, all escape, 
whether to the safety valve or the junction valve, would be cut 
off. At the same time if the boiler were one of a series, as is 








usually the case at iron works, its safety valve being in communi- 
cation with the steam pipe might blow off with steam borrowed 





from the other boilers, and thus treacherously give the appearance 
of safety all the time that the steam pressure was dangerously accu- 
mulating. It should be pointed out from the fact that that there 
would be steam pressure on both sides of the diaphragm of mill- 
board or other material, that whatever resistance it offered would 
be equivalent to so much over-loading, so that though it might be 
only strong enough to withstand half the a of the steam, it 
would yet raise the pressure 50 per cent. before it would give way. 
This will show the importance of not having the safety valves fixed 
on to the junction valve box or on to the steam pipe, but directly 
on to the shell of the boiler, with their own independent outlets, 
so that in case the steam pipe outlet should become choked from 
any ae whatever the freedom of the safety valves would remain 
unaffec' 

There is a third point towhichI wish to call attention. The 
boiler was not fitted jwith its own independent steam pressure 
gauge, so that whenever the steam junction valve was shut, as it 
would occasionally have to be in the ordinary course of things, or 
when the communication between this boiler and the series was 
cut off from any cause whatever, whether accidental or malicious, 
there was nothing to give warning of excessive pressure in case of 
a derangement of the safety valve. Had there been an independent 
steam gauge to this boiler, it would have shown whether there 
was any undue —— in the boiler or not, though isolated 
from the rest of the series. 

There is a fourth point to which I would wish to call attention. 
It appears that the boiler had been tested at the maker’s yard to 
a pressure of 90 1b, on the inch, but that this test had been made, 
not with water but with steam, and that when under test the in- 
ternal flue tube had not been gauged to see if any movement took 
place, while the flat bottom had been merely gauged by eye, and 
by the application of a two-foot ruleas a straight-edge. The plan of 
— boilers with steam instead of with hydraulic pressure is 
most hazardous, and some time since I had to investigate an 
explosion which sprung from this cause, and resulted in the 
death of three persons, as well as in injury to another. Tests, 
especially when above the working pressure, should be made in the 
first instance with water, and these tests should be accompanied 
with gaugings, or they are what may be termed “blind” tests, 
and are not only in most cases useless but dangerous, as they may 
give a false sense of security, as in this case. All those who stood 
near this boiler when it was being tested at the maker’s yard 
under steam 2nust have been in most imminent danger, and thus 
had the very narrowest escape. Boiler makers adopting the steam 
test instead of the water test should give notice to all their work- 
men, and have their yard cleared for the occasion. Had the boiler 
been suitably tested by water, ‘and properly gauged while under 
pressure, the weak points in its construction would have been de- 
tected, and timely warning = of the danger. 

I would now beg to conclude with five recommendations, sug- 
gested by the explosion under consideration. 

No. 1.—I would strongly urge on all steam users having boilers 
flat at one end and hemispherical at the other to see that the flat 
end is adequately stayed, and further, that those having internal T 
shaped flue tubes should at once have them strengthened. There are 
different ways of “doing this. In some cases encircling hoops might 
be adopted, and though these hoops could not be applied directly at 
the centre of the junction between the horizontal and verticul por- 
tions of the T, which is the weakest spot, yet they would neverthe- 
less greatly support it. When these hoops have been fixed it would 
be well to apply an hydraulic test, and carefully gauge the flue 
tube while under pressure, and should any signs of weakness then 
manifest themselves at the mitre joint, it might be well to intro- 
duce a horizontal water pocket placed across the horizontal mem- 
ber of the T-shaped flue tube, and in the middle of the opening. 
A horizontal water-pipe would doubtless resist the tendency 
to collapse, but from its want of inclination might not admit of a 
sufficiently rapid circulation of the water to prevent overheating, 
and therefore the water pocket or inverted water bridge is sug- 

ested instead. Those preferring to adopt water pipes might per- 
oe introduce two, setting them at an angle, and flattening them 
to an oval section to make room for them to pass one another. 
There may be various modes of accomplishing the end in view, 
but it is desirable that all these internal T-shaped flue tubes should 
be suitably strengthened and carefully tested by hydraulic pres- 
sure to see that they are adequate to their work, 

No. 2.—Let every boiler be fitted with two safety valves fixed 
directly on to the shell, and having their own independent inlets, so 
thatin the event of thestop valve being shut down or the steam pipe 
plugged up, the communication between the boiler and the safety 
valves may remain free. Let both of these safety valves be of the 
external pendulous dead weight class, unless for one of them there 
be substituted a low water safety valve, which would relieve 
the pressure of the steam as soon as the water fell below the 
desired level. The complement of one dead weight safety valve 
and one low water safety valve is highly recommended. 

No. 3.—Let every boiler have its own independent steam 
pressure gauge, so that whether the boiler be isolated or not, and 
whether the safety valve be free or locked fast, the exact pressure 
of the steam may at all times be shown, 

No. 4.—Let every boiler be tested by hydraulic pressure before 
being tested by steam, and let it be carefully watched and gauged 
while under pressure to see whether any movement takes place or 
signs of weakness manifest themselves. 

No. 5.—The collapse of the T-shaped internal flue tube in the 
boiler under consideration would seem to show that the weakening 
effect of cutting large Me es in the cylindrical portions of 
boilers has not yet received that attention which it deserves. For 
some time it was the practice to cut large openings at the base of 
steam domes on the tops of boilers, and also to have manholes 
unstrengthened with any substantial mouthpieces. Several 
explosions have occurred from these modes of construction, and 
happily they are now both given up in first-class boilers. It is 
however now the practice by some makers to cut large openings in 
the bottom, and by others in the sides of internally fired boilers 
having a diameter of 7ft., and intended in some cases for working 
pressures as high as 701b. or 80 1b, on the square inch, and some- 
times more. ‘Though these openings are doubtless well finished 
off and strengthened by being riveted to the ends of internal fiue 
tubes, yet the shell is weaker there than at a | other part. It is 
thought, therefore, that this explosion should lead to a re-con- 
sideration of this mode of construction, and be accepted as a 
general warning against cutting large openings in the cylindrical 
portions of boilers, 

Ihave ventured to submit these recommendations to the con- 
sideration of boiler makers and boiler users, in the hope that their 
adoption may tend to prevent the recurrence of such a disaster as 
the one that has just taken place at the Atlas Forge. 

I remain, Sir, yours faithfully, 
(Signed) LavineTon E, FiercHer, Chief Engineer. 








THE Secretary of the United States Treasury has directed that 
hereafter American steel be exclusively used on the public build- 
ings under charge of the Treasury Department. Heretofore 
English steel has been used, the workmen maintaining that 
American steel would not answer, and declining to work with 
tools manufactured out of it. The workmen who refuse to abide 


by the decision will be dismissed from Government employ. 


THE Relief Fire-Engine Company, of Pittsburgh, has had for 
some time an arrangement, got up by Mr. Joseph Busha, the 
engineer, by which the hammer of the alarm gong, on its first 
motion, moves a lever, and thus by a spring draws a bolt holding 
the halters of the horses, as also the oe bolts. Mr, Busha has 
recently extended the arrangement, and at the moment the alarm 
is given the gas-light is turned on to its full force, The apparatus, 
which is said to be very simple and work like a charm, saves much 
time, as, when the watcher has counted the number of the box 
from which the alarm is coming, the other men have the horses 
hitched and everything ready for the start. 




















Jan. 30, 1874.3 


THE ENGINEER. 





81 








RAILWAY MATTERS. 
of regi to the Railway Commission, vacant by 


NOTES AND MEMORANDA. 
Accorpinc to MM. Roux and Sarrau, two sorts of explosions 





THE registrar 
the Heath of Mr. Gilmore Evans, has been filled up by the app 
awe of Mr, Balfour Browne, of the Middle Temple and Midland 

ircuit. 

Tue glass bearings invented by Mr. John Harden, and illus- 
trated some time since in our pages, and now quite generally 
used on American locomotives, are being put on the United States 
steamer Shawmut at the Washington Navy Yard, by the engineers 
of the Navy Department. 

Surveys have been completed from Westwood, North Queens- 
land, for a mile past the summit of the Gogango Range, a distanee 
of forty-eight miles from Rockhampton. On section 1, eight and 
a-half miles from Westwood, all the earthworks are now com- 

jleted. The piles for twenty-seven out of thirty bridges have 
oo fixed. 

THERE seems some probability that the long contemplated Brad- 

ford and Thornton Railway will at length be started. The works 
have been advertised to be let, and the Bradford Corporation is 
proceeding actively with a new‘reservoir in the Thornton Valley, 
which is to supersede the old dam, required by the railway com- 
pany in connection with their works. 
' A PirrspurGH dispatch says :—‘‘The controversy long existing 
between the owners of the Royce and other patents for the storing 
and transmitting of power by compressed air, and the Westing- 
house Air Brake Company, has been closed, the Westinghouse 
Compary having purchased the exclusive right for the air brake 
and other purposes on railway trains.” 

Mr. CHARLES Fospick, of Fitchburg, Massachusetts, writes to 
an American contemporary to say that the credit of the calcula- 
tions in boring the Hoosac tunnel, and the almost perfect align 
ment is due to Mr. Frank D. Fisher, the first assistant of Mr. 
B. D. Frost, the chief engineer. Mr. Fisher is a native of Massa- 
chusetts, and was educated at the Institute of Technology in 
Boston. 

WE have received from Mr. Stanford of Charing Cross a copy of 
a new map just published by him, setting out the railways, tram- 
ways, and postal districts of London. The rail and tramways 
which are not yet completed are distinguished from those which 
are in operation. Mr. Stanford’s map of the improvements 
deposited in the Private Bill Office is also a valuable institution. 
The maps are very well got up. 

AN exchange says:—‘“‘A Bridgeport, Connecticut, man has 
invented an entirely new plan for constructing railroad cars. The 
mode! is constructed of brass tubing, the only wood used is in the 
flooring of che cars and the platform of the trucks, The cars are 
to be covered with metal, and, if eae nickel-plated. There 
is a guard connected with the trucks which, it is claimed, will 
prevent a train from running off the track.” 

On the evening of the 23rd inst. an accident happened on the 
Great Northern Railway, near Hatfield, partly in consequence of 
the stoppage of the train through the means of intercommunica- 
tion. Soon after passing Hatfield the train was brought to a stop, 
and while the guard and driver were consulting another train was 
rapidly drawing up to the standing train. The driver of the latter, 
suddenly perceiving the danger, started his train at full speed, 
but too late to escape the collision. It is not explained why the 
train was stopped, or how the second train was suffered to run so 
closely upon its precursor. 

THE American Manufacturer says that the rush of freight for 
Liverpool over the Grand Trunk Railroad is enormous. Sixty cars 
passed Danville Junction in one day recently with foreign freight. 
The amount of freight on the Grand Trunk Railroad for English 
steamers is so enormous that nearly all spare sidings are more or 
less occupied by cars loaded with Liverpool freight. There were 
thirty to forty cars of this class of freight at Danvile Junction— 
it being impossible to accommodate it at Portland, where there 
were at least 600 loaded cars. The freight is mainly from the 
West, and consists of pork, cheese and breadstuffs, 


THE North-Eastern line of railway from Melbourne to Wodonga, | 


on the Murray, a distance of 188 miles, is now completed. The 
first sod was turned in June, 1870; since then the line has been 
opened section by section, and the fi section of forty-one 
miles, from Wangaratta to Wodonga, was opened on the 20th of 
November. This brings the line to the boun about two miles 
from Albury, on the New South Wales side of the river ; another 
200 miles would take it to Goulburn, which has a line of 120 miles 
connecting it with Sydney, and 7 this route Melbourne and 
Sydney will sooner or later be join Every variety of produce 
will be carried on the line, which opens up new districts for settle- 
ment, and promises a large return for the expenditure. In its 
unfinished condition it has paid all working expenses and 5 per 
cent. upon the capital invested. 


A QUESTION of no little importance came up for discussion on 
Wednesday at the meeting of the proprietors of the Manchester, 
Sheffield, and Lincolnshire Railway, held at Manchester. It has 
a peculiar interest for Sheffield manufacturers. The tors im 
their report say, that if the extra weight and value of the steel 
rails, with which they are replacing those taken +) lip charged 
to capital instead of revenue, the dividend would be £2 per cent. 
greater than under the present system, so that ordinary stock 
would receive £5 per cent. instead of the £3 now recommended, 
The weight of the iron rails formerly used was 72 1b. to the yard, 
and the new steel ones are 801b. The following are the quantities 
and values of the rails laid down during the last two and a-half 
years :—For the half-year ending December, 1871: Steel rails, 
165 tons; value, £1724; iron rails, 3198 tons; value, £24,759, 
For the half-year ending June, 1872: Steel rails, 726 tons ; value, 
£7482; iron rails, 3514 tons; value, £26,532, For the half-year 
ending December, 1872: Steel rails, 2247 tons; value, £28,609 ; 
iron rails, 1921 tons ; value, £17,120. For the half-year ending 
June, 1873: Steel rails, 3691 tons; value, £56,322; iron rails, 
272 tons; value, |£3362. For the half-year ending December, 
1873 : Steel rails, 4338 tons ; value, £61,089 ; iron rails, 130 tons ; 
value, £1588. Many of the proprietors strongly dissented from 
the charge being laid upon revenue. 

THE following bills have passed Standing Orders :—Leeds,Castle- 
ford, and Pontefract Junction Railway; Leeds, Roundhay Park, 
and Osmondthorpe Junction Railway; Wakefield and District 
New Water; Lynn and Hunstanton and West Norfolk Junction 
Railway Companies; London (City) Police; Tendring Hundred 
Railway; Enniskillen Gas; Kew’ and other Bridges Act, 1839, 
Amendment; Metropolitan Board of Works, Waterford and New 
Ross Port and Harbour; Caledonian and North British Railway 
Companies; Glasgow Stipendiary Magistrate; Birkenhead, Chester, 
and North Wales and Wrexham; Mold, and Connah’s Quay Rail- 
way Companies; Dover Harbour; Alexandra (Newport) Docks, 
Stockbridge Railway; Devon and Cornwall Railway; Nottingham 
beng Eo a and Tyne Railway; North-Eastern and Blyth and 
Tyne Railway Companies; Skipton Local Board of Health 
Pentewan Railway and Harbour; Great Northern and London an 
North-Western Railway Companies (Joint Powers and New Lines), 
Monmouthshire Railway and Canal (Additional Powers); Metro- 
politan Railway; Byke Bridge, and Waterford Gas, The Leicester- 
square improvement petition will be reported for non-compliance 
in several respects. The Sheffield and Midland Railway Companies 
Committee, and Belfast Corporation Water petitions, have been 
withdrawn. The Waterford, New Ross, and Wexford Junction 
Railway petition was postponed till the 2nd ae and 
Southern Railway till the 6th March. It was notified by the 


examiners that all cases would be taken in their regular order 
until Tuesday, the 2nd February; but any that may stand post- 
poned beyond that day will not be considered until the 6th March, 
to which day the sittings of the examiners will be adjourned. The 
dissolution of Parliament will delay, but not interrupt, the pro- 
gress of the private bills of the session, 


are le with dy ite ; one of the first order, a detonation, 
produced only by a percussion of sufficient intensity ; the other of 
the second order, like guipowder, but twice as effective, produced 
by ordinary inflammation. 

Soap solutions act unequally upon the compounds of the 
different alkaline earths. Barium salts are precipitated more 
readily than calcium salts, and the latter more readily than 
magnesium salts. This fact may interfere with the correctness of 
estimations of hardness. According to M. Tiemann, the best 
method for determining hardness is the old one of Clark. 

WITH r to unalloyed copper, M. Riche finds that its den- 
sity when alternately submitted to mechanical treatment, temper- 
ing and annealing, is variously affectod according as the metal is 
protected from or exposed to access of air. In the former case 
the mechanical action increases, and in the latter case diminishes 
the density. The introduction of a small proportion of iron gives 
considerable tenacity and hardness to copper. 


A process for the removal of boiler incrustations has been 
described by M. E. de Haén. The material is old, only the 
manipulations are new. The bicarbonate and sulphate of lime are 
removed from the water by caustic lime and barium chloride re- 
spectively at one operation. And the author found in his large 
factory, that by using a slight excess of lime the barium sulphate 
and calcium carbonate settle so rapidly, that the clarified water 
can be drawn off after the lapse of fifteen minutes, 


THE great cities of the United States stand relatively in the fol- 
lowing order regarding exports and imports. Exports :—New 
York, 313,000,000 dols.; New Orleans, 104,000,000 dols.; San 
Francisco, 39,000,000 dols.; Philadelphia, 34,000,000  dols.; 
Savannah, 32,000,000 dols.; and Boston, 27,000,000 dols. Im- 

rts :—New York, 426,000,000 dols.; Boston, 68,000,000 dols.; 
Bon Francisco, 39,000,000 dols.; Baltimore, 29,000,000 dols.; and 
Philadelphia, 25,000,000 dols. Philadelphia stands fourth in ex- 
ports and fifth in imports. 

PROFESSOR WHITTLESLEY has given a paper on the fluctuation of 
the level of Lake Superior--a subject specially studied by him 
many years ago, and which has, as yet, received but slight eluci- 
dation. In his present communication he has confined himself to 
the consideration of those fluctuations which are not only tran- 
sient, but also occurring with the regularity of a wave—those low 
pendulum-like pulsations which are probably common to all the 
lakes, but are most noticeable in Lake Superior. Until a better 
theory can be found, he adopts the explanation that these undula- 
tions are caused by at ic mov ts. 


M. SONNENSCHEIN employs for the detection of blood spots 
tungstate of soda, strongly acidulated with acetic or phosphoric 
acid, which throws down albuminoid matters from very dilute 
solutions. These precipitates, insoluble in a large excess of water, 
dissolve in alkalies, especially if hot. If detibrinated blood is 
treated with this salt, a red brown precipitate is formed, which 
becomes clotted on boiling. All the colouring matter is thrown 
down. To detect blood spots by this means, on clothing, &c., the 
suspected portion is cut off, and, after having been treated with 
distilled water, the filtered solution is precipitated with the above 
reagent. The precipitate, washed and treated with ammonia, 
takes a reddish-green coloration. If phosphoric acid is pre- 
sent it must be carefully washed away before treating the preci- 
pitate with ammonia. 

So far as investigations have shown, iron forms no essential part 
of the plant or animal, yet without it all growth and assimilation 
cease, If seeds are placed on a little cotton-wool in a solution con- 
| taining all that is essential to plant growth, with the exception of 

iron, they will sprout and grow until the iron contained in the 
seed itself is exhausted; the plant then quickly bleaches and 
ceases to grow. If a little phosphate of iron, which is almost 
totally insoluble, is added to the solution, and occasionally stirred 
up so that it may be kept in suspension, and thus come in contact 
| with the root, the plant quickly revives and continues its growth. 
| Iron is an pane tee p constituent of chlorophyl, the green colouring 
| matter of leaves. Although found in all plants, and constituting 
| an essential part of their food, it has never been thought necessary 

to supply it to them artificially, all soils being supposed to contain 
| sufficient for their wants. But no one can have failed to observe 
| the greater luxuriance of vegetation on the strong iron soils derived 
| from the old red sandstone than on those granite soils which are 
| comparatively free from it. 

A MEXICAN oe has the following on the altitude of 
railways :—The altitude of the highest point in the world where 
railroads are now in operation is at Apizaco, on the Vera Cruz and 
Mexico Railway, 7478ft. above the level of the sea, The next 
highest is on the Central Pacific, in the Nevada range,”7111ft. 
above the level of the sea. The third is at Arequipa, an important 
city in Peru, 7000ft. above the level of the sea, and, under the 
Peruvian railway system, the work is to be continued, and is 
expected to reach double thataltitude. It sets out upon an ascent, 
to pass to the west of the Eastern Cordilleras, and puts itself 
thus in connection with the famous lake of Titicaca and the entire 
Andine Bolivia, also with the great historic realm of the Incas, the 
ancient capital of Cuzco, and must reach a point at the breath- 
taking height of 14,000ft. above the level of the sea—less than 
4000ft. lower than the crater of Popocatepetl, and over 6000ft. 
higher than the city of Mexico. The inspirations of our Peruvian 
neighbours are shown by these vast undertakings to be as grand 
as the traditional empire of their Incas, and as lofty as the sublime 
heights of their magnificent Cordilleras. 


THE Treasury Department at Washington have issued a circular 
showing the values in United States money on account of the pure 
gold and silver representing the monetary units of foreign coun- 
tries, and fixing the value of the standard coins in circulation 
in the various nations of the world, in compliance with the Act of 
March 3rd, 1873. The gold peso fuerte of the Argentine Republic is 
worth 1 dol. in United States money of account; the silver florin 
of Austria, 47°60 cents ; the Belgian gold and silver franc, 19°30 
cents ; the gold dollar of the British Possessions in North America, 
1dol.; the gold peso of Cuba, 92°58 cents ; the gold sovereign of 
Great Britain, 4 dols. 86°55 cents; the gold mark of the German 
Empire, 23°82 cents ; the silver dollar of Mexico, 1 dol. 4°75 cents ; 
the French gold and silver franc, 19°30 cents ; the gold and silver 
lira of Italy, 19°30 cents; the Spanish peseta of 100 centimes in 
gold and silver, 19°30 cents; and the Indian silver rupee of 
16 annas, 45°84 cents. The weight, fineness, and firmness of 
foreign coins, as determined by the United States Mint, are also 
given, At present the gold value of silver, as estimated in the 
bullion market, is about 113 cents per ounce, 900 fine. 


M. A. CaRNor announces the discovery in central France of a 
mineral vein containing bismuth in sufficient quantities to render 
it worth working. Most of our bismuth has hitherto come from 
Saxony and Bohemia, but lately the metal has been produced in 
some abundance in Bolivia; nevertheless, the supply has always 
been pretty much of a monopoly. According to the Globe, the 
new French mine is in a vein of quartz traversing granite on one 
of the southern branches of the chain separating the basins of 
the Vienne and the Creuse from that of the Dordogne. The bis- 
muth occurs here in the forms of native metal, sulphide and oxide, 
and it is associated with several mine’ containing tungsten, 
with mispickel, iron pyrites, and hydrated oxide of iron. The 
oxide is the only form in which the metal has been found in con- 
siderable quantities as yet, but as it no doubt, been 
produced by the alteration of the sulphide, Carnot eager 
that the latter will predominate when the excavations have 
carried lower down. M. Carnot has founda treatment by means 
of hydrochloric acid, which he describes in detail, the best adapted 
to separate the metals from the materials associated with it. 

















MISCELLANEA. 


Ir is expected that the new Alexandra Palace, in course of 
erection, will be opened to the public on the 9th of June next. 

A SCIENTIFIC expedition will, according to the St. Petersburg 
correspondent of the Times, shortly start for the Amou Daria. 
The Grand Duke Nicholas Constantinovitch will accompany it. 

Tue India-rubber, Gutta-percha, andfTelegraph Works Company 
have received permission by decree, through their representative 
Mr. Charles Scott, from the Government of Peru, to lay a sub- 
marine cable between Callao and some other port to be named in 
Chili. The port in Chili will probably be Caldera, whence a land 
line runs to Valparaiso and across the Cordilleras to the Argentine 
Confederation. 

Wuew the Rupert, ironclad ram, now at Chatham Dockyard, 
was making her trial trips the engine-room was found to be almost 
intolerable from the intense heat produced by the numerous 
furnaces. According to the TJimes, various alterations are now 
being made to provide more ventilation in the engine-room. The 
Admiralty has not yet made known any decision with respect to 
the engines of the ship, which did not give complete satisfaction 
when the trials were made. 

THE exports of coal from the Cumberland mines in the State of 
Maryland increased last year to 69,546 tons, as compared with 
54,363 tons in 1872. The total of 69,546 tons established for last 
year was made up as follows :~ To the Pacific coast, 6021 tons ; to 
Aspinwall, 600 tons; to Brazil, 898 tons; to the British North 
American provinces, 1518 tons; and to the West Indies, 60,509 
tons. The corresponding movement to the West Indies in 1872 
did not exceed 30,183 tous. 

THE first ironclad built in Hull was launched from Earle’s Ship- 
building and Engineering Company’s yard on Friday last. She was 
christened by Mdme. Goni, wife of Admiral Goni, the Almirante 
Cochrane. The vessel belongs to the class of seagoing ironclads, 
and has been designed by Mr. E. J. Reed, C.B., for the Chilian 
Government. She is armour-plated, and armed with six 124-ton 
Armstrong guns. The engines are by Messrs. Penn and Company, 
Liverpool, and will work up to 3000-horse power. 

In Canada a burner is in use by which residuum of crude petro- 
leum is used instead of wood or coal ip brick kilns. By asimple 
contrivance, says the Oil Journal, the nozzle of the burner is 
made to throw the flame directly downward at the first firing, and 
after burning the head, as it is termed, this nozzle is replaced by 
a straight one, the change being effected in a few moments. The 
flame is thereby thrown into the arch any required distance, burn- 
ing the whole kiln from one end, and doing it in much less time 
than by the old method. 

Tue Asphalte Central Committee offer a premium of 50 guineas 
for the best apparatus for flushing and cleansing asphalte pave- 
ments, me the apparatus is adopted. The principal con- 
ditions are that it should be always available, easy to fix, certain 
in its action, not liable to get out of order, and not interrupt the 
traftic. The model or design must be fully described, with esti 
mate of the quantity of water it will consume, and the mode 
of obtaining the supply. The designs must be sent to the secre- 
tary of the committee, 14, Palmerston-buildings, Old Broad-street, 
London, not later than February 14th. 

Messrs, CUNLIFFE AND Dunvwor launched on Friday last, from 
their works, Port Glasgow, a handsome iron screw steamer of 600 
tons, which has been built to the order of the British and African 
Steam Navigation Co., and is intended for their West African 
Coast trade. The Forcados has been expressly designed to meet 
the requirements of coast and river trade in Africa, and will be 
able to deliver cargo inside of all the principal bars direct from the 
hold of the steamer without incurring the risk of transshipment. 
The engines, of 70 nominal horse-power, are compound surface 
condensing, and are being fitted on board by the builders at their 
wharf. The vessel was named by Mrs. James Cunliffe, of Glen 
Bank, Port Glasgow. 

THE Bérscnzeitung gives some further particulars as to the new 
guns to be used by the German siege train. The lighter guns, i.c., 
those of 9% and 12 centimetres, the 15-centimetre smooth-bore 
mortars, and the rifled 21-centimetre mortars, are to be entirely 
of bronze, while the rifled 15-centimetre and 21-centimetre guns 
will be of cast steel. The weight of the shell for the 15-centi- 
metre siege gun is 56 lb., with a charge of 12 lb. of powder and 
an initial velocity of 470 metres ; the 21-centimetre gun has a shell 
weighing 158 lb., and a charge of powder of 12°10 ]b. Prismatic 
powder is to be used for both of these guns. The second has a 
calibre of 209°3 millimetres, and its barrel is 3°4 metres in length, 
and weighs 3900 kilos. The total weight of the gun, including the 
carriage and other appurtenances, is 8160 kilos. Twenty of these 
guns are to be attached to each of the divisions of the siege train, 
and they will be adapted for transport either on railways or ordi- 
nary 10ads, 

DurinG the past year there has been a considerable increase in 
the use of American lead for all purposes except corroding, and a 
corresponding decrease in the importation of ordinary foreign lead. 
While Missouri has produced a little more than in previous years 
the Nevada and Utah mines have been greatly developed and 
worked with unprecedented energy. The percentage of gold and 
silver in the metal produced by mines in these last-named terri- 
tories is so high that the lead is of secondary consideration. 
Within the a eighteen months several new smelting and desil- 
verising works have been erected, so that all the lead produced 
during the coming year can be readily worked. At the beginning 
of 1873, the stock of pig lead in the New York market was esti- 
mated to be about 5000 tons, of which some 1500 tons were forei 
lead. Trade was moderately active during the spring, excessively 
dull all summer, and revived in September, just as the price of 
pig lead reached its maximum; but toward the end of the month 
the crisis that took its rise in Wall-street and spread over the 
entire country, paralysing almost every branch of business, had 
its effect on the lead market, checking consumption, and causing 
a steady decline in prices until the middle of November. 

In the southern part of the Midland coal-field, extending from 
Leeds to Nottingham, the greatest activity prevails in the opening 
out of several very large coal-fields, On the estate of the Duke of 
St. Albans, at Beestwood Park, and adjoining Bulwell Forest, 
shafts are being sunk to the “ top-hard,” or Barnsley thick coal, 
under the magnesium formation. The seam, it is expected, will be 
reached at a depth of from 550 to 600 yards from the surface, At 
Linby, near to Newstead Abbey, a good start has been made on 
the estate of Mr. A, Montague Wilson, of Melton Hall. The coal 
field embraces an area of about 5000 acres, and the depth of the 
shafts will be about 500 yards, The Blackwell Company at Nor- 
manton are going down to the “‘top-hard ” seam, and there is some 
talk of opening out to the dip of the Clifton Colliery, which is 
situate close to the town of Nottingham, with a view to deciding 
the question as to whether the coal measures will be found to 
proceed in the direction of the Vale of Belvoir. At Newstead 
Abbey the thick coal is being sunk to in a field of 5600 acres, and 
the same seam is being opened out at New Watnall. The Mans- 
field district is also about to be developed, there being a very 
extensive field of coal lying to the east of the town as well as to 
the north, proceeding towards Doncaster, near to which there is 
an immense virgin field of coal about to be broken into, The 
proposed line from Mansfield to Worksop will aid materially in 
opening out a vast tract of highly mineralised ground, so that 
collieries will be opened out on a straight course of from thirty to 
forty miles. As the production at the many new pits being opened 
out is estimated at 1000 tons a day, and as the present output of 
the twenty-eight collieries in No hamshire is at the rate of 
2,500,000 tons a year, no t time will elapse before the quantity 
is in to at least four million tons, whilst the Doncaster 
field, with its many thousand acres of fine coal, will also add 
j@rgely to the production of the country. 
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VIENNA.—Messrs. Gecrotp and 

LEIPSIC.—A. TwieTmEYER, % 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


that inquiry 

for insertion in this column, must, in all 
‘ panied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in or that 
answers received by us may be to their destination. Wo 
notice will be taken of communications which do not comply with 
these instructions, 


in 

*,* All letters intended for insertion in THE Ena or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not aatamirliy oP publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous: 
communications. 

P. C. (Stoke-on-Trent.)—Apply to General H. Y¥. D. Scott, South Kensington. 

An Anxious Inquirner.—We do not know, and the authorities at South 
Kensirgton are wn the same predicament. 

R. C.--You must apply to some firm of engineers fitting up the ships of the 
company, and gel an appointment, in the first instance, through them. 

G. F. 8.—There are no prizes offered for such inventions as you refer to. If 
your friend wishes to make his invention safe in this country he must patent 


it himself. 

H., W., anv B. (Newcastle-on-Tyne. )}— Models are exhibited at the conversa- 
zione of the Institution of Ciwil Kngineers. Write to the secretary, 25, 
Great George-street, Westminster. 

B. H. J.—The idea tnvolved in your sketch is not novel. In many respects 
the system is identical with Cartwright’s engine, which is very old. No 
advantage would be garned that we can see over the ordinary slide valve. 

Ecrew PsopeLcers.—Mrs. Vonsittart wishes to state that the Hirsch screw 
has not been adopted as the future screw of the British Navy by the 
Admiralty. We regret that it has not deemed it necessary to supply ary 
proof that on this point Mis. Vansittart possesses special sources of informu- 
tion not available to others. 

Bower Maker.—*‘ B.” cannot the use of “ A.’s" machine in the par- 
ticular process, But if this uve of his machine in a special process was 
quite unforseen by “ A.” at the time of protecting his invention, and not 
being contemplated was not protected, ‘‘ B.” will not be prevented from 
making use of the machine for this purpose. 

E. B. (Exeter. )— Your question has no definite meaning, and it is impossible 
to give it a definite answer. The point in a wheel in contact with a rail 
has no motion of t lation for an infinitely short time, while the point in 
the circumference of the wheel exactly opposite and above the axle, has a 

velocity «qual to double that of the centre of the axle. This statement is not 

a@ direct reply to your query, and yet the latter admits of no other. 








A MISTAKE. 
We have received a note, of which the following is a copy:— 

“ The Author of ‘ Hydraulics of Great Rivers’ presents his compliments 
to the Editor of Taz Exoiseer, and will thank him if he will devote 
some attention to the subject of the above work, which may originate 
Reform of consequence to Hydraulic Engineering. 

“January 27th, 1874.” 

The author of “ Hydraulics of Great Rivers” is informed that his work, a 
copy of which we received a few days ago, will in due time receive the 
attention which, according to our judgment, it moy merit; and further, 
that the cheque drawn in our favour which accompanied his note has been 

Sorwarded by us in the name of the author of “ Hydraulics of Great 

Rivers,” to the} Treasurer of King’s Col’ege Hospital, in aid of 

the funds of that praiseworthy institution. We have had so fre. 

quently to return to the senders bank-notes and cheques, and even 
shares in public companies, offered to us as ind ts for the introduct 

of matters into, or the expressions of opinion in our pages, that to save 

trouble to ourselves and unpleasantness to others, we beg publicly to 

state that we shall record in these columns the name and address of every 
person who may in future think proper to make to us offers of this character, 
which, however flattering they may seem as indicative of the influence of 
this Journal, ave as offensive to us personally, as they would, if accepted, 
be degrading to the character of Tuk Excineer. Weare always ready, with- 
out fee or reward, to receive from any one information or contributions likely 
to be of valus or interest to our readers, and are obliged to those who help 
us in this way ; but we take leave, once for aye, to inform those whom it 
may concern, that our opinions are not to be purchased, and that st is our 
purpose to maintain that perfect independence and impartiality, without 
which journalism becomes a calamity instead of a benefit to the community. 








CONCRETE BUILDINGS. 
(To the Editor of The Engineer.) 

S1r,—We will be very much obliged by any correspondent favouring us 
with some addresses of parties who erect large buildings, such as cotton 
mills, of concrete ? C. 8. Co. 

Glasgow, 28th Jan., 1874. 





SUBSCRIPTIONS: 

Tae Enoineer can be order, from any newsagent in town or country 
at the various porte be ts sor it can, of preferred, be supplied direct 
from the office on the ing terms (paid in advance) :— 

Half-yearly (including double number) £0 14s. 6d. 


Yearly (including two double numbers) .. .. .. £1 98. 0d. 
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MEETINGS NEXT WEEE. 
ow or Civit Enorvezrs.— , 8rd February, at 
Gasworks construeted for the Brighton and 
Company, at Portslade, Sussex,” by Mr. Johu Birch 
Paddon, M. Inst. C.E. 

CuemicaL Socrety.—Thursday, aoe, at 8 pr “On the 

* . “On I ah 





of 1 Chloride on Cam: i a | : 
Terpenes and Derivatives— III. On the Essential Oils of Worm- 
wood and Citronella,” by Dr. C, R. A. Wright ; ‘On Two Coals from Cape 
Breton, their Cokes Ashes,” by Dr. ow, 
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SCREW PROPELLERS, 

In our last impression we referred briefly to some im- 
portant results obtained by Mr. Griffiths in the course of a 
series of experiments which he has recently conducted on 
one of the ornamental ponds in the gardens of the Horti- 
cultural Society, South Kensington. Mr. Griffiths has 
now put us in possession of a tabulated statement of the 
results of his experiments, and these we place before our 
readers in another column. It is hardly too much to say 
that if Mr. Griffiths can succeed in demonstrating the ac- 
curacy of his figures on a large scale, he will have done much 
to revolutionise the whole practice of marine engineers as 
regards screw propulsion. It must not be forgotten, however, 
that promising as are the results of his experimental inves- 
tigations so far, they have been obtained in the full sense 
only with models, and it is well known that models are 
occasiovally exceedingly deceptive. We do not mean it to 
be understood that we reject Mr. Griffiths’ conclusions 
as inaccurate, we do nothing of the kind; but, on the 
other hand, the figures he before us are so 
startling in their character that we are bound to 
accept them with extreme caution, and this the rather 
that there is a certain absence of congruity in them 
which renders it almost impossible to explain the re- 
sults on any quite satisfactory theory. It may be well 
here to say a few words about the laws of resistance to 
ships and the power required to propel them. Broadly and 
not quite accurately stated, the powers required to propel a 
given hull through the water vary, other things being 
equal, as the cubes of the speeds, Thus if a ship is pro- 
pelled at ten knots by 1000 indicated horse-power, then to 
propel her at eleven knots her engines must exert 1331- 

orse power, while if her speed were reduced to nine knots 
729-horse power would suffice. In other words, by 
doubling the power exerted the velocity of the vessel 
would be increased one fourth. In our hasty notice of Mr. 
Griffiths’ investigations last week, we made a statement 
which is open to misconstruction, and which it is as 
well to explain before going further. We stated that 
by adopting a certain arrangement of the screw Mr. Grif- 
fiths found that by doubling the power applied to a 
screw he would double the speed of the ship. The more 
explicit statement is that Mr. Griffiths finds that by using 
the arrangement in question, he doubles, not the whole 
speed of the ship, but that portion of the speed of the ship 
proper to the doubled power ; this is to say that instead of 
the speed being increased as the cube root of the power, it is 
augmented as the square root of the power. This is really the 
fundamental proposition lying at the root of Mr. Griffiths’ 
statement. Put as plainly as possible itcomesto this. In 
the case of an ordinary screw steamer, running 10 knots 
with 1000-horse power, we shall by doubling the power 
obtain a speed of little under 13 knots, The gain here 
amounts to a little less than 3 knots. Mr. Griffiths main- 
taius that by removing the ordinary screw, and fitting a 
screw of a different form, with, that is to say, as little cen- 
tral boss as ible, in a tunnel at the stern, we should 
obtain by doubling the power, not an increase of less than 
3 knots, but double this, or something over 5 knots; and 
thus the ship, which fitted in the ordinary way did a little 
less than thirteen knots with 2000 horse power, would, if 
fitted on his system, do a little more than fifteen knots. We 
use here, be it understood, approximate figures only, be- 
cause many circumstances would contribute to modify the 
results, but this is Mr. Griffiths’ theory or proposition, stated 
in general terms, as we understand it. 

We shall come presently to the details of Mr. Griffiths’ 
system; for the present our business is with its theory and 
with that only, and in considering it we are met at the out- 
set by a very important difficulty. We have said that the 
power required to propel a ship varies as the cube of the 
speed nearly. But it must be understood that this fact 
refers solely to the resistance of the ship as a floating body 
moved through the water. No possible arrangement of 

ropeller, be it either paddle or screw, can, so far as is 
ae, modify this law of resistance in any way worth 
notice. It follows, therefore, that if Mr. Griffiths be right, 
he gets an enormous extra efficiency out of his engines. We 
have seen that with the second 1000 horse power exerted 
in our ideal ship under ordinary circumstances, we get a 
little less than three knots; Mr. Griffiths gets a little more 
than five. But to get anything over fifteen knots out of 
our ship it weal Ua necessary to augment the power, 
under ordinary circumstances, not by 1000-horse, but by 
say 2500-horse power ; for the cube of 110 being 1000, the 
pa. & of 15 is 3375. Therefore, if Mr. Griffiths gives us an 
increase of five knots or thereabouts on ten knots, with 
double power only, then the latter half, as we may call it, 
of that doubled power is really equivalent, not to 1000-horse 
power but to 2375-horse power, is be so, then, as the 
resistance of the ship remains unmodified, it follows that 
with the ordinary screw at the higher speed we should waste 
out of 3500-horse power, 1500-horse power; because Mr, Grif- 
fiths could, on his system, do with 2000 horse power what on 
the ordinary requires 3375-horse power or 3500-horse 

wer according as we take the speed at fifteen knots or a 
Fittle over that velocity. We confess that although this is 
the logical deduction from statements made by Mr. Griffiths, 
we are in doubt as to whether he has realised their true 

igni Yet it is beyond question that Mr. Griffiths 


holds that per cent. of the power is wasted in some 
way, screw doesnot get water enough, and that this 
waste increases for the same ecrew and ship as the velocity 


, of the ship and screw increase. “I feel certain,” says Mr. 
Griffiths, “ from the deficiency of water to supply the screw 
working in the ordinary manner there is forty to fifty 
per cent. of the coals consumed on screw steamers wasted.” 

We may now turn to the actual results of Mr. Griffiths’ 
South Kensington experiments. We have in another 
ae a sketch of the arrangement by which Mr. Griffiths 

secured his results. It will be seen that he fills out 
the stern lines of the ship, so as to make a tube or tunnel 
in which the screw revolves; access of water to the screw 
taking place from below through a tunnel, the arrange- 
ment of which will be readily comprehended. Now let us 
turn to the first experiment on the list. Here a screw is 
fitted in the ordinary way. We shall not be far wrong if 
we estimate the power exerted in terms of the number of 
revolutions made per minute by the screw. In this first 
experiment the revolutions were 632. The actual speed of 
the ship was 59ft. per minute. in the sixth experiment 
the screw was mounted in a tunnel, and supplied with 
50 per cent. more water. The power was 626, and the 
velocity of the ship ought to have fallen off, but instead of 
this we find that the velocity rose to 71ft.7}in. The cube 
of 59 is 205379. The cube of 71— we shall omit the 
fraction for simplicity—is 357911. Roughly stated then, 
Mr. Griffiths in his second experiment increased the efli- 
ciency of his propeller in the ratio of more than 35 to 20. 
On a large scale then 2000-horse power would be equal to 
3500-horse power, as we have pointed out, and it ap- 
pears, therefore, that as fur as these experiments are 
concerned Mr. Griffiths is justified in his statements, 
and yet the figures are so startling that we venture to 
think they will be accepted, by the whole scientific world 
as well as ourselves, with extreme caution. Not that 
we assume for a moment that Mr. Griffiths is not a careful 
and experienced experimenter, but because it is well known 
that conditions may exist as concerns the results obtained 
with small models, which battle the utmost care that can be 
used to make figures represent facts. It is not necessary, 
we think, to go over and draw comparisons between all 
the results obtained by Mr. Griffiths. That can be done 
with ease by our readers. The two experiments we have 
picked out show that if the resistance of Mr. Grifliths’ 
model realiy does vary as the cube of the speed, he has made 
a discovery in connection with screw propulsion the im- 
portance of which cannot be over-estimated. 

In explanation of the results he has obtained, Mr. Grif- 
fiths asserts that they are due entirely, or almost entirely, 
to the freer admission of water to the screw, caused by the 
action of the tunnel and species of scoop or deflector placed 
below it as shown in page 76. Without this scoop the tunnel 
alone willnot givea good result. Now it iscommonly assumed 
that the more water the screw gets the better. We have 
said that there is a certain want of congruity in Mr. Grif- 
fiths’ experiments, and this is the place to explain what we 
refer to. Assuming that a screw will do better and better as 
it gets more and more water, a bow screw ought to do best of 
all, because it has the whole ocean before it from which todraw 
its supply. But if we turn to the table of results it will be 
seen that bow screws, even when far in advance of the 
stem did not give nearly as good results as a screw fitted 
in the ordinary way. About 423 revolutions were required, 
it will be seen, with the bow screw to obtain a speed of 
47ft. 9in. per minute. With the screw at the stern fitted 
in the ordinary manner, 585 revolutions gave a velocity of 
54ft. 64in. The speed in the latter case was greater than 
in the former, and it remains to be explained why the 
number of revolutions was less with the screw at the bow 
than when it was placed at the stern. Mr. Griffiths states 
that if the bow screw were fitted with a funnel-mouthed 
shield more water would pass through the screw, and that he 
would get a better result. That he would get a better 
result appears to be proved, but that this better result is 
due to the passage of more water through the screw is open, 
for obvious reasons, to very grave doubt. It will be seen 
that Mr. Griffiths has not said much in explanation of his 
theory, and it may be well to state here that he holds and 
has held for a long time, that the action of the screw is toa 
great extent centripetal, that is to say, that it draws 
in water from the outside edges of its blades, and 
carries it towards the centre, from which it is sub- 
sequently expelled. His famous spherical boss pro- 
peller was based on this theory; and the boss is used to 
keep the water away from the centre, and compel it to 
take the outer ends of the blades. It is not the least 
remarkable fact possibly in connection with these expe- 
riments, that the ordinary Griffiths screw is quite unsuit- 
able to the new system. Instead of using a screw having 
blades with narrow ends and a centre boss, it is necessary 
to use in the tunnel a screw which has the smallest 
na centre, and the widest possible ends to the 

lades. In conclusion, we may add that Mr. Griffiths is 
continuing his experiments, and we trust that ere long he 
will explicitly put his theories before the world. If we 
have misunderstood him in anything that we have stated, 
the factis due to the circumstance that he himself apparently 
is unable at present to accvunt in definite terms for the 
remarkable results he has obtained—results which, we may 
add, to all intents and purposes, have been now obtained 
for the first time in the Sitery of screw propulsion. 


PRIZE DESIGNS. 

In many prize designs it must be admitted that the suc- 
cessful examples, frequently owe their enviable position to 
the judgment of the eye rather than to that of the under- 
standing. This is in some measure unavoidable, especially 
in those instances in which must be had to westhetical 
effect, even at the sacrifice of economy and scientific con- 
struction. We do not mean to assert that eye is - 
judge of good construction or proper proportion, but simply 
that whee unaided bya iepeleies f fmm architecturaland 

ineering principles, it constitutes alone, a very fallible 
— respecting the merits and demerits of any pro- 
posed —- of a combined ornamental and utilitarian 
nature. Moreover, the practice of giving the preference to 
a design that pleases the eye and possesses but little merit 
in a constructive sense is fraught with much mischief. It 
induces competitors, and particularly young members of the 





profession, to trust to the eye instead of to the understand- 
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ing, and to send in crude and showy designs rather than 
those of a matured and carefully considered character. It 
is the artist, in fact, not the engineer or architect, to whom 
belongs any credit which the work may possess. If a 
building, the fagade, if a bridge, the superstructure, must 
show up strongly. Let the elevations be nicely coloured— 
not forgetting the background—with plenty of perspective 
and a little distortion in the latter is of no consequence; 
on the contrary, it will probably prove advantageous for 
as the majority of people do not understand correct per- 
spective, the effect upon their minds will be the more strik- 
ing. As to the foundations, that is a matter of no moment 
whatever; for, as we heard it remarked once when inspecting 
some prize designs, “Who ever sees the foundations ?” 

In the present as well as in some preceding numbers, we 
have published a description of a prize design, in which the 
calculations and estimates were prepared with a minute- 
ness and care, equal to that characterising the “studies ” 
of our engineering brethren in France. As already men- 
tioned, the first prize in the case under notice was awarded 
to a design in which the arch with a superincumbent load 
was the chief feature. There is no question but that arches 
under these conditions of loading constitute the favourite 
type for designs of this kind. The history of the metro- 
politan bridges over the Thames, which were erected on the 
competitive system clearly demonstrates this, The pro- 
posed structure illustrated in our columns utilises the 
principle of the arch, but in a manner widely different 
from that usually prevailing. The thrust is taken not by 
the abutments but by atie; and the position of the line of 
loading with respect to the arch itself, is adjusted so that the 
load is partly suspended and partly insistent. It may, in 
fact, be regarded as almost altogether suspended by strongly 
braced vertical frames from the arch or bow, as it is only 
immediately over the springings that the frames become 
merged, as it were,in the bracing connecting the upper 
and lower members of the bow. This method of arranging 
the line of loading—that is, the roadway — in accord- 
ance with the character of the design, so that the arch 
is intersected by it, certainly does not appear to the 
eye so pleasing as the ordinary plan of simple superposition. 
For this reason alone, whatever might be the relative 
merits with regard to other points of the different com- 
petitive designs, the public would prefer that one which 
exhibited the load in its normal position—that is, over the 
crown and haunches of the arch; and there is very little 
doubt but that the inhabitants of the Russian metropolis 
allowed this consideration to weigh with them. They have 
still time to reconsider the matter, for although the pre- 
miums are adjudged, nothing is settled, or even in progress 
of settlement, with regard to the choice of design for abso- 
lute erection. 

Presuming that our opinion respecting thefavour in which 
the ordinary arch form of bridge is held—whether of stone 
or iron is immaterial—is correct, and that the engineers 
who submitted designs, belonging to a different type of 
structure, were likewise aware of the fact, as many of them 
no doubt were, it may be naturally asked why they did not 
adhere to the popular style, and thus secure one point at 
least in (their favour. To this question there is more 
than one reply. In the first place a number of different 
designs are sure to be the result of a competition. The 
variety is due to the circumstance that professional men 
have not all a predilection for the same class of structure, 
whether a house or a bridge. Unless, therefore, the 
terms of the competition prescribe the particular class, or 
classes of design, which will be alone allowed permission to 
compete, the difference in classes will generally be in pro- 
portion to the number of competitors. Another reason 
why, in the present instance, the designs upon the principle 
of the arch were limited as they were, is said to be that it was 
impossible to fulfil the conditions laid down in the official 
programme, by the adoption of that type of structure. 
If this reason be correct, the Russian authorities in award- 
ing the first premium, must have ignored the very conditions 
they themselves dictated for the guidance of competitors. 
This, although manifestly an unfair proceeding, is not by 
any means uncommon among members of our own com- 
petitive tribunals. Premiums have been repeatedly 
awarded for designs which, however meritorious in other 
respects, not only neglected but set openly at defiance the 
regulations and conditions prescribed by authority. <A 
very usual, and, under the circumstances, a just com- 
plaint made by unsuccessful competitors, is to the 
effect, not that their own designs were rejected, but that 
those which were accepted, contained flagrant violations of 
the conditions to which they, unfortunately, considered 
themselves bound to stringently adhere. We have thus, 
on the one hand, a portion of the competitors taxing their 
ingenuity and calling to their aid all their professional 
knowledge in order to comply with certain rules, while 
another portion act on the principle of “Oh, never mind 
the conditions,” and securing their success by a combination 
of impudence and ability. There can never be any fair 
play for competitors in matters of this description, unless 
the first business of those charged with the examination of 
the plans submitted, is to reject at once all designs which do 
not comply with the conditions properly assumed to be 
binding upon all parties. . 

The design of the proposed Liteynoy Bridge, of which 
we have published the drawings, is that of the tied arch, 
and is not a common one, either as bridges or roofs are 
concerned. An example which we can call to mind in 
which it is adopted for thelatter classof structuresissupplied 
by the roof over the Victoria Station of the London, Chat- 
ham, and Dover Railway. The absence of all bracing 
between the arch—which may in itself be of the plate or 
open-work form—and the tie is the distinguishing charac- 
teristic of the tied arch. By the absence of bracing is not 
meant that there is absolutely no connection whatever 
between these two members, but merely that it is employed 
for one of two purposes. It is used either for the p 
of directly supporting the load, and thus transferring it to 
the arch, as in the case of the vertical frames in the bridge 
before us, or simply for —— the tie from sagging 

under its own weight, and from any small load that might 
be incidentally brought upon it, as in the case of the roof 





alluded to. In the former instance the vertical frames 
fulfil both of these conditions. It is worth noting that 
the rods connecting the arch with the tie, in the 
Victoria Station rocf, are not vertical, but radiate. The 
result of altering the angle from the vertical is to increase 
the strain upon both the suspending rods and the tie, 
supposing the latter to be horizontal. When it is itself 
inclined from the horizontal, this disposition of the suspen- 
sion rods may increase or diminish the strain upon both, 
according to the actual angle made between each of them 
and the tie. While this increase of strain is practically of 
no consequence, with a load so insignificant as that of the 
tie itself, it would become a very serious consideration’ with 
a load equal to that of the roadway and girders of the 
Liteynoy Bridge. Although there are other reasons far 
more weighty for placing the frames in the bridge in a 
vertical position, yet this alone would suffice to account for 
their being as they are. Besides, if the frames, which are 
of a considerable sectional area, were inclined—that is, 
placed in the position of diagonal bracing—the principle of 
the bridge would be at once infringed. Instead of a tied 
arch it would then approximate very closely to a bow and 
string. In the tied arch pure and simple, the tie must be 
considered to have no other duty, to do than that of supplying 
the resistance which a pair of abutments would oppose to 
the thrust, and the consequent tendency of the arch to 
spread at the springings. Whatever connection may exist 
between the arch and the tie, is solely for the purpose of 
enabling it to fulfil this duty and nothing else. The 
necessity for some connection, however slight, between the 
two members, is due to the circumstance that the thrust 
upon the abutments becomes a pull upon the tie, and in 
every structure long ties require support at intervals, to 
prevent the deflection inseparable from the way in which 
they are used. 
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A Treatise on Electricity and Magnetism. By Professor J. CLerk 
MAxwELL, M.A., F.R.S., &c. Two vols.Clarendon Press. 1873. 
Reprint of Papers on Electrostatics and Magnetism. By Sir W. 
THomson, D.C.L., LL.D., F.R.S., &c. Macmillan and Co. 1873. 
Tue volumes of Professor Maxwell before us deal almost 
entirely with the mathematics of electricity and magnetism, 
and thus appeal only to the few. He proposes to describe 
the most important of the phenomena relating to the 
science of electro-magnetism, to show that they may be sub- 
j to measurement, and to trace the mathematical 
connections of the quantities measured. Although confining 
himself almost entirely to the mathematical treatment of 
the subject, he recommends the student to learn experi- 
mentally, if possible, the phenomena observed, and to read 
carefully such books as Faraday’s “ Experimental Re- 
searches.” There can be no doubt but that the student 
who desires to make himself thoroughly proficient in this 
science should not only see experiments, but become 
an experimenter. He might, in the first place, per- 
form such experiments as are generally given during a 
course of lectures; then he might verify some of the more 
elaborate experiments described by Faraday, &c., at all 
times carefully noticing every phase of the phenomenon. 
Still progressing, he would find ideas floating across his 
mind; he would notice under what circumstances his ex- 
periments failed, and the result would be new phenomena 
and richer discoveries, A vast amount of work must be 
done before such a book as that of Professor Maxwell’s can 
be read with any advantage. The reader must have a 
tolerable knowledge of statics and dynamics, of conics, of 
the differential and of the integral calculus, &c. If he is 
unacquainted with these branches of mathematics, the book 
is useful only as an adornment to his lib It seems to 
have been the intention of the author, not only to have 
made this work a good text-book on the mathematics of 
electro-magnetism, but to have made it by far the best book 
on this branch of the subject—to do for this subject what 
Thomson and Tait are doing for mechanics. As will be 
seen, the work consists of two volumes, one of which is 
devoted to electricity, the other'to magnetism. Professor 
Maxwell ackuowledges his obligations to other students, 
and especially to Professors Thomson and Faraday; but, 
as far as we are able to judge, he has carried his own 
investigations much further than any of his competitors, 
and while we shall still continue to look on Faraday as the 
great exponent of experimental research, we shall look 
upon our author as one who enabled us to investigate 
mathematically the laws deduced experimentally. We 
cannot dwell upon the excellent manner in which Professor 
Maxwell has treated each and every portion of his subject; 
he seems to have left nothing unnoticed, but to have treated 
the whole subject ea exhaustively, yet ver 
concisely, We will allow him to tell us in his own wor 
the plan he has adopted, and the theory he advocates :— 
“The peculiar features of the theory as we have now developed 
them,” he says, ‘* are—-That the energy of electrification resides in 
—[we have italicised this word, as it shows the author’s opinion of 
action at a distance]—the dielectric medium, whether that medium 
be solid, liquid, or gaseous, dense or rare, or even deprived of 
ordinary gross matter, provided it be still capable of transmitting 
electrical action. 
“That the energy in any part of the medium is stored up in the 
form of a state of constraint, called electric polarisation, the 
amount of which depends on the resultant electro-motive force at 


the place. 

The electro-motive force acting on a dielectric produces what 
we have called electric displacement, . . . and is numerically 
equal to the displacement multiplied by a quantity which we have 
called the coefficient of electric elasticity of the dielectric. 

“‘That the energy per unit of volume of the dielectric, arising 
from the electric polarisation, is half the product of the electro- 
motive force and the electric displacement, multiplied, if necessary, 
by the cosine of the angle between their directions. 

“That in fluid dielectrics the electric polarisation is accompanied 
by a tension in the direction of the lines of force, combined with 
an equal pressure in all directions at right angles to the lines of 
force, the amount of the tension or pressure ee unit of area being 
numerically equal to the energy per anit of volume at the same 


“That the surfaces of = elementary portion into which we 
may ive the vol of the dielectric divided must be con- 
ceived to be electrified, so that the surface density at any point of 
the surface is equal in magnitude to the displacement through tha’ 








point of thesurface reckoned inwards ; sothatif the displacement isin 
the positive direction, the surface of the element will be electrified 
negatively on the positive side and positively on the negative side. 
These superficial electrifications will in general destroy one another 
when consecutive elements are considered, except where the 
dielectric has an internal charge, or at the surface of the dielectric. 

“That whatever electricity may be, and whatever we may un- 
derstand by the movement of electricity, the phenomena which 
we have called electric displacement is a movement of electricity. 
in the same sense as the transference of a definite quantity of 
electricity through a wire is a movement of electricity, the only 
difference being that in the dielectric there is a force which we 
have called electric elasticity, which acts against the electric dis- 
placement, and forces the electricity back when the electromotive 
force is removed ; whereas in the conducting wire the electric 
elasticity is continually giving way, so that a current of true 
conduction is set up, and the resistance depends, not on the total 
quantity of electricity displaced from its position of equilibrium, 
but on the qunvtity ‘which crosses a section of the conductor ina 
given time. 

“That in every case the motion of electricity is subject to the 
same condition as that of an incompressible fluid, namely, that at 
every instant as much must flow out of any given closed space as 
flows into it. 

“Tt follows from this that every electric current must form a 
closed circuit. The importance of this result will be seen when 
we investigate the laws of electro-magnetism.” 

In the theory developed the mathematical methods are 
founded upon the smallest possible amount of hypothesis, 
and thus equations of the same form are found applicable 
to phenomena which are certainly of quite different natures 
—as, for instance, electric induction through dielectrics, 
conduction through conductors, and magnetic induc- 
tion. In all these cases the relation between the force 
and the effect produced is expressed by a set of equa- 
tions of the same kind, so that when a problem in one of 
these subjects is solved, the problem and its solution may 
be translated into the language of the other subjects, and 
the results in their new form will also be true. 

The whole subject is divided into four parts—(1) Elec- 
trostatics, (2) Electro-kinematics, occupying the first 
volume; (3) Magnetism, and (4) Electro-magnetism, occu- 
pying the second volume. In the first volume we are 
inclined to give preference to the manner in which the 
latter part has been treated; but this may arise from the 
idea entertained by us that this part will be more consulted 
than any other by practical men. The chapter on electro- 
static instruments is very good, but might have been 
improved by the insertion of diagrams of the various 
instruments described. In fact the illustration of the text 
is akout the only part of the book we feel inclined to con- 
demn. Next in value to seeing the instruments themselves 
is a good description with di 

The analogy between heat and electricity is so great that 
any advance of knowledge relating to the one must of 
necessity throw new light upon the other. It may even be 
found that both proceed from the same source. This 
analogy and the one great ditference is well shown. The 
flow of electricity corresponds to flow of heat, and electric 
potential to temperature. Electricity tends to flow from 
places of high potential to places of low potential, exactly 
as heat tends to flow from places of high to places of low 
temperature. The difference between heat and electricity 
is seen from the following experiment:—“ Suspend a con- 
ducting body within a closed conducting vessel by a silk 
thread, and charge the vessel with electricity. The poten- 
tial of the vessel and of all within it will be instantly 
raised.” . . Under no circumstances do “ signs of 
electricity appear within the vessel, nor will the body 
within show any electrical effect when taken out. But if 
the vessel is raised to a high temperature, the body within 
will rise to the same temperature, but only after a consi- 
derable time, and if it is then taken out it will be found 
hot.” Perhaps one of the best portions in the book is that 
where it treats of Resistance and Conductivity. All infor- 
mation relating to resistance is of value in these days, when 
submarine cables are being laid and projected in every 
direction. The great aim of oe ge is to obtain the 
best conducting material and the best insulating medium. 
Professor Maxwell divides the substances which allow the 
passage of electricity into three kinds—(1) those in which 
conduction takes place without decomposition, consisting of 
metals and their alloys,some sulphates, carbon, &c. ; (2) those 
which undergo decomposition during the passage of the 
current, and which are called electrolytes. In the first of 
these the resistance increases as the temperature rises; in 
the second it diminishes. The third class comprises those 
substances in which we can just detect the passage of 
electricity. Of these substances the practical electrician 
has chiefly to consider those belonging to the first class, 
and thus we find most careful examinations of different 
metals have been made, and the resistances tabulated. 
Thus, according to Dr. Matthiessen and corroborated by 
Dr. C. W. Siemens, quoted by Professor Maxwell, the 
formula r = art + Br + ¥ gives the resistance, when r is 
the absolute temperature reckoned from — 273 deg. Cent., 
and a, 8, y are constants, Thus for 


Platinum . 2=,0°039369 T? + 0:00216407 T — 0°2413, 
Copper . . 2 = 0°026577 T? + 00031443 T — 022751. 
Iron. . . 2 = 0°072545 T? + 0°0038133 T — 1°23971. 


The first volume must not be left without calling atten- 
tion to chapters IX. and XI., dealing respectively with 
“Spherical Harmonics” and “Theory of Electric Images 
and Electric Inversion.” It is impossible to give any idea 
of the contents of these chapters without discussing almost 
every paragraph, as each sentence serves only to assist in 
building up the whole fabric, and the simpler equations are 
used to lead up to those of a more complex nature. The 
theory of spherical harmonics was first given by Laplace, 
and the harmonics themselves are often called “ Laplace’s 
Coefficients.” They are generally expressed in terms of the 
ordinary spherical co-ordinates 9 and $, and contain 27 +1 
arbitrary constants. Professor Maxwell states that he has 
often been perplexed on account of an apparent want of 
definiteness of the idea of a spherical harmonic; and, to 
obviate this, conceived it as derived by the successive 
differentiation of 3 with to 7 axes, and as expressed 
in terms of the positions of its 7 poles on a sphere; and we 





+ ' believe that, while making the conception perfectly definite 
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to himself, this will also make it definite to others. There 
is not one chapter in the book but will repay careful study. 

The second volume of Professor Maxwell’s book, as we 
have said, is devoted exclusively to magnetism, which part 
of the subject is treated as mathematically and as ex- 
haustively as the former. He commences by discussing an 
elementary theory of magnetism, and shows (p. 6) that 
Poisson’s theory explains too much, and that it is prefer- 
able to take a mode of expression not stating too much, 
but yet capable of receiving additions if new ideas are 
developed. The definitions which are given are clearly 
and concisely stated, as is also the next chapter on “Mag- 
netic Force and Magnetic Induction.” It is shown that 
the force acting on a magnetic pole inside a magnetised 
body, “depends, not on the absolute dimensions of the 
cavity, but on the ratio of the length to the diameter of 
he cylinder.” (The cavity hollowed out in the magnetised 

ylinder being cylindrical.) Hence, however small the 
“avity, the force arising from the surface distribution on 
Cts walls will remain, in general, finite. The case where the 
imagnetisation is not uniform nor in the same direction is 
also well worked out. 

But, after all, investigation, however elaborate, ends 
with one simple question how does this affect our every- 
day life? There is no difficulty in replying to this as regards 
electricity aud magnetism. By their aid we communicate 
with our fellow-men in all directions; by their aid our 
ships traverse the oceans in comparative safety; and al- 
though with our present knowledge the readings of the 
compass cannot always be depended upon, we may rest 
pretty well assured that we know the laws even if we do 
not understand the exceptions. Almost every part of 
magnetic science finds its use in navigation. The directive 
action of the earth’s magnetism on the compass needle is 
the only method of ascertaining the ship’s course when the 
sun and stars are hidden. The declination of the needle 
from the meridian seemed at first to be a hindrance to the 
application of the compass to navigation; but after this 
difficulty had been overcome by the construction of mag- 
netic charts, it appeared likely that the declination itself 
would assist the mariner in determining his ship’s place. 

There remain, however, many problems yet unsolved 
with regard to magnetism and navigation. Iron is used 
so largely in naval construction that these problems have 
become very complicated; still such great progress has 
been made, that ere long we may reasonably suppose science 
will furnish us with complete solutions to all of them. 
Professor Maxwell’s labours bear to a great extent on these 
problems, and will be found very valuable. We have 
noticed the testimony of Professor Maxwell as regards the 
methods by which Faraday carried on his investigations, 
and of Faraday’s conceptions, which, whilst practically 
mathematical, were expressed by that great experimentalist 
in non-mathematical language. Thus “he was not tempted 
to enter into the many interesting researches in pure 
mathematics, which his discoveries would have suggested 
if they had been exhibited in a mathematical form . 
and he was left at leisure to do his proper work, to co- 
ordinate his ideas with his facts, and to express them in 
natural, untechnical language.” Passing over the chapters 
devoted to magnetic-electric induction, electro-kinetics, 
electro-magnetic field, &c., which require a thorough 
knowledge of the higher branches of mathematics—not 
even excluding quaternions—although it is stated that, as 
far as possible, the subject has been treated without the 
aid of this particular branch—we give as an example of 
the method of treatment an extract on the electro- 
motive force required to produce a current of varying 
intensity along a cylindrical conductor—the discussion of 
which occurs in the chapter on Parallel Currents, The 
well-known experiment of Ampére with Professor Tait’s 
modification is described just before, and then we read :— 

‘“‘When the current in a wire is of varying intensity, the 


electromotive force arising from the induction of the current on 
itself is different in different parts of the section of the wire, 


being in general a function of the distance from the axis of the | 


wire as well as of the time. If we suppose the cylindrical 
conductor to consist of a bundle of wires all forming part 
of the. same circuit, so that the current is compelled to be 


of uniform strength in every part of the section of the | 


bundle, the method of calculation which we have hitherto 
used would be strictly applicable. If, however, we consider the 
cylindrical conductor as a solid mass in which electric currents are 
free to flow in obedience to electromotive force, the intensity of 
the current will not be the same at different distances from the 
axis of the cylinder, and the electromotive forces themselves will 
depend on the distribution of the current in the different cylindric 
strata of the wire. 

“The vector potential H, the density of the current w, and the 
electromotive force at any point, must be idered as functi 
of the time and of the distance from the axis of the wire. 

‘The total current, C, through the section of the wire, and the 
total electromotive force, E, acting round the circuit, are to be 
regarded as the variables, the relation of which we have to find, 

** Let us assume as the value of H, 


H=S+T,+Urj+io+T, 9... 
Then, from the 





where S, To, Ti, &c., are functions of the time. 
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If p denotes the specific resistance of the substance per unit of 
volume, the electromotive force at any point is p w, and this may 
be expressed in terms of the electric potential and the vector 
potential H by equations (previously given on page 221). 
dy dH 
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Hence we may write 
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To find the total current C, we must integrate w over the section 
of the wire, whose radius is a 


cl 
C=20f" wrdr pm ere & (11) 
0 
Substituting the value of « w from equation (3), we obtain 
c=-(T a? + &e. + nT, a”) ‘ (12) 


The value of H at any point outside the line depends only on the 
total current C, and not on the mode in which it is distributed 
within the wire. Hence we may assume that the value of H at 
the surface of the wire is A C, where A is a constant to be deter- 
mined by calculation from the general form of the circuit. Putting 
H = AC where r = a, we obtain 

AC=S+D+Na@+icc +T a”. (13) 
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If we now write = a, @ isthe value of the conductivity 


of unit of length of the wire, and we have 
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Eliminating T from these equations, we find 
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If J is the whole length of the circuit, R its resistance, and E the 
electromotive force due to other causes than the induction of the 
current on itself, 


(15) 


+ke=0 (16) 


dS_£E 1 


ae alent "he = 
7 — ‘ 1 dC 1 Pac 
E=RC+1(A+,) 4) 122 R dt 
1B@GC 1haAC 
——— 
tap ae isoreae? © he 


The first term, RC, of the right-hand member of] this equation 
expresses the electro-motive force required to overcome the resist- 
ance according to Ohm’s law. 


‘“ 1\dC . 

The second term, / (a + 7 1 yp? exPresses the electromotive 

- O 
force which would be employed in increasing the electrickinetic 
momentum of the circuit, on the hypothesis that the current is of 
uniform strength at every point of the section of the wire. 

*The remaining terms express the correction of this value, 
arising from the fact that the current is not of uniform strength 
at d¥fferent distances from the axis of the wire. The actual system 
of currents has a greater degree of freedom than the hypothe- 
tical system in which the current is constrained to be of uniform 
strength throughout the section. Hence the electromotive force 
required to produce a rapid change in the strength of the current 
is somewhat less than it would be on this hypothesis. 

“The relation between the time-integral of the electromotive 
force and the time-integral of the current is— 


fia- R foacsi(as : 


| “If the current before the beginning of the time has a constant 
| value Co, and if during the time it rises to the value of Ci, and 
remains constant at that value, then the terms involving the 
differential co-efficients of C vanish at both limits, and 


fir - R feat + (a +! Ye, ~ ) 


—the same value of the electromotive impulse as if the current 
had been uniform throughout the wire.” 
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Hitherto we have spoken wholly of Professor Maxwell’s 
work, as it will be found to contain the greater portion— 
shall we say the pith!—of Professor Thomson’s, The 
latter has, however, a value of its own, and no professed 
electrician can well be without it. The volume contains 
the collected papers of Sir W. Thomson, which have at 
various times appeared in English and French publications, 
together with additional matter required to connect and 
complete the whole. These papers will be found very 
valuable, many of them giving at greater length the con- 
densation of Professor Maxwell. Especially might we 
mention those describing instruments invented by Professor 
Thomson, the diagrams illustrating the papers being very 
clear, and the explanations excellent. Many of these 
papers, also, are not so full of mathematics, although some 
of them are entirely devoted to the discussion of questions 
in a mathematioal manner. Hence there exists a vast 
mine of information, appealing directly to those whose 
knowledge of the calculi, of quaternions, &c., is small. If 
we should advise, we should certainly say, read first those 
papers on “Atmospheric Electricity” and on “ Electro- 
meters,” &c.; then proceed to those on “ A Mathematical 
Theory of Magnetism,” and if care is taken to get a fairly 
good grasp of the differential and integral calculus, there 
will remain few papers beyond the student’s reach. 

Professor Maxwell treats the question of electro-magnetic 
instruments in a very able manner. In fact we think the 
last half of the second volume deserving of attention from 
everyone, whether he be a proficient or a beginner in the 
science. The latter will find much that he can understand, 
as well as much that he cannot. The one, however, will in 
due time help him to understand the other. Questions of 


immense importance—questions which open up new fields 
us through every chapter of 
the most important, perhaps, is 


of discovery—crowd w 
these volumes. One 








that relating to action at a distance, whether there be or 
be not some medium ing all space. Our ideas 
relating to the undulatory theory of light point to the 
existence of some such medium, and, as Professor Maxwell 
so well describes, magnetic phenomena also point in the 
same direction. His concluding sentence is remarkable, and 
well worth the greatest consideration. “Hence,” he says, 
“ all these theories” —the theories which he has discussed 
in the preceding chapters—“lead to a conception of a 
medium in which the propagation takes place; and if we 
admit this medium as an hypothesis, I think it ought to 
occupy a prominent place in our investigations, and that 
we ought to endeavour to construct a mental representation 
of all the details of its action, and this has been my con- 
stant aim in this treatise.” 

Manual for Railroad Engineers and Engineering Students. Con- 


taining the Rules and Tables needed for the Location, Construc- 
tion, and Equipment of Iailroads, as built in the United 


States. By Gerorce L. Vosg, Professor of Engineering in 
Burdoin College. New York: Lee, Shepherd and Dillingham, 
1873. 


Tuis work is of a more comprehensive character than 
is usually issued under one title. It may be said 
to combine, so far as railways are concerned, a de- 
scription of the duties of a civil engineer, a mechanical 
engineer, and a traffic manager. Although the author 
states that the contents of the volume are more especially 
devoted to the theory and practice of railway engineering 
as it is carried on by our American cousins, yet the scope 
of the treatise has a wider range. The subjects treated of 
are based on the same theoretical principles, although sus- 
ceptible of considerable variation in actual practice. The 
fact of America being a young country at the introduction 
of railways there, saved it altogether from the ruinous ex- 
pense which characterised the establishment of routes of 
steam locomotion at home. Mr. Vose gives the cost of 
the railways per mile in the principal countries in the world, 
taking the American dollar at five to the pound sterling 
as United States, £8851; Great Britain, £35,254; France, 
£31,743 ; Prussia, £25,234; Austria, £14,783; Russia; 
£32,184; Italy, £18,621; Spain, £21,431; India, £19,154; 
Canada, £14,000 ; South America, £23,200. Itis only fair 
to state, both to ourselves and the other nations, which all 
far exceed the modest figure at the commencement, that 
there is no comparison in point of durability, solidity, and 
general efficiency between the ordinary American lines and 
those of the Old World. It is not an uncommon circum- 
stance, for example, for a passenger from New York to 
San Francisco to get out of the carriage when the train 
is passing over some of the bridges and walk over them, 
after the train has passed over in safety. 

The chapter on “ Rockwork and Tunnelling” will be 
found very instructive, as full details are given of many 
of the most remarkable examples of that type of railway 
structure, including the Mont Cenis and the Hoosac Tunnel. 
The latter is nearly five miles in length, and approaches 
nearer in this respect than any other existing example 
to the Mont Cenis. In the “General Remarks” upon 
tunnels the author observes, “The general practice in 
Europe is to allow only one train to be in a tunnel at 
one time.” Under this system, it would be difficult to dis- 
cover a traffic manager who would undertake to work the 
Metropolitan line. The same data which are adopted by 
English engineers with regard to the strength of materials 
are advocated by Mr. Vose, although it must be admitted 
they are not always adhered to by our professional brethren 
in America. The subject of the “Strain in Girders” is 
treated partly by the graphical method and partly by 
calculation, and simple investigations are undertaken of the 
different descriptions of trussed girders so common in that 
country. An Appendix includes the results of Kirk- 
aldy’s valuable experiments upon the qualities of iron 
and steel, together with general specifications for the con- 
struction of a railway. The volume is very well got up, 
and reflects credit to the publishers, A noticeable feature 
is, that the plates are not bound up in the body of the 
work, but arranged in the form of loose sheets in a box, 
which very much facilitates their inspection. 








SovuTH KENSINGTON MvusEuM.—Visitors during the week ending 
24th January, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 8746 ; Naval and other collec- 
tions, 840; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. to 4 p.m., Museum, 1771; Naval and other collec- 
tions, 71; total, 11,446 ; average of corresponding week in former 
years, 13,155; total from the opening of the museum, 13,073,232. 


THE ToRPEDO EXPLOSION aT WOOLWICH.—The accident occur- 
ring from the bursting of a torpedo in Woolwich Arsenal on Satur- 
day last took place with the Whitchead fish torpedo. The fish- 
shaped body is made of steel of special quality, supplied by 
contract, and repeatedly tested by water pressure, we under- 
stand, up to 1100 Ib. and 1200 Ib. per square inch. It is 
usual to charge the torpedoes up to 800 lb. pressure. The one in 
question had been repeatedly fired with 1000 lbs. and was so 
charged on the occasion of the accident. The fore end of the 
fish is meant to contain the bursting charge designed to blow in 
the side of the enemy's ship. Near the end is the air compart- 
ment, and behind the propelling and steering gear. There seems 
no reason to doubt the soundness of the steel or the abstract good- 
ness of any of the interior parts, which are made of steel and 
** Atlas metal.” Many manufacturing operations, including anneal- 
ingand other pr are to the letion of this tor- 

o. It has been surmised that the diaphragm of the air cham- 

r first gave way, and its momentum and the air pressure together 
drove the near end of the torpedo out. Be this as it may, it is an 
accident that is difficult to trace down to the precise origin. Sad 
as are the consequences of an explosion of this kind in Woolwich 
Arsenal, we cannot but reflect on what might have been the 
results of a similar accident occurring on board ship. The posterior 
half of a torpedo driven back in the interior of a ship with the 
force due to the pressure of 1000 lb. per square inch might 
indeed be terrible in its effect. Looking to the future, and espe- 
cially to the probability of torpedoes suffering in any way from 
corrosion or other deteriorating influences in store, we trust a 
considerable margin of strength will be by some means given to 
torpedoes manufactured for service for the future. A store of 
torpedoes which have performed their “runs” in the Canal, and 
been passed into the service now exist ; we should feel inclined to 
limit strictly the presssure to which these are to be charged on 
service, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
; spondents.) 





FOUR-COUPLED TRACTION-ENGINE. 

Srr,—Mr. Lee seems to have rather exaggerated the difficulty of 
coupling the leading wheels of 2 traction-engine in the manner 
shown by my sketch published in yoar i — of the 9th inst, 
Certainly, a bolt proportioned as those i ustrated would soon be 
sheared in two ; but it would be easy to make it the strongest part 
of the whole machinery, and if properly fitted there would be 
very little play or — ility of back-lash. 

Discussion on this point is, however, unnece , a8 I freely 
admit the superiority of Mr. Lee’s arrangement, which I believe 
will be found to answer satisfactorily. Mine was pe | the first 
idea which suggested itself when the advantages of “- oying all 
the wheels as drivers became evident in the course of the experi- 
ments I was engaged in making; and as my recommendation to 
try a four-coupled engine was not adopted, I gave no thought to 
the designing of anything better. Whatever arrangements may 
be used for giving motion to the wheels, I believe that the path to 
the successful use of traction-engines, properly so called, lies in 
the employment of all the wheels as drivers. . MORESHEAD. 

1, Princess-place, Plymouth, Jan, 22nd. 





CIRCULATING PUMPS. 

Srr,---All ships of the present day being fitted with surface 
condensers which require large pumps for forcing water through 
the tubes of the condensers, the idea has occurred to me that 
these pumps could be made available at a moderate cost as bilge 
pumps in case of a serious leakage in a ship, namely, by having a 
branch pipe leading from the inlet pipes of the circulating pumps 
to the centre of the bilges with a sluice or other valve so that they 
could be used for pumping away a large body of water. 

The sluice valves of the bulkheads should all be of the same 
area as that of the inlet valves of the pumps in order to facilitate 
a free flow of water from any of the compartments into that of 
the engine-room. This arrang tI i would be highly 
valuable in extraordinary cases, as one can well conceive that there 
have occurred numerous instances at sea where had such means 
existed for checking a disaster of the sort valuable life and pro- 
per would have been saved, Gro. RuTTER, | 
Chief Engineer, SS, Corsica. 





St. Thomas, West Indies, 
Jan, 13th. 





REDGRAVE’S DICTIONARY OF ARTISTS OF THE ENGLISH 
SCHOOL, 

SrR,—Will you permit me to call attention to an omission in 
the valuable “Dictionary of Artists of the English School,” by 
Mr. Samuel Redgrave, which has been recently published by 
Messrs. Longmans, Green, and Co. 

Whilst enumerating many of the minor works of my father, the 
late Captain Fowke, R.E., Mr. Redgrave omits to mention that the 
original design for the Royal Albert Hall was his. I have pointed 
out this error to the author, who has kindly promised that it shall 
be corrected in any future editions of his work; but, as he does 
not contemplate its speedy re-issue I trust that you will allow me, 
at once, to notify an oversight which is most damaging to my 
father’s memory and which occuring in a work of so high authority 
is doubly injurious. Frank REDE FOWKE. 

8, St. Philip’s-terrace, Kensington, W., 27th Jan., 1873. 





RAILWAY SIGNALS, 

Sir,—Referring to your correspondent, ‘‘ J. D.,” of Jan, 20th, 
on railway signals, he has not explained how the signal would be 
proved that it had been given in case of dispute. I may inform 
** J, D.” that I have an invention which embraces all he desires, 
however. I will give you an abstract of specification of danger 
signal indicator. This invention is for indicating the number of 
danger signals the driver of a train has had against him, and then 
to be checked off by some one appointed at the principal stations, 
It is also constructed so that a danger signal can be worked in con- 
junction with it on the engine in front of the driver. The 
apparatus is arranged to adjust itself after registering a danger 
signal and cannot be tampered with by the driver.: This apparatus 
is worked with the same pull as the semaphore danger signal. 

Chandos Works, 1” “trie Liverpool, A. T. Brown, 

Jan, 26th, 





MOULDINGS. 

S1r,—The subject of artistic mouldings and ornament as appli- 
cable to engineering is one well deserving the attention of engi- 
neers, though not in the sense desired by your correspondent 
Lad ( i B. ” 

Far be it from me to discourage these attempts at architecture 
by persons whose eye for the beautiful leads them to embellish 
ironwork, which is not strictly in the province of engineering. 
For instance, I have no objection whatever to ornamental iron 
gates, or lamp-posts, on which decoration is not really necessary, 
but is often commendable ; consequently my remarks will apply 
more especially to tools, machinery, and the work of the mechanical 
engineer. 

It is a matter for regret that so many at the present time should 
go beyond that one step said to separate the sublime from the 
ridiculous. Their ingenuity in producing fanciful forms, and dis- 
torting otherwise neat-looking objects, might be much better 
employed in seeking a judicious arrangement of material, Let us 
look, as an illustration, at a modern stationary engine. Surely 
this, above all things, might be exempt from ornament. But 
what do we find? The entablature is usually a wonderful piece of 
work, and is often selected for the indulgence of whatever archi- 
tectural propensities the engineer may possess. The caps of the 
columns supporting it for profuseness of ornament might vie with 
pallisading, whilst the bases look like the bottoms of huge candle- 
sticks. Even nuts must hide themselves under a canopy of cast 
iron, and the undulating surface of the cylinder lid, with the 
stufling-box towering steeple-like from it, have projections and 
recesses sufficient fora picture-frame. The whole engine is then 

ainted with a variety of gorgeous tints, and is covered by a build- 
ing whose exterior may resemble anything from a house to a 
church, Seriously, if an engineer design his work on sound prin- 
pan and in good proportion, he will not require the, foreign aid 
of ornament to make it look well. Many attempts have been 
made to improve a plain wrought iron connecting-rod by putiing 
beads, &c., in the centre and at the ends, but all have signally 
failed. So that the neater and plainer mechanical work is executed 
the more it is in harmony with the first principles of engineering 
and with common sense, A. B.C. 





METALINE, 

Srr,—I cannot allow “G, B.’s” letter on metaline in yours of 
last Saturday to without notice. Metaline was first brought 
under my notice by an article in THE EnGIngER about four years 
ago headed ‘‘Dry Bearings.” Two days afterwards I called, as 

ou advised, to see for myself, at No, 1, High Holborn, and there 
i found a steam engine with all its frictional fitted with 
metaline and going without a drop of oil to any part of it. I use 
the word going because working would be open to criticism, as 
there was little or no work for it to do; still as it was going at a 
good speed the friction would have caused an engine without oil or 
metaline to heat and cut the bearings, but I say this did n 
I assisted my engineer to take this engine to pieces and pack it for 
America, and he will bear me out in stating that every frictional 
part of it was in as perfect order—after about twelve months’ run- 
ning—as it was when first started, and that no part had been oiled. 





By this you will see I had the opportunity of watching it from 
the commencement to its end in England at that time. I believe 
it has been progressing in America ever since, and I have no doubt 
but your anonymous correspondent will ultimately find out that 
he is decei and not you and the Scientific American. But 
nothing will justify an attempt anotiymously to deceive others—if 
**G, B.” had been so sure, as he says he was, why did he not give 


his name? I have told you I called at No. 1, High Holborn, to see for | 


myself, and I have given you the result of a part of what I saw, 
the whole would take up too much space and time, but it would 
quite cut up “‘G. B.’s” statement. low me now to give you one 
result, not of what I saw in High Holborn, but of what I see at 
these mills, viz., acrank-pin to a steam engine working in old 
brasses fitted with metaline four years ago come next March, and 
at work every working day since then without anything being 
done to ——- a wipe with a white pocket handkerchief with- 
out soiling it, when it has been shown to engineers and others, 
Surely if I am worthy of belief this statement may be taken, 
coupled with that in the Scientific American, as showing a future 
certainty of for metaline, notwithstanding what your corre- 
spondent has said. I trust I have said enough to induce the 
public to withhold an adverse judgment against metaline through 
your correspondent’s statement, neither will I ask them to believe 
what I have stated in its favour; but this I do ask before con- 
cluding my statement; come and see my crank-pin at work, which 
can be done by an + ee with me. Not being ashamed of 
what I have stated, I do not wish to conceal my name and 
address, which are, W. Tuomas. 
Soho Mills, Wooburn, near Beaconsfield, Bucks, 

_ P.S.—I have stated it was to be seen at the above mills; in 
in this I am wrong, for about six weeks ago it was moved to 
another mill I have about five miles from this, where it can be 
seen by addressing me as above. 








SINGLE RAIL RAILWAYS. 

We have received from Mr. J. L. Haddan, C.E., engineer in 
chief to the Imperial Ottoman Government, a long communication 
on a single rail system of roadway. Mr. Haddan has given a 
great deal of attention to the subject of cheap railways, and we 
therefore illustrate his invention fully at page 82. We cannot 
find space for all the matter on the subject which Mr. Haddan has 
favoured us with. The following summary of his paper will, we 
think, render the characteristics of the scheme quite intelligible :— 


‘* Many attempts, (says Mr. Haddan) have been made with the 
view of substituting one rail for two in the construction of rail- 
ways and tramways, though hitherto with but indifferent success ; 
for as a rule we find that three rails or running surfaces of 
different materials have simply been substituted for the usual 
pair of iron rails. 

‘* The practical experiments hitherto made in this direction have 
been principally confined to existing roads, where the central rail 
is supposed to carry the greater part of the weight, the equili- 
brium being maintained by huge side wheels my eg the road 
itself. In France and Portugal considerable success has attended 
this system, though theoretically it is far from being perfect, 
especially for a constantly changing load, such as passengers ; 
moreover, it is open to the objection of requiring a first-rate road.” 

Mr. Haddan then states that it has been his endeavour for some 
years past to provide an economical railway suitable foracountry like 
Turkey, where all the conditions are very unfavourable to railway 
construction proper, and so very different in every respect from 
England. ‘Money at 20 per cent., traffic inconsiderable, country 
very rough, all materials and skilled labour to be imported, no 
notion of the value of time, water scarce, enterprise unknown, 
labour far from plentiful, fuel dear, soil for the most part rocky 
or marshy, distances enormous, transport often impossible, pro- 
duce generally agricultural—and therefore bulky—difficult and 
costly of transport, no cross- s, few, if any, important manu- 
facturing centres ; the only feasible outlets are the river-beds, for 
the most part far too steep for railway use, and whose valleys 
moreover are generally far too narrow and precipitous to admit of 
making detours for so moderating the inclines as to render&hem 
practicable for railways. In Asia Minor it has been found im- 
possible to penetrate the country, except with miles upon miles 
of gradients of 1 in 30, and only then by means of the sharpest of 
pa frequent tunnels‘and viaducts, and the heaviest of earth- 
works, ” 

Mr. Haddan, after some remarks on the working of ordinary 
lines, goes on: ‘‘ To obtain perfect economy in the construction of 
a railway, all the parts of a train should weigh the same per metre 
run, else we shall find our rails and bridges too strong for the 
weight of the carriages, or not strong enough to support the 
ponderous engine. Seeing that the disparity of weight between 
our iages and engines is as much as 4 to 1, it shows us that by 
simply reducing the weight of the engine to that of the carriages 
we should obtain off the reel an economy of 75 per cent, in the 
first cost of rails and girders, and in addition no mean saving of 
wear and tear. Next, the moment we leave the level and attempt 
inclines our engine has to be made still heavier, and mighty 
brakes—worse than useless in ascending—have to be made use of 
for the descents; whereas, in fact, the steeper the inclines the 
more we ought to lighten our burdens, but, unfortunately, the 
very reverse is the case in practice, 

* All such objections (says Mr. Haddan) have been carefully met 
in designing the Pioneer, which the author considers peculiarly 
suitable for Turkey, the colonies, and even the mountainous por- 
tions of our own country. The Pioneer, or steam caravan, has its 
origin in a wooden post and rail railway erected some thirty years 
since at Posen. It worked for many years drawn by horses, and 
later on by a stationary engine, but locomotive steam traction 
could not be made use of owing to the fact that weight was in 
those days necessary for mien. Faery in the locomotive—a 
burden which the wooden fence could not stand. Many engineers 
have since attempted to overcome this difficulty, but it seems to 
me that the Fell horizontal grip, where unlimi hesive power 
can be obtained quite irrespective of the weight of the engine, 
is the only practical means of overcoming the difficulty. The 

rmanent way of the Pioneer consists of a wall of a minimum 

eight of 2ft. 3in. and 14in; thick, surmounted by a single 
rail and sleeper, which simply consists of a lin, plank laid on 
edge in cement and ti with thin half round iron strips, The 
wall rarely exceeds 2ft. 3in. in height, because the gripping 
powers of the locomotive allow the i ee to be t nearly 
coincident with the natural surface of the ground, that is to say, 
with its grosser features. Of course, little dips are not gone into, 
and ravines are made light of and spanned by sandwich arches in 
masonry, or with a single iron girder of but a few inches in width. 
The locomotive and rolling stock are, so to s hes ” ani 
mount astride the wall like a man on horseback, or rather like the 
panniers on a donkey. The are thus double, one-half on 
either side of the the roof being common to both ; there is a 
space of cvout 18in. in width between the two halves, forming as 
it were a passage between them, in the upper of which are 
situated the single wheels which are to run on the summit of the 
wall; the lower part of the is open from end to end to 
allow the —_—-, hung on the wall, to hang down to 
a depth of 2ft, 3in. on either side, The locomotive is purposely 
patended co mane sega ee ae water in one sec- 
tion, fuel in another, boilers in another; by w! means its weight 
r metre does not exceed that of the carriages or wagons when 
len. The weight per metre run is about 8 cwt. The total 





length is 24ft, 8 and its er is sufficient to take 100 
age ey ones ses at a of fifteen miles an 
our. The economy manifested in construction of the 


to nine major points and divers 


ees eecloend is 
lees important ones:—(1) The is spread out over as great a 


ble, and concentration of weight is carefully 


eschewed. "@) i 

ew 2) The load or weight of the train is evenl 
distributed throughout. (3) No banks or cuttings are Ravme f 
owing to the powers of the locomotiv 

the train to follow the natural surface of the soil. (4 
| No. transverse lev of the soil is requi 


uired, because the 
train does not run on the ground, but on the top of the wall, (5 
The size of the rolling stock is reduced to the minimum, 


suffi- 
ciently large to te almost singly, and goods 
size pd cost of tunnels ol tsilien 


piecemeal, whereby the 

are reduced to a mere trifle. (6) The light weight of the Pioneer 
permits rapid travelling even over the roughest ground. 1) The 
time of construction ner be measured by months instead of years, 
an important economical iten. where interest on money is so high 
asin Turkey. (8) When constructed in iron the whole is trans- 
rtable. (9) The Pioneer, owing to its climbing powers, can 
ollow a crow line more nearly, and can open up hitherto inacces- 
sible positions ; and, moreover, can follow up the rivers (in their 
beds, if necessary), which frequently form the only means of com- 

munication in most mountainous countries. 
The locomotive is moog on its underside with end ye of hori- 


i ntal to following the natural surface of the ground, 
the intensity of the grip should constantly vary, which is effected 
by a screw and lever arrangement acted upon by the draw-bar, 
which attaches the engine to the train. Thus, as the inclines are 
steep or moderate, so does the pull on the draw-bar vary, and by 
its action on the horizontal driving-wheels open or close their fell 
embrace, moderating the adhesion or grip precisely in the propor- 
tion that the gravity of the train varies in its ascents and descents. 
Thus the whole weight of the train is secured for adhesive pur- 
oses. 

__ “The equilibrium of the locomotive is maintained by the grip of 
its horizontal wheels. The train is composed, firstly, of a locemo- 
tive, then of a caravan of articulated carriages, each articulation 
being about 7ft. long, the whole concluding with a brake-van, 
fitted like the engine with four horizontal wheels. The whole 
mass is attached together by rigid couplings, which, while freely 
permitting articulation, do not allow of the smallest lateral 
motion ; that is to say, that no single carriage can lose its balance, 
a or oy as it is by its two companions fore and aft; and as the 
whole train is continuous, the horizontal wheels of the engine at 
one extremity of the train and those of the brake-van at the 
other, effectually maintain the equilibrium of the whole train and 
prevent all oscillation whatsoever. A train of twenty-four of 
our basket carriages, capable of dating ninety-six pas- 
sengers, will measure in length about 50 metres, and will weigh 
about 20 tons = 8 cwt. per metre run. Each double carriage con- 
tains four passengers, two on other side of the wall and facing 
each other. The seats are composed of slung strips of carpet 
—like American chairs—the balance of the passengers is 
consequently always preserved, even on the stiffest inclines. 
The brake-van is fitted with a stair passage to allow of 
communication with both sides of the train. I spoke of 
the permanent way as a brick wall—in some cases I should 
adopt stone or concrete; and in marshy districts a light 
wooden or iron viaduct, consisting of a single line of posts or 
columns. In all cases the external dimensions of the wall or fence 
must be the same, so that though different soils may be differently 
treated, yet the permanent way will be continuous. That portion 
of the wall or other structure which the horizontal wheels work 
against is especially pre’ for their grip. In the case of the 
wall it consists of a string of cement, and where posts and rails 
are used, of light iron or wood rafters strutted to resist compres- 
sion. In semi-tropical countries it is very difficult to avoid inter- 
ference with the water-sheds. The Pioneer leayes innumerable 
openings in the wall for this p the numbers of these culverts 
positively diminishing in lieu of increasing the cost. Necessarily 
posts and rails would be used in the most exposed positions, and 
in crossing rivers or arms of the sea. In Asia Minor as in many 
other places where no cross feeder roads exist, it becomes necessary 
that the main line should accommodate as large an area as possible, 
Therefore the Pioneer double line is not constructed as at home, 
side by side, but the up-line takes quite an independent route from 
the down-line, touching every now and then at the important 
towns. Where only a single line is used it forms on alternate days 
an ‘up’ or ‘down’ line. 

“The cost of the Pioneer may vary between £300 and £1000 per 
kilometre, a safe rule being to divide an ordinary railway esti- 
mate by ten. Most of the railways in Turkey run but one train 
either way in the twenty-four hours, all the rest of the day the 
whole of the vast capital is lying idle. The Pioneer will, on 
the contrary, run its caravans all day long, and compete with its 
giant opponent like the hare with the tortoise.” 

Mr. Haddan concludes his paper with a few extracts from his 
work, ‘‘ The Proper Gauge for Turkish Railways.” 

We have only to add that a line on this system is to be con- 
structed from Alexandretta to Aleppo, a distance of ninety-eight 
miles. The cost is put down at £100,000. The annual outlay for 
camel and mule transport, according to Mr. Consul Skéne’s report, 
averages per annum £50, The company, therefore, expect a 

rofit of at least 30 per cent. or 40 per cent. The works, Mr. Had- 

states, will require twelve months only for their construction. 

The first train on this system is now being constructed for the 
company in Munich. 








THE Unitep States Navy.—According to the Navy Register of 
1873, the United States pee 167 vessels, carrying 1321 guns 
—apparently a respectable, though by no means a powerful navy. 
But when the list of these vessels is critically examined a very 
different impression is received. Of the 167 vessels, twenty-seven 
are tugs, not in any sense war vessels, and useful solely for towing 
and mesenger boats—the errand boys of the navy. enty-nine 
more are sailing vessels, of as little use in actual warfare against 
modern vessels as a Queen Anne’s arm would be against a repeat- 
ing rifle. These sailing vessels are now used principally as store- 
ships, practice ships, and receiving ships, and are steadily rotting 
away. This reduces the number to ninety-one. Of this number, 
sixty-three are steamers, Of these, according to Mr. Archer, six- 
teen are on the stocks, work suspended and the vessels decaying, 
two are worthless, two are undergoing reconstruction, which will 
occupy six months, and five are three gun ships, not to be 

ed as ships of war, leaving only thirty-eight available vessels, 
including ten white oak vessels, which have been condemned by a 
board of naval officers as “‘ worthless for war purposes.” To these 
thirty-eight steamers we must add our effective iron-clads. But 
what are our effective iron-clads? Only six are available and only 
three are ready for sea. These are the Mahapac, Manhattan, and 
Saugus, now at Key West. Thus it hap ed that when the 
Spanish troubles first became serious, the Secretary of the Navy 
could command in all but thirty-seven vessels, carrying 530 guns, 
in the European, North Atlantic, and South Atlantic waters. To 
have recalled these would have left the commerce of the country 
at the mercy of Sy tye ete should send out. In point of 
quality, it must be addmi' that we have no first-class war 
vessels. Our iron-clads are not sea-going. Some of them are by 
courtesy and custom classified as sea-going, but they have not gone. 
and they could not go, to sea with ay oie that they co 
their crews safely, or remain afloat in any ——— 
ba on the open ocean with the iron-clad vessels of ern 





navies, As we lack in quality, so we lack still more in quantity of 
naval force, The iron we have would e, we have every 


reason to believe, an utterly worthless reliance in any serious 
struggle. Nor does the Navy Aj tian Bill allow any remedy 
for condition of things. e have we 


not a war navy, 
sixteen millions a- 


cannot, by the ual expenditure of 
Fae dean 




















Jan. 30, 1874. 


THE ENGINEER 











ROYAL AGRICULTURAL SOCIETY. 

Hiruerto intending competitors at the shows of the 
Royal Agricultural Society have received little or no in- 
forntation as to the points to be attended to in the con- 
struction of machines or implements, and the value that 
will be attached by the ju to various qualifications. 
Last year, for example, at Hull, it was only at the last 
moment that competitors knew ‘how many marks would 
be given for a flat furrow, and how many for light draught 
in the plough classes. In order to overcome this objection 
in future, arrangements have been made by the Council, 
ably assisted by Messrs. Eastons and Anderson, the engi- 
neers to the Society, by which exhibitors will be su 
plied with information early in the year, sufficient to guide 
them in their subsequent proceedings. We annex the 
programme for the Bedford Meeting next July. It de- 
serves the special attention of all intending competitors. 

The next meeting of the Royal Agricultural Society will 
take place at Bedford on Monday, 13th July, and four 
following days. 


PRIZES. 
brent pounen. £ 

Class 1. General i wwe oe 10—5 
Class 2. Corn D 15-10 
Class 3. For the best says to @ corn drill for hill- 

side delivery — = « SS 
Class 4, Corn drills for small occupations ove 10—5 
Class 5. Drills for turnips and other roots on the fiat... 10—5 
Class 6. Drills for turnips and other roots on the ridge 10—5 
Class 7. Drills for turnips and other roots on the bataasta 

without manure-box ... 0. s+ ses 10—5 
Class 8. Water drills eco one ooo 10—5 
Class 9. Drills for small seeds — 10—5 
Class 10. Barrows for pe small i seeds . 5- 
Class 11. Drill pressers ... .. 5— 
Class 12, Potato drills ... ee 15-10 

Section II.—Horse-Hogs. 

Class 13. Horse-hoes for general purposes 10—5 
Class 14. Horse-hoes combined with drill for small seeds 5— 
Class 15. Single-row horse-hoes for ridge and flat ... ... 10—5 
Class 16. Single-row grubbers - a 
Class 17. Horse-hoes for thinning turnips 15-10 

Section III.—ManvureE DISTRIBUTORS. 
Class 18. Distributors for liquid manure . = 10— 
Class 19. Distributors fordry manure ... «- 5— 

Section IV.—Wacons. 
Class 20. Pair-horse wagons.. - 15-10 
Class 21. Light wagons on springs: 10—5 
Class 22, Other wagons... ... ove 10-- 
anaee v.- ou. 

Class 23. Single-horse carts ~~ ee aptaent al 

POSES vee ane 10—5 
Class 24. Harvest carts . 10— 
Class 25. Market carts on ‘springs 10 - 
Class 26. Carts for the conveyance of ‘water, with pump 

attached =a... ave oo 000 10—5 
Class 27. Uther carts ... ... ove 10-- 

Section VI.—StTock AND ‘tuesonee Carts. 

Class 28, Low-bodied carts, on springs, for eggpnagrca of 

stock 10— 
Class 29. Lorries, or other vehicles, for the « conveyance of 

implements ... =~ B= 
Class 30. Carts with crank axle and low body coe ee = LU 

Section VII.—Movasie Huts. 

Class 31. Shepherds’ huts on wheels .. 10 -5 
Class 32. Vans for men engaged in steam cultivation, 

with fittings... - 15-10 


Miscellaneous awards to agricultural a articles not included 
in the ordinary rotation o Ten silver medals. 


Points of Merit to be awarded for Perfection in varivus qualifica- 
tions to the Implements presented for Trial. 
Section I.—DRILLs. 
Class I.—General Purpose Drill. 
1. Mechanical construction, soundness and quality of mate- 


rials and workmanship woe es | 
2. Simplicity and lightness, combined with strength -- 100 
3. Size, form, and general arrangement of seed and manure 
boxes... 70 
4, Construction and adaptation of seed and manure dis- 
tributors... 50 
5. Facilities for regulating quantities of seed and manure 
delivered ... ..- 50 
6. Form, materials, and arrangement of “eonducting tubes 
and coulters... ... 70 
7. Efficiency of steerage arrangements . eee 50 
8. Arrangement of press bar... 20 
9. Regularity of distribution of seed and manure, ev enness 
of depth, draught, - ees oe: of work 
done on — ove oe 300 
eee eee ee 90 
1000 
Class II.—Corn Drills, 
1, Mechanical construction, soundness and quitly « 
materials and workmanship ... 2.0 
2. Simplicity and lightness, combined with strength... 100 
3. Size, form, and general arrangement of seed boxes ... 70 
4. Construction and adaptation of seed distributors... ... 50 
5. Facilities for regulating quantities of seed delivered .. 50 
6. Form, materials, and arrangement of happened we 
and coul: ove eee 70 
7. Efficiency of steerage arrangements . ore 000 one 50 
8. Arrangements of press bar ... ...  «.- 20 
9. ey of distribution of seed, evenness of depth, 
9 ught, and oa oiigpoeage of work done on trial. 
"10. Price ... see 08) see eee 90 
1000 


Class III.-—For the best ataptation to a Corn Drill for hill-side 
delivery. (Left to the discretion of judges.) 
Class IV.— Corn Drills for small occupations. 


Same points as in Class II. (corn drills) a -- 1900 
Class V.—Drills for Turnips and other roots on the flat. 
Same points as in Class I, (general purpose drills) ... ... 1000 


Class VI.—Drilis for Turnips and other roots on the ridge. 
echani 


1. M cal construction, soundness and ony of 
materials and workmanship... ee 180 
2. Simplicity and lightness, oe on with strength... - & 
3. Size, form, and general arrangement of seed and manure ‘ 
xes oe 
4, Comsreeinn and adaptation of seed and manure dis- ; 
tributo 50 
5. a for regulating quantities of seed and manure ~ 
6. Form, materials, and arrangemeut of “conducting ‘tubes 
and coulters... pam asi Fcene edits ages a 
7. Form and arrangement of rollers... ... a 





8. Regularity of distribution of seed and manure, evenness | 8. Draught ... 150 
of draught, and general perfection of work done 9. Price ... ... 150 
on hs” a en a ain Ole > oe. OD we ime 

ee Clas; XXII.—Other Wagons. 
Class VII.—Drills for Turnips and other roots on the ridge, without Left to discretion of Judges. 


manure 
Same points as for Class VI., but words “and manure” to 
be omitted in pitti 3 4, 5, and 8 of list peg sip ape 
cations eee 


Class VIII. — Water Drills. 
Same points as in Class I. (general 
qualifications 7 and 8 to be omitted 


Class IX.—Dri!!s for small Seeds 
Same points as in Class IL, (corn ons but on aliications 


_ittysptegae drills), but 








Section V.—Carts, 


—Single-Horse Carts for General Agricultural 
urposes. 


Class XXIII. 


1. Mechanical construction, strength, soundness and toad 
of materials and workmsnship : 2 
2. General design 100 
3. Balance, capacity, and arran seme at for tipping 200 
4. Weight aoemeaie of tire consi tered) a 1 
5. Draught ; 10 
6. Price ... 20 
1000 
| Class XXIV.— Harvest Carts. 
1. Mechanical construction, strength, soundness ne - wed 
of materials and workmauslhi; , 
2. General design oe ee 10 
3. Balance and capacity . 2” 
4, Arrangements of harvest ladders aud for preve enting g 
waste of shed corn re » 359 
5. Weight —— 100 
6. Draught 100 
7. Price ... 150 
10v0 


Class XX V.—Market Carts on Springs. 


1. Mechanical construction, st) engtn, soundness and “ uit ‘'y 
of materials and workin: my ooo ee 3” 
2. General design . eee 10 
3. Strength and range of epring 33 20 
4, Capacity of a“? ero ee 155 
5. Price ... 200 
1000 
Class XXV‘.—Carts for the Conveyance of Wa'er, with Pump 

attached. 

1. Mechanical construction, soundaess, and qui apd of mate- 
rials, workmanship, and durability... eee see eee 250 
2. General design and balance of wre 150 
3. Capacity ... ove 150 
4. Efficiency and simplicity of ‘pump ove 150 
5. Facilities for anew water 150 
6. Price ... oo cee (ote 150 
1000 


Class XX VIT.—Other Carts. 
Left to discretion of Judges. 
Section VI..- Stock anp ImpLeMENT CARTS. 
Class XXVI1I.—Low-bodied Carts on Springs for Conveyance of 
Stock. 


1, Mechanical construction, epee: and quily of mate- 
rials and workmansbip . 250 
2. General design 10) 
3. Strength and range of springs 18 - 10 
4. Arrangements for adjusting level and bs slance of cart . ~~ wee 
5. Facilities for mang and unloz eg 2 one 200 
6, Price ... — > ran 150 
1000 
Class XXIX.—Lorries or other Vehicles for the Conveyance of Im- 
plements. 
Left to discretion of Judges. 
Class XXX.—Carts with Crank Axle and Low Body. 
1, Mechanical construction, soundness, and « — y of mate- 
rials and workmanship - : ~ 2 
2. General design oie 100 
3. Height of floor . 1wW 
4. Capacity of aed eee ene 150 
5. Weight ; eco eee 100 
6. Draught oe 150 
7. Price ... m 150 
1900 
Section VII.—Movanie Hers. 
= XXXI.—Shepherd’s Huts on Wiee’s. 
1, General construction, soundness, and oye of materials 
and workmanshi), ‘and ey ~ -» 200 
2. Internal arrangements . ose owe 250 
3. pacit: . 200 
4, Portability s and draught 150 
5. Price .. x oo ee ene 2u0 
1000 
Class XXXII.—Vans for Min engaged in Steam Cultivation, w th 
fittings. 
1. General construction, soundness, and quality of materials 
and workmanship, ‘strength, and durability a w 8 
2. Internal arrangements and facilities wed agate duplicate 
gear and tools... a 300 
3. Capacity and ventilation 200 
-\e aoa -_ a WO) 
. Price ... 150 
1000 


CONDITIONS OF TRIAL. 
Section I.—Drills.—(1) Such drills as may be selected by the 


| judges will be tested by a dynamometer arranged to draw as nearly 


7 and 8 to be omitted 0 
Class X.—Barrows for Sowing Small Seeds. 

1. Mechanical construction, materials, and workmanship... 210 

2. Simplicity and lightness, combined with strength 110 

3. Size, form, and general arrangement of seed boxes 80 

4. Construction and adaptation of seed distributors .. 60 

6. Facilities for regulating quantities of seed delivered 60 

6. Regularity of distribution of seed, spt and Gane 

_ of work done on trial . oe 350 

7. PEiOe .cc coo ccc 00 con 000 cee ove coe gees 1v0 

1000 
Class XIf.—Drill Pressers. 

Same points as in Class IT. (corn drills), but the words 
**and lightness” to be omitted in paragraph 2; also the 
word ‘‘ coulters” in re 6. a - ar - 8 
to be omitted ... ... ove 930 

Class XII.—Potuto Drills, 
Same points as in Class I. (general pee o—", but 
qualifications 7 and 8 to be omitted 930 
Section II.—Horse-Hogs. 
Class XIII.—Horse-Hoes for General Pu 
1, Mechanical construction, strength, soundness, and 
quality of materials and poengpangende - 209 

2. Simplicity of adjustment 70 

3. Steerage and ease of management coe 150 

4. Adaptation to inequalities of surface oe 80 

5. Suitability of hoes supplied to meet general purposes, 

quality of same ... 

6. Evenness of depth, cleanness of cut, ‘and ‘general perfec: 

tion of work done on trial oes 0 

7. Lightness of ne eco eee 50 

8. Price ... so ove a 50 

1000 
Class XIV.—Horse Hoes combined with Drill ie vant & Seeds. 

1. Mechanical construction sa «- 200 

2. Simplicity - 100 

o Perfection of work done by drill 250 
Perfection of work oe by horse ages 350 

5. ee 100 

1000 
Class XV.— Single Row Horse Hoes for Ridge and Flat. 

3, Mechanical construction, materials, and workmanship ... 200 

2. Simplicity of adjust t a a 

3. Suitability of hoes and shares for ridge and flat... ... 100 

4, Evenness of depth, cleanness of cut, —_ oun magi 

tion of work done on ridge + 200 

5, Ditto ditto on flat - « 200 

6. Lightness of onan 100 

7. Price .. «+. * 100 

1000 
Class XVI.—Single Row Grubbers. 

1, Mechanical construction, materials, and workmanship... 1°0 

2. Simplicity “ os 0 oe on oo SD 

3. Suitability and quality of tines ... 100 

4. Perfection of work ove oe 350 

5. Lightness of area 150 

6. Price ... 150 

1000 
Class X VII.—Horse Hoes for Thinning Turnips. 7 
1, Mechanical construction, strength, soundness, and 
quality of materials and a o o oo O 

2. Simplicity of adjustment - 100 

3. Ease of management... o 100 

4, Adaptation to inequalities of surface . 50 

5. General Paes of work vaagin on trial 400 

6. Price ... a 100 

1000 
Section III.—Manvure DistrisuTors. 
Class XV III.—Distributors for Liquid Manure. 
1, Soundness and quality of maverials, and dnggengpentee 
and durability ... ... ooo 200 

2. Balance and construction of | carriage 150 

3. Facilities for filling 100 | 

4, Adjustment and evenness of distribution, a and d_ general 

efficiency on trial eas, 408 450 | 
. Price ... evo eee 100 | 
Class XIX. —Distributors for Dry Manure. 

1, Mechanical construction, soundness, and dpe die - 

materials and workmanship ... ... 200 | 

2. Simplicity and lightness of draught oo +» 100 

3. Size, shape, and general arrangement of manure box ... 100 

4, Facilities for regulating quantity of manure delivered... 100 

5. Regularity of - epee yes eens egos of work 

done on trial... oon me 400 

6. Price a ee 100 

1000 
Sgcrion IV.— Wacons, 
Ciass XX.—Pair-Horse Wagons. 

1. Mechanical construction, strength, soundness, and 

quality of materials and workmanship - -. os ae 

2. General design 100 

3. Ease of turning, and arrangements of ‘slipper o or brake ... 100 

4, Adaptability for harvest and general farm agen 150 

5. Arrangement for asap — ove 50 

6. Weight .. « ooo eee . 100 

7. Draught ... + ov ove . 150 

8 Price ... ss see ove . oe 150 

1000 
Class XXI.—Light Wagons on Springs. 
1, Mechanical construction, —~ gapeagemain -_ ony 
of materials and workmanshi 200 
2. General design... «» 100 
3. Ease of turning, and arrangement ‘of slipper or brake ... = 


. Adaptability for harvest ~~ = ‘arm 
5. Strength and range of oo 
6. As na pe - 


3g horses ee. eae 


“—- 6+ Oe ee 





100 | Now, also, t 
50 | remember that a penny is 
100 Journal, 


as possible from the same Leight, afl at the same angle as the 
horses, 

Sections IV., V., VI.—Carts, Wagons, d:c.—(1) A course will be 
prepared partly on hard road, and partly on fields or soft ground. 


| (2) The carts, &c., will be loaded in proportion to their capacity, 


build, and strength, to an extent determined by the judges and 
engineers, (3) ‘he loads will consist of straw, roots, and corn, ia 
sacks, disposed in the n usual in actual farm work. (4) The 
weight on each wheel, loaded and unloaded, will be ascertained by 
suitable weighing machines. (5) The tractive force necessary to 
draw the carts, &c., will be compared with the useful load 
transported, and not with the gross load, which includes the cart, 
&c., itself. (6) Such carts, &c., as may be selected by the judges, 
will be tested by a dynamometer arranged to draw as nearly as 
possible from the same height, and at the same angle as horses, 
and two-wheeled carts will also have the load on the horses’ backs 
determined. (7) The springs will be tested with reference to their 
range, absolute strength, and stiffness—that is, the deflection 
per ton. 

Generally, such implements as the judges may select, will be 
tested for draught either by a dynamometer or spring links. 

Every drill, cart, wagon, or other vehicle entered for trial must 
be arranged so that it can be drawn by a single pair of shafts, in 
order that the dynamometer may be applied to it, if selected by 
the judges for such test. 








A ConvENIENT MeasurE.—It may be new to most readers 
of the Journal that a bronze halfpenny is exactly an inch broad, 
and therefore gives us a very convenient measure. Laid on an 
ordnance map of the inch scale the halfpenny covers just 500 acres, 

he third of an ounce is a postal unit, and it is well to 
precisely that weight.—Society of Arts 
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RAILWAY IRON ABROAD. 


WE have now tolerably complete and final statistics in illustra- 
tion of the course of the exports of railway iron from the United 
Kingdom in 1873, and it may be well to compare the statistical 
experience acquired in that year with the corresponding returns 
for 1872, 1871, 1870, and 1869. The aggregate exports last year 
appear to have been 786,800 tons, while in 1872 they amounted to 
945,420 tons, in 1871 to 981,197 tons, in 1870 to 1,059,392 tons, 
and in 1869 to 888,010 tons. The return for 1873 was thus the 
weakest on the list. But it will be more interesting and useful 
to carry the comparison back to 1856, and we accordingly do so, 
appending the value for each year :— 


Year. Tons. Value. Year. Tons. Value 
1856 461,870 eo. £4,095,309 1865 .. 434,300 .. 3,550,563 
1857 .. 457.660 .. 4,000,515 | 1866 .. 498,021 .. 4,183,198 
1858 .. 433,250 .. 3,565,274 1867 .. 580,571 .. 4,861,129 
1859 .. 528,927 .. 4,124,208 1868 .. 583,488 .. 4,660,612 
1860 .. 453,445 .. 38,408,759 1869 .. 880,010 .. 7,238.170 
1861 .. 377,565 .. 2,906,359 | 1870 ..1,059,302 .. 8,756,552 
1862 .. 400,765 .. 2,817,877 1871 .. 981,197 .. 8,084,619 
1863 4. 446,440 .. 3,278,304 1872 .. 945,420 .. 10,225,492 
1864 .. 408,215 .. 2,305,086 | 1873 .. 786,800 .. 10,425,727 


As regards the extent of the exports last year, it will be seen that 
the total receded to a lower level than in any previous year since 
1869, while the value of the exports in 1873 was utterly unprece- 
dented. Considering, indeed, how extraordinarily dear railway 
iron was in 1873, it is rather remarkable that the exports kept up 
so well as they did last year, since we may depend upon it that 
the consumption was reduced as much as possible during the 
twelve months. Extensions and new lines had necessarily to be 
postponed last year, or if they were not postponed they were, at 
any rate, prosecuted languidly, whilst renewals must also have 
formed the subject of more serious consideration than usual. The 
principal foreign consumers of our railway iron last year were, as 
usual, Russia and the United States, and our exports to those two 
great countries last year compared as follows:— 


Year, a United States} 
ao 
Es. de 02 ae «6° ‘on ew ds pe ae, oe 
Wiles oe c¢ co cc co  TRjOOt os oc eo cc co 512,277 
1872.0 oc ce ce co co 106,939 12 oo ce co co 467,304 
1878.2. cc ce co ce © 164,275 12 oe co co eco 186,702 

It will be seen that both Russian and American exports of rail- 


way iron have experienced very violent fluctuations during the 
last five years. As regards Russia, it must be admitted that we 
still did a good export trade in 1873. With respect to the 
United States, there was last year, however, an extraordinary 
contraction, the panic of September, 1873—a panic which still 
continued to make its effects painfully felt in October, November, 
and December—havivg occasioned an almost entire suspension 
of construction operations in the Western States and territories, 
1t is doubtful whether even the greatly reduced total of last year 
will be maintained in 1874, since the decline in the American 
demand is still very severe and marked. For instance, in 
December we only sent the United States 7747 tons of railway 
iron, whilst the corresponding exports in December, 1872, were 
31,686 tons, and in December, 1871, 37,372 tons. The latest 
advices from the United States certainly show some improvement 
in general business, but the credit of the New Western American 
Railroads—always, of course, more or less weak and precarious— 
is now utterly broken, and must revive very slowly, and only with 
the gradual occupation of the wildernesses into which, with a 
certain premature rashness, it was proposed to carry the iron 
horse, It may be interesting to note the steady improvement 
which has taken place during the last five years in the 
consumption of our railway iron in Canada and Australia, the 
exports to those‘important dependencies having been as follows 
since 1869 :— 

Canada. 





Year. Tons Australia. 
1869 .. . oo e0 co co 23,798 .c ce ce co co 28,820 
1870 oe 36,291 oe = ee 8, 691 
Mik se «+ 61,961 oe - 14,691 
1872 oe © ee 00 oe 24800 co cf ce cc es 26,006 
1873 wc ce ce co os ec GA57TB oe oe oe oe ce 35,089 





Although here again there have been some fluctuations, it will 
be noticed that we last year sent the Australias and Canada 89,662 
tons of our railway iron, as compared with 47,121 tons exported 
in the same direction in 1869, showing an increase last year of 
42,541 tons, The Canadas last year suffered to some extent from 
the American panic, and the Canadian demand for our railway iron 
fell off in consequence ; but notwithstanding even the wellnigh 
fabulous prices which prevailed during last year, the Australian 
demand attained a still greater importance in 1873 than in 1872, 
which presented a very sensible advance upon 1871. ‘The Indian 
demand rallied a little jast year, but very slightly, our exports of 
rails and railway material to British India in 1873 having been 
18,087 tons, against 14,651 tons in 1872, 34,523 tons in 1871, 
153,137 tons in 1870, and 99,224 tons in 1869.—Mining Journal. 








OF SOUND BY FOG 
OF A HETEROGENE- 


ON THE DESTRUCTION 
AND THE INERTNESS 
OUS FLUID.* 

By Professor OSBORNE REYNOLDs, M.A. 


(1) THT sound does not readily penetrate a fog is a matter of 
common observation. The bells and horns of ships are not heard 
so far during a fog as when the air is clear. In a London fog the 
noise of the wheels is much diminished, so that they seem to be 
at a distance when they are really close by. On one occasion 
during the launch of the Great Eastern the fog was reported so 
dense that the workmen could neither see nor hear. 

(2) It has also been observed that mist in air or steam renders 
them very dull as regards motion. This is observed particularly 
in the pipes and passages in a steam engine. Mr. D. K. Clark 
found in his experiments that it required from three to five times 
as much back pressure to expel misty steam from a cylinder as 
when the steam was dry. 

(3) My object in this paper is to give and to investigate what 
appears to me to be an explanation of these phenomena ; from 
which it appears that they are intimately connected, that, in fact, 
they are both due to the same cause. This explanation will be the 
clearer for a few preliminary remarks. 

(4) The nature of a fog and the manner in which the small 
spherical drops are suspended against their weight is well under- 
stood. So long as the fog is at rest or moving uniformly, the 
drops being heavier than the air, tend to sink like a stone in 
water, and consequently they are not at rest in the air but are 
moving through it with greater or less velocities according as they 
are large like rain or small like haze. This motion is caused 
entirely by the difference in the specific gravity of the air and 
water ; if the drops were merely little hard portions of air they 
would have no tendency to descend. In some fogs the drops are 
so fine that they appear to be absolutely at rest, and will remain 
for a long time without any appreciable motion. The force which 
retards the downward motion of the drops is the friction of the 
air, and this is proportional to the surface of the drop and the 
square of the velocity. As the drops get smaller their weight 
diminishes faster than their surface, and consequently the friction 
will balance the weight with a less velocity. The exact law is 
that the velocity caused by the weight of a drop is proportional to 
the square root of its diameter. This is the general explanation 
vf what goes on under the action of gravity when the fog is at 
rest or moving uniformly, and we may make use of it to illustrate 
what goes on when the fog is subjected to accelerating or retard- 
ing forces, 

(5) If we imagine a vessel, full of such a compound as the fog 
is made of, to be set in motion or stopped, the accelerating or re- 


* Manchester Literary and Philosophica Society. 





tarding force will have to be transmitted from the sides of the 
vessel to the fluid within it by means of pressure. These pres- 
sures will act equally throughout the fluid, and if the fluid were 


and it would all move together, but the pressures will obviously 
produce less effect on the drops of water than they do on the 
a volumes of air, and the result will be that the drops 
of water will move with a different velocity to the air—that the 
drops of water will in fact move through the air just as they do 
under the action of gravity. In fact, if the air is subject to an 
acceleration of 32ft. per second the effect on the drops (their 
motion through the air) will be the same as that due to their 
weight. It is easy to conceive the action between the air and the 
drops of water. If a mass of air and water is retarded it is obvious 
that the water, by virtue of its greater density, will move on 
through the air. This property has, in fact, been made use of to 
dry the steam used in steam engines. The steam is made to take 
a sharp turn, when the water, moving straight on through it, is 
deposited on the side of the vessel. 

(6) Owing to this motion of the water through the air, it would 
clearly take longer with the same force to impress the same 
momentum on foggy air than on the same when dry. This is 
obvious, for at the end of a certain time the particles of water 
would not be moving as fast as the air, and consequently the air 
and water would have less momentum than the same weight of 
dry air all moving together: that is to say, if we had two light 
vessels vontaining the same weight of fluid, the one full of dry air 
and the other full of fog, and both subjected to the same force 
for the same time, at the end of this time, although they would 
have exactly the same motion, their contents would not, for the 
drops of water in the fog would not be moving so fast as the 
vessel, Now the energy expended on each of these vessels would 
be the same, but, inasmuch as the effects are different, the energy 
acquired by the foggy air would be less than that acquired by the 
dry air, the difference having gone to move the water through the 
air; that is to say, it would require more pressure to impress in 
the same time the same velocity on foggy air than on dry air of 
the same density. 

(7) This, then, fully explains the dulness with which foggy air 
acquires motion. In the passages of a steam engine the steam is 
subjected to continual accelerations and retardations, each of 
which requires more force in the manner described with misty 
than with dry steam, and at each of which the particles of water 
moving through the steam destroy energy in creating eddies. 

(8) Although not so obvious, the same is true in the case of 
sound. The effect of waves of sound traversing a portion of air is 
first to accelerate and then to retard it. And if there are any 
drops of water in the air these will not take up the motion of the 
air so readily as the air itself; they will allow the air to move 
backwards and’ forwards past them, and so cause friction and 
diminish the effect of the wave as it proceeds, just as a loose 
cargo will diminish the rolling of a ship. 

(9) It is important to notice that this action of the particles of 
water is not analogous to their action in reflecting the waves of 
light. It has been assumed as an explanation of the action of fog 
on sound that the particles of water break up the wave of sound 
by small reflections in the same way as they scatter the waves of 
light. The analogy, however, is not admissible ; for in the case of 
light the wave length is shorter than the thickness of the drops, 
and the surface of the drop acts in the same way as if the drop 
were of large extent; but in the case of sound the wave’s length 
inay be thousands of times the thickness of the drop, and instead of 
the whole wave being reflected it will only be a very small portion 
of it. Even this portion can scareely be called a reflection ; it is 
due to the motion of the air past the drops like the waves of 
oe caused by a bullet, or the waves thrown off by the bow of 
a ship. 

(10) A certain portion of the resistance which the air offers 
to the motion of the water through it is this—what is called in 
naval science wave resistance ; but it can be shown that the pro- 

rtion of this resistance to the resistance in causing eddies 

iminishes with the velocity, and consequently it can have very 
little to do with the effect of the drops of water on the waves of 
sound, in which the velocity of the water through the air must be 
very small.* 

(11) So far, then, I have shown the manner in which the 
diminishes the sound ; it remains to ider th 
between the size of the drops and their effects. I am not aware 
that any observations have been made with respect to this. I do 
not know whether it has ever been noticed whether a fine ora 
coarse mist produces the most effect on sound. Itdoes not appear, 
however, that rain produces the same effect as fog; and con- 
sidering rain as a coarse fog, we must come to the conclusion that 
a certain degree of fineness is necessary. 

If we examine theoretically into the relation between the size 
of the drops and the effect they produce, always assuming the 
same quantity of water in the air, we find in the first place that 
if the air is subjected to a uniform acceleration, which acts for a 
sufficient time for the drops to acquire their maximum velocity 
through the air, the effect of the drops in a given time—that is to 
say, the energy dissipated in a given time—is proportional to the 
square root of the diameters of the drops. This appears from the 
action of gravity. As previously stated, the maximum downward 
motion of the drops, and hence the distance they will have 
fallen in a given time, and the energy destroyed, is proportional to 
the square root of their diameters. Hence where the acceleration 
acts continuously for some time, as would be the case in a steam 
pipe, the effect will increase with the size of the drops. 

This effect may be represented by a parabolic curve in which 
distance is measured from the vertex along the axis represent the 
size of the drops and the corresponding ordinates represent their 
effects in destroying energy. 

If, on the other hand, the acceleration alternates very rapidly 
then there will not be time for the drop to acquire its maximum 
velocity, and if the time be very short the drop will practically 
stand still, in which case the effect of the drops will be propor- 
tional to the aggregate surface which they expose. And this will 
increase as the diameter diminishes, always supposing the same 
quantity of water to be present. 

This latter is somewhat the condition when a fog is traversed by 
waves of sound, so long as the drops are above a certain size ; 
when, however, they are very small, compared with the length of 
the waves, there will be time for them to acquire their maximum 
velocity. So that starting from drops the size of rain, their effects 
will increase as their size diminishes, at first in the direct pro- 
portion, then more and more slowly until a certain minuteness is 
reached, after which, as the drops become still smaller, their 
effect will begin to diminish, at first slowly, but in an increasing 
oye tending towards that of the square root of the diameter of 

e S, 

This affect may be represented by a curve which coincides with 
the previously described parabola at the vertex, but which turns 
off towards the axis, which it finally approaches as a straight line, 

This completes the investigation, so far as I have been able to 
carry it. The complete mathematical solution of the equations of 
motion does not appear to be possible, as they are of a form 
that has not as yet on integrated. However, so far it appears 
to me to afford a complete explanation of the two phenomena, 
and further to show a fact not hitherto noticed, that for any note 
of waves of sound there is a certain size of drop with which a fog 
will produce the greatest effect, 
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A TELEGRAM from Ontario states that extensive freshets have 
occurred in the pape and have done some damage tothe 
Great Western way of Canada, 





* This reflection has nothing to do with the reverberation from clouds 





which occurs in a thunderstorm, which is probably due to the different 
density of the clouds, and takes place at their surfaces, 


homogeneous they would produce the same effect throughout it, . 





PEAT IN GERMANY AND THE COST OF 
WORKING IT. 

THE prominence which the peat question has lately received from 
the engineer, the capitalist, and the general public, induces us to lay 
before our readers the following extract from the Allgemeine 
Deutsche Politechnische Zeitung, as affording an opportunity for 
seeing what is done in the matter abroad. 

Herr Busch, a landed proprietor in Gross-Massow, near Lauen- 
burg, appears to be carrying on the peat industry on his own estate, 
and communicates to our contemporary that he was delegated by 
the ‘‘Lauenburg Branch” of the ‘‘ Pomeranian Agricultural 
Society ” to examine and report upon a new peat-press constructed 
by Stuetzke Bros., jun., Lauenburg, which commanded at the 
time considerable attention. After having seen the machine in 
operation, he was so well satisfied with its capabilities that he 
recommended his branch society the purchase of one. He reports 
the machine to be exceedingly simple in construction, capable of 
working up all manners of peat, requiring little power and almost 
only juvenile attendance. The price of the same, although not 
definitely mentioned, seems to be somewhere between £20 and £25, 
The following description is given :— 

‘* The peat-press consists of a wooden tub about 6ft. high and 2ft. 
wide, chained upon a kind of sledge. The wooden vessel contains 
an upright shaft which may be set in motion by means of a horse 
gear. This shaft carries on the bottom an iron disc, above it two 
revolutions or turns of screw-blades, and above these four similar 
blades, each forming a quadrant, and so arranged that they form 
a complete revolution. Knife-like projections in the wooden vessel 
prevent the peat revolving with the blades and shaft ; the opening 
for the introduction of the'raw peat is at the back on top ; in front 
is the iron delivery, which may be opened by means of a lever, 
and contains a wooden conical mould, through which the peat 
issues in four endless strings or streams on an inclined table, on 
which it is cut in pieces or blocks of convenient length. The whole 
of .the parts of the machine are so constructed that repairs 
are reduced to the very minimum. The machine requires one 
horse, three adults, and three or four boys or girls, according to 
the size and distance of the drying ground. If the peat to be 
worked lies entirely under water or has otherwise been rendered 
very soft or wet, it must be thrown up to dry a little ; in the same 
way has it to be wetted if too dry. Asa rule it may be operated 
upon just as dug from the bog after removal of the top layer, but 
if the quality varies much at different depths it is desirable to mix 
the same in digging and throwing out. Two men dig the peat 
and cart it to the machine, which is placed as close as possible ; a 
third feeds the machine, taking care to keep it constantly full in 
order to facilitate the even discharge of the streams of moulded 
peat. If the latter canot be moved forward on the wetted table 
without getting crushed and squeezed, then the pulp is too wet ; 
if it crumbles it is too dry; if the stream be uneven or in- 
complete the mould is clogged, and may be opened at 
once and the obstruction be removed. Very little practice 
overcomes and entirely avoids these difficulties. A girl or boy 
stands on the left-hand side—from the machine— of the table, and 
cuts from the stream with a sort of wooden spade 4in, square— 
while holding the former with the left-hand—a length of 10in., 
and removes the same to the end of the table, from whence it is 
loaded on a cart by one of the remaining two or three children, 
and wheeled to the drying ground. If there is sufficient room the 
pieces are simply laid side by side in a dry atmosphere, Three 
days suftice to air dry the same, and in two or three weeks they can 
be stowed into large heaps. The writer here repeats that peat 
having gone through this machine dries much more quickly and 
burns with greater intensity of heat; also that the lightest and 
poorest stuff so worked is fitted for consumption under steam 
boilers. One volume of this press peat is equal to about two of 
Hanover peat, or to three of ordinary cut peat, and the intensity 
of heat developed stands in the same proportion. 

‘One horse is sufficient for ten hours’ work per day, the dyna- 
mometer only showing 801b. to 95lb. on a beam 13ft. 6in. long, 
according to the size of the mould and the condition of the raw 
material, making two rounds per minute at thirty-seven pacts 
each, or a total of seventy-four paces per minute, the exertions cf 
the animal not lying so much in the intensity of the pull, but in 
going round in a circle, and this one can do easier than another. 
Next to the regular speed of the horse the production of the 
machine depends on the size of the moulds used. No. 1 is 3hin. 
square, and produces in fifty minutes—during which the horse 
makes 118 rounds by exerting a pull of 801b. on the 13ft. Gin. beain 
— 1000 pieces of peat 10in. long, containing 122,500 cubic inches = 
70g cubic feet of wet peat. Absolutely dry, one of these pieces 
weighs 1 lb. loth.—1l Ib. 40z., or rather more, in English. No. 2 
is 3fin. square, delivering in one hour and five minutes and 150 
rounds of the horse, 1000 pieces of peat 10in. long, the dyna- 
mometer showing 85 1b. to 88 lb. on the same length of beam. The 
bulk of wet peat thus delivered is 812 cubic feet, one piece 
weighing 1lb. 17]th.—say 1]b. 84 0z. English, rather more — 
when absolutely dry. Mould No. 3 is 4in. square, and delivers in 
one hour fifteen minutes, 144 rounds of the horse with a pull 
of 921b, to 95lb., the same number of pieces, viz., 1000 also 
10iu. long, being 101} cubic feet wet peat, which weigh when 
quite dry 2lb. 40z. each piece. Some cut the peat only 8in. long, 
others 12in.; 10in. is the best result of a number of trials. He 
uses form No. 3. His hands have to produce 7000 pieces per day, 
and he pays 6sgr. (7°2d.) per 1000; for turning over or restavking, 
06d. per 1000 each time. He turns his peat over three times, and 
pays 9d. per 1000 in the stack, but this extra expenditure is more 
than covered by the greater value of the product and the saving of 
carriage by reason of the reduced bulk. Peat thus prepared from 
the 1st to the 20th May proved excellent fuel in the writer’s steam 
distillery.” 

We shall only add a few remarks to the above translated extract. 
The apparatus in question certainly seems so simple, judging from 
the description given, that it would, perhaps, be impossible to 
excel it in that quality; at the same time it appears to us to be 
capable of further development. Of course it would be easy 
enough to adapt the same for and attach steam power, since the 
horse gear only seems to be the special requirement of the manu- 
facturers there who may have horses to spare at the time they 
carry on the manufacture. Assuming, however, as we ought, that 
the apparatus answered all practical purposes, let us just make a 
comparison of weight and cost. 

Herr Busch, we are sorry to see, omitted to give any data as to 
what bulk the material is reduced to when dry, but this is not 
very material, 7000 pieces of form No. III., at 2°0blb. each, which, 
it will be seen, leaves a margin of 1000 per day for loss of time, 
gives a daily production of 64 tons as near as possible, for which 
Herr Busch pays 7 x 9=:63=5s. 3d., or say 10d. per ton, to which 
must be added the cost of the horse-power and the use of the 
machinery. This is so low a figure that we need not stop to con- 
sider the latter, but attempt to estimate the cost of production 
according to English prices. The motive power required would be 


95 x 13° x 2 x 3°14 x 144.46 oy Jess than half a horse- ; 
75 x 33,000 , OF orse-power ; but 
we will allow one horse-power, and say it requires 11 Ib. of coal 
r hour, or 1 cwt. a day to produce it. This is a high estimate, 
ut small engines consume more fuel od horse*power than larger 
ones; in this case it would cost nothing for coal at all, as peat 
would be used as fuel; but we will estimate the value per day at 
1s.; three men at 3s. 4d. per day each, 10s.; four boys at 1s., 4s. ; 
total, 15s. cost of 64 tons, or, say, 2s, 4d. per ton for wages and 
power, exclusive of outlay and repair of plant and the value 
of the bog, but 3s. per ton would cover all amply. Now if peat is 
worth the price of coal of medium quality, we should have 
the equivalent of one ton of the latter for 6s., exclusive of profit 
to the producer and iage. 
Now these figures prove beyond ‘question that peat may be pro- 
fitably prepared and brought to market by the capitalist, as well 
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as economically used by the consumer. In the encouragement of 
peat industry the question of cost in front, and it is espe- 
cially the query whether coal will at any time in future come down 
again tosuch a level that peat could not profitably compete with 
it. This, we think, the above figures establish clearly, when it is 
taken into consideration that in the above estimate all prices of 
production are taken very high, and that a profit of 6d. per ton—- 
which would raise the cost of the equivalent of one ton of coal 
to 7s.—would be at the rate of 17 per cent. on the outlay roughly 
speaking. Shall we be able to buy even the lowest quality of coal 
at the pit’s mouth, at any time to come, for 7s.? 





USE OF STEEL FOR BOILERS, 


Mr. R. L. Haswett, of Vienna, spoke recently on this 
subject before the Society of Austrian Engineers. He re- 
marked that the accidents which had occurred on railways 
usi locomotive boilers of steel had thus far been only 
pene: to the material ; yet this was due, on the one hand, 
to the preparatory working of the plates, and on the other 
to the small thickness, as well as to the insufficient mode of assort- 
ing them before they were used. The State Railway thus far had 
used about 50,000 cwt. steel plates, among which only 200 cwt, 
were thrown aside during the manufacture of the boilers. 

Mr. Haswell only knows of five instances where such boilers got 
cracks, four of which occurred in the fire-box plate, and one in the 
cylindrical part. Mr. Haswell ascribes their faulty condition to the 
fact that they were rolled when too warm. This shows that even 
by purchasing steel plates from the most renowned establishments, 
may of the best quality, one cannot depend on their superiority for 
the purpose in question without — them with the utmost 
care, because it can readily occur that in heating the plates one or 
more get spoiled. Hence, in the establishments of the State Rail 
way all plates are subjected to tests for their tensile strength, be- 
fore they are used. That these tests are perfectly reliable is shown 
by the fact that of 350 boilers consisting of steel plate, only a sin- 
gle one was found torn thus far, and this in the cylindrical part. 
The box plates not having been tested, it is readily explained that 
four boilers were injured in those parts. But, although these 
plates had undoubtedly been impaired in their strength by over- 
heating, they would probably not have been torn if the construc- 
tion of the machines, namely the boiler supports, did not involve 
an immense strength, 

In order to obtain steel boilers answering all requirements, only 
correspondingly thick plates and plates of the best material, 
without any addition (for otherwise the steel is not homogeneous) 
ought to be used; they ought to be scrupulously assorted according 
to the texture and tensile strength. After boring or punchin; 
they should be carefully annealed; the riveting must be form 
with pedantic care, and the bending only with wooden hammers, 
That steel plates manufactured in Austria are of excellent quality 
is proven by the manner in which boilers are there constructed; 
the box front plate, down cover, and the sides of the tubes are 
only furnished with an edge or border, while in England they are 
compelled to use angle iron for these connections, 

Steel plates are preferable to iron plates, owing to the fact that 
they possess the same degree of elasticity in all directions—from 
12 to 15 per cent.—in iron plates it is in the direction of the fibres, 
and according to Mr. Kirkaldy, about 15 per cent., but in a cross 
direction only 5 per cent. If one proceeds in the manner indicated, 
says Mr. Haswell, steel plates may be used with perfect safety. The 
boiler manufacturer has the advantage that he finds less plates to 
throw aside, and the railways, on the other hand, will have more 
carefully-constructed, stronger, and, in the end, cheaper boilers, — 
Industrie Zeitung. 





SPANISH MARINE ENGINES. 


Mr. Rak, Assistant Engineer of the United States man-of-war 
Wabash, in compliance with an American naval rule, reported to 
his Admiral on subjects of professional interest which he saw while 
in leave of absence. We are indebted to his report for the follow- 
ing information. ‘‘ Upen my arrival in the harbour of Barcelona 
on the steamship Numancia, belonging to the ‘Compagnie Fluorale 
et Maritime de Navigation 4 Vapeur Espagnole,’ I was quaran- 
tined for five days, owing to the report of cholera in Marseilles. 
During that time I had an opportunity to examine the engines of 
the vessel, and to obtain a few details and data, though not as 
much as I could wish, as the custom of carrying the drafts of the 
machinery and of recording the performance of the engines does 
not appear to obtain to such an extent in Spanish mercantile lines 
as in Government vessels, The engines are inverted direct action 
of the compound type, supplied with steam from two cylindrical 
boilers, each containing two furnaces, with a superheater common 
to both in the uptake. They were built by a firm in Seville, Spain, 
but are a mere copy of English-built engines of that class. The 
diameter of the high-pressure cylinder is 20in., and that of the 
low-pressure 42in., the stroke being 2ft. The valves are the com- 
mon slide-valves, double ported on the low-pressure cylinder, and 
are worked from eccentrics on the shaft, connected in the usual 
manner to an open link. The cylinders are steam jacketed. The 
engines are fitted with a surface condenser, and the pumps—air, 
bilge, circulating, and feed—are all worked by means of beams 
connecting them with the main crossheads, The cranks are 
at an angle of ninety degrees. The screw is four-bladed, but I 
could neither learn the pitch nor the diameter. The working 
pressure is 60 lb. per square inch, and the vacuum obtained 26in. 
4 was informed by the chief engineer that this could be increased 
to 27}in., but that he did not consider it advisable, and, in fact, 
had proved by experiments that 26in. gave more economical re- 
sults. With the above-named steam pressure and vacuum, the 
engines make an average of sixty-eight revolutions i“ minute, 
the indicated horse-power being about 240, and the speed of 
the vessel nine knots. The bunkers are capable of stowing fift 
tons of Cardiff coal, and the daily consumption six tons. With 
the ordinary condensing engines with which the vessel was 
formerly fitted, the daily consumption was fourteen tons. 
Through the kindness of the chief engineer I procured indicator 
diagrams of both the high and low-pressure engines. The diagram 
taken from the top of the high-pressure cylinder was not obtained 
at the same time that the other was. The principal defects 
complained of by the engineers were, the proportion of the 
volumes of the high and low-pressure cylinders, and the construc- 
tion of the boiler, which renders it impossible to shuteoff the 
superheater for repairs, or when not required. With the high- 
pressure carried with this style of engine, the temperature of the 
steam is very great, and much difficulty is experienced in properly 
lubricating the cylinders. The belt and wooden casing of the 
cylinders have already been replaced several times, and at present 





are badly charred by the excessive heat, I was informed that a 
sure indication of the boiler pressure risi & above sixty pounds 
was the groaning in the cylinders, ionally ding like the 


rasping of a file. Taken as a whole, the engines are strongly built 
and well-proportioned. ‘They are very compact, and occupy the 
minimum of space. some places the machinery is overcrowded, 
especially around the air-pump—a vital point. order to reach 
the foot valves of the air-pump, the moving parts of one set of 
feed and bilge pumps have to be removed, besides much of the 
air-pump motion, e force employed in the engineer de 

— consists of one chief and one assistant engineer, and six 

ers, 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the monthly sitting to be held at the City Terminus 
Hotel on Saturday the 7th prox. (7 p.m.), Mr. Richard Winder, of 
Farni , Kent, will read a paper on ‘‘Sewage.” Mr. OC. F, 


Hayes will also describe his new ** Universal ling,” should 
time permit, The chair will be occupied by Mr. J. Newton, late 


of the Mint. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


3638. Georce Witt1aM Hart, Upper Norwood, Surrey, “ Improvements 
in smel! iron and other ores.” ~—8th November, 1873. 

62. SHaprach RawsTHORNE and Joun Hartiey, Preston, Lancashire, 
“ Improvements in size and when sized.” 

64. Martin Benson, Southampt gs, London, “ Im ements 
in the structure of furnaces, and the apparatus conn therewith 
for manufacturing iron and other metals by the use of hydrocarbon 
vapour or gas, combined with or without superheated steam for heating 

urposes.”—A communication from —— Washington Morris, John 
Betlor Robinson, George Norbury Mackenzie, and Perry Espey Brocchus, 
Baltimore, Maryland, U.S. 

66. ALEXANDER Browne, 8 p g8, Holborn, London, 
‘An improved method and ——- for rais sunken apd wrecked 
ee communication Henry Francis Knapp, New York, 


U.S. 

68. FrepeRick Hotmes, Malvern Lodge, St. James’, New Cross, Kent, 
“Impr its in hinery for po! stone, marble, and other 
hard substances.” 


72. Witt1am Epwarp Newton, Chancery-lane, London, “ An improved 
process for pains, hydrate of magnesia.”—A communication from 
Charles H. Phillips, New York, U.S. 

74. James Sree: and Joun McInves, Glasgow, Lanarkshire, N.B., “ Im- 
proved apparatus for actuating the brakes of railway trains by com- 

pressed air, part or parts of which are also applicable for agnaiiies in 
railway trains.”—6th January, 1874. 

76. Jonn CressweLt Jonnson, Nottingham, “Improvements in twist 
lace machines.” 

78. Joun MansLey, Preston, Lancashire, “‘ A new and compound engine 
for the working of all kinds of machinery.” 

80. Wittiam »Ropent Lake, Southampton-buildings, London, “An 
improved adjustable or fast and loose pulley.”— A communication from 
Edwin F, Allen, Providence, Rhode Island, U.S. 

82. Freperick WiLt1am Fox, Cross Banks, Shipley, near Leeds, York- 
shire, ‘I ts in hinery or apparatus for combing wool or 
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other fibrous substances.” 
84. WittiAM Henry Brookes, Birkenhead, Cheshire, ‘‘ Improvements in 


pumps. 

86. Tuomas Carn, Lake Douglas, Isle of Man, “‘ Improvements in and in 
connection with hollow bars for furnaces or fire-grates.” 

88. Davip Davies, Crumlin, Monmouthshire, ‘‘ Improvements in steam 


ers. 

90. Witt1am Henry Barkow, jun., Old Palace-yard, Westminster, “‘ Im- 
provements in pens.” 

94. WiLt1am Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in electro-magnets, and in the application of the same for obtaining 
motive power.”—A communication from James Bennett Stone, Boonton, 
New Jersey, U.8.—7th January, 1874. 

98. Josepn A. MILLER, Providence, Rhode Island, U.S., “ Improvements 
in rendering, purifying, and bleaching tallow, , and other fatty 
matter.”—Partly a communication from Joseph R. Brown, New Haven, 
Connecticut, U.S. 

100. AntornE Ray, Grove House, Clapham Common, Surrey, “A new 
process for obtaining in virtual effects or mot the animation of 
drawn figures, by the help of two images combined in order to repre- 
sent the two extreme positions of a motion, appearing and disappearing 
in turn before the eyes.”—A communication from André David, St. 
Etienne, Loire, France. 

102. Jonn Freperick Potrer Wooptey, Rose Villa, Moor-street, Burton- 
on-Trent, Staffordshire, and Joan ANDERSON, High-street, Burton-on- 
Trent, Staffordshire, ‘‘ Improvements in machinery employed in the 
manufacture of wood casks.” _ 

104, Davip Davies, Mansfield, Nottinghamshire, ‘‘ Improved apparatus 
for regulating the speed of steam e¢: es.” 

106. Ropert Newton, Lower Providence Mill, Keighley, Yorkshire, 
“ Improvements in fire-bars and apparatus connected therewith.” 

108. WILLIAM JouHN VeRNon, Belle Vue Mineral Works, Crewe, Cheshire, 
“Improved means for effecting the closing or stoppering of aérated 
liquid bottles having internal ~~ x 

110. Henri ADRIEN BonneviLie, Piccadilly, London, “ Improvements 
in the construction of coal small wagons.”—A communication from 
Désiré Lambert, Marcinelle, Belgium. 

112. Jonn FrepeRick Cooke Farqunar, Long-acre, London, “ Improve- 
ments in gas burners.” 

114. JonaruaN Howpen and Joun Epwarp Hotpen, Rheims, France, 
“Improvements in machines for washing wool.” 

116. Joun Rosertson, Nitshill, Renfrewshire, N.B., ‘Improvements in 
indicating and registering the number of persons who enter and leave 
tramway cars, omnibuses, public halls, steamboats, or other places of 
public resort, and in the ———- or means employed therefor.” 

118. WittiamM MarsHact and THomas ALFRED CrossKILL, Hull, York- 
shire, ‘‘ An improvement in wringing and mangling machines.”—8ch 
January, 1874. 

120, GrtBeRT Stanton Fiemine, Oxford-etreet, London, “ Improvements 
in apparatus applicable to candles when burning.”—9th January, 1874. 
134. Georcre WALKER, Birmingham, “Improvements in curtain hooks 
and clips for suspending or securing hangings, garments, hats, and 

various other articles.” 

136. Joun Raprorp, Central Brass Works, Thornton-road, Bradford, 
Yorkshire, ‘‘ Improvements in safety valves.” 

138. Peter Jensen, Chancery-lane, London, ‘‘ New or improved modes of 
and means and materials for the manufacture of vats, gasholders, and 
other vessels.”—A communication from Egmond Julius Erichsen and 
Samuel Edwards, Copenhagen, Denmark. 

142. Jouann Heinricu Conrs, Steinstrasse, Hamburgh, ‘‘ Improvements 
in railway couplings.” 

144. Cyrus Avery, Islington, London, “‘ Improvements in teeth-gearing 
and in lubricating bearings applicable to horse-power engines and other 
purposes.” 

146. Epwarp Lorp, Todmorden, Yorkshire, “‘ Improvements in sizing 
machines, and in apparatus for drying yarn in the processes of sizing, 
dressing, bleaching, and dyeing.” 

148. Cates McKinney Tatcott, Southarpton-buildings, London, “ Im- 
provements in machinery for the manufacture of screws.”—A com- 
munication from William Henry Post, Hartford, Connecticut, U.s.— 
10th January, 1874. ° 

150. Davip McMILLan, Huddersfield, Yorkshire, m4 Sa or appliances 
for cleaning the driving surfaces of machinery belts.” 

152. CuarLtes Mour, Birmingham, “A new or improved method of 
riveting the joints and seams of deed and other boxes, travelling 
trunks, coal vases, and similar articles.” 

154. James Seprimus Cock1NGs, Birmingham, “ Certain improvements in 
snap or portable connectors for harness and other useful purposes 
where a metallic portable connectur may be uired.”—A communi- 
cation from Samuel Reynolds, Pittsburg, Pennsylvania, U.S. 

156. Jonn Crayton Mewsurn, Fleet-street, London, ‘“‘A new textile 
fabric.”—A communication from Girerd Chalumet, Paris. 

158. Tnomas Warp, Prospect-terrace, Leeds, Yorkshire, ‘‘ Improvements 
in railway brakes.” 

162. Joseph LoEwensonn, Berlin, “ Improvements in safety screws for 
every kind of packing.”—12th Janvary, 1874. 

164. Georce Eyre, Connor, Derbyshire, “ Improvements in convertible 
school desks und seats.” 

166. PereR Wi1son, Noblchall, Peebles, N.B., ‘‘A new or improved 
double-drill plough, parts of which are applicable to other agricultural 
machines.” 

168. CHarntes Denton ABEL, erage ety ee Chancery-lane, 
London, ‘‘ Improvements in electric tell-tales for pressure gauges.”—A 
communication from Frederic Adolphe Emile Redslob, Robertsau, 





Alsace, aine. 
170. SamveL TuRNBULL, Leyton, Essex, ‘“‘An improvement in horse- 


shoes. 

172. James Epwin E ws, Cremorne-street, Nottingham, and Ezra Rep- 
Gate, Arboretum-terrace, Nottingham, “‘Improvements in machinery 
for treating hides and skins.” 

174. Joun Lake, Manchester, “‘ Impr ts in apparatus for regulating 
the draught in the internal flues of steam generators.” 

176. Joun Scaire, Melbourne-street, North-street, Yorkshire, “ A new or 
improved material for use as packing for the piston-rods of steam 
engines, pumps, and like uses, and method for packing the same.” 

178. James Howarp and Epwarp Tenney Bovusrie.p, Bedford, “ Im- 
provements in steam cultivating machinery.”—13th January, 1874, 
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Complete Specifications. 
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and finishing woollen cloths an: 

tus therefor.”—A communication from 
France.—1l4th January, 1874. 

191. Epwarp Nucent and Jonn Fannine, Brooklyn, New York, 

U.8., “ Improvements in for the manufacture of screws and 

screw nails.”—l4th January, 1874. 

203. Wri11am Davis Hooker, San Francisco, California, U.S., “‘Improve- 

steam engines, also including improvements in 
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207. Prosper Hvuerwe, San Francisco, Calif U.S., “An improved 
self-cieauing water filter and connections, whereby water may be 
filtered for nousehold and stored in quantity so as to be used 
at pleasure.”—i%th January, 1874. 

247. Jonn Henry JOHNSON, coln’s-inn-fields, London, “ Im: ements 
in shoe tips.”—A communication from Anthony Pollok, Washington, 
Columbia, U.S —19th January, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 

148. Henry Lomax and Josern Lomax, Over Darwen, Lancashire, 
“Sewing machines.”—20th January, 1871. 

158. Grorce Green, Aberystwith, Cardiganshire, “ Separating ores, &c.” 
—2ist January, 1871. 

165. NaTHanieL CLaytTon and Joseru Savrr_ewortn, Lincoln, “ Frames 
of portable combined thrashing and winnowing machines.” — 2lst 
January, 1871. 

166. CuakLes Hunt, Nine Elms, Surrey, “ Gas.”—23rd January, 1871. 

199. FREDERICK WALTON, Staines, Middlesex, ‘‘ Block-printing apparatus.” 
—25th January, 1871. 

292. CHaRLes WILLIAM Stemens, Great George-street, Westminster, ‘‘ Cast 
steel, &c.”—2nd February, 1871. 

144. Wittiam Guest, Great Saffron-hill, Farringdon-road, London, and 
Epwarp Crappock, Huntingdon-street, Barnsbury, London, “* Ropes, 
cords, &c.”—20th January, 1871. 

197. Georce Burwyey, Millwall, Poplar, London, “Iron tanks and 
cisterns.”—25th January, 1871. 

218. Samuvet Witts Norman, Oakley-street, Lambeth, Surrey, ‘‘ Steering 
tramway cars.”—27th January, 1871. 

207. Wittiam Winpie Pitxixcton, St. Helen's, Lancashire, “‘Glass.”— 
26th January, 1871. 

223. Henry BrsseMer, Queen-street-place, Cannon-street, London, 
wed ig marine artillery.”—27th January, 1871. 

260. Georce Epwarp Jerrrey and Rosert Luxe, Stamford, Lincolnshire, 
** Portable engines and boilers.”—3lst January, 1871. 

188. Josep BLackMoreE, Manchester, ‘* Cisterns,”—25th January, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 

ly-. ALFRED Apps, Strand, London, “Electrical apparatus.” — 24th 
January, 1867. 

158. Witt1AM ARENA Martin, Cannon-street, London, “Consuming 
smoke, &c.”—22nd January, 1867. 

212. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Electric 
telegraph conductors and cables.” —26th January, 1867. 

215. Epovarp Betiarp, Faubourg Noyon, Amiens, France, “ Looms.”— 
26th January, 1867. 

237. Peter Jack, jun., and ALamMeta CovuLruurst, Nethercommon, 
Paisley, ‘‘ Power looms for weaving terry, and cut pile fabrics.”—29¢h 
January, 1867. 

165. Henry Bripcewater, Watford, Herts, “ Turntable.”—22nd January, 
1867. 

186. Georce Batpwin Wooprvurr, Cheapside, London, “Sewing ma- 
chinery.”—24th January, 1867. 


Notices of Intention to Proceed with Patents. 

3023. Tuomas Atpripce Weston, Birmingham, ‘Transmitting, &c., 
motion in machinery.”—15th September, 1873. 

3030, CHaRLEs Jutivs Bat, New Bridge-street, Blackfriars, London, 
** Breaking and crushing stone, &c. 

3034. James Owen, Hanley, ‘‘ Steam boilers.” 

3037. Tuomas Jones, St. Austell, ‘‘ Rendering wood uninflammable.”"— 
16th September, 1873. 

3058. CHaRLes Cuapman, Birmingham, “ Safety apparatus for saving life 
and property at sea.” 

3065. Epwarpb Cottam, Queen Victoria-street, London, “‘ Safes.” 

3069. CaarLes Watts and THomas CHar.ies Watts, Leadenhall-strect, 
London, “ Lubricating axle-box.” 

3071, Peter Spence, Manchester, “Treating phosphates of iron and 
— for the purpose of obtaining certain useful products there- 

rom. 

8072. Arrir1 Lety, Redditch, “Drilling and shaping machines.”—1S¢h 
September, 1875. 

3077. James Witson Martin, Liverpool, ‘‘ Tube expander and stopper.”— 
19th September, 1873. 

3086. Joun Forrrett, Dame-street, Dublin, “ Pipes and tubes suitable 
for water at high-pressure, &c.” 

3094. Dr. Epwarp A. Crang, Rue Gaillon, Paris, “ Economising the heat 
of open fireplaces in the warming and ventilating of dwelling-houses, 
&c.""—20th September, 1873. 

3098. Joseph Wace Gray, St. Dunstan’s-hill, London, * Decorticating, 
cleaning, and polishing rice, &c.”—22nd September, 1873. 

$114. Joun Cameron GranaM, Shalford, “‘ Obtaining fibre from rhea, &c.” 
—23rd September, 1873. 

$123. Epwarp Henry Leveavux, Brook Green, “ Driving carriages on 
tramways, &c.”—2ith September, 1873. 

3129. Georce Mackay, Edinburgh, N.B., ‘‘ Extracting and recovering the 
oils, resins, und colouring matters of manufactured or waste fabrics, 
&c.”—25th September, 1873. 

3137. Jean Francois Carvaurer, Lyons, France, “‘ A new liquid polish 
for cleansing, &c., metallic surfaces.” 

a ~ oo Srone, Liverpool, “ Preparing peat for the manufacture of 
uel.” 

3151. Jean Marie Onesime Tain, Chancery-lane, London, “ Purifying 
sugar, &c.”—26th September, 1873. 

3152. Epwarp Orro Woerre.er, Castle-street, Falcon-square, London, 
“* Silvering mica for use in the construction of reflectors and reflecting 
shades.” — A communication from William Marot Marshall. — 27th 
September, 1873. 

3186. Gzorce Burt, Birmingham, “‘ Lamps.”—lst October, 1873. 

$210, Bensamtn Joseru BaRNaRD MILLs, Southampton-buildings, London, 
“Power presses.” — A communication from Norman C. BStiles.—3rd 
October, 1873. 

3289. Josern Freperick Witks Featuerstonnaven, Woburn-place, 
Russell-square, London, “Treating the fatty and oily matters of 
animals and fish for the production therefrom of lard, &.”—10th 
October, 1873. 

3350. Joun Isray, Southampton-buildings, Chancery-lano, London, 
* Clearing steam pipes of air and water of condensation, &c.”—A com- 
munication from Alfred Peyer.—16th October, 1873. 

3448. ALFRED Vincent Newton, Chancery-lane, London, “Cutting and 
arranging playing and other cards."—A communication from Victor 
Eugene Mauger.—23rd October, 1873. 

3517. Jenotapa Atsor Raopes, Sheffield, ‘‘Ornamenting metals.” 
October, 1873. 

3548. Witt1aM Epwarp Newron, Chancery-lane, London, “‘ Bleaching 
and drying sugar.”—A communication from Louis Baudouin. —¥#ist 
October, 1873. 

3554. ANDrEw Sweet, Hampstead-road, London, “ Preventing waste of 
water in the supply, &c.” 

$563. FrepeRIcK Forper, Wolverhampton, “Cabs or vehicles.”—1l 
November, 1873. 

3640. Joun Cuesuire, Birmingham, “Studs and clasps."—8th November, 
1873. 

3655. WALTER Wewtpon, Abbey Lodge, Merton, 
November, 1873. 

3751. Joun Cowpery Marty, Upper Hill-street, Richmond, “ Paper 
pulp.”—19th November, 1873. 

3792. Gzorce Nimmo, Glasgow, N.B., “‘ Furnaces for preventing smoke.” 
—21st November, 1873. 

3805. Waren WeLpon, Abbey Lodge, Merton, “‘ Carbonate of soda, &.” 

22nd November, 1873. 

. BensaMin Fraykutn Futter, Southampton-buildings, London, 
* Printing press.”—A communication from John Thomas Ashley. 

3974. Bessamin FRANKLIN FULLER, Southampton-buildings, London, 
“ Automatic paper feeder for printing presses, &c.”—A communication 
from John Thomas Ashley.—3rd December, 1873. 

4010. James Firtu West, Lynmouth Lodge, Reigate, “Trellis suitable 
for training vines, &c."—5th December, 1873. 

4026. Frank Wiarn, Frankfort-on-the-Maine, Germany, ‘‘ Ropes and 
carriages employed upon tramways.”—A communication from George 

igl. 


20th 


“Paper pulp.”—1l0th 








8 

sor Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Wool, silk, 
&c.”—A communication from Jean Baptiste Frezon.—6th December, 
1873. 

4105. Sostuens Hvuoccrs Sovcnarp, Boulevart de Strasbourg, 
“ Transportable lamp.” 

4111. Cuarces James Henperson, Edinburgh, N.B., “ Heating churches, 
&c."”—13th December, 1873. 

4118. Jonn Saunpers, Cirencester, “‘ Picture frames, &c.”—15th December, 
1873. 


oo” jo 

4216, Witt1aM Tuomas Hottanp, Llanelly, “ Fireproof cements and fire- 
bricks.” —23rd December, 1873. 

4228. Geornce Epwarp Dering, Lockleys, near Welwyn, “ Rails for rail 
and tramways, &c.” 

4231, James Bann Mircuett, Thistle-grove, South Kensington, London, 
“ Anodyne pound.”—2ath December, 1873. 

4262, James WiLLiaM THomas Cavett, Rosherville, “‘ Furnaces and grates 
for consuming smoke, &c.”—29th December, 1873. : 

4278. Henry BERNOULLI BaRLow, Manchester, ‘“‘ Embroidering machines.” 
—A communication from Uenry Rieter, John Wehrli, and Isaak 
Groebli.—30th December, 1873. 

4281. Bensamin WALKER, jun., Old Lenton, “ Bobbin net or twist lace 
machines, &c.”—31st December, 1873. 
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14. Hewrt Aprien Bowrnevitze, Piccadilly, London, ‘Printing press.”— 
A communication from Stanislas Alexandre Louis Berthier. 

5. Henri AprieN Bonnevitue, Piccadilly, London, ‘ press,” — 
A communication from Stanislas Alexandre Louis _— lst 
January, 1874. 

57. Henry Arrxen, Falkirk, N.B., ‘‘ Coking coal and other carbonaceous 
matters, d&ic.”—5th January, 1874. 

76. Joun Creswet Jonnson, Nottingham, “ Twist lace machines.” 

93. James Wessrer, Birmingham, “ Mounting and working converters 

employed in the manufacture of steel, &c.” a 

95. WitLiaM ANDREWS, Birmingham, “ Sewing machines.”—7th January, 
187 


74. 

98. Josern A. MiILtER, Providence, Rhode Island, U.8., “ Rendering, 
purifying, and bleaching tallow, &c.”—Partly a communication from 
Joseph Kk, Brown.—8th January, 1874. 

148. Cates McKinney Tatcort, § London, 
** Screws.”— A communication from William Henry Post.—10th January, 


1874 

20%. Wittram Davis Hooxer, San Francisco, California, U.S., ‘* Direct- 
acting steam engines, &c.”—15th January, 1874. 

207. Prosper Huerne, San Francisco, California, U.S., ‘‘Self-cleaning 


water filter, &c.”—15th January, 1874. 

All ns having an interest in ing any one of such applications 
deel eae particu in writing Pivots objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 
its date. 


List of Specifications published during the week ending 
24th January, 1874" 
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10d.; 1661, 10d.; 1664, 8d.; 1668, Is.; 1670, 6d.; 1671, 10d.; 1675, 10d.; 
1676, 1s. 10d.; 1677, 1s. 4d.; 1682, 28 ; 1692, 6d.; 1693, 1s. 6d.; 1695, 6d.; 
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Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, Bou’ : 
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ABSTRACTS OF SPECIFICATIONS. 


2380. Conpenstnc Stream Evorne wit VartaBce Expansion Gear, 
F. Wirth Frankfort-on-the-Main.—A communication jrom Messrs. 
Scheller and Berchtold, Zurich.—Dated 10th July, 1873. 

The cylinder has four discs with sector openings ewe I two outlet and 
two inlet valves; these valves are rotary and are actuated by the governor. 
The cylinder is overhung and the condenser and air pump formed in the 
bed plate. 

2383. Wootten Fapric, F. 7. Hughes, London.—A communication from 
E. Lush, Melbourne.—Dated 9th July, 1873. 

The wool with which this fabric is to be manufactured must be lon 
and strong, and of such character as will “ mill” or “full” well, and i 
must be cleansed in such a manner as to make it ‘‘felt.” The prepared 
wool the inventor spins and weaves in the same manner that he would 
do if he were going to make ordinary “ tweed,” with this exception, that 
the yarn for the ** weft” he spins loose or open, so that the fabric when 
manufactured will ‘‘mill” or ‘‘full” to an unusual extent, and also 
ear mew that he gives it the “ twill,” which is not ordinarily imparted 
to tweeds. 

2384. Dvernc Skins anv LeatHER, A. C.oft, Nottingham.—Dated 9th 
July, 1873. 

The novelty consists in repeatedly passing the skins or leather through 
the drying liquor by means of two or more belts which carry Jags and 
clips, or their equivalent, which hold the skins or leather, the said 
belts being passed round two rollers driven by power, the lower roller 
being immersed and revolving in a vat of drying liquor, supplied to it by 
means of a pierced pipe and funnel; such liquor is kept at the required 
temperature by a steam pipe being passed through the vat; a shoot is 
provided to catch the liquor and convey it into the vat again, 

2806. Servina on Covertno Wire, A. C. Mosfat, London.— Dated 10th 
July, 1873. 

The improvements relate to machinery uch as is described in the 
specification of a patent granted to Archibald Smith, on the 30th May, 
1859, (No, 1325). 

2387. Harvestine Macuines, D. Pidgeon and W. Manwaring, Banbury. 
—Dated 10th July, 1873. 

This invention relates to that class of harvesters in which a supplemen- 
tary cam is used for lifting the rake arms (when required) clear of the 
cit crop on the platform, in order that it may accumulate thereon 

ustead of being swept off by every passing rake. 

2388. A Combined Sait anD Marine Draco For Boats, H. &. Newton, 
London.—A communication from T. M. Fleetwood, Savanah, in the State 
of (eorgia.—Dated 10th July, 1873. 

This invention consists in a novel construction of drag or drag-sheet, 
which not only has an improved hold upon the water to keep the buat’s 
or other vessel s head to the sea, or act as a floating anchor to a life raft, 
as the case may be, but which is readliy convertible into a sail when its 
use as a drag is unnecessary, and may otherwise be used to advantage in 
saving life and property. 

2892. Mowrnc anp Reapina Macnives, W. Wilson, Bebbington, and 
H. Burch, B dford Leigh.—Dated 11th July, 1873. 

The features of novelty in this invention consist, First, in so adjusting 
the draught a and driver’s seat according to the nature of the crop or 
the weight of the driver as not to cause any undue weight to bear on the 
horses’ necks while working, which is accomplished having slotted 
holes in that part of the frame to which the draught pole is attached, so 
that the draught pole together with the whole of the apparatus for 
carrying the driver may be shifted forward or backward and thus be in a 
proper balance for the easy working of the horses ; Secondly, in a method 
of adjusting the cutters and fingers so as to point up or down, as the 
nature of the crop to be operated upon may require, by using a lever or 
link upon the “gear frame” to adjust its angle with the draught pole. 
2304. Carriace Sruinos, H. F. Nicholl, London.—Dated 11th July, 1873. 

Instead of using flat or elliptic springs the inventor uses a compound 
curved spring constructed somewhat on the principle of the C spring, and 
consisting of two or three springs connected together at their lower ends, 
while the upper ends which diverge and are curved round are secured to 
any convenient part of the carriage framing. 

2398. Teern Gearino, C. Avery, Islington.—Dated 11th July, 1873 

The specification of this invention describes a novel arrangement and 
combination of teeth gearing for horse power enginesand other purposes. 
2399 Savptes, //. Rodertson, Hounslow.—Dated 11th July, 1873. 

This invention relates to a peculiar mode of rendering saddles adjustable, 
80 as to fit easily and comfortably the backs of horses of various sizes, and 
consists in hinging the “ gullet” | mg together in the centre of the fore 
arch, and in strengthening such plates over the arch and extending down 
to the side beards. The contiguous faces of the gullet plates at the hinge 
are stepped or notched at gradually i sing dist and bet 
them there is fitted an adjustable screw to various positions so as to fit 
the different notches or steps in the gullet plates, such block being 
notched or stepped to correspond to a ‘‘ rest plate” secured to each side 
hoard, and a bar extends from the back cantle in a forward angular 
direction to the end of the “ rest plate,” a slot provided in the foot 
of each safety bar to allow of its play when altering the size of the saddle. 
2400. Sranvers on Wrencues, W. A. Comber, Leeds.—Dated 11th July, 

1873. 








According to one modification of this invention, the inventor makes 
the jaws capable of turning in opposite directions round the same 
centre so as to approach or recede from each other, being acted upon by 
a lever. One of the jaws is made of two cheeks of iron, and the other of 
one cheek, which works between the cheeks of the first jaw. The jaws 
are of such form that when a nut is placed between them, the parts coming 

ties so 


whistles or sounders placed near the guard and engine-driver of a train 
which consists in ha such whistles arranged in connection with iron 
or other suitable tubing CL tw a a, 
- the coupling 4 india ru tubes, to be 
fitted on to the ends of the fixed tubes held in place by peculiar 
workable supports — is effi pendant tubes, 
Branches from the tubing enter the and are provided with air. 
balls or bellows, which in being worked sound the w! es or sounders, 
Cote Nacems FOR MinerRALs, B. G. D. Cooke, Mold.—Dated 12th July, 
187 


io. 
The invention relates to a four-wheeled wagon, so arranged as to tip or 
diszharge its load on either side as may be req and consists in 
arranging the body to move on rollers, the motion to move and Lg 
being imparted by shafting and » TO by one or more han: 
2404. Cmarcine anv DiscHarcine Retorts, J. Rob , West B 
—Dated 12th July, 1873. 
This invention relates to cagurepete in the general arrangement of 


2h 





the apparatus for charging an arging gas and oil distilling retorts, 
also ovens and furnaces, for which letters patent were ted to John 
9th of mber, 1871, 


Somerville and John Robinson, bearing date the 
No. 3335. 


2405. Harness, 8. Reynolds, Pittsburg.— 12th July, 1873. 
The novelty of this invention ists in so Iding the hook for 
casting that it should leave the sand without the necessity of coring, 
and thereby dispensing with much labour in moulding, filing, and 
shaping, &c. 
2406. Syruons, A. Ray, Camberwell, 8.E.—A communicat on from V. 
Kousson, Bas-en-Baset.— Dated 12th July, 1873. 

This new syphon works by means of insufflation instead of suction. 
By its employment it is no longer ble, First, in the decanting of 
dangerous liquids to bring into one’s mouth a draught of those liquids ; 
Secondly, in the decanting of spirituous or fermented liquids to inhale the 
alcoholic emanations which they contain. 


9407, Pararrine O11, B. Meldrum, Dechmont, Linlithgow.—Dated 12th 
uly, 1873. 

This invention relates to the d of paraffine oil from coal or 
shale, and consists in effecting the distillation of coal or shale in a cupola 
or furnace similar to a blast furnace so constru and arranged that the 
non-condensible or permanent gases from such distillation may be intro- 
duced above the place at which the air is admitted in order that any free 
oxygen may combine with such gas before coming in contact with the 
protests of distillation and thus prevent their oxidation and destruction. 
2408. Curtine Brims or Hats, 7. Lees, Stockport, and @. B. Ward, 

Bredbury, Chester.—Dated 12th July, 1873. 

This invention relates to apparatus to be used for curling the brims of 
felt or silk hats, and consists principally in the use of an india-rubber 
ring in combination with a block and a metal ring or matrix. 


2409. Lupricarors, 8. Alley, Glasgow.—Dated 12th July, 1873. 

The invention consists in constructing one multiple lubricator to serve 
a number of parts requiring lubrication, such lubricator having separate 
pipes leading to the several parts, and each pipe having in connection 
with it a valve connected to a lever or key by which an attendant can act 
on any valve whenever it is necessary. ‘here is also fitted in connection 
with the valve levers a revolving shaft or barrel driven along with the 
machinery, and which by means of one or more tappets, wipers, or cams, 
acts in succession on the levers when the machinery is in motion. 


2410. Ice, J. Kyle, Glosgow,—Dated 12th July, 1873. 

The apparatus 1s of the kind in which currents of brine are used for 
producing the ice, the ice being formed on the outsides of hollow par- 
titions immersed in the water. In one modification the hollow partitions 
are made of cast iron ; the es are oblung in crosa-section, and bars 
of wood are placed along their middles to reduce the actual for 
the freezing fluid to very narrow spaces along the sides, The hollow par- 
titions are fixed with their bottom edges some distance above the bottom 
of the tank, and bars of wood are placed along the bottom edges to pre- 
vent the formation of ice round those edges. Steel, malleable iron, brass, 
or zinc may,be used instead of cast iron for forming the partitions. 
Brushes or flexible wipers are made to reciprocate over the surfaces of 
the ice whilst it is forming to remove air-bubbles. After the ice is 
formed the slabs are cut into lengths by means of a sawing-tool worked 
by hand, or from a revolving shaft. 


2412. Casks, P. A. Gaillon, Paris.—Dated 12th July, 1873. 

These improvements consist in making casks of a cylindrical form, the 
staves not being curved, whereby an economy of wood is effected, and the 
wood may be utilised when the cask is broken up for carpenters’ and 

oiners’ work. The casks may also be made of the ordinary form. For 
velling the’ edges of the staves a double-faced planing lathe is em- 
ployed by which both edges of the staves are cut at once. For dressing 
up and grooving the ends of the staves they are placed in a double centre 
lathe, the mandrils of which carry plates or levers for revolving the 
staves, which are temporarily held togeth y means of hoops so as to 
form a cylinder. A combined machine may be ———— consisting of 
two endless saws with movable bearings for cutting the ends of the staves. 
At one or both sides of the machine is a vertical lathe for forming the heads 
of the casks. Between the saws is placed a revolving drum tor holding 
and fixing the staves while the ends thereof are dressed up and ved. 
When the staves are to be curved on their surface two curved revolving 
planes are employed with guides and rollers for moving forward the staves. 
A hine is ployed for giving the required angle to the iron 
for forming hoops for ordinary shaped cas! This machine consists of 
two horizontal and three vertical rolls suitably placed. For the cylin- 
drical casks, hoops of peculiar construction are employed, which can bo 
tightened up as required. 
2413. Sucar, A. M. Clark, London.—A communication from L. J. F. 
Margueritte, Paris.—Dated 12th July, 1873. 

This invention relates, First, to the purification of second out "and third 
quality su, by adding the same to a saturated syrup of the first product 
at 35 deg. Baumé, the mixture being worked up in a mixer whereby the 
molasses adhering to the surface of the sugar is separated therefrom, 
and then passed toa hydro-extractor, a very white and pure sugar bein; 
obtained. Secondly, to accelerating and increasing the crystallisation oj 
— and extracting ~~ from molasses by the employment of salts of 

a, ammonia, baryta, lime, strontian, magnesia, nanganese, iron, zinc 
and other salts, which when added to a saturated sugar solution will 
promote the more or less rapid crystallisation of the sugar contained. 
2414. Buitpine, P. A. Gallion, Paris.—Dated 12th July, 1873. 

This invention ists in i ts in building or constructing 
houses and other structures with bricks or blocks and other like materials 
formed with mortices and tenons or dov and of the required shape 
so that they shall fit into and be joined to one another and so dispense with 
mortar or cement produce the required di of a house or other 
building or part of a building to be constructed, the said bricks or blocks 
being further conn er by iron work of suitable construction, 
by which but little wood is required in such structures, and a great 
economy effected in labour and materials. 

2417. Metat Boxes or Cases, W, May, Camberwell New Road.—Dated 
14th July, 1873. 

This invention relates to the manufacture of sheet metal boxes or cases, 
tubes, ferules, and other like articles, and to a machine to be employed 
in such manufacture, The said invention is particularly applicable to 
the manufacture of small boxes or cases for matches and other articles of 
domestic use. 

2418. Crusnixe anv Repucina To Pownper, F. Cole, South Hackney.— 
Dated 14th July, 1873. 

The rollers u in this machine being furnished with scrapers and 
knives, will prevent any clogging, a desideratum, especially for cocoa and 
sugar, not hitherto obtained. 

2419. Gas Enoines anv Borers, aNd tn WarMino Raitway Carriages, 
P. Salmon, London.— Dated 14th July, 1873. 

First, the forcing of air into steam in connection with gas appa- 
ratus and gas ines; Secondly, the use of heaters and superheaters 
in furnaces and flues at gasworks to take up waste heat, and forcin 
therein a spray of oil, water, and air, before entering retorts or boilers; an 
modes of working carb an ystems, with application to fire- 
grates and stoves; smelting of ironstone, &c., in manufactui iron, and 
the conversion of iron into steel; Thirdly, reciprocating axle for engines 
and carri &c; Fourthly, gas improvers to gas engines; Sixthly, 
forcing oil and air direct into steam boilers for gas engines, and the use 
of the engines at fixed stations on railways, &c., to supply vehicles with 

wer; Seventhly, combined apparatus to warm, ventilate, work the 
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rakes and si; in railway carriages, &c., by steam, and also by air ; 
Eighthly, a tus to warm and light railway cai es &c., by gus, with 
improved unions and conveyance pipes ; » di gas pk me} into 


Fifth, 
two, and placing them vertically in cars, &c. 
2421. Weicuixc anp Measurine Macnines, W. H. Baxter, Brixton Hill, 
Dated 14th July, 1873. 
The invention has for its object improvements in that class of weighing 





in contact with the sides of the nut are rounded points or ext 
that it is impossible to obtain any injurious pressure on the nut edges.or 
corners. He also makes the spanners, without the self-adjusting ciple, 
but with the jaws formed of rounded points instead of parallel faces. 
2401. Worxine Rattway SieNats By Execrricity, C. B. gnoletti, 
Paddington.—Dated 11th July, 1873. Spa 

This invention refers to a combination and arrangements of clectro 

t cti th certain mechanism whereby the actual 


ag’ in wi 
signals on the line are worked at any distance. 


2402. Communicatine In Raitway Traiss, G@, Stapleton, Westminster.— 
Dated 11th July, 1873. 
This invention mainly relates to a pneumatic apparatus for sounding 








for which letters patent were ited on December 24th, 1869 
No. 3783, and March 22rd, 1872, No. 93, whereby greater certainty of action 
-—é oe ad in weighing and measuring and a wider range of utility are 
obtained. 
2422. Ixcor Moutps, W. Hackney, Swansea.—Dated 14th July, 1873. 
This invention relates to the constru of and means of 

toppers at any required height in a moulds. The stopper is set in 
the mould, beng held at the required height by hand or on a post, and is 
secured by a driving a wedge between the side of the mould and a bow or 


* The word “and” is found in the 6 Re eee 
by the applicant, but does not appear in the original dgment, 











rib projecting up from the stopper, or by a set screw, er by springs bear- 

interior of the mould ; or two of the 

convexly rounded, the 

ree Seely en eee a and Semen Oh? 

adjusting post is by 

rede 5 mould on rings of various heights laid on the floor at th- 

ttom of the post. The edges of the stopper are made slightly bevel d 

or — to retain loam or other matter rammed in to prevent the for- 
mation of a fin of metal round the stupper, and the stopper may be 

with vent holes. 
2423. Diminisainc Cottisions 5. L. Macdonell, London.—Dated 14th 
July, 1873. 


L 


The provisional cation describes an tus of peculiar construc- 
tion and action a wantelet carriage. of these is placed at each 
end ofatrain. In case of collision the mantelet receives the 


impact of the advancing train, and so modifies and reduces the velocity 
otive as to render the effect comparatively harmless. 
2424. Carp anp Teetn, J. Richardson, Leeds.—Dated 14th July, 1878. 
There are a pair of adjustable rollers provided with a series of grooves 
more or less ko as may be required, those in the top roller coinciding 
with those in bottom roller. Any required number of grooves to suit 
the different sizes of pins or teeth may be made. 
2425. CLosers anp PortaBLe Commopes, F. J. Fahlman, Iliza, Balearic 
Island.— Dated 14th July, 1873. 
This invention has for its object further imp: ts upon inventi 
for which letters patent were granted dated respectively May 1ith. 
and November 29th, 1871, and consists in an improved mode of covering 
the basin or receptacle so as to conceal it from sight and exclude all 
noxious effluvia. 
2427. Gas Burners, A. M. Silber, London.—Dated 14th July, 1873. 
Burners are constructed in which the gas is mixed with air eed 
supplied. Bell-mouthed or otherwise shaped air pipes are fitted within 
the outside the burner, so that air is fed internally and externally of the 
flame. Sometimes a cap or cone is placed over the burner into which the 
air tubes open, so that a heating chamber is obtained. Double or com- 
ind burners may be used by combining in one apparatus or burner 





wo or more gas passages with their air passages. An ent of 
batswing or fishtail burners is descrlbed in which the issues below 
and passes over or under a cone or over which is a mber receiving 


air which mixes with the gas. Also in one modification the gas passage 
may be of = length than usual, and it is surrounded by an outer 
passage for air, both leading to a cap or cone. 
2428. Propucinc WaTerMaRKs UPON Parer, M. Mathews, Ireland.— 
Dated 14th July, 1873. 

= — of thi » Suaatien Se pee a oy tA ng oo makers for 
producing any required wa’ arks w pa’ uw! e o 
manufacture, without the necessity for keeping on hand a neg ard 
expensive stock of dandy rolls as is necessary under the ordinary arrange- 
ment, and thus to greatly reduce the expense of manufacture. 
ane. aapee or BreEAkiNG Stone, J. Ellison, Barnsley.—Dated lith 
July, 1873. 
The object of this invention is principally to break stone into pieces 
suitable for making or repairing roads (ordinarily called road metal), but 
it is equally applicable for breaking or crushing stone for other perpoese 
and also for crushing mineral ores, quartz, and other hard and brittle 
substances. 
2431. Trisminas, J. F. Wanner, London.—Dated 14th July, 1873. 

The trimming consists of a straight or curvilinear band or a combina- 
tion of both (composed as will be mtly described) which is overlaid 
by, or from which stands out embroidered leaves or flowers manufactured 
according to the invention for which the inventor obtained letters patent 
bearing date October 28th, 1871, No. 2833. 

2432. Rats anp Spikes, G@. Wright, Ipswich.—A communication from 
W. B. Rogerson, Paterson, U.8.—Dated 15th July, 1873. 


The invention rela First, tou novel method of constructing com: 
railway rails, that is to say, rails consisting of two , namely, the 
upper or bearing portion and the base. e said invention relates, 


locking spike for securing the said rail or other 
rails or chairs upon the sleepers or cross-ties. 

24338. Grarte-Bars, G. Wright, Ipswich.—A communication from W. B. 
Rogerson, Paterson, U.S.—Dated 15th July, 1873. 

This invention relates to the novel construction of furnace grate-bars, 
and is designed to afford the means whereby a free supply of air may be 
admitted to the fire upon the said bars without any costly or inconvenient 
appliance for that purpose, And the said bars will permit the use of finer 
or smaller coal than can be burned upon ordinary grate-bars. 
aces. a Rattway Carriages, F, P, Warren, Cosham.—Dated 15th 

July, 1873. 

This invention has for its object to cool and maintaig a moderate tem- 
perature in railway carriages and other vehicles by the application thereto 
of a tus for refrigerating or producing cold by the evaporation of 
volatile liquids in vacuo, 
te * —— Maut Kitns, G. H. Swonnell, Nine Elms.—Dated 15*h 

uly, 1873. 

The substance which the inventor proposes to use for generating heat is 
chalk or carbonate of lime, and in carrying out his invention he first 
lights a fire in the furnace or fireplace i te ordinary manner with wi 
and coal or other combustible substance usually — 
poses, and when the fire is well lighted he supplies it 
with lumps of chalk or carbonate of lime 
2437. Cooxine Apparatus, J. Tabor, London.—Dated 15th July, 1873. 

The feature of novelty of this invention consists principally in sur- 
rounding a cooking apparatus with a double casing or jacket of wood, so 
array as to leave space between the two casings as to reduce to a 

ini the radiation of heat through the outer casing, and thus keep- 
ing the outside of the apparatus comparatively cool. 

2438. Steam Wasnino Apparatus, J. H. Johnson, London.—A communi~ 
cation from J. R. Davidson, Halifax, Nova Scotia.— Dated 4th July, 1873. 

This invention consists essentially as follows:—First, the connection 
with a common cooking stove boiler of an inner perforated vessel or 
washer, constructed with + =! sides andends, Secondly, the connection 
with a loop or handle with the inner boiler or washer for detaching the 
same from the outer boiler. A peculiar combination of the mouth or 
upper rim of the inner vessel or washer with the inside of the outer boiler. 
2489. Mixep Yarns, A. R. Donisthorpe, G. FE. Donisthorpe, T. A. W. 

jong H. Snowdon, and B. Dearden, Leicestershire.— Dated 15th 
Y, ad 

According to this invention cotton and wool are first carded separately 
on separate carding engines, and then mixed by ame | be os together 
through a third carding engine, and the sliver obtained bsequently 
formed into yarn. 

2440. Fire-arms, LZ. Gye, Hampton.—Dated 15th July 1873. 

The object of this invention is to construct the locks of breech-loading 
firc-arms in such a manner that the piece may be fired by pressing upon a 
wee pe on the upper side of the stock, in place of by pulling a taleyer 
below the stock as is now usual. 


806). Guems Macuines, W. Wormald and EB. Dobson, Leeds.—Dated 15th 
Ys . 

This invention relates to further improvements in sewing machines for 
which letters patent were granted to William Wormald and 8 Henry 
Hall, dated 25th April, 1871, and No. 1090, and the objects are, First, for the 
purpose of forming the lockstich the inventors attach to the back of the 
spoolease holder a curved wire, which } ts the spool being 
moved backwards while the loop is being formed, and also the said wire 
disengages the loop of thread from the hook. Secondly, for the [we m0 
of forming the cable-stitch; and Thirdly, for preventing the C) 
being or worked the wrong way. 


2442. Treatine Sewace, R. Knotts, Bolton.—Dated 15th July, 1873. 
The features of novelty in this invention consist in precipitating and 
ving the suspended and soluble impurities contained in sewage and 
other foul waters, by treating with a mixture of quicklime and soda in 
the proportions and manner described, and when a higher standard of 
arity is required by the addition of a liquid made as described, by mixing 


ed for such pur- 
rom time to time 














er lime and Epsom salts. The first-mentioned mixture being also 

table, for various cl 0} rendering sea-water suitable for 

manufacturing for use as a substitute for the soda-ash used 
in bleachers’ k 


24483 Setr-reepixc Coryinc Brusu, 7. Tinsley, Sedgley, Stafford.—A 

communicationfrom W. Shriver, New York, U.S.—Dated 15th July, 1873. 

A brush with a hollow handle attached containing water which is forced 

down to the brush by means of air pressure admitted through a case fixed 

in the top of the handle. The object being to facilitate the operation of 
usual separate water well or 


copying books, and dispensing with the 
e receptacle. A water tu h 
being combined by this invention in one and the same article. 
2444. Penno.pvens, H. Hewitt, Birmingham.—Dated 16th July, 1873. 
This invention consists in making the barrel part and the internal tube 
olders from one piece of sheet metal. 
wing pieces, 


PEL Co ied at its head with is cut from sheet 
metal, an the said wing pieces a series of 


are folded flat or 
nearly so upon the blank. The k is next raised into a fi 
and afterwards into a cy! form. The barrel part and 
tube or binder are thus made from one piece of metal. 
2445. Opricat Instrum B. J. W. Cooke, New Hampton, and J. L 
ry, Park.—. 16th July, 1878. 
This invention consists in @ concave lens between the o! 


bject 
and the piece, thi of 
Cicmape oretion put teeapeeaat iopsevemeah E eovtieahis te 








Jan. 30, 1874. 


THE ENGINEER. 
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t inasmuch as the 


optical bu 
it which reaches the 


telescopes and other instruments, 
concave lens diminishes the amount of 
telescopes 


use of 

eye, it is proposed in to obviate this defect 
Taking the object lass of a larger diameter than hitherto, or by substi- 
tuting an object of the same diameter, but of a shorter focus. 


2446. SIGNALLING APPARATUS, PARTLY APPLICABLE TO Horovocica Iy- 
sTRUMENTS, 8. D. Holten, London, and F. H. Varley, Stoke Newington.— 
Dated 16th July, 1873. 

A drum or a §) ly spun disc, with a cord round it or on its face 
directed off into regular spaces, $s mode to revulve, and in some cases to 
move longitudinally, also by clockwork, a = 48 rr marks = 

, or it marks a continuous rs w S$ passed over 

Gru." peculiar pendulum arrangement also applicable to other clocks 

is described. 


2447. Dovete Driv Provon, P. Wilson, Noblehall.—Dated 16th July, 
1873. 


This invention consists in a new or improved construction of double 
drill plough, each drill plough, of an ordinary construction, ied 





aS 


sheets are delivered from the machine by self-acting means, operating by 

the aid of pneumatic power. 

2460. Rerricerators, 8. Thomson, y.—Dated 16th July, 1873. 
This is formed of m: and with a concave per- 

forated dish at the bottom, upon which the rests. A ve runs 

around the upper of the refrigerator, into which a cover, dome- 
case filled with water is said groove 

ater. 


2461. Insecrorns ror Borcers, J. 1. Johnson, London.—A communication 
rom W. Sellers and C. Sellers, Philadelphia.—Dated 16th July, 1873. 
invention consists, First, in separating combining and deli- 
very tubes as they were in the original Giffard injector; fixing the deli- 
very tube in the . and effecting the regulation of the water by the 
movement of the combining tube alone, by this arrangement obviating 
entirely the wear between the movable delivery tube and its bushing. 
Secondly, iu passing the jet through an orifice of suitable size in a 
dia) between the combining and delivery tubes, whereby the 
waste at starting may take place in the overflow chamber itself through 
deratel check valve, which will close automatically when 





on a lateral shifting longitudinal beam, secured by keys or p 
screws and double screw nuts to strong arms projecting laterally on each 
side of a main central beam, which is arched up and continued forward 
to receive drawing shackle and hook and carry the socket of the swivel- 
ling stem of the guiding wheel or wheels in front of the ploughs ; 
and which is swivelled by a long lever fixed on top of stem and continued 
back, so that the handle projects over a rail on the back trans- 
g the shifting beams of the Plonghe; and which project 

sockets for the vertical shifting and fixing stems of the rear 
and trailing wheels, which thus run in the bottom of each drill 

formed by and Paes hind the ploughs, so that these, together with a 

an 


new lowering mechanism for the spindle or stem of the front 
steering wheel, regulate the working depth of the ploughs and drills to 
be formed. This and lowe’ mechanism consists in fixing the 


front free ends of a single or double length of chain to the upper and 
lower purts of the swivelling spindle of the front steering wheel, being 
brought back over guide chain wheels, and passed a half or whole turn in 
reverse direction round a large chain wheel to which they are fixed, so 
that when these wheels are turned a duplex ratchet wheel with teeth 
and spring pawls acting in — irections— both wheels being on the 
same box and a strong stud or centre bracket near the rear steadying 
lever—the raising and lowering of the sp: pawl lever, with an ordinary 
fixing notched segment, serves to set and 
any height to suit the working depth of the ploughs and drills desired. 
2448. Maxine Inrusions, L. U. Elzensberger, Zurich.—Dated 16th July, 


1873. 

Combining closed vessels containing the liquid or fluid to be heated and 
which are ex to the action of the heat, so as to act with other 
vessels pl on or connected therewith which do not receive the heat of 
the fire, and in which the substance or substances to be acted on are 
placed. Forming a communication between the two vessels so as to 
allow the heated liquid or fluid to pass up inte the closed portion in 
which the substances are placed so as to permeate and pass through the 
same, and placing valves therein so as to prevent the return of the liquid 
or fluid to the lower vessel. “pplyin coned and bayonet joints to those 
parts where tight joints capable of being readily opened are required ; and 
placing gauge glasses or tubes with safety and vacuum valves and cocks 
or taps for controlling the action of the apparatus. Making the closed 
portion containing the subst or substances to be acted on of various 
sizes so as to contain the required quantity ; providing the same with 
holes, perforations, or openings for escape of the heated liquid or fluid, 
and employing a bayonet joint to cause the cover to close tightly. 

2449. Ansorsine Ditvre Cutorine, W. Weldon, Merton.—Dated 16th 
July, 1873. 

This invention relates to the absorption, by means of any suitable milk 
or solution of an oxide or of a salt, of the chlorine contained in a mixture 
of that gas with other gases. The inventor employs for this purpose a 
series of two or more vessels, each filled with the milk or solution to only 
a portion of its depth. Theinventor provides each vessel of the series 
with an-agitator by means of which ke keeps the milk or solution in 
motien, and projects a spray of it into the upper part of the vessel. 
Supposing a series of five vessels, and calling them A, B, C, D, and E, he 
arranges them at different levels in regular succession, and so connects 
them that he can at will run off the contents of D into E, those of C into 
D, those of B into C, and those of A into B, and so, moreover, that the 
current of gases containing the chlorine to be absorbed can pass con- 
tinually through the whole series of vessels in the opposite direction, or 
that from E to A. In passing successively through E, D, C, B, and A, 
this current of gases, as it grows weaker in chlorine, comes into contact 
with milk or solution continually less’ and less saturated therewith. 
When the contents of the vessel E have absorbed sufficient chlorine, they 
are run off, those of D being then run into E, those of C into D, those of 
B into C, and those of A into B, and fresh milk or solution into A. 
2450. Artirciat Manures, &. C. Hamilton, Colchester, and W. R. Preston, 

Komford.—Dated 16th July, 1873. 

According to this provisional s 
filtered through waste wool, wool, 
brought to a pulverulent form. 
2451. Looms, &. Helm, Manchester.—Dated 16th July, 1873. 

This invention relates to the mechanism employed for effecting the 
alternate motion of the slay, and is intended to dispense with the 
employment of cranks and crank arms for that purpose, and to get a 
more evenly balanced motion than heretofore, at the same time that the 
beating up or forward motion of the reed to the cloth takes place at a 
quicker speed than the withdrawal or backward motion of the same, 
2452, Fives or Steam Borters, R. Harwood, G. Harwood, J. Scholes, 

and T. Seymour, Bolton.—Dated 16th July, 1873. 

The object of this invention is to economise the consumption of fuel in 
the furnaces of steam boilers, and to obtain the greatest amount of 
heating effect therefrom by causing the flame and heat from the furnace 
to spread all round the surface of the internal flue, and thus to utilise the 
greatest amount of heating surface possible in any given size of flue. 
2453. Discuarcinc Gas Rerorts, J. Somerville, Dublin, and J. Robin- 

son, West Bromwich.— Dated 16th July, 1873. 

This invention has reference to the construction of rakes in such a 
manner as to render them applicable for drawing retorts of any section 
commonly in use, and consists in making the rake head in several pieces 
of such shape as when hinged together, and to the rake-bar, shall admit 
of its introduction to the upper part of the retort, and when thrust in a 
sufficient distance may be caused to assume the form of the lower por- 
tion of the retort, thus making it suitable for withdrawing the-coke. A 
subsidiary rake constructed in much the same manner may be attached 
to the rake-bar, in order to facilitate the removal of the coke near the 
mouthpiece of the retort. 


2464. Purirication or Sewace, F. Jacobsen, Edinburgh.—Dated 16th 


July, 1873. 
first, utilising as a precip t the sludge or refuse obtained after the 
ley water of paper mills has undergone the soda recovering process. 
Secondly, the re-use of the sludge obtained after such process for the pre- 
cipitation of polluted waters. Thirdly, for accelerating subsidence the 
use, in combination with such sludge or refuse as respectively before 
tioned, o salt, sulphate of zinc, chloride of iron, per- 
chloride of iron, either singly or jointly, in a solid or soluble state. 


2455. Purirication or THe Pot.urep DiscHARGES FROM Mitts, F. 
Jacobsen, Edinburgh.—Dated 16th July, 1873. 

First, using asa precipitant common burnt lime slaked, in a pulverised 
state or dissolved in water. Secondly, the re-use of the deposit obtained 
after such process for the precipitation of polluted liquids. Thirdly, the 
use for accelerating subsi f , sulphate of zinc, chloride 
of iron, perchloride of iron, in conjunction with the lime or deposit as 
respectively before-mentioned. 

—. pan Tre on Buckie, N. 8. Walker, Liverpool.—Dated 16th July, 
toe 

A bale tie or buckle constructed in accordance with this invention is 
formed of one De of metal, and has the following novel features :— 
First, it is made at least double the width of the band, hoop, wire, or 
rope (hereafter for brevity called band) to be tied or fastened; Secondly, 
it receives the strains of the band on different parts and in parallel lines; 
and Thirdly, under a modification hereafter particularised, it has (1) por- 
tions bent sidewards, or (2) pieces projecting from the edge or side to 
serve as safety pieces and prevent the band from getting free. 


ony. iuxeraxne, P. R. de Faucheux D'Humy, Paris.—Dated 16th July, 
i 





cification sewage is mixed with or 
ust or shoddy, and the materials are 


+4 














The invention consists in placing a chamber at some suitable part of 
the inkstand, which chamber usu y tains the ink supply, and < com- 
municates with the ordin ink vessel, so that when required the 
= — may be compressed and ink introduced into the ink vessel 


2458. Frepinc Borries, 7. F. Lynch, London. 
For this Led a the neck of the feedi 

number of jections thereon, and on the 

similar number of projections are formed with inclined faces, so that 


when the cap is pl on the neck parti 
given thereto it is instantly and waly fx ain ? saition = ry 


2459. Printixo Macnine§ J. W. Mercer, Poplar.—Dated 16th July, 1873 

According to this invention a complete cylinder is used for the Tnking 
table, and the inking roller arm are caused to mene gen revolve on 
their axis in the centre of the cylindrical inking table, whereby a con- 


—Dated 16th July, 1873. 
bottle is formed with a 
side of the cap or cover a 





tinuous ro’ motion of the inking rollers is obtained. And instead of 
a the ts of os pad to the machine between tapes or ribbons, as 
he. lore proposed, the paper is fed to the machine, and the printed 


x the fore guiding wheel to , 


a ly wi 
the jet has acquired sufficient velocity to enter the boiler. Thi , inso 
constructing the combining and delivery tubes of injectors that the 
smaller end of these tubes may be substituted for others of different 
diameters, the object of this part of the invention being to increase the 
range of the instrument, that is to say, to increase the difference between 
the maximum and minimum quantity of water each instrument can 
deliver into the boiler from which the operating steam is derived. 
Fourthly, in certain novel combinations of a fixed receiving tube, a 
movable combining tube, a fixed delivery tube, a continuous casing 
inclu these and mechanism for mo the combining tube 
within the inclosing casing, it being the object of part of the inven- 
tion to simplify the construction and perfect the arrangement of parts in 
this class of injectors. 

2462. Motive Power ror Prore.iine Suirs, B F. Weatherdon, J. Col- 

and F. L. —— Hetton.— Dated 16th July, 1873. 

This invention consists in simplifying the propulsion of — upon 
the direct action principle by means of a chemical safety fluid dilated by 
heat within the retort chambers, communica with egy trunks 
or tubes secured to the vessel, employing modifications of the same for 
hydraulic or other motors. 

2463. Tears, Rives, rox Inrayts, J. Hickisson, Hackney.—Dated 16th 
July, 1873. 

| The improved teats, rings, or articles are made with corrugations, strive, 

indentations, lines, roughnesses, undulations, protuberances, bosses, 

marks, or other unevennesses. Teats are made flattened or nearly so, 

instead of ovoidal or bulging. 

2189. Compina Macuines, 7. and H. W. Whitehead, Leeds.—Dated 23rd 
June, 1873. 

These improvements consist in drawing off a top from the inner side of 
the small circular combs at the point where the large and small circular 
combs meet, or at a short distance therefrom, and then drawing off from 
the outer side of the small circular combs, another ‘‘ top” which ma 
either be run with the first named “ top” or separately, leaving the noil 
to be taken off as before. 

2464. Carrnipce Cases, /. Bradley, Stafford.—A communication from 
H. Berdan, New York.—Dated 17th July, 1873. 

Hitherto in making solid-headed metallic cartridge-cases having a sharp 
internal corner forward of the flange at the base of the cartridge-case it 
has been difficult to avoid the risk of fracture at the said sharp internal 
corner owing to the severe punishment the metal receives in passing 
round the sharp corner of the die during the heading process. The object 
| of this invention is to obviate the before-mentioned risk of fracture, and 

this is accomplished in the following manner :—The inventor rounds or 
| bevels the internal edge at the mouth of the heading die, so as to enable 
| the metal of the cartridge-case to expand at an easier angle than can be 
| done with the beading dies heretofore used, thereby injuring the metal 
| less at this point in the operation of expanding the metal to form the 
flange of the cartridge head, and the inventor afterwards removes by 
means of a suitable die, or by means of a turning tool, that portion of the 
metal which has filled the space left by the rounded or bevelled edge of 
the die, and which forms upon the cartridge-case a bevelled or concave 
face forward of the flange, thereby forming a sharp corner under the 
flange, or any other shape that may be desired. 
2506. Rock Dritune Apparatus, J. Jmray, London.—A communication 

from R. J. Gottheil, Chemnitz.— Dated 22nd July, 1873. 

This invention relates to apparatus for drilling holes in rocks, such as 
blast holes. The apparatus consists of a drill attached to a spindle 
mounted free to rotate and ove longitudinally in bearings on a frame 
jointed so that the drill can be directed at any required angle. A wheel 
mounted on the framing has cam-shaped ratchet teeth which act on a 
pawl-lever. This pawl-lever bears against one edge of a clamp ring en- 
circling the drill spindle, and a volute helical spring bears against the 
opposite edge of the ring. The ring when pressed backwards by the 
pawl-lever is canted so as to nip the Sein spindle and to draw it back and 
twist it a little round. When the pawl escapes a tooth the spring drives 
the spindle forward, and thus the successive teeth, as the wheel is made 
to revolve, cause the drill to make a succession of blows which have the 
effect of drilling a hole, the drill being at the same time turned and ad- 
vanced a little, as in hand boring. 
2569. Cocks anp Taps, 8. Farron, 

July, 1873. 

The present invention consists in certain improvements upon the cocks 
or taps for which former letters patent were granted to the inventor on 
the 6th day of October, 1869, No. 2897, whereby the said cocks or taps are 
made more suitable for very high pressures. Corresponding passages are 
placed in the barrel and in the taper plug, thus equalising the pressure, 
2579. Trussino Casks, J. Woodley, Limehouse.—Dated 30th July, 1873. 

The object of the invention is to facilitate the operation of closing the 
ends of the staves at one end of a cask when the opposite ends of such 
staves have already been drawn together or closed, and which operation 
is commonly called trussing. In carrying out the invention, the cask, 
the staves of which are to be operated upon, is placed upon a sort of table 
or other support, with the end to be trussed resting in a plate curved to 
correspond somewhat with the curve of the end of the cask ; a chain is 
then passed over these ends of the staves, thence over a pair of pulleys 
placed near to each other, so that when the opposite ends of this chain 
are simultaneously and forcibly drawn upon, the effect will be to draw 
these ends of the staves together, or to truss them, and thus to hold 
them together until a hoop or hoops have been applied to them. The de- 
scription of chain generally used for the purpose is that commonly called 
the flat or plate chain, and the power required is obtained by connecting 
the ends of the chain to the ram of ahydraulic pump, though the inventor 
does not confine himself thereto. 

140. Operatinec Sewina AND OTHER TREADLE Macuines, &. 
Bvesham.— Dated 10th January, 1874. 

The object of the invention is to produce rotary motion of the fly or 
band-wheel of a sewing or other treadle machine by the reciprocating 
motion of the treadles through the medium of a double clutch or appur- 
tenances. 

184. Finisuina Faprics, C. D. Abel, London.—A communication from J. 
Varinet et A. Enoult, fils, Sedan.—Dated 14th January, 1874. 

This invention relates to means of imparting to cloth and like fabrics a 
fine finish by subjecting them to the action of rollers having roughened or 
grinding surfaces, which are ai ed in a machine with brushing and 
smocthing rollers, so that a web passing continuously through the 
machine is subjected to the action of the rollers successively. The 
roughed or grinding rollers are prepared either by facing them with mill- 
stone or other stone, or coating them with grinding powders glued on, or 
with paper or cloth served with such powders, or with caoutchouc or 
gutta-percha, with which such substances are incorporated. 

191. Screws anp Screw Naits, B. Nugent and J. Fanning, Brooklyn.— 
Dated 14th January, 1874. 

The feature of novelty of this invention consists in constructing a 
machine for shaving, nicking, and screwing screw blanks for the manu- 
facture of screws and screw nails, which can only be explained by refer- 
ence to the drawing accompanying the complete specification. 

208. Dinect-actina Steam Encines anp Pumps, W. D. Hooker, San 
Francisco.— Dated 15th January, 1874. 
| The First part of this invention relates toimprovements in direct-acting 
| steam engines, by which the piston may be started from any point in the 
stroke, there being no dead point. This invention consists, First, in a 
| novel construction and arrangement of ports in a supplemental piston in 
relation to ports leading to the end of said piston chamber, and also ports 
leading to an auxiliary valve, in such a manner that the live steam con- 
stantly contained in the said piston and supplied from the main valve 
chamber shall drive the main valve for the first part of its stroke, and be 
supplied behind the end of the piston at the last of its stroke to balance 
the valve, suitable provision being made to compress the live steam so 
supplied, so that it will be impossible for the piston to strike the end of 
its chamber. The office of the auxiliary valve is to exhaust the steam 
from the said piston chamber, and supply steam to finish up the stroke 
of the main valve. The live steam which was compressed nd the end 
of the supplemental a is always ready to drive it and the main valve 
the instant the aw ry exhausts the steam from the chamber at the 
opposite end of the piston. This invention further consists in the use of 
recesses in the main cylinder-heads, within which the arms which are 
operated by the “_- to move the auxiliary valve are protected from 
being broken by the piston. It also consists in constructing a val ve-bar, 
which moves in suitable slots and engages with the auxiliary valve, ao | 
that the valves shall always be in direct contact with the arm at starting, | 
and so that the bar and valve can be removed with very little trouble. 





Ashton-upon-Lyne.— Dated 29th 


Wright, 











This i tion also sists in certain improvements in force pumps, 
whereby the valve seat may be packed and secured, the valve an 
the vacuum chamber packed by the use of a threaded valve s which 


seat that they can be easily removed, in- 
P ly of z ve ; and any or all the valves can be re- 
moved ey of each other by simply taking off the cover of the 
chamber. invention further relates to the employment of a buffer 
and check-nut, by which the lift of the valves may be regulated. 
207. Fitter, P. Huerne, San Francisco, U.S.—Dated 16th January, 1874. 
This invention relates to an improved water filter to be attached to 
water faucets in buildings for the purpose of filtering the water which is 
used for drink: and purposes. Claim is made, First, to a re- 
versible hollow globe or oblong shell provided with inlet and outlet tubes 
in combination filtering stone ha a central hole 
or and short pipes and tubes. Secondly, to the hollow globe or 
shal with its filte stone in combination wi Ripes and a tank, said 
pipes being connected by another pipe provided with a cock by which the 
operation of the filter may be reversed for cleaning the filter with filtered 
water. Thirdly, to a reversible globe or ovoid filter provided with a cor- 
responding interior filte stone, said globe or ovoid being reveraibic 
for the purpose of cleaning the stone. 


so secures the supply valve 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


MeEn’s minds seem to be altogether too much occupied with 
election matters to give attention to busi The same state of 
things being in operation throughout the whole kingdom, the home 
orders this week have been insignificant. Nor have those from 
merchants doing business with foreign countries, or those, again, 
received direct from agents in those markets, been of much 
account. Prices are evidently too high to court transactions, 
especially at a time when the belief is so firmly entertained amon 

consumers that there must soon be a declared drop in the prices o 

all kinds of iron, The — considerable reductions that have 
taken place in the past few days in certain of the Lancashire and 
Yorkshire localities are regarded as a still further augury of what 
must quickly happen in this district. Meanwhile, makers affirm 
that no change must at present be looked for—that the leading coal 
firms are in the enjoyment of a constant supply of orders 
sufficient to take all the coal that the men will bring up; and that 
the makers of finished iron have, in recent transactions, given 
such benefit to the consumer as is consistent with solvency ; in- 
deed, that many sales have lately been concluded at a loss, rather 
than that the men should be without employment. I hear of 
loud complaints by puddlers and others of the little work that is 
being found for them, In all such cases the reply they receive is, 
that the current scale of wages has much to do with the cause of 
complaint. Prices of pig iron on the Dudley side are quoted at 
£7 to £7 10s. for hot blast; £8 to £8 10s. for cold blast ; and from 
£410s. to £4 15s. for cinder pigs. Finished iron continues to be 
quoted from the basis of £14 for marked bars, and second-class 
bars are fetching from £12 to £13. Most is being done in plates, 
both ship and boiler, the result mainly of comparative activity in 
the shipbuilding yards. 

Throughout all the districts the impediment to lower prices is not 
so much wages as the price of coal. Colliery proprietors are al! 
demanding exorbitant rates. This is most of all perceptible in 
the Midland districts, where the best of the coal being held by 
men of independent wealth, it is not easy to effect reductions, 
Other firms combining with these leading producers, associations 
exist right and left, and every artificial means is employed to 
keep up quotations. Small mine owners in the Midlands, like the 
smaller ironmaking firms in the North of England, are now 
feeling the pinch of want of trade, and they would gladly sell at 
lower prices were it not for the bondags they have willingly taken 
upon themselves. Here too, then, similar results are threatened 
as in respect of the North of England iron trade, A split is 
probable in the leading coal associations. 

Steel is partaking of the quietude which is expressed in the iron 
trade. In the Staffordshire district, whilst springs are mostly in 
fair inquiry, bars are in but little demand. 

An important movement by the makers of sheets not of the first 
class, intended to bring up the prices of such iron, is being much 
discussed. It is asserted that after to-day (Thursday) such sheets, 
the kingdom over, will be advanced £1 per ton, A meeting of 
these makers was held in Birmingham to-day. 

The meeting of sheet makers resolved that henceforth sheets 
shall be charged ten shillings per ton difference between each 
gauge, instead of their being grouped as heretofore into singles, 
Zootion, and lattins. The meeting of galvanisers have advanced 
galvanised sheets fifty shillings per ton. 

Circulars are being issued by the tin plate and japan firms an- 
nouncing that in consequence of the considerable advance in wages 
which they have had to give to their workpeople, and owing also 
to the continued high prices of materials of all kinds—to meet 
which their former advances had been quite inadequate— they were 
reluctantly obliged to make a reduction in discount from their 
printed list of 5 per cent. This reduction of 5 per cent, discount 
is the first advance of prices which has taken place for more than 
eighteen months, 

The boiler and girder and engineering yards, though not doing 
all that is possible, yet are not as a rule without work. The 
dearness of the material impedes progress ; but inasmuch as the 
necessities of certain ironmasters compel them to take very low 
prices, London merchants are here and there encouraged to give 
out some of the orders that, it is understood, they have in hand, 
waiting the long-deferred declaration of a drop throughout the iron 
trade generally. The fact is regarded as indicative of the require- 
ments of consumers, and is to that extent decidedly cheering. 
Bolts and nuts are still affording employment to leading makers 
who are at work upon foreign and also home orders. Still, the 
new trade is only small. Chains and anchors are selling fairly, 
and the manufacturers of this district are in advance of some of 
their competitors in the North of England in the providing of 
machinery for testing, and in otherwise keeping abreast of the 
times. New pit chains are not being made in price so large as 
might have been expected, considering the vigorous efforts that 
are put forth to develope new coal resources, Colliery proprietors 
continue to patch up old chains ; but if the explorations which are 
now being conducted should prove as successful as hoped, then a 
marked improvement in the pit chain branch must ensue, The 
sizes of chains required by the merchants for export are selling 
in small quantities, and are going out by almost every mail ; but 
the increase of prices is so large as compared with the rates that 
prevailed up to two years ago, that the quantities sent away are 
very much below the average. 

The lock-making branches are generally in steady occupation, 
and clever workmen in the best plate and in the brass cabinet de 
partments are in demand. The men engaged in the manufacture 
of the commoner description of iron locks are kept slack by reason 
of the continued high price of iron. Some of the gun-lock filers 
of Darlaston—as previously intimated - have commenced a practical 
effort to live as a productive co-operative association. Their suc 
cess is, however, a somewhat doubtful matter. 

As to the metal market in the past month, I have to remark 
in reviewing the month, that there is but little inquir, for tin, 
and that whilst declared quotations are still maintained, positive 
sales are effected at a slight drop. As compared with a month 
ago English blocks and bars are er! by from 20s, to 40s. ; 
Banca can be had at from £4 to £5, and Straits at from £4 to £6 
under last month’s quotations, Very little spirit in the demand 
would lead to marked firmness on the part of holders. Whilst the 
tin-plate works are all in need of orders, still the strength of the 
manufacturers financially and their compactness as an association 
enables them to uphold rates in which there is no change now as 
set against those that ruled a month back. There is some ground 
to conclude that the firmness which lead has lately displayed in 
the market will have to give way to a state of things more in 
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consonance with what has for a long time before prevailed. There 
have been some heavy failures during the month by firms who 
have been speculating in the metal, and their stocks must be 
realised, "When this takes place the market will receive an acces- 
_ sion of the product which cannot but affect the quotations in 
favour of customers. Meanwhile nothing is being done in the 
article, and prices are stationary. Spelter is not so much in 
demand ; and it is slightly weaker than a month ago. At the 
earlier date it was quoted at from £26 10s. to £27 10s, It is now 
from £25 10s. to £26. Zinc has experienced a similar term of it. 
Owing to the small inquiry quotations have suffered a depreciation 
of from 20s. to 30s. 


NOTES FROM LANCASHTRE, 
(From our own Correspondent.) 

THE iron trade of this district shows at present no material 
signs of improvement. The transactions during the week have 
been of an exceedingly limited character, and the sudden dissolu- 
tion has had a tendency to further divert attention from business. 
For pig iron the inquiry is very languid, but prices are pretty 
much the same as last week, No. 3 foundry being worth about 
95s. per ton delivered in the Manchester district. For cold blast 
iron and hematites there is a somewhat improved inquiry, and 
finished iron is a little firmer than last week, bars being quoted at 
from £12 to £12 5s. per ton. 

In the position of the various ironworks there is not much 
alteration to notice, except that cotton machinists, owing to the 
dulness in the cotton trade, are feeling more and more the falling 
off of orders. The London and North-Western Railway Works at 
Crewe, which are very rarely affected by the fluctuations in trade 
elsewhere, are very busy, and the erection of a large new tender- 
shed has just been completed. Steel manufacturers and general 
founders are quiet, but in the iron shipbuilding trade a fair 
amount of activity still prevails, 

The coal trade remains in very much the same position as when 
I last reported. Although there is a fair demand for good quali- 
ties of coal, business is not brisk, and the tendency of the market 
is downwards. The mildness of the weather and the slackness in 
other branches of trade are having their effect. Ironmasters are 
not buying so largely, and sales, especially for forward delivery, 
are more difficult to effect. This is a sign of weakness, and although 
prices are by the leading firms maintained with tolerable steadi- 
ness, there is some talk of reductions next month. The principal 
firms in this district are at present opposed to this, but there is 
little doubt that many of the smaller concerns, amongst whom 
there is already a considerable amount of underselling, will find 
it necessary to make an alteration in prices. Considerable quanti- 
ties of Yorkshire and Derbyshire coal are now being sent into the 
district, and as some very low quotations are offered, this is con- 
tributing to pull down the market. 

The strike on the St. Helens district is still unsettled, the 
union men remaining out, but some supplies are now being re- 
ceived from that neighbourhood. The wages arbitration in the 
Ashton and Oldham districts is proceeding satisfactorily, and 
there appears to be a willingness amongst the men to accept a 
reduction of about 24 per cent. Colliery proprietors in several 
other districts are taking steps to bring about a reduction of 
wages, but as yet no general move in this direction has been taken. 
I may here add that the prosecution of the head unionists at 
Burnley, which is pretty generally condemned, will, it is thought, 
very greatly improve Mr. Halliday’s chance for election at Merthyr, 
where he is brought out as the miners’ candidate. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE warrant market has been very inactive during the past 
week, and the prices of pigs have fallen from 2s. to 3s. per ton. 
On Thursday week the market was very flat, with a limited busi- 
ness done down to 104s., closing with sellers at that price, and 
buyers offering 103s. 104d. There was little or no improvement 
on Friday last in the number of transactions, but somewhat better 
prices were obtained, sales having been effected between 104s. 9d. 
and 195s. 44d. On Monday the market opened dull, with busi 
ness at 103s. 6d. cash, but it improved a little during the after- 
noon, and closed at 104s. 3d. Busi was confined within narrow 
limits on Tuesday, when the prices ranged between 103s, 9d. and 
104s. 6d. 

In several of the principal makers’ brands a slight reduction 
has taken place, but on the whole, prices do not materially differ 
from those of the previous week. The following are the quota- 
tions :—Gartsherrie, No. 1, 113s.; No. 3, 107s. 6d.; Coltness, 
No. 1, 116s.; No. 3, 108s.; Summerlee, No. 1, 112s. 6d.; No. 3, 
106s.; Oarnbroe, No. 1, 110s. 6d.; No. 3, 107s. ; Monk- 
land, No. 1, 107s. 6d; No. 3, 105s, %d.; Clyde, No. 1, 
107s. 6d.; No. 3, 105s. 6d.; Govan, No. 1, 107s. 6d.; No. 3, 
105s. 6d.; Langloan, No. 1, 112s. 6d.; No. 3, 107s,; Calder, 
No. 1, 112s. 6d; No. 3, 107s. 6d.; Glengarnock, No. 1, 112s.; 
No. 3, 107s. 6d.; Eglinton, No. 1, 107s.; No. 3, 105s.; Dal- 
mellington, No. 1, 107s.; No. 3, 105s.; Carron, No, 1, 112s. 6d.; 
Shotts, No. 1, 112s. 6d.; No. 3, 108s.; Kinneil, No, 1, 107s. 6d.; 
No. 3, 103s, 6d. > 

The shipments of pig iron from Scotch ports during the week 
ending the 24th inst. amounted to 6532 tons, being 740 less than 
in the previous week, and showing a decrease of 4523 on those of 
the corresponding week of 1873. The imports of Middlesbrough 
pigs at Grangemouth for the week were 2954 tons, being 96 less 
than in the previous week, but showing an increase of 944 tons 
on the imports of the corresponding week of last year. 

There has been no change to report this week in the condition 
of the malleable iron trade so far as its compass is concerned. 
Orders continue to come forward with greater regularity, and 
some sorts of iron have been obtained on slightly easier terms. 
Fuel can now be had on much more advantageous terms for manu- 
facturing purposes, and should the demand keep pace with the 
capacity of production, the trade may be expected to go on ex- 
tending its limits. 

No further reductions have been announced in the prices of 
coals, but the lower rates have now become universal, and in many 
cases orders are being freely executed rather under the published 

uotations, The miners in the West have a great deal of idle 
time, and in most places they are at present powerless so far as re- 
gards their being able to exercise any influence on the markets. 
While this is so, there has within the = few days been an 
increased demand for most kinds of coals, but the supplies are so 
abundant that a much — number of orders could be con- 
veniently met without any alteration in prices. The trade in the 
Eastern mining districts is active compared with what it has been 
for some time previous to the end of the year; but it is remark- 
able that with no lack of orders, and with the usual means of deli- 
very, the miners are only working from three to four days per 
week. This is, of course, due in some measure to their self- 
i d restricti The shipping trade is by no means active. 

The elections are at present Seeodline the paramount interest of 
all classes, and in the course of the past week absolutely nothing 
has transpired in-the way of trade disputes or movements of any 
kind, 











THE CLEVELAND DISTRICT. 


(From our own Correspondent.) 

_ Iw consequence of the general election trade is materially in- 
terfered with. At the iron market at Middlesbrough on Tuesday 
there was a very large attendance, but business appeared to be a 
secondary matter, conversation a turning upon politics. Pig 
makers are still asking as much as 87s, 6d. per ton for No. 3, but 


buyers will not give more than 84s. for that quality, a shilling per 
ton less than last week, The market is certainly flatter, although 
makers appear to be as confident as ever about baing able to get 
orders at a good price, which will keep them busy for many 
months to come. All the blast furnaces are in full swing, 
and those capitalists who are building new furnaces are 
doing their best to get them ready for operation as quickly as 
mm Next week Messrs. Robson, Maynard, and Co., of 
dear, will blow in their new blast furnaces. 

There is little change in the condition of the finished iron trade. 
Several of the rail mills which were recently idle are now in full 
swing, but there is still a large number of workmen disengaged, 
owing to the scarcity of orders. There are numerous inquiries for 
rails, and it is generally believed that orders which have been so 
long kept back must soon be placed in the hands of manufac- 
turers. Ordinary sections are quoted £10 10s. per ton, f. o. b; 
light rails are £11 10s. to £12; ship plates, £13; boiler plates, 
£16; angles, £12 5s. to £12 10s. Bar makers are moderately 
employed. 

Last week I called attention to the expressed desirability of Mr. 
David Dale, of Darlington, heing re-elected president of the Board 
of Arbitration for the North of England Iron Trade. The annual 
meeting of the board was held on Monday, and Mr. Dale was re- 
elected. In recognition of the services of Mr. Rupert Kettle, the 
arbitrator to the board, 100 guineas had been waek tohim. That 
gentleman had refused the money, explaining that he could not 
accept any pecuniary reward for any labour connected with 
arbitration. The board therefore a. # to hand over to the 
North Riding Infirmary, Middlesbrough, £50 in the name of Mr. 
Kettle, and a like sum in the same manner to the South Stafford- 
shire General Hospital, Wolverhampton. There are now 14,411 
operative members connected with the board. The receipts 
amount to £1441, Thirty-two firms are members of the board, 
and they are the owners of thirty-five works. The secretaries, 
Messrs. John Jones and John Kane, were re-elected, and votes of 
thanks were passed to them for their services, 

On Friday last the Zetland Iron Foundry at Lofthouse, Cleve- 
land, was opened. 

Nothing has transpired in the coal and coke trades during the 
week which calls for special mention. Best coke is sold at about 
30s. per ton at the pit’s mouth. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


FEARS are expressed in. some quarters lest the pending general 
election should to a great extent interfere with the course of busi- 
ness. It seems very probable that this may be the case in a cer- 
tain degree, but as the borough election takes place on Wednesday 
next it can hardly interrupt trade after Thursday. Had the men 
been as vein thea + as they were six months ago’the results 
would have been far worse, but now, work being anything but 
over-plentiful, the workmen, know that they must be careful not 
to lose more time than they can help, 

As to the general condition of business, I do not hear of much 
change. The heavier departments are slack, and all kinds of 
merchant iron are quiet. Second-class hoops, bars, tang-iron, 
sheets, and rounds are slightly easier ; but best marked iron from 
other districts is held pretty firmly by the agents. Pig iron is 
unchanged. In the steel trade some of the more important works 
are better employed, several handy sized commissions having just 
come to hand from the United States. Steel for axes, plough- 
plates, Fg oa and various other minor purposes, is in better 
request for the States; and I hear of two or three heavy consign- 
ments having been despatched this week. The file, saw, edge-tool, 
brass, foundry, and other industries are in precisely the same 
condition as when last written of. 

The Midland Institute of Mining Engineers, which has now 236 
members, is endeavouring to secure ‘‘Commercial-building,” 
Barnsley, for its head-quarters, 

No general fall has taken place here in the price of coal or 
coke, although both are without doubt in very dull request. A 
fall will —- be declared by some firms on the Ist of February. 
Messrs. arlsworth, of the Lofthouse pits, Leeds, have reduced 
the price of their coal by 2s. 1d. per tom, ek quality being 22s. 1d. 
and slack 19s. The West Yorkshire Coalowners’ Association met 
at Leeds on Saturday, and resolved to reduce the price of coal 3s. 
per ton on and after Monday, the 26th inst. 

It was rumoured on Friday that the Clay Cross Colliery Com- 
pany’s colliers had determined to strike against the proposal to 
reduce their wages 15 per cent., but so far as I can learn the 
rumour was altogether unauthenticated, seeing that the question 
is standing over by mutual consent. 


Ll darth as represented, and it is feared that the tin plate 

workers will strike, if they have not actually struck already. A 

large meeting of tin plate workers took place at Briton Ferry on 

Saturday, when the principle of unionism was expounded and 

— taken for promoting its further institution in the 
istrict. 

The petition for winding up the Hereford and South Wales 
Wagon Company has been dismissed. The Bedwas and Llantwit 
( Company is to be forthwith wound up. The mode of weigh- 
ing coal has been brought prominently before the Cardiff Chamber 
of Commerce, and a committee of investigation has been appointed. 
One of the members stated that he had found a discrepancy in 
the coal advised to him of 8 per cent., but it was shown after- 
wards that after weighing at the collieries a transit of twenty 
miles had taken place. It was, however, admitted that a loss of 
1 to 2 per cent. was ped) it and to remedy this the 
efforts of the committee will be rigidly applied. Complaints had 
been received from Dieppe of considerable differences in weight. 
The Bristol, Swansea, and Cardiff Chambers of Commerce are 
united in their efforts to get a telegraph station on Lundy Island. 

The shipsmiths at Swansea are out on strike. The smiths at 
Cwmfelin Tin Works, who were in receipt of 5s, a day, also struck 
for another shilling, and this the masters have wham 

In the iron trade, though there has not been much doing, yet 
prices are firm, and I learn from the best sources that there is a 
decided upward tendency. This is very satisfactory, and shows 
that inquiries are beginning to be made from good quarters 
auguring a steady spring trade. 





PRICES CURRENT OF METALS AND OILS. 



























At the annual meeting of the Sheffield Chamber of O ce, 
held to-day, several matters of great commercial importance came 
under notice. The chairman, Mr. Smith, referred to the Bank 
Charter Act and its action upon the money market during critical 
periods. He thought some inquiry ought to be made into its 
mode of worki As to the great question of the day—whether 
in this or any other country—that between capital and labour he 
would not say much. The Criminal Law Amendment Act had 
been directly caused by the Sheffield outrages , it had worked well, 
and therefore there was no real reason for its re) 4 
Mundella made a long reference to the subject of the long hours 
worked by railway servants, and said the matter requi looking 
into. He advocated a good Trades’ Marks Bill, and, if possible, a 
system of International trades’ marks. He also thought the Bank 
Charter required examination ; he believed that coal would come 
down in price in this country, but hardly, he thought, to what it 
previously had been. At the annual dinner, in the evening, Mr. 
Mundella, Mr. Stanhope, and several other gentlemen made 
speeches of interest, 

There were a large number of candidates for the office of borough 
engineer for Sheffield ; these have now been reduced to six. A 
further scratching will bring the number down to three, and then 
a final selection will be made. The six are from Sheffield, 
Margate, Warrington and Newcastle. 

A crowded meeting of the shareholders of the Albion Steel and 
Wire Company (Limited) was held on Friday, at which the con- 
fidential report of the committee of investigation was received. I 





am informed, and the Sheffield Independent confirms me, that the 
' shareholders resolved to proceed against the vendors for the 
| arrears due on their unpaid calls, amounting to nearly £6000, and 
also resolved to take what steps were necessary to recover the 

£15,000 alleged to have been overpaid in effecting the purchase. 
Other matters were similarly dealt with. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coat and iron seemed to have been lost sight of in the district 


during the last few days, and an intense political excitementis being | cially d 
ers for the | 
ing to 


' vigorously fanned. I shall expect the colliers and min 

' next fow days will be too absorbed in discussing Mr. Hallida: 

' do much work, and trade will suffer in consequence. The colliers 

' up to the past week have been working very well, but the demand 

, has not been so great, and various circumstances are t show- 
of coal. The South Wales 

narra gpa a ay on all sides there has been a 


| There has been some grumbling 
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IRRIGATION IN InpDIA.—A resolution has recently been 
lished by the Government of Madras on the prevalence of fever 
in the very Delta. The Governor in Council observes in 
this document that the deplorable condition of the district, as 
sketched in a report presented to him by two civil officers 

puted inaeita, & sasinly ante © the witeny ~ 
uate means of drainage in a country whose swampy nature 
b wated by the great system of irrigation works.” He 
accordingly that the subject be forthwith earnestly taken 
into the consideration of the Public Works Department, and ar- 
ts be made with the least possible delay for “ 
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infected villages, which at present seem to be paying very dear for 
their liberal supply of water. 
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LITERATURE. 


A Practical Treatise on Boilers and Boiler-making. By N. P. 
Buren, M.LM.E., &. London: Spon, 1873. 

Txis work was issued originally in monthly parts, and 
is now published in = ~~ a —s 391 
1163 e i and 50 li Pp plates to a large 
scale, "We find it impossible nie to the matter which 
it contains until we have expressed our opinion on the 
admirable manner in which the work has been got up by 
the publishers. The woodcuts, the plates, lithography, 
and binding are equally excellent, and reflect equal credit 
on the publishers, printers, and engravers concerned in 
their production. It is difficult in these respects to dis- 
cover a fault in the book, except that in some cases the 
engravings are on too small a scale to be quite as clear as 
might be desirable. 

ile the work was being issued in monthly parts we 
noticed it, and spoke in favourable terms concerning it. 
The promise afforded by the earlier numbers has been more 
than fulfilled, and as a record of the past and present in 
boiler engineering the work is absolutely without a rival. 
In saying this we do not intend our readers to believe that 
Mr. Burgh’s treatment of his subject is perfect. On the con- 
trary, in many respects it is susceptible of improvement. The 
author is not in all cases as lucid as he might have been; 
and the letterpress would have an augmented 
value had it been revised by some competent authority on 
boiler engineering, who, ing an adequate knowledge 
of his subject, would have helped Mr. Burgh out of certain 
difficulties as regards composition with which he seems 
to have contended in vain. Mr. Burgh’s informa- 
tion appears, indeed, to be of an essentially practical 
character; and it is well known that practical men seldom 
possess the power of expressing themselves on paper with 
perfect clearness. They assume too often that their readers 
must know as much as themselves, and they have not 
devoted that attention to the art of English composition 
which is indispensably necessary to lucidity of expression. 
If Mr. Burgh’s treatise on boilers had been as well written 
as it is well illustrated, it would have possessed, perhaps, 
more value than any other work in existence on one depart- 
ment of mechanical engineering. As it stands, however, 
we can afford to pass over defects which are far more defects 
of manner than of matter, and we do not hesitate to say that 
in certain it is the very best, and in all 
the most complete, treatise on boilers and boiler engineering 
that has ever been published. The first thought that must 
strike anyone who examines the work with care is the 
amazing research of the author. We do not mean to say 
that this research is of a peculiarly high order. It does 
not represent, for example, a power of investigation similar 
to that of a first-class historian, but it does represent a 
great deal of time and labour employed with considerable 
discrimination and caution. In his preface Mr. Burgh ex- 
plains very clearly how the book was written—much as 
Edgar Allen Poe detailed the steps of the process by which 
he composed “The Raven.” The work was begun in 1872, 
and Mr. a first classified the subjects with which he 
would deal. These are thirty in number, and include marine 
boilers, portable boilers, gas fuel boilers, mechanical fur- 
naces, safety valves, fuel apparatus, repairs, explosions, in- 
crustation, &c.—we shall not reproduce the cemplete list— 
and his next step was to go to the Patent-office and examine 
all the patents for boilers,or in connection with them, from 
1663 to 1873, or a period of 210 years. Only those who know 
what a patent search is, can realise the labour involved in 
this operation if honestly performed. Mr. Burgh tells us 
that in that time the astonishing number of over 3000 
patents were applied for or granted in connection with 
apparatus for generating steam. Our author, it appears, 
soon became aware that to introduce all these patents into 
his book, however briefly, would be impossible, and he 
therefore made a selection among them, or, as he says, 
he picked out and rejected what he considered to be 
“impossible arrangements.” We .cannot pretend to have 
made researches at the Patent-office approaching in com- 
rehensiveness to those of our author, and we are, there- 
ore, unable tosay whether his judgment has or has not 
been at fault now and then in rejecting particular patents 
as not worth notice. But we can say that his errors appear 
to have lain altogether to the merciful side, for he has 
certainly illustrated not a few examples of boiler 
engineering—or, rather, of boiler scheming, for the word 
“engineering” is out of place—which are essentially 
impracticable. As some of these examples are of modern 
date, it might be considered invidious were we to make a 
selection —_ pat out the designs which seem to us to be 
opposed to all sound principles of boiler engineering. Our 
author is himself a little in \doubt as to whether he has 
excluded all the boilers not worthy of notice, for he says: 
“ As careful as I have tried to be, I am afraid that some of 
the doubtful characters have appeared, while at the same 
time the selection has been as fair as in my judgment I 
could make it.” 

Possibly the best plan we can adopt to give our readers 
an idea of the character of the book will consist in putting 
before them the following synopsis of its contents, In the 
first a 100 varieties of vertical boilers are illustrated 
by 274 illustrations ; in the second chapter we find 160 
examples of horizontal land boilers ilfustrated. In the 
third chapter Mr. Burgh deals with what he somewhat 
indefinitely terms the “tube” boiler, by which he means 
as far as we can understand him, what is now very com- 
monly known as the “ sectional” boiler. There are many 
water-tube boilers in existence, such, for example, as 
Martin’s and Cochrane’s, which are not sectional, an these 
our author does not class under the head of tube boilers. 
However, he does not draw the line very clearly; and it is, 
rn not very easy to decide where the sectional boiler 

gins and the “tube” boiler—to use our author’s words— 
leaves off. Of “tube” at all events, we have 56 
examples, and our author gives the credit of originati 
this type of steam generator to a Mr. Moore, who paten 
a curious boiler in 1824, which is illustrated at page 164 of 
the work before us. The fourth chapter contains 24 
examples of injection boilers, that is to say, boilers 





into which the water is sent in small quantities at 
a time, and flashed into steam. In chapter five we 
have 105 examples of marine boilers. In chapter six 
25 systems of burning liquid fuel are described and illus- 
trated, and it is worth notice that only this number 
of patents for the use of liquid fuel in generating steam 
were secured up to 1873. Mr. Burgh adds that none 
of the ane Bn . yet proved ale ae == 
cases a heavy deposit of soot appears to take whi 

destroys the indies powers of the tube wed We 
may add that there does not appear to be any —— 
available supply of liquid or semi-liquid hydrocarbons 
to use in the generation of steam. In one case which came 
under our own knowledge an inventor was very successful 
in raising steam with what is known as “dead oil,” which 
he readily purchased at one penny a gallon—in fact the 
thing was a waste product, which the producers were glad 
to get rid of. -In less than a month, however, he ex- 
hausted the whole supply, and the price rose to nearly 
a shilling a gallon, at which, of course, the dead 
oil would not compete with coal, and so the inven- 
tion was a failure in a commercial sense. In chapter 
seven Mr. Burgh deals with locomotive boilers, illus- 
trating 95 examples, some of them sufficiently remark- 
able; and he tells us that about 300 patents have been 
taken for improvements in locomotives. In chapter eight 
we have 93 safety valves, 71 alarm valves, and 54 donkey 
pumps, selected from more than 500 patents, Chapter 
nine gives 72 methods of connecting tubes, The next 
chaptersupplies 24examplesof mechanicalapparatusfor feed- 
ing fires. Chapter twelve is on the ignition of coal, and is 
illustrated with some very curious and original engravings; 
while chapter thirteen deals with combustion. Chapter 
fifteen treats of explosions, chapter sixteen with boiler- 
making; and chapter seventeen, which concludes the work, 





on steam boilers and their construction; and it is not, in 
many senses, a complete guide to the student. The style 
is in some places ag and obscure, and although we 
have no doubt that Mr. Burgh perfectly understands what 
he wants to say, he does not always say it happily. A far 
better book in some respects is one which we have already 
noticed favourably in these from the pen of Mr. Robert 
Wilson,and published by Mesars. Lockw This little book 
cannot, however, be compared with Mr. Burgh’s as regards 
practical examples of the best type of modern boiler con- 
struction. In this respect, as we have said, Mr. Burgh’s 
volume is quite without a rival in any . Our 
advice to those interested in boilers is to add both books 
to their shelves. Thisdone, they may regard their library 
of boiler engineering as being essentially complete. 





THE MANCHESTER EXHIBITION. 

On entering the building at midday on Friday last, the ap- 

inted time for the public opening of the Exhibition, the change 
in the appearance of the structure from that which it presented 
on the occasion of the private view was most striking. A vast 
amount of work had been performed, both by the officials and 
the exhibitors. The decorations of the private rooms were com- 
plete; boilers in steam, engines at work, models and small objects 
grouped together, and everything in readiness for the formal 
ceremony. 

Mr. I. Lowthian Bell, one of the vice-presidents of the society, 
had been announced to open the Exhibition, but other engage- 
ments prevented his doing so, and the ceremony was performed 
by Mr. Hugh Mason, chairman of the council. An address, written 
by Mr. Bell, was read by Mr. Larkins, the secretary ; it referred 
to the consumption of wood as fuel in the earlier stages of civili- 


85; | sation, and pointed out the fact that the present high price of 





coal was calculated to do great good to the world by attracting 


| the attention of scientific men to the best methods of using it 


economically, and that it would be difficult to conceive a more 
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BERRYMAN’S FEED WATER HEATER, 


consists of useful memoranda and tables for boiler-makers. 

The fifty lithographic plates give modern examples of 

mae and other boilers, donkey pumps, &., to a large 
e. 

There are three plates in the work, marked A, B, C, 
which possess special value—in the first place because they 
are unique of their kind, and in the second place because 
they represent the best style of modern boiler engineering 
on a really working scale. The first two plates show the 
system of construction adopted by Messrs. Maudslay, 
Sons, and Field, in 1873, in the lapping and scarfing of 
plates, sizes and pitch of rivets, &c. m these a 
we gather that Messrs. Maudslay caulk all their rivets bo 
inside and out—an exceedingly tedious operation, the 
utility of which appears to us to be doubtful. The second 
plate is very instructive as to details, showing even the 
way in which the taggin is attached in the a 
manner ; the meth of fittin < tubes adopted by the 
firm, superheater connections, ke. he third plate, marked 
B, shows in detail the system of construction adopted by 
Messrs. Hodge and Son, which in certain respects differs 
from that of Messrs. Maudslay. All these plates are well 
worth the careful attention of students. 

Few practical engineers thoroughly understand the che- 
mistry of combustion, and we are pleased to see that our 
author in dealing with this subject, instead of attempting 
to handle it himself, has reproduced an able paper “On the 
Economy of Fuel,” read by the late Professor Rankine at 
1 A agg — ee in 1867. This is as it 

0 + may t in not giving original 
matter Mr. Burgh has taken to “book-making,” but it 
was essential to a work like the present that it should deal 
with the phenomena of combustion ; and Mr. Burgh acted 
most judiciously when, instead of giving expression to his 
own opinions, he placed a paper by so eminent an authority 
as Rankine before his readers, 

It would be obviously impossible to criticise in detail 
such a book as this under consideration in reasonable 
space. We have therefore done our best to give our 
readers a general idea of what it is. What it is not may 
be very @hortly stated.. It is not a theoretical disquisition 





appropriate start for a society established for the promotion of 
scientific industry than an exhibition like that now opened. 

The attendance on the opening day was very good, though no 
doubt a large number of those present were exhibitors. 

On making a cursory inspection of the Exhibition we were 
struck by the almost total absence of any striking novelties—in 
fact, we were surrounded by old friends, and nearly all the articles 
exhibited have been already described or illustrated in our 
columns or are otherwise familiar to most of our readers. 


—”- 
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IAMBROOK’S FEED HEATER. 

Doubtless owing to the society being so recently established, 
and to the short time which has elapsed since invitations were 
issued to inventors and manufacturers to contribute to the Exhi- 
bition, many novelties which are not yet prominently before the 


public have not put in an ce ; but still the whole space 
is well ied, and there are few if any articles exhibited which 
are not worthy of inspection, and in this respect the society 
may be congratulated on having avoided the errors of many 
similar undertakings, to which anything has been admitted, no 
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matter how trivial or unconnected with the avowed object of tie 
Exhibition. 

The plan of confining the exhibits to one special subject, which, 
however, is a very wide one, gives this Exhibition a great advan- 
tage over many of the more ambitious shows, either international 
or agricultural, which combine so many various branches, that 
either the visitor becomes bewildered with their extent and 
variety, or else confines himself to the one department in which 
he takes special interest. 

Class 1 comprises appliances which may be adapted to existing 
furnaces, &c., whereby an improved combustion of the fuel is 
secured and a direct diminution in the quantity required is 
effected. 

One of the annexes is occupied by a very fine specimen of the 
well-known fuel economisers of Messrs. Green and Son, by which 
the feed-water is heated by passing through a series of vertical 
tubes placed in the flue between the boilers and the chimney, 
thus utilising the waste heat which would otherwise escape. The 
article is well made, and as it contains a very great number of 
connecting joints it becomes of the greatest importance that they 
should be well put together, otherwise leakages, repairs, and 
stoppages would be the consequence; therefore all bolts, rings, 
cement, and putty have been avoided, and the joints are 
all bored and turned socket-joints forced together, metal to 
metal, by hydraulic pressure. If no means were pro- 
vided for cleaning the tubes from soot their heating power 
would soon diminish; each tube is therefore provided with a 
circular scraper in two halves, completely embracing it, and kept 
constantly but slowly passing from end to end of the tube by 
means of gearing placed outside the flue and driven by a small 
donkey engine. The large number of these economisers which 
are now at work is the best proof of their efficiency. By the use 
of this apparatus the temperature of the feed-water is raised to 
about 280 deg., and the inventors claim to effect a saving in fuel 
to the extent of from 20 per cent. to 25 per cent. 

Martin’s smoke-preventing doors and improved fire-bars are 
well known to most of our readers, and have already been illus- 
trated in our pages. The door is a balanced curved plate hung 
in a cast iron frame projecting sufficiently in front of the 
boiler to allow the counterweights to revolve. The door 
will open inwards or outwards, the latter position giving the 
largest opening for stoking, and is retained in any desired position 
by means of catches. The air is admitted at the lowest point 
and passes close above the fuel, causing all the gases to ignite, 
and consequently preventing the emission of smoke and effecting 
a considerable saving both in the description and quantity of fuel 
consumed. The fire-bars are of wrought iron, and are made of 
square bars resting on four transverse square bearers placed 
anglewise. The ends of the fire-bars project in front of the 
furnace, and every alternate one can be turned completely over 
by a key spanner. Thus two air spaces can be cleared by one 
movement, and a flat bar can be inserted between the fire-bars 
for breaking up bituminous and coking coals, Both operations 
can be performed without opening the doors; consequently the 
stoker is protected from the intense heat, and the bad effect of 
opening the doors is avoided. A bar can be easily replaced when 
the furnace is in use. 

An economiser invented and exhibited by Messrs. Erskine and 
Co. consists of a cast iron pipe placed spirally inside the top 
and sides of the flue, between the boilers and the chimney, by 
which means the feed-water is heated by the residual heat, as in 
Messrs. Green’s apparatus. The feed-water is admitted to the 
coil at the farthest point from the boiler where the temperature 
of the flue is the lowest. No mechanical contrivances are em- 
ployed for cleansing the pipes from soot, but a revolving per- 
forated steam-pipe is placed in the centre of the flue, and by the 
admission of steam to this pipe the inventors state that all the 
— is blown off the economiser and falls to the bottom of the 

ue. 

The same firm exhibit some fire-bars with vertical grooves 
formed between them for the admission of hot air to the furnace, 
and the ends of the bars being turned up at right angles also 
furnish a supply of hot air at the bridge. 

Mr. Ellis shows a very complete set of furnaces fitted with his 
water circulating fire-bars. The front bearer is hollow, and is 
filled with water from the boiler ; the bars are connected with 
this bearer, and are free at the back of the furnace to allow for 
contraction and expansion. Each bar contains two hollow spaces 
for the circulation of the water, and becomes, in fact, a part of 
the boiler. 

A well-made model of Frisbie’s patent feeder and grate shows 
this method of feeding fuel up from underneath the fire into all 
descriptions of furnaces, fuel-boxes, and fire-grates. This inven- 
tion is based on the principle that the true method of supplying 
fuel is from underneath the fire, and consists of radiating fire- 
bars with a circular opening in the centre. A hopper to contain 
each supply of fuel is placed upon a rocking shaft, which brings 
the hopper to the front of the furnace to be filled ; when this 
has been accomplished the stoker moves a lever, which carries 
the hopper underneath the opening in the centre of the furnace, 
when a further movement of the levers actuates a plunger in 
the bottom of the hopper, which pushes the fuel up into the fire. 
When the hopper is returned to the front the opening in the 
furnace is closed by a sliding plate. 

In Class 2 are exhibited appliances which may be adapted to 
existing steam boilers, &c., whereby the waste heat of the flue 
gases or of exhaust steam is utilised. The fuel economisers 
already described ought, strictly speaking, to have been com- 
prised in this class. 

Berryman’s expanding tubular feed-water heater consists of 
a hollow circular casting divided by a partition. Into the top 
plate of this casting are fixed, by means of Dudgeon’s patent 
roller tube expander, a number of vertical brass tubes, which 
are bent round at the top and descend again into the tube 
plate. The exhaust steam being admitted on one side of the 
partition, has to ascend one leg of the tubes and descend the 
other, and thus heats the feed-water which surrounds the tubes, 
the whole apparatus being contained in a wrought iron shell. The 
condensed steam escapes through suitable taps placed in the 
bottom of the casting. The principal advantages of this heater 
are that the feed-water is not brought in contact with the 
steam, and therefore does not absorb any of the grease the steam 
contains, and which is well known to be most injurious to the 
boilers. From the tubes being free at the top to expand and 
contract, there is no risk of the joints in the tube plate being 
broken ; and as the tubes are comparatively short and placed 
vertically, the condensed steam falls freely to the bottom of 
the heater, where it escapes through taps into a cistern, insteat 
of having to pass through a long length of pipe as in a coil 
or worm, and thereby impeding the free passage of the steam. 

It is difficult to believe that Sambrook’s patent feed-water 
heater is based upon correct principles, as, instead of utilising the 
exhaust steam, actual live steam is taken from the boiler and 
employed for this purpose. It is exceedingly simple in construc- 
tion, and occupies very little space. It is placed in any position 
between the feed-pump and the boiler above the water-line, and 
can be used with an injector. The sketch on page 93 and descrip- 








tion will make the construction of this heater clear to our 
readers :— 

A is a valve’ box fitted to heater ; B, steam’ cock fitted to 
heater in connection with boiler; C, cast iron feed-heater casing ; 
D, division plate, perforated with holes, to distribute the steam 
equally through the feed-water ; F, internal copper pipe, with 
small perforated holes, for the purpose of dividing the feed-water 
into fine spray mingled with the steam from cock B, thus insur- 
ing perfect heating of the feed before entering the boiler, passing 
through the outlet G. 

Class 3, for appliances which may be adapted to existing steam 
boilers, pipes, and engines, whereby loss of heat from radiation 
and conduction is prevented, comprises only nine exhibits, which 
are all compositions for coating steam pipes and boilers, or for 
the prevention of incrustation in the latter, and do not call for 
any description. 

Class 4 is devoted to new or improved furnaces—using solid, 
liquid, or gaseous fuel—boilers, engines of all descriptions spe- 
cially adapted for the saving of fuel. The Patent Steam Boiler 
Company of Birmingham show a 60-horse power boiler con- 
structed on Root’s principle, consisting of eighty-four 5in. tubes 
each 9ft. long, placed nearly in a horizontal position, but rising 
towards the front of the boiler. The tubes are screwed into cast 
iron heads, and communicate at each end with the adjoining tube. 
The feed-water is heated by being passed through a zigzag 3in. 
pipe placed horizontally on the top of the boiler tubes, where it 
is exposed to the last of the proceeds of combustion before 
passing away into the chimney. The principal advantage of this 
form of water-tube boiler is that no made joint or bolt is ex- 
posed to the action of the fire, and that they are all readily 
accessible while the boiler is at work. The caps connecting the 
tubes are covered by sliding shutters, which are easily moved. 
The boiler is intended to be worked at a,pressure of 140 Ib. per 
square inch. 

A vertical portable steam engine and multitubular engine com- 
bined, exhibited by Mr. Uriah Nichols, is rather a rough specimen 
of workmanship, but the furnace is well arranged. On the top of 
the furnace is a combustion chamber of rather peculiar shape— 
fourteen tubes placed round the fire-box lead the products of 
combustion from the chamber into the flue beneath. 

Hanwarth and Horsfall’s furnace consists of a hopper to receive 
the coal, at the bottom of which is a movable grate to which a 
reciprocating motion is given ; beyond this at a lower level is 
another grate having a similar motion, but advancing towards 
the fire as the first is receding. The fire-bars are tubular, and 
fall slightly towards the back of the furnace, and are connected 
at the lower end with the bottom of the flue and at the top with 
the front of the boiler. Between these tubular bars rakes or 
scrapers made of wrought sheet iron are forced up at intervals of 
one a-half minutes, to break up the fire and move it towards the 
bridge. The coal, being placed in the hopper, is moved forward 
by the first grate on to the second, and by this on to the bars ; 
the rakers then push it forward and break it up, thus allowing 
the air to pass through it and insuring rapid combustion. ‘lhe 
great objection to this machine is the large number of moving 
parts, many of which are exposed to the heat of the fire, and all 
liable to be clogged by the small coal and dust. 

Swain’s patent cupola and receiver for ironfoundries, &c., has a 
detached receiver connected with the cupola to store a quantity 
of molten metal, and which is kept at a proper temperature by 
being played upon by flame from the cupola on its passage to the 
chimney, The bottom of the cupola is raised up to the level of 
the tuyeres, so that the melted metal cannot lodge there, but 
must run off to the receiver. By this method the inventor 
claims that the metal is melted quicker and in much larger quan- 
tities than by the old system, that it makes better castings, being 
more perfectly mixed, that labour is saved, that larger castings 
can be made than with an ordinary cupola of the same size, that 
a considerable saving in fuel is effected, and that the metal may 
be held in reserve and kept hot for a considerable time. 

Two exhibitors show plates fixed in the flues of internally- 
fired boilers, to arrest the heat and direct it against the sides of 
the flue. 

Lake’s self-cleaning tube and flue valve consists of a hemi- 
spherical bafile plate fixed in the flue at the back of the boiler, 
with ridges or feathers cast on it, which leave openings between 
the edge of the plate and the flue, of the same area as there is 
over the bridge. 

Messrs. Harwood and Son use a circular flat plate, or “wad,” 
as they call it, to effect the same purpose, but it is hung on two 
pivots, and can be turned edgeways to the flue whenever it is 
necessary to pass them, or when for any reason a clear flue is 
required. Mr. Lake’s bafile plate can be withdrawn from the 
flue when necessary by means of a lever which passes up through 
the brickwork. 

A machine which attracted a good deal of attention from 
the eccentricity of its movements is an atmospheric gas engine, 
on Langen and Otto’s patent, exhibited by Messrs. Crossley 
Brothers. The action of this engine is as follows :—Gas and air, 
mixed in such proportions as to give a mild explosive compound, 
are admitted under a piston, which slides air-tight in a vertical 
cylinder open at the top. The compound is ignited, explodes, 
and the explosion drives the piston upwards. The ignited gases 
having increased in volume, lose their heat; their pressure be- 
comes less as the piston rises, and when it has got to the top 
of the cylinder a partial vacuum is formed, and the pressure of 
the atmosphere makes the piston descend. The work thus done 
steadily by the atmosphere during the return stroke of the piston 
yields the driving power, which is transferred to the shaft by 
suitable mechanism. This utilisation of the instantaneous power 
of the explosion, by allowing the piston to fly up freely from it 
without doing other work than emptying the cylinder of air, is 
the basis of the wonderful economy and success of these engines, 
The sudden energy vf an explosion cannot be economically ap- 
plied to push a piston slowly along against a load, as in the case 
of steam engines. It is thus that other gas engines have been 
superseded by this patent. 

The most imposing show in the whole Exhibition is that made 
by Messrs. W. and J. Galloway and Son, who have appropriated 
to their own use the annexe at the end of the building, and 
attract a considerable amount of attention, not only from the 
intrinsic excellence of the articles exhibited, but alsu by the 
artistic and attractive manner in which they are arranged. 

The steam engine has been designed specially to economise 
fuel to the greatest possible extent, and is the same one to which 
was awarded the diploma of honour at the Vienna Exhibition. 
It is of the horizontal compound type, having a high-pressure 
cylinder 14in. diameter, and a low-pressure cylinder 24in. dia- 
meter, with a stroke of 2ft. 6in. This engine is calculated to give 
out 100 indicated horse-power, with a working pressure of 70 lb. 
to the square inch. It combines strength with the greatest sim- 
plicity of working parts, and is entirely self-contained. A good 
feature is introduced by placing the governor in direct commu- 
nication with the slide ies of steam cylinder, soas to avoid wire- 
drawing thesteam by passingitthrougha throttlevalve. Thesteam, 
after passing through the high-pressure cylinder, goes direct into 
the low-pressure cylinder by the shortest passages posible, and 





an independent exhaust valve of large capacity is attached 
to the low-pressure cylinder. The air-pump is on the horizontal 
system, double-acting, with a diameter of 8in., and is placed in 
rear of the engine. 

The boiler, now so well known, is exhibited without any setting 
of brickwork, to enable manufacturers and steam users to exa- 
mine its construction, and thus enabling them to judge of the 
merits claimed for it by the patentees. The distinctive feature 
of this boiler, and the one to which the patentees direct special 
attention, is the arrangement of the internal flue, which has been 
designed so as to contain the largest number of cone tubes that 
can be introduced into a boiler of any given dimensions. The 
boiler here exhibited is 24ft. long by 7ft. diameter, with two 
furnaces, each 2ft. 10in. diameter, uniting behind the fire-bridge 
into one oval flue containing twenty-four Galloway tubes and 
two side pockets. These tubes and side pockets present 2 heating 
surface of the most valuable quality, the flame and gases im- 
pinging upon them in passing through the flue, and from their 
conical form afford great facilities for the rapid liberation of the 
steam, and insure a thorough circulation of water. This boiler 
is capable of supplying sufficient steam for driving a condensing 
engine indicating 250-horse power, and is constructed to work 
with safety at 801b. pressure. The shell is made of fin. best 
Snedshill plates, ends gin., securely stayed by a proper number 
of gusset stays. It is provided with solid welded wrought iron 
manhole and all requisite fittings. This boiler is fitted with 
wrought fire frames and doors, wrought iron manhole, 4in, double 
safety valve, with graduated levers up to 80 Ib. ; 7in. steam valve, 
with anti-priming pipe attached; also low-water alarm valve, 
2hin. check feed-valve, with perforated pipes for effecting proper 
distribution of feed-water ; 2in. brass screw tap, with internal 
screw pipes running the whole length of the boiler ; double set 
of water gauges, steam pressure gauge with test taps; one 3in. 
compound gland cock for blow off, grate-bars, bearers, &c. &c. 
An extra set of fittings are also exhibited on a table adjoining, 
which are a fac simile of those fitted to the boiler. 

The principal merit claimed for the boiler above described 
consists in the introduction of the Galloway cone tubes, which 
have now been thoroughly tested for twenty-five years, and are 
daily coming into more extensive use, both for introduction into 
existing boilers and also in the construction of new ones ; in 
fact, the patentees consider no boiler with internal flues should 
be constructed without having the cone tubes inserted therein. 
They strengthen the flue to resist collapse to a very consi- 
derable extent, increase the power of the boiler by giving 
more heating surface of the boiler; the very fact of placing 
the tubes across the flue breaks up the flame in passing 
through, and brings it more directly in contact with the 
whole heating surface of the boiler. Another important advan- 
tage possessed by these tubes is in their insuring a thorough cir- 
culation of the water—one of the most important points to be 
considered in boiler construction, and one that has been much 
overlooked by engineers and boiler-makers generally. Since the 
introduction of these tubes this advantage has been universally 
acknowledged, as is proved by the fact that 150,000 have 
already been applied. Owing to their conical form they are 
readily introduced and fixed into existing boilers, in most cases 
without taking out the flue. Four of these tubes are shown 
ready for fixing, together with a very complete sectional model 
of a boiler on this principle. 





THe Mintnc Company oF IRELAND.—The directors and share 
holders of this company have found it necessary to wind up the 
company. A large amount of money has been expended in the 
mining adventures connected with the company which have not 
been remunerative. Should the property in the mines be sold at 
a fair price, and the rest of the assets produce their market value, 
there would still a goodly sum remain for division among the share- 
holders. 

THE PHILADELPHIA Exurpition. — American advices state 
that the designs for the great building in Fairmount Park, 
Philadelphia, for the centennial celebration in 1876, have been 
finally approved. It will cover 304, acres, and the plan is similar 
to that of the Paris Exposition of 1867, but arranged in the form 
of a parallelogram instead of an ellipse, The materials will be 
chiefly wood and galvanised iron, and although the structure will 
be divided into 21 separate pavilions, it will ‘‘ practically form 
one vast hall 1669ft. long, 7@5ft. broad, and 137ft. high, the 
courts merely acting as the columns which support an ordinary 
ceiling.” Magnificent vistas, it is added, ‘‘are thus secured in 
all directions, and an area of 174 acres is visible from a central 

oint.” 

: Tue INSTITUTION OF CrvIL ENGINEERS.—At the meeting of this 
Society, on Tuesday, February 3rd, 1874, Mr. Thos. E. Harrison, 
president, in the chair, forty-one candidates were balloted for, and 
declared to be duly elected, including five members, viz. : Messrs, 
John Charles Bailey, Engineer of the Toronto and Nipissing Rail- 
way, Canada; Wilson Bell, Officiating Chief Engineer of the 
Great Indian Peninsula Railway ; William Foulis, Engineer of the 
Glasgow Corporation Gas Works; Alexander Moncrieff, F.R.S., 
Waterloo-place ; and Murdoch Paterson, Engineer of the Suther- 
land and Caithness Railway. Thirty-six gentlemen were elected 
Associates, viz. : Messrs. Henry Barratt, Manager of the North 
Cheshire Water Company; Henry Percy Boulnois, Stud. Inst. 
C.E., Surveyor to the City of Exeter; Edward Brailsford Bright, 
Westminster ; Massey Bromley, M.A., Stud. Inst. C.E., Assistant 
Engineer, Great Eastern Railway; William Armitage Brown, 
Assistant Engineer, London, Chatham, and Dover Railway ; George 
Hayter Chubb, St. Paul’s Churchyard ; William Conyers, Super- 
intending Engineer of the Blutf Harbour and Invercargill Railway, 
New Zealand; William Cooper, Hull; Charles Copland, Hull 

Arthur Leslie Cousins, Dalkey, Dublin ; ago William Crossman, 
R.E., Office of the Inspector General of Fortifications ; Messrs. 
John Douglas, Engineer to the Portsea and other Gas Companies ; 
Samuel John Dunlop, Lieut. B.8.C., Assistant Engineer, P.W.D., 
India ; John Henry Eykyn, Stud. Inst. C.E., Assistant Engineer, 
London, Chatham, and Dover Railway; Joseph Edward Fisher, 
Resident Engineer of the Grimsby Docks ; Joseph Edward Hannah, 
Manager of the Consett Water Works ; Cecil William Edward 
Henslowe, Ex. Engineer, P.W.D., India ; Robert Rowan Purdon 
Hickson, Barrow-in-Furness ; William Frederick Howard, Chester- 
field; John Jackson, Manager of the Clay Cross Iron and Coal 
Works ; Philip Townshend Somerville Large, Stud. Inst. C.E., 
Assistant Engineer, P.W.D., India; John Edgar Lowe, Laurence 
Pountney-hill ; James McRitchie, Assistant Engincer, Lighthouse 
Department of the Japanese Government ; Frederick Gother Mann, 
Stud. Inst. C.E., late Assistant Engineer on the Somerset and 
Dorset Railway ; James Menzies, Manager and Engineer to the 
Cambrian Slate Quarries, Llanberis ; John Penn, jun., Greenwich ; 
Robert Pinchin, Port Elizabeth, C.G.H. ; William Henry Roberts, 
West Malling ; Major-General Henry Young Darracott Scott, C.B. 

R.E., South Kensington ; Messrs. William Harry Stanger, In- 
specting Engineer of the Crown Agents for the Colonies; John 
Strachan, Stud. Inst. C.E., Bedale ; Louis Trench, B.A., Assistant 
Engineer, Newry and Greenore Railway ; George Albert Twynam, 
Pimlico ; Edward Hamilton Vernon, Shipley ; Patrick Lambert 
Weatherhead, Greenwich ; and Charles George Wilson, Royal Ex- 
change-buildings. It was reported that the council, acting under 
the oe of the bye-laws, had recently admitted the following 
candidates as students of the Institution, viz., Messrs. Henry 
Osborne Baldry, Charles Walter Scriven, Arthur Herbert Thomp- 





son, and Henry John Tingle, 
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RAILWAY MATTERS. 


M. Vicror pe Lessers has arrived in Bombay on a tour of | 


inquiry respecting the overland railway to India, which has been 
undertaken by his father. 

Norice is given that the omnibus service of the Metropolitan 
Railway Company, which has hitherto worked between the Port- 
land-road station and Regent Circus, is about to be extended to 
Piccadilly Circus. 

Art a meeting of the Railway Servants’ Society at Oxford Mr. 
Cardwell said he believed that a great many accidents occurred 
through servants being overworked, and he should be happy to 
give attention to legislation onthe subject. Sir William Harcourt 
thought it was unjust that compensation was not given to railway 
servants who met with accidents beyond their control. 

THe extent of new railroad opened last year in the United 
States was 3993 miles, as compared with 7340 miles in 1872. The 
total length of line in operation in the United States at the close 
of 1873 was 71,969 miles. The following States have now each 
upwards of 5000 miles of railroad in operation :—Illinois, 6530 
miles; New York, 5417 miles ; and Pennsylvania, 5724 miles. 

Baron REvTER writes to contradict the statement recently made 
through the public press, that the Persian Railway concession had 
been annulled, He states that under Article 8 of the concession 
he was bound to commence the railway works within fifteen 
months from the date of its signature, that is before the 25th 
October last ; and in point of fact by that time nearly two miles 
of earthworks had been completed, and seventy-five miles of the 
route were surveyed. 


MARRIAGE, says the Railroad Gazette, would not seem to have 
any close connection with railroad traflic, but we find an officer of 
an East Indian railroad company explaining a falling off in the 
passenger receipts of the year by the fact that it was a “ twelfth 
year,” which is regarded by the Hindoos as so unfavourable to 
marriage that no one, or scarcely any one, is married. And as 
weddings are the great occasions in Hindoo life when there is 
great pomp and a general gathering together of friends, they cause 
a great deal of travelling. 


On Saturday the experimental trains were being run on the 
Great Eastern Railway Company’s new piece of line prior to the 
opening between the Bishopsgate station low-level line and the 
new terminal station at Liverpool-street, City. By this addition 
to London railway service there is a direct communication opened 
with frequent trains every hour with Bethnal-green, Hackney 
Downs, Stoke Newington, Stamford-hill, Tottenham, Edmonton, 
Enfield, and on another branch to stations on the line to Waltham- 
stow. It is expected that this new line will very much tend to 
increase the trattic on the suburban lines of the company. 

THE strike of trimmers and teemers at the Tyne Docks continues 
and causes great excitement. The directors of the North-Eastern 
Railway have refused to accede to the men’s request to cease work 
at four o’clock on Saturday afternoon. The strike has occasioned 
considerable inconvenience, and, in order to prevent the delay of 
shipments of coal aboard screw steamers, numbers of which are 
arriving in the docks for sea, the directors have brought large 
numbers of men from Leeds, Thirsk, Maldon, Darlington, and 
other places, who have commenced work, and vessels are being 
loaded. Temporary barracks are provided for the new men. The 
pitmen have promised to assist the men on strike. 


Tue Railway Monitor contains a table of all the railways 
of the United States, the number of miles of track of each, the 
number of locomotives and cars of each class, their liabilities, 
cost, earnings, &c. From it it appears that the total mileage of 
railroads in the United States is 71,564 miles; the total amount 
of single track laid, including second track and sidings, is 85,076 
miles ; the whole number of locomotives is 14,223 ; the number of 
cars for passenger trains is 15,725 ; cars for freight trains, 338,427; 
capital stock paid up, 2,072,251,954 dols.; funded and floating debt, 
1,999,741,597 dols, ; cost of road and equipment, :},728,416,958 dols. ; 
the total miles of road operated on which the reported earnings 
are based, 54,454 miles; gross earnings on that mileage for the 
latest year obtainable, 478,885,597 dols, ; net earnings over working 
expenses (but not over and above interest and dividend payments), 
174,350,913 dols. 

Our American friends are not discouraged by the pressure in 
the money market from advocating great railway schemes. The 
last is another continental line of great proportions, Congress has 
been asked for a charter. The line, as marked out on a map in the 
Railroad and Canal Committee room, is almost an air-line from New 
York to Omaha, It starts from Jersey City, runs due West 
across New Jersey, crossing the Delaware at Belvidere, traverses 
Pennsylvania withour deviating from a straight line, passing 
through Bloomsbury, Milton and New Castle, enters Ohio at 
Youngstown, runs through Akron, Loudon and Lima, takes Fort 
Wayne in its route through Indiana, and ata point about half 
way across Illinois bends slightly to the northward, crossing the 
Mississippi at Muscatine, and reaching Omaha by a bee-line across 
Iowa, between the lines of the Chicago, Rock Island and Pacific 
and the Chicago, Burlington and Missouri Railroads. The road 
does not go out of its way to reach a town or city, and the purpose 
of its projectors appears to be to open a great direct line between 
the far West and New York without reference to local traffic, 


WITHIN a few days the works in connection with the London, 
Chatham, and Dover Railway Extension, which have been in pro- 
gress during the last two years, between the Ludgate-hill station 
and the Holborn Viaduct, will be completed, and the station on 
the Viaduct will be open to the public. The new line commences 
on the northern side of the bridge which spans Ludgate-hill, and 
is continued in the direction of Holborn on the high level b 
brick arches and massive iron girders. The arches are built on ea 
side of the present line, which descend by a rapid gradient until it 
joins the Metropolitan Railway at Farringdon-road, and the girders 
are carried over the old low-level line, the spaces between which 
are being arched in. There are three double lines of rails within 
the new station, which has four spacious platforms, each 450ft. 
long. A signal-house has been erected about midway between 
Ludgate-hill and the Viaduct, which commands a view of 
the two stations, and the traffic will be entirely regulated from 
that spot. The roof of the station consists of three bays, sup- 
ported on the eastern side by the boundary wall of the station, 
and on the opposite side and at the intermediate points by 
light iron columns, upon the capitals of which rest the seg- 
mental arches and cross-girders that carry the framework 
of the roof, the whole rising to a height of 35ft. Parcels 
and light merchandise offices are being built on the west 
side of the station, in front of which cabs will be ranged, 
piers: | the arrival of trains. The booking offices are reached 
from the Viaduct by an arcade which is both novel and effective 
in design. The portion of the hotel immediately over the res- 
taurant has been carried up to the full height of the first floor, 
and the remainder will be immediately commenced. The build- 
ing, however, is of such e dimensions that two years will be 
required to complete it. The facade next the Viaduct will be 
250ft. long and 90ft. in height from the street level to the top of 
the dormer windows, w at the east and west ends there 
will be mansard roofs rising to a height of upwards of 
100ft. above the Viaduct. The architect is Mr. L. H. Isaacs, and 
Mr. Webster is the contractor for the whole of the works. On 
the north side of the Viaduct will be the Snow-hill station, which 
will be used as an intermediate stopping-place on the low level be- 
tween Ludgate-hill and F; -street. There will be entrances 
to this station both from the uct and Snow-hill, the platforms 


below being reached by staircases from the booking-offices above. 


It will also be connected with the high-level station on the - 
baer: side of the Viaduct by staircases communicating with the 





NOTES AND MEMORANDA. 
SEVERAL deposits of coal of great extent and richness have been 
discovered near Messina. 


WE learn from the American Chemist that metallic spangles 
of iron were obtained by Professor Nordenskjold in the snow 


which recently fell at Stockholm, even during the latter part of 


the snow storm. 

A NEW tubular wicked petroleum lam 
MM. Defi It ists of ten s circular wicks in place 
of one large one. They are arranged in a circle and are attached 
to a frame movable by a single rack. 

A Goop varnish for balloons may be prepared by mixing 
84 litres of boiled linseed oil with the same quantity of un- 
boiled, to which must be added 55 grammes of yellow wax, 
the mixture to be boiled gently for one hour. 
used for the balloons dispatched from Paris during the siege 
was composed of linseed oil and oxide of lead. This varnieh 
was applied, not with a brush, but by means of a rag, the better to 
fill all the apertures which might exist in the stuff of which the 
balloon was composed. Whenever time allowed the varnish was 
applied to both sides, but generally time did not permit more than 
the exterior application. 

Dr. H. VOGEL, at the new observatory at Rothkamp, near Kiel, 
Germany, has recently been adding to the researches in the move- 
ments of certain stars with relation to the earth by observing the 
position of the rays of their spectra. The stars thus examined 
are a Lyre and @ Aquile, It appears that @ Lyrw is approaching 
the sun at the rate of fifty-two miles per second, a result which 
accords with previous observations made by Huggins, in which the 
speed was estimated at between forty-five and fifty-four miles. 
« Aquile is moving in similar direction at the rate of forty-eight 
miles per second. Dr. Vogel applied his method to the constella- 
tion of Orion some time ago, and determined that it receded from 
the sun at a speed of about sixteen miles per second. 

THE official report of the Vienna Exhibition gives the annual 
products of iron in the producing countries as follows :—England 
(1871), 134,664,277 ; Zollverein (1871), German Bund, 33,296,042 ; 
France (1871), 23,620,000 ; Belgium (1871). 11,406,480; Austrian 
Hungary (1871), 8,492,122 ; Russia (1871), 7,208,141 ; Sweden and 
Norway (1871), 6,138,347 ; Italy (1872), 1,474,180; Spain (1866), 
1,474,180 ; Switzerland (1872), 150,000—total, 227,793,099. North 
America (1872), 46,900,000; South America, 1,000,000; Asia 
(Japan, 1871), 187,000; Asia (other countries approximated), 
800,000; Africa, 500,000; Australia, 200,000 — full total, 
276,500,000. It will be seen by this statement that England pro- 
duces more than one-half of the productiun of the world ; North 
America, about one-fifth ; France, about one-twelfth ; and Bel- 
gium one-twenty-fourth ; these four constituting the great iron- 
producing countries of the globe. 

APATENT has beenrecently obtained in France for obtaining alloys 
of iron with manganese, titanium, tungsten, silicium, &c. Accord- 
ing to the Revue Industrielle scrap iron and iron turnings and 
filings, or iron sponge coarsely pulverised, are mixed with minerals 
containing the manganese, tungsten, titanium, or silicium, also 
pulverised, in suitable proportions, and moistened uniformly and 
completely with an ammoniacal or an acid solution, after which 
the mass is compressed in moulds, Great evolution of heat takes 
— and ina few hours a hard compact mass results which is 

roken into fragments with a sledge. ‘These fragments do not dis- 
aggregate at the temperature of melting iron. They are used in a 
peculiarly constructed high furnace, and when reduced yield 
excellent alloys. The ferro-manganese contains at pleasure from 
20 to 75 per cent. manganese, and in the same way ferro-silicium 
containing 22 per cent. of silicium has been obtained. Alloys of 
titanium and tungsten, or of all combined, are readily procurable. 
The temperature required is very high. 

ComMANDER G, E, BELKNAP, U.S.N., has made an improvement 
of the apparatus for bringing up specimens of bottom, of which 
he has sent a model to the Bureau of Navigation. It is much 
admired by all officers who have seen it. The improvement con- 
sists of two cylinders arranged on above the other when the in- 
strument is set, and descending through the water, and to close 
telescopically when the shot detaches on reaching the bottom. The 
lower cylinder is fitted with a conical cup at its lower extremity 
for the reception of parts of the bottom through an aperture, which, 
while descending, admits a flow of water spuend through the 
cylinders by means of valves which close hermetically by the 
pressure of the water when the apparatus is being hauled up. The 
upper cylinder covers the aperture in the lower one on detaching 
the shot, so that the water cannot wash out the bottom caught in 
the conical cup. By means of this apparatus there may be pro- 
cured not only a larger amount of bottom from the ocean bed than 
has hitherto been brought up, but also as much water as is caught 
between the two valves in the lower cylinder at the moment of 
striking the bottom. 

By allowing a series of sparks from an electro-magnetic induction 
apparatus to be discharged between platinum electrodes in per- 
fectly dry air, Béttger noticed the formation of yellow vapours ; 
and after the lapse of a few minutes nitrous acid was recognised 
by the smell. If the sparks are passed through very moist atmo- 
spheric air, or if the sides of the glass vessel in which the experi- 





ment is conducted are moistened with distilled water, and some is | 


allowed to collect at the bottom, no yellow vapours are formed ; 
but the air in a few minutes acquires the characteristic odour of 
ozone, while in the water the presence of hyponitric acid can be 
detected. Iodide of potassium and starch paper, the test in com- 
mon use for the detection of ozone in the air, is thus shown to be 
an untrustworthy reagent, as it must in many cases turn blue by 
nitrous acid. It behoves meteorologists, now that their attention 
has again been directed to these facts by Professor Bittger, to 
ascertain the exact condition of moisture under which the acid is 
produced, and to establish a process for the estimation of ozone 
which shall be of absolute certainty. Dr. Dotch, of New York, 
says the Scientific American, who has for years occupied himself 
with the artificial generation of ozone, states that strips of paper 
saturated with the tincture of guaiacum afford a more sensitive 
and certain reagent or test for the presence of ozone than either the 
iodide of potassiym and starch or paper containing protoxide of 
thallium ; and that such an ozonometer can be relied on to show 
at least ten gradations or shades. 

A PATENT has been obtained by M. Pirsch-Baudvin for a metallic 
alloy which is declared to resemble silver better than any other 
yet known with respect to colour, specific gravity, malleability, 
ductibility, sound, and other characteristics. The new alloy is a 


compound of copper, nickel, tin, zinc, cobalt, and iron. The | 


following proportions are said to produce a very white metal, per- 
fectly imitating silver :—Copper, 71°00 parts ; nickel, 16°50 parts ; 
cobalt, 1°75 parts; tin, 2°50 parts; iron, 1°25 parts; zinc, 7°00 
parts. A small quantity of aluminum, about 14 per cent., may be 
added. The manufacture is rather peculiar. The first step isto alloy 
the nickel with its own weight of the copper and the zinc in the pro- 
portion of six partstotenofcopper. Thenickelalloy, theiron, the rest 
of the copper, the cobalt, in the form of black oxide, and charcoal 
are then p all together in a plumbago crucible. This is then 
covered over with charcoal and exposed to great heat. When the 
whole is melted, the heat is allowed to subside, and the alloy of 
zinc and copper is added when the temperature is just sufficient 
to melt it. This done, the crucible is taken off the fire and its 
contents stixred with a hazel stick ; the tin is then added, first 
being wrapped in paper and then dropped into the crucible. The 
allo; pe ope rp pte fay: be Seg gt it is now 
seody to be rolled and wrought just like silver. A great portion 
of the zinc is volatilised in the act of fusion, so that a very little 
remains in the alloy. The superiority of this metal is said to de- 
= ew on the cobalt, to which is due its peculiar argen- 
tine lu 5 


has been contrived by 
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MISCELLANEA. 

THE Hastings Suspension Bridge at Calcutta gave way on the 
morning of the 8th ult., and several lives were lost. 

THE Secretary of State for India has offered a premium of £400 
for the best machine, to be selected by petition, for weighing 
salt at the saltworks in Bombay. 

THE London and North-Western Railway Company are making 
experiments with a view of ascertaining whether steel tubes can 
be substituted for copper ones in locomotive boilers. 
| THE Royal Irish Academy have granted to Messrs. Draper and 

Moss the sum of £30 towards their researches on selenium, and 
£35 to Mr. G. J. Stoney, F.K.S., towards the construction of the 
Academy’s spectroscope, 

Amonc the bills recently introduced in Congress is one providing 
for three commissioners, at a salary of 5000 dols. each, to investi- 
gate and report on the wages and hours of labour and the condi- 
tion of the labouring classes, 

TuHeE following appointments have been made in the navy :— 
Robert Hodge, chief engineer, and Peter Foulis, engineer, to the 
Pembroke, additional, for service in the Undaunted ; and Lewis 
P. Lewis, engineer, to the Favourite, additional, for service in 
the Amelia. 

THE German Admiralty has issued orders for the construction 
of two new ironclad corvettes in one of the Government ship- 
building establishments. As four years is the period fixed for the 
construction of a corvette in a Government yard, and three years 
in a private establishment, these vessels will not be completed till 
the year 1877. 

THE Canadian News says the discovery of large deposits of rich 
iron ore in the.provinces of Quebec and Ontario is rousing attention 
to the subject of iron manufacture in Canada, Mention has already 
been made of an intentionto move the Dominion Legislature to raise 
the import duty on iron, with the view, of course, of “* protecting” 
the colonial industry. 

PROFESSOR RayMOND, president of the American Institute of 
Mining Engineers, wishes it to be generally known that prepara- 
tions have been already commenced for holding an International 
Exhibition at Philadelphia in 1876, The institute invites the 
**Tron and Steel Institute” of this country to visit America at 
that time, and extends its invitations to the scientific societies of 
Europe generally. 

Tue following appear in the honour list issued on Saturday of 
the Cambridge Mathematical Tripos:—Mr. George H. Stuart, 
Emanuel College, son of Mr. P. Stuart, C.E., of London, 
bracketed fourth Wrangler ; and Mr. Charles R, Gilbert, Christ's 
College, son of the late Mr. Charles Gilbert, C.E., of Oxford, 
nineteenth Wrangler. Sir William Thomson, whois an LL.D., of 
St. Peter's College, was one of the examiners. 

WE are informed there is a scheme in contemplation for the 
erection of an aquarium at Margate. The building will commence 
at Cold Harbour and pass round Fort Point to the flagstaff point 
on the Fort Promenade, and will be carried out by a limited 
liability company, with a capital of £15,000, In all likelihood the 
work will be commenced early in the spring and will take about 
nine months tocomplete. According to present plans the aquarium 
will be 250ft. long by 100ft. broad, and will be connected with a 
large hall suitable for concerts and balls. 

Ir is stated that Mr. William Shaw, a California editor, has 
obtained a patent for a peculiar construction of the ordinary 
movable printing type, and also for a correcting instrument. 
The lower shoulder of the type extends down one-fifth, and termi- 
nates in a little slot or nick, cast in still deeper, so that when the 
correcting tool is slipped down between the lines the hook fits into 
the slot. The correcting tool is made of a fine piece of watch 
spring, doubled up at the end, so as to form a hook, and this bit 
of spring is held in the ordinary nippers used by printers. 

UNDOUBTEDLY one of the causes of boiler explosions is failure 
of the safety-valve to perform its function. This failure is some- 
times caused by the rust which so rapidly accumulates, under the 
influence of air and moisture. Not only do such valves sometimes 
rust fast to their seats, and thus refuse to open except under pres- 
sure, far above that the weight alone would allow, but after having 
been opened are prevented by the rust from closing, till the pres- 
sure has fallen considerably below that for which the weight is 
set. The idea of plating such valves with nickel, and thus preserv- 
ing their surfaces always smooth and clean, is a happy one.— 
American Artisan. 

THE third meeting of the Committee for Civil and Mechanical 
Engineering of the International Exhibition, 1874, was held on 
the 26th January, Sir J. Coode in the chair. The applications 
for exhibiting machinery were considered and spaces allotted. 
The fourth meeting of the Committee for Sanitary Apparatus was 
held on the 27th January, Dr. Hardwick in the chair. The best 
method of obtaining a supply of sewage for the machines that will 
be shown in operation was considered, and spaces were allotted to 
various applicants. The fifth meeting of the Sub-committee for 
Building Contrivances and Materials was held on the 28th January, 
Colonel Gallwey, R.E., in the chair. Allotments of space for ma- 
chinery were made and the scheme of experiments on strength of 
materials was further considered. 

A courszof **Science Lectures for the People” has been arranged 
| by the council of the Crewe Mechanics’ Institution, to be delivered 
| in their hall. The following is the programme for the next two 
months :—February 5th and 12th, two lectures on ‘ Mechanics,” 
by Mr. Sedley Taylor, M.A., late Fellow of Trinity College, Can- 
bridge; February 19th and 26th, two lectures on ‘* Waves,” by 
Mr. G. W. Hicks, B.A., scholar of St. John’s College, Cambridge ; 
March 5th and 12th, two lectures on “ Light,” by Mr. William 
Garnett, B.A., scholar of St. John’s College, Cambridge. These 
two last will treat of spectrum analysis, and its application to the 
Bessemer flame. Mr. H, N. Read, B.A., of St. John’s College, 
Cambridge, will give the two concluding lectures on ‘(Chemistry,” 
on March 19th and 26th. Each lecture will be illustrated by ex 
periments, 

THREE torpedo boats have been ordered by the German 
Government from the “‘ Vulcan” Company instead of one, as 
originally contemplated. According to the Dantzic Gazette, a 
number of very successful experiments were made last week at 
Dantzic with some torpedo boats of a new kind. These boats are 
only 2ft. high, have a very powerful engine, and carry a crew of 
four men. The torpedo, which is fastened to a movable oak bar 
at the bows of the boat, has a very sharp spear of hardened steel, 











by means of which, directly the boat approaches the side of an 
ironclad, the torpedo is pierced into the hull of the vessel below 
| the armour-plating. As the boat steams away from the vessel the 
| torpedo is exploded by an electric current produced by reversing 
the engine. The author of this invention is Count Schack- 
Wittenau, a captain in the German Navy. 

THERE are, says the American Manufacturer, some twenty-four 
or twenty-five window g factories in Pittsburgh, not one of 
which is in operation, if we except a four-pot furnace at Knox, 
Kim and Co.'s factory that is being worked by four of the pro- 
prietors. This great industry has been at a complete standstill 
since the factories shut down for the hot season, and at this writ- 
ing there is nothing to indicate when this unfortunate state of 
affairs will end. ouses that have at times carried as much as 
20,000 boxes of glass now have no more than 1000 boxes in stock. 
This dead-lock, as we have frequently sta is caused by the 
workmen refusing to accept the rates of wages that the proprietors 
can afford to pay and compete su with eastern manufac- 
turers. Eastern manufacturers, whose price lists are about the 
same as those of manufacturers here, in the west at seventy 
and ten off, while our manufacturers cannot afford to sell for less 
than sixty and ten off, owing to the higher rates of labour that 
have prevailed here. 
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DOUBLE PLUNGER STEAM FIRE ENGINE, CLASS IL 


CONSTRUCTED BY THE AMOSKEAG MANUFACTURING COMPANY, MANCHESTER, NEW HAMPSHIRE, U.S. 





WAmeERICAN steam fire-engines present certain peculiarities 
which may be worth discussion in our columns, For an illustra- 
tion and principal dimensions of a modern American steam 
fire-engine, built by the well-known Amoskeag Company, we 
are indebted to a correspondent. It is curious to note 
that whereas the English builders do all they can to abandon 
and give up the fly-wheel system, the American piston engine 
builders endeavour to retain it as much as possible, as is shown to 
full advantage in the latest patterns of the chief builders in the 
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Cole Brothers, Button, Jeffers, Reaney, Neafie, and many others, 
The Amoskeag double — is in general use in New York city, 
Brooklyn, and all over the United States; and though a good | 
many American fire departments have adopted the Silsby rotary | 
steam fire engine, it is still an open question whether this inge- | 
nious but not as yet sufficiently developed machine will finally | 
supersede the pistons, 

In Germany all fire departments would appear to be much afraid | 
of all fire engines working by steam power, and though there is | 


> eS: 
tnere are at present rg | more than 
mpire. The 

rincipal particulars of the engine we illustrate are as follows :— 
he engine weighs about 60001b., the diameter of the boiler is 
3l}in., and is 5ft. 3in. high. It contains 265 brass tubes 18in. by 
1jin. The two steam cylinders are 6fin. diameter; the pumps 
4hin; the stroke of both is 8in., and the delivery is 600 gallons per 
minute, The engine is of the very latest pattern made by the 
company. Their single engines are of the same type as those 


generally introducea, 
| about twelve steam fire-engines at work in the 


States, viz, Amoskeag, Gould, Clapp and Jones, Ahrens (Latta), | no want of parties desiring to see these useful engines more tested at the Crystal Palace in 1863, 








THE FIRST SWEDISH STEAMBOAT. 
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In 1804 an English engineer, Samuel Owen by name, was 
sent to Sweden by his employers, Messrs. Fenton and Murray, 
of Leeds, to erect a steam engine for a person called Edelcrantz, 
and was employed in various ne my undertakings throughout 
Sweden un ca aes pg m he established himself as an 
engineer and founder at K olmen, an island forming 

of Stockholm, where he worked more than thirty years 
ucing steamers and steamengines. He was the first to introduce 
the former into Sweden. His first attempt was made in 1816 by 
5) on board a eg Pe ap he called the Witch, an 8-horse 
condensing engine which e a propeller with four blades. 

Our engraving is'a copy from Owen’s original drawing. With 
this mage the Witch had a speed of four and a-half knots 
an hour, w was even in those days considered to be too slow. 
In 1818 this engine was taken out of the Witch and put on board 
of a steamer called the Amphitrite. It was connected through 
gearing with side wheels, and a speed of between five and six knots 








was obtained. This was the first passenger boatin Sweden. From 
this it will be seen that Owen was the father, so to speak, of 
steamers in Sweden, and is acknowledged as such by the Swedes 
in general, who are now erecting a monument to his honour in 
Stockholm; this monument is to be unveiled on the 12th of a 
—_e 100th anniversary of Owen’s birth, and a scholarship wi 
also be created at the engine college, which will be called the 
Samuel Owen’s Scholarship. e died in Stockholm in 1854. 


THE SAINT GOTHARD TUNNEL. 
(From a French Correspondent.) 

THESE important works are making d progress. During the 
month of tember the drift way fr the: Gaechenen ae oon 
carried upwards of 50 metres, bringing the total length up to 376 
metres ; on the Airolo side the advance has be i 
namely, 60 metres, making a total of 415 metres on that side, and 








| of the gallery from 11d 


in all 791 metres ; the tunnel was enlarged to its full size, over 
about 500 metres. 

The mineralogical memoranda are interesting, and will be of 
future use. At the distance of 344 metres from the Gischenen 
the granitic gneiss, known as the veined granite of Saussure, gave 
place toa zoneof glandulary gneiss, but reap 20metres further 
in ; this glandulary gneiss is composed of the same elements as the 
other, but the el arrangement of the felspar, quartz, and 
mica is more distinct; moreover, parallel with, or obliquely to 
these are found glandes or crystals of felspar, either white, 
known as orthoclase, or of a satin-like appearance, mixed with 
grains of quartz. 

The perforation was carried on with six Dubois-Fran¢gois machines, 
with which an advance averaging 1°673m. was attained. On the 
Airolo side during the first part of the month the white mica-schist 
mixed with tale continued for about 13 metres—the following 23 
metres produceda dark-coloured mica-schist, then came four metres 
of an amphibolic rock, and then again the same white taloy mica- 
schist as at first. The composition of this strata is now better de- 
scribed than it has formerly been ; it consists principa)ly of quartz 
intimately blended with white talcy mica, enclosing quartz and 
pyrites, and sometimes crystals of amphibole, and covered here 
and there with lime and spathic carbonate of iron. The strata 
of mica schist are generally solid, at times they are found much 
decomposed, and in the condition of clay or marl. The dark mica 
schist contains, as a secondary element, amphibole transformed 
into mica, or into a serpentine mineral, and here and there con- 
taining ordinary pyrites, coppery pyrites, calcareous spar, and 
spathic iron. The amphibole is composed chiefly of capillary 
prisms of a blackish green colour, enclosing mica of a 7 Hy wm 4 
colour, a little chlorite, and a mass of nodules and débris of quartz 
and calcareous spar, with some pyrites; it is intermingled with 
mica schist. 

The infiltration of water was very abundant. When the drift- 
way had reached to 404 metres, the water amounted to 195 litres 
per second. The temperature of the water varied from 
8 deg. to 9 deg. C., that of the air at the further end 
to 14deg. 5 min., while that at the 
mouth of the tunnel was from 13 deg. 4 min. to 17 deg. 5min. 
With six Dubois and Frangois orators the daily progress 
averaged 2°07 metres, in spite of the numerous difficulties. 

The second part of the a treats of the works in the valley 
of the Ticino, The work in the section Li 0-Chiasso is being 
advanced satisfactorily, but there is much difficulty in obtaining 
materials of good quality. Fifty thousand cubic metres of vege- 
table mould and débris have been excavated. At the P. 
Tunnel, which will be 697 metres long, the three lateral galleries 
have been carried to the axis of the driftway, and the latter pierced 
to the extent of about 50 metres. The M: Tunnel, 543 metres 
long, has been begun at both ends. At the Mendrisio Tunnel. 
475 metres in ag the soil consists principally of sand and 
marl, which give free access to water and render the work diffi- 
cult. The piercement is continued for the moment only by the 
south, and where the water has a natural escape ; the po fe J has 
——— a depth of 26 metres. 

e foundations and work of many of the bridges and 
supporting walls have been effected. The number of men em- 
ployed in the pes wae has varied from 886 to1014. On 
the section Biasco-: na the works have-been commenced at 
six points ; 15,000 cubic metres have been excavated from cuttings, 
and a portion of the talus on the bank of the Ticino pitched 
with stone; this portion has occupied from 150 to 300 men per day. 
On the na~ 0 the tunnel beneath the ancient Chateau 
: pier hace Poamppemagencr Ngan hao be fe hyper 
ong, ani rations are made for the construction ridges 
over the Marebbia, the Ticino, and the Nav At each end 
of the wel, — the set a including « Ponoclet tan- 
genial wheel, and the groups of compressors are g completed, 
and the great water channels are being proceeded with. Such was 
the condition of the works of the second picrcement of the Alps at 
the end of September, 








Fes. 6, 1874. 





THE ENGINEER. 97 











COMPOUND ENGINES OF THE UNION STEAMSHIP COMPANY’S S&S. AFRICAN. 
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MR. JOHN KEY, ENGINEER, WHITE BANK ENGINE WORKS, KIRKCALDY, N,B. 
(For description see page 99.) 
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SOCTETY OF ENGINEERS, 
2nd February, 1874. 

Ar the first meeting of the year, held 2nd February, Mr. 
McGeorge, the president for the ensuing year, delivered the follow- 
ing inaugural address :—- 

** It is now my privilege and duty to address a few words to you, 
gentlemen, for the purpose of inaugurating this our twentieth 
anniversary. The Society of Engineers has fairly taken its place 
as one of the scientific institutions of England, and has experienced 


the various phases which societies, no less than individuals, have | 


to pass through in their progress from infancy tomaturity. It has 
now been founded nineteen years, and has not altogether escaped 
those vicissitudes which frequently accompany growth. I trust we 
may congratulate ourselves on our present condition and anticipate 
increasing power and usefulness. It has been sometimes asked by 
engineers whom I have invited to join our Society, ‘ What is the 
use of it, and how can it benefit me?’ Now such, though 
selfish questions, require an answer, and even on the lower 
ground of personal advantage and success in life I conceive 
the benefits to be great. 
member or an associate of a body whose papers, discussions, 
and general influence command the thoughtful attention of 
studious men whose oyerations tend to help those who are striving 
after a higher standard of scientific culture, and whose proceedings 
increase the knowledge of all whose noble ambition is the de- 
velopment of those laws which God has impressed upon matter for 
the increase of material wealth and the benefit of the human race. 
Besides these considerations, which may well gratify an en- 
lightened selfishness, there are others which deserve a passing 
notice ; not least among these is the material advantage of meet- 
ing our brother engineers, and so rubbing off antagonistic asperities 
and professional jealousies and acquiring from them a real practi- 
cal knowledge of those branches of engineering in which we our- 
selves have not been specially engaged. All of us occupied in active 
and some perhaps in harassing employments know the value of this 


practical knowledge as distinguished from theoretical deductions. In | then so recently experienced. 
the iatter case our premises may not always be true and the facts | 


be only assumed. After laboriously working out a plan which some 
professional emergency has called forth, which of us has not 
anxiously inquired whether any similar device has been previously 
tried, and with what practical result? And after obtaining such 
knowledge, how thankfully have we not modified or perhaps alto- 
gether suppressed our own scheme! This intercommunication of 
ideas based on experience is the chief end of our meetings, and 
has always been an object of primary importance; and that such an 
end is capable of being served by them is surely an excellent 
reason why members of our profession, especially the younger ones, 
should also become members of our Society. 

“T have ventured to remark upon the main benefits to be 
derived from such an association as ours, and need not take up 
much of your time by alluding to collateral ones, such as the plea- 
sant social intercourse during symmer inspection of engineering 
works, or our introduction, through mutual interests, to dif- 
ferent sources of employment, and that higher prefessional status 
to which we may most legitimately aspire. 

“But even though there may be many more advantages than 
these which have been enumerated, yet there are some things which 
should not be expected and cannot be obtained; as, for example, 
making it a vehicle for advertisement or the advancement of our 
personal interests only. Nor have we any right to expect it to 
exercise any necromantic influence in promoting success in life. 


| Sameweze as recently laid down. 


| was made of the roads between Gloucester and Cheltenham, and 
| between Stratford-on-Avon and Moreton-in-the-Marsh, Some of 
the earlier street railways in the United States were then de- 
scribed, and also the attempts made by Mr. G. F. Train for the 
introduction of similar constructions into this country, with the 
causes of their failure. Mr. Gore then alluded to a tramway he 
had himself constructed at Valparaiso in 1863, Having finished 
his interesting historical sketch, the author described the principal 
features of various forms of construction adopted in the street 
This part of the paper was 
illustrated by a serics of carefully prepared and well executed 
diagrams, which clearly delineated all the important details of each 
type, including the use of concrete, transverse timber sleepers, 
cast iron block chairs, and continuous cast iron girder rails. After 
describing the details of each system of construction, the author 
pointed out the more prominently objectionable features, espe- 





It is in itself a diploma to be a, 


cially condemning concrete, from its cohesion being destroyed 
through vibration and the whole mass becoming broken up. Evils 
arising from the want of sufficient lateral support to main- 
tain the gauge were then noticed, and the use of transverse 
sleepers strongly advocated as the best means of distributing the 
load and neutralising the effects of vibration. He also pointed 
out the necessity of good workmanship in consolidating the 
foundations of the roads and in laying the sleepers and rails, and 
recommended the use of a kind of tar or asphalte concrete as a 
setting for the stone pavement and a packing for the timber 
sleepers. Mr. Gore deprecated the use of lime or cement concrete 
foundations for tramways, and concluded his interesting paper by 
urging the use of thoroughly desiccated timber to insure dura- 
bility and the avoidance, as paving or roadway, of all materials liable 


| to be converted into dust or mud, 





“The next paper was read on May 5th by Mr. John Somerville, 
of Dublin, ‘On Charging and Drawing Gas Retorts by Machinery.’ 
The author referred to the necessity existing for machinery, 
firstly, on account of the exhausting and demoralising nature of 
a gas-stoker’s employment ; and, secondly, as a safeguard against 
the peculiarly dangerous consequences of such strikes as we had 
The first attempt at mechanical 
stoking, invented by Clegg, consisted in feeding coal dust to the 
retort by an endless iron belt. ‘Lhis scheme proved a failure, as 
well as Mr. Brunton’s attempt in 1840 to do the same thing. The 
first attempt at direct steam stoking was made by Mitchell, who 
used an apparatus running on rails in front of the retorts. Coal 
was fed into them at the top from wagons running on overhead 
ways, and the coke was pushed out at the opposite ends of the 
retorts. This arrangement never came into practical use. To 
Mr. Green, of the Preston Gasworks, belongs the credit of being 
the pioneer in mechanical stoking, for, although the apparatus 
designed by him was not carried out in practice, it has served as 
the model from which all subsequent machines have been designed. 
The Best and Holden machine, next described by the author, was 
first tried at the Horseferry Works of the Chartered Gas Com- 
pany and introduced to the works of the Alliance Gas Compsny, 
Dublin, of which Mr. Somerville is engineer. It was introduced 
in 1867 in consequence of strikes. By this scheme the retorts 
could be charged and drawn at the rate of sixty per hour, or three 
times as fast as by manual labour. Mr. Holden has since intro- 
duced a new feature into this machine at the Beckton Gasworks, 
where it is worked by an endless rope and a stationary engine. 
The author next described Dunbar and Nicholson’s machine, and 
stated that it was complicated in its construction, and, though it 


| had been tried in London, it had not been adopted. The author, 


This can only be founded on knowledge, perseverance, studious | 


application, and that admirable self-negation which lies at the basis 
of every prosperous career. One most prominent feature of our 
Society is its catholicity, not confining itself to any one branch of 
engineering practice, but including in its membership repre- 
sentatives of all. The term ‘engineering’ has no longer 
its former limited meaning, but includes a large variety of work. 
To do all creditably that an engineer is now called to accomplish, 
involves extensive acquaintance with abstract and physical science, 
and it is difficult in ordinary practice to keep pace with the in- 
creasing advancement of knowledge and the rapid accumulation of 
practical experience. Indeed, it almost seems as if the demand 
for increased economy and production, due to the feverish activity 
of our times, is in advance of present engineering resources, and 
calls for novel and haphazard combinations, This gives an endless 
variety to the fields from which our ranks are recruited, and a 
wide range to the subjects of our papers and discussions. These 
papers, I think, should not be long essays or arguments, but short, 
precise, clear, and pointed in their style, practical in their charac- 
ter, and forming rather texts for discussion than having any pre- 
tence to exhausting their subject. All the hurry necessary to 
thinking and working during our ordinary associations produces a 
strain upon the mind which should be avoided in these evening 
meetings, It is most desirable that the mind should receive in a 
placid, easy manner the information so pleasantly brought under 
its notice, without the fatigue and labour attendant upon ordi- 
nary study. It is surprising how much may be learned by mere 
listening, and I trust we may be fortunate in having such papers 
as I have described during the ensuing session. During the last 
session we have had some excellent and useful papers which have 
elicited much practical knowledge not easily obtainable any other 
way. 

“The first paper was read on the 3rd March by Mr. W. H. 
Fox on the subject of ‘Continuous Railway Brakes,” and it formed 
a sequel to one read by the same gentleman in the previous year, 
in which he noticed the kind of work a brake should be expected 
to perform ; and he described the hydraulic brake, showing also 
how the force necessary to stop a train varied with different con- 
ditions of weather and traffic. In the present paper the author 
gives the results of investigations, by which it appears that 
generally a train, travelling at the rate of sixty miles per hour, 
might be stopped within a distance of 220 yards during ordinary 
weather by a retarding force — to 18 per cent. of the train’s 
weight. Mr. Fox next described the Westinghouse brake, in 
which the actuating pressure is obtained from compressed air ; 
the details of this arrangement were lucidly explained by the aid 
of carefully prepared diagrams. In testing this brake during its 
action on a train, it was found to be efficient and capable of ful- 
filling all the conditions prescribed as essential to the proper action 
of a continuous brake. The author next described Chapin’s elec- 
tric brake, and by the aid of diagrams explained its construction. 
He showed how the electro-magnetic power was obtained and ap- 
plied under each carriage as a retarding influence. Experimental 
researches as to the amount of retarding force which this novel 
and ingenious brake exercised proved it to be quite sufficient for 
the purpose intended. Mr. Fox was of opinion that this brake 
would ultimately prove a success, as it answered all the required 
conditions, but was still passing through experimental stages, 

**The next paper, read on the 7th April, was by Mr. Henry 
Gore on ‘Horse Railways and Tramways.’ This important sub- 
ject, involving as it does the general vehicular traffic, the sanitary 
condition of the agg og in our large towns, and the amount of 

wer consumed in the transit of merchandise, was ably treated 

y the author, The first part of the paper was historical, and 
contained an interesting sketch of road-making from the Roman 
period to modern times, when our great engineers, Telford and 
others, were employed in the development of the great highway 
arteries of the kingdom, The author then alluded ¢ to the easly 
efferts of engineers to construct tramways or trollyways in the 
mining districts in 1680, and described the wooden railways of the 
Tyne and Wear. The author then showed, by reference to docu- 
ments in the Patent-office, that as early as 1803 the idea was 
started of using iron in construction of street tramways, ‘and 
a drawing exhibited of the rail and mode of laying it, Mr. 

then referred to several Acts of Parliament passed at the com- 
mencement of the present century, authorising the construction 
of horse railways and tramways for general traffic, and mention 


after watching the action of Best and Holden’s machine at his 
ewn works and noting its defects, designed another machine em- 
bodying improvements which suggested themselves. Two separate 
machines were used, one for drawing and another for charging, 
the retorts being served at both ends and the machines following 
up each other in their work. Mr. Somerville gave the results of 
working these machines, which showed that the cost of carbonis- 
ing coal was 6d. per ton by the machines and 1s. 1}d. by manual 
labour, this being the comparative cost according to Dublin rates. 
Ir London the difference would be greater in proportion as the 
cost of manual labour is greater. This paper was also well illus- 
trated by diagrams, by the aid of which the different inventions 
were explained. 

“The next paper was read before the Society on the 9th of June 
by Mr. 8. A. Varley, ‘On Railway Train Intercommunication.’ 
The subject was introduced by a general history of the question, 
with special allusion to the early introduction of electrical systems 
as means of communication between passengers and guards. One 
of these systems, invented by Mr. W. H. Preece, bad been adopted 
on the South-Western Railway. Another, by Mr. C. V. Walker, 
had been fitted to trains on the South-Eastern Railway, and the 
author’s own system had been applied to the royal train on the 
London and North-Western Railway. The cord system had, how- 
ever, been adopted generally on this railway after several con- 
ferences of the committee of railway managers, and it had the 








| very fully. 


provisional assent of the Board of Trade, but after four years’ use 
it had failed altogether for reasons into which the author entered 
The advartages of the electric systems for signalling 
in railway trains were next noticed. The author laid down six 
conditions which such signalling systems ought to fulfil. The 
three systems previously mentioned were next described in detail, 


| with a critique upon the merits or defects of each. This excellent 


| paper was illustrated by means of a signalling apparatus arranged 


on a model train of three carriages and two guards’ vans, ‘lhe 
electrical apparatus and couplings were full size. 
“Our next paper was by Mr. Henry Davey, of Leeds. It was 


read on the 6th October, and the subject was ‘Recent Improve- 
ments in Pumping Engines for Mines.’ The author first indicated 
some of the main ends to be kept in view when designing steam 
machinery. Economy in its three aspects— namely, construction, 
maintenance, and consumption of fuel. With regard to economy 
of fuel, its importance was never more keenly felt than now, not- 
withstanding the great advance which had been made towards 
reducing its consumption. Our steam engines annually consumed 
37,000,000 tons of coals, which at the then prices represented 
£27,000,000 sterling. In a pee of twenty years the improve- 
ments effected in the Cornish engines had reduced the consump- 
tion of coal to one-fourth of that they tees 9 used, effecting a 
saving of ,000 per annum on the old coal bills, which would 
be about £140,000 at the present prices, Colliery engineers, on 
the other hand, made no attempt to reduce their consumption, as 
fuel was cheap with them; but now as all that can be raised meets 
with a profitable sale for other purposes, economical steam 
engines become a desideratum for colliery owners as well as for 
others. Compound engines offer many and great advantages in 
this respect, especially contrasted with cases under the author’s 
own notice, where from 12]b. to 161b. of coal per horse per hour 
have been consumed for pumping water. A good compound 
engine would work with less than one-fourth of this quantity. 
The saving to be effected on 400-horse power of actual work by 
the substitution of the compound system was stated to be at least 
thirty-six tons of coals in twenty-four hours, which, taken 
at the low figure of 5s. per ton at the pit’s mouth, amounts to 
£2700 per annum. Moreover, the old 400-horse power engine 
would weigh about 90 to 100 tons, whereas a compound engine 
of new design weighs only about 55 tons. Mr. Davey next de- 
scribed his new system of compound engine and pumping 
machinery, which were manufactured by Messrs. Hathorn, Davis. 
and Campbell, of Leeds, and which are successfully introduced 
into several large collieries. This novel machinery was illustrated 
by photographs, working drawings, and a large model, which made 
the arrangement of the very evident, Like all compound 
engines, it consists of a small and large cylinder ; steam of a high 
pressure is allowed to to a moderate extent in the s' er 
cylinder, and is then to the cylinder, where its 
expansion is completed. 

of the engine consists in its valve 





eylinders are horizontal, with action 
gear and the use of an engine to work the valves. The 





admission of steam to the cylinder is perfectly governed by self- 
acting arrangements, which accurately regulate the quantity of 
steam to the load, however it may vary. 

‘The next paper in order of date ‘On the Economical Uses for 
Blast Furnace Slag,’ was written by our secretary, Mr. Perry I’. 
Nursey. The subject was treated in the first instance with refer- 
ence to what had been done in utilising slag by engineers com- 
pelled to get rid of a cumbrous product which occupied much land 
for its accommodation. Mr. Nursey referred to the use of blast 
furnace slag for making roads, and to its early use in continental 
ironworks as a moulding sand ; for this purpose it was granulated 
by being run direct into water and used for mould for pig-iron 
before being employed for finer castings. In this condition also it 
may be mixed with lime and pressed into bricks, or made into 
concrete or cement. Slag was also profitably used in making 
mortar, in the saanufacture of glass, and as ballast on railways. 
Mr. Nursey stated that it had been used for similar purposes in 
England, and machinery for its treatment was now in operation. 
The author, by a series of diagrams, then described the machinery 
of Mr. C. Wood, of Middlesbrough, and of Messrs. Bodmer, of 
Hammersmith ; the former of these machines consisted of a hori- 
zontal revolving table, or else a vertical revolving drum. The 
table prepares the slag for concrete by a process of cooling as it 
leaves the furnace with a stream of water directed upon its sur- 
face. This disintegrates the slag, and it is finally pushed off the 
table by scrapers into trucks placed beneath ; Mr. Wood’s other 
machine prepares granulated slag for making mortar, cement, 
bricks, and similar purposes ; melted slag runs from. the furnace 
into a drum, through which a stream of water flows. The drum 
has screens placed inside, which strike against the slag and assist 
in its conversion into a fine sand delivered into trucks underneath. 
Messrs. Bodmer’s machine acts upon a different principle, and con- 
sists of a pair of rolls, through which slag is run from the furnace 
on to a travelling band which delivers it where required. This 
sheet of slag, the author stated, was easily broken up to make 
concrete or reduced to the powder required to make bricks, cement, 
or mortar. Messrs. Bodmer also run the slag into water for some 
purposes, but for bricks or cement it is preferred to be dry for 
their manufacture. They have also special hydraulic power 
machinery for making slag bricks, which Mr. Nursey described. 
Samples of the materials produced by both processes were shown, 
as also bricks, concrete, and cement made from them. The author 
showed that the results obtained in tle manufacture of building 
materials from slag were most satisfactory, and justified the hope 
that the enormous heaps of this material now encumbering the iron 
districts will henceforth become sources of profit to the proprietors 
and add to the resources of the builder by providing sound mate- 
rials at a low cost. : 

“The last paper of the session was by Mr. Charles Sulvan Light, 
‘On a New Method of Setting Out the Slopes of Earthwork.’ 
The author described the ordinary process by successive approxi- 
mations, and he proposed to substitute for this a direct and exact 
measurement on the surface of the ground where the inclination of 
the surface in cross section is nearly uniform and exceeds ] in 100, 
Mr. Light submitted as a formula for determining the side width 


F+5H! where F is the half formation width, H the sectional 


M+SD’ 
height on centre line, D the difference of level on cross section 
at a distance A from the centre peg, preferably 100ft., and 
M = /A2 ps. The positive sign in the denominator applies to 
the lower side in cuttings and the upper in embankments, and the 
negutive sign to the upper side in cuttings and the lower in em- 
bankments. The author explained some modifications in the 
formule which are required at or about the balance line. Mr. 
Light concluded by describing the tables calculated to be used in 
connection with his formule, and illustrated the mode of their 
application. ; : 

** All these papers were well discussed, and will form an inte- 
resting and useful volume of ‘ Transactions.’ During the summer 
months the members and associates made some visits to engineering 
works, In May we visited the works of the Albert Bridge at 
Chelsea, the Thames Embankment at the same place, and the 
Wandsworth Bridge. In June our visit was to the Royal Small 
Arms Factory at Enfield, and in July we inspected the works of the 
East London Railway in continuance of their line from the Thames 
Tunnel at the Wapping part of the London Dock, under which it 
is taken by a tunnel in course of construction partly by coffer- 
dam and partly by open cutting. These visits were made by a 
large number of our members and associates and personal friends. 
I trust that our inter-sessional visits will continue to be popular, 
and that they may prove to be more than mere holiday excursions. 

“The subjects for interesting and instructive papers are numerous 
and very diversified, for now engineering embraces so many things 
that no catalogue can do justice to their endless variety. But most 
prominent at the present time may be mentioned the sewage of 
towns with the complicated questions affecting the sanitary con- 
ditions of large centres of population and the comfort and con- 
venience of the inhabitants of our ever-growing cities. Then there 
are bridge construction, railway engineering, steam navigation and 
hydraulic machinery, now hardly out of its infancy, besides those 
tools and other labour-saving appliances now even more than ever 
necessary through the rapidly increasing cost of production. The 
supply of towns with water, gas, and perhaps some day with heat, 
are all matters upon which information is valuable, and lastly 1 
may mention that perennial source of matter for thought and con- 
sideration—the thing of all others most universal and diverse in 
its applications, most essential to all modern comforts, and without 
which the ages of darkness would soon return upon us—I mean 
the steam engine. It alone seems unchanged in principle, and yet 
in some details of construction ever new; whether in peculiar 
necessities for space or arrangement or means for increasing the 
economical use of steam, either in its cylinder or the everlasting 
changes in its valves, there is always much that is new, and, per- 
haps, more of general interest than in any one machine or tool 
which may most nearly compare with it. 

“In reference to marine engineering, with which I am_pro- 
fessionally connected, I can only now allude to certain prominent 
facts which have come under my own observation. It is well- 
known that the consumption of coals per indicated horse-power 
has been reduced from about 12 1b. to somewhat less than 2 lb. 
This must be ascribed chiefly to the increased pressure of steam 
now used, In my own recollection the pressure of steam in steam- 
ship engines has increased from 5 1b. to 100 Ib. and upwards, The 
pressure now adopted ranges from 60 lb, to 70 1b., the former pres- 
sure being more generally used. In most cases these higher pres- 
sures are used in compound 2 with which steamships are 
now almost universally fitted. In some ships where the expansion 
of high-pressure steam was completed in a single cylinder the 
engines have been replaced b pound eng’ with decided 
economical gain. But late improvements in steamship machinery 
have not been fined to the engi Many important modifica- 
tions of the ler have resulted in considerably increasing the 
coefficient of ships. 

In many instances the consumption of fuel in proportion to work 
done bya capes been much less than in similar ships where 
the engines worked with a much higher y p ted 














er ind l 
horse-power. The machinery used in the construction of modern 
marine engines and boilers is a most interesting subject, but into 
this and many collateral questions connected with marine en- 
gineering I cannot now enter, but I do trust we shall have an 
opportunity of discussing them during the year. Rs 
‘Among those we have lost in the year that has gone, there is no 
more di ed name than that of our honorary member M. 
Eugéne Flachat. This gentleman stood in the first ranks among 


French en; and was one of the pal founders of their 
Socie Civil Engineers, seven times its president, and finally 
elected to the honourable position of honorary president for life. 
He was the sole French engineer whose course can be 


to those of our own country who have so fully impressed 
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their energy = all branches of modern industry, and the versa- 
e 


tility of his mts was must remarkable. He superintended the 
infancy of railways in France, and carried out the steam navigation 
of rivers. He introduced new methods from this country into 
Ffench metallurgy, applied cast iron to bridge construction, and 
wrote numerous and most valuable papers for the important 
society of which he was the most distinguished member ; finally, 
he rebuilt the foundations of the cathedral tower at Bayeux and 
assisted at the prolonged defence of Paris, Doubtless the hard- 
ships of that time tended to shorten his life, and he died on June 
16th, 1873, deeply lamented by all his friends and associates, 

“* During the past year twenty members and nine associates have 
joined us, our financial position is good, our revenues have become 
more certain, and the general interests of the Society more consoli- 
dated. This satisfactory state of affairs is due in a great measure 
to the council for the time and Jabour they have bestowed on our 
affairs, but chiefly are we indebted to the untiring energy, ability, 
and skill shown by our late president, Mr. Church, in filling the 
responsible office of president. There are also two names which 
will occur to every one of us, those of our honorary secretary and 
our secretary, to whom our thanks are most particularly due, and 
these gentlemen really work harder than any one else in their 
endeavours to promote our interests. 

“T now for the first time occupy this chair, and perhaps may not 
be able to devote so much time or bring so much ability to bear upon 
the affairs of our Society as ourlate president and other distinguished 
men have done, but to none of them will I yield in devotion to your 
interests and in endeavours to enlarge our influence. In these 





endeavours, which I trust may be successful, I shall count upon | 


the hearty co-operation of my colleagues in the council, and now 
invite the assistance of each individual member and associate. 
Yours is the principal gain, and without your help we shall never 


be able to raise our Society to the position which it is capable of | 


occupying, nor to realise all the benetits to be obtained from mem- 
bership in such a body.” 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible a the opinions of our corre- 





SCREW PROPELLERS, 

Sir,—As you seem quite at a loss, judging by your remarks 
in THE ENGINEER of 30th ult., to understand that I would not 
have noticed the mistake which is in the article of THE ENGINEER 
of 26th December last except upon the soundest facts, I will now 
tell you where I got my information from. Knowing the truth of 
the fact that the Admiralty are having the Lowe-Vansittart pro- 
peller constructed for H.M.S. Contest, I went there, and asked 
the proper authorities what truth there was for such an assertion 
being made in the article in question, namely, that ‘‘ Hirsch’s 
propeller is to be the future propeller of the British navy?” and 
I was told that no decision had been come to on the subject. Now 
that I have given you my authority, I hope that you will insert 
this without partiality. H. VANSITTART. 

4, Maid-of-Honour-row, Richmond, 

Feb, 2nd. 

S1r,—I notice in the remarks you have made on some of my 
experiments on screw propulsion that there is an absence of con- 
gruity in some of them. You refer to the first and sixth experi- 
ments, where the screw in the ordinary way propels the model 
59ft. in sixty seconds, with 632 revolutions of the screw, and 
when worked in the tunnel with, say, 50 per cent. more water to 
supply the screw, gave 71ft. 7}in. in sixty seconds, with 626 revo- 
lutions of the screw. If you will refer to the second and seventh 
experiment, where the screw is at the bow in open water, it gives 
45ft. Gin. with 618 revolutions of the screw in sixty seconds, and 
58ft. 74in. with 658 revolutions in a casing in the seventh experi- 
ments, the decreased pitch of the screw being the same in each 
case, When the screw worked in open water at the bow a 
considerable portion of the water the screw required was 
drawn in all round its periphery, and the power taken 
te draw it gave no thrust to the screw shaft, whereas when the 
casing was over it, or all around the screw, the water came in a 
direct line with the screw shaft, so that the power exerted to 
work the screw was transmitted in a direct line with the screw shaft 
to the thrust bearing. If you refer to the eighth experiment, where 
the screw is at the stern in a casing, she lost over 10ft. in 
sixty seconds through it, the water being supplied in the ordinary 
way, from below on to its periphery, and in this case was kept 
from getting to the screw by the casing. The suction of the ship 
hindered the supply of water coming in a direct line as it did in 
the bow screw in the casing. This is clearly proved to be the 
case in the ninth and tenth experiments. 

The last of my experiments, which were published last week, 
was selected from some hundreds I have made, all of which 
prove that when the screw is fully supplied with water it will 
return nearly all the power applied to it for propelling the ship, 
minus the friction, On the other hand, any deficiency of its full 
supply of water to the screw acts in a twofold capacity against its 
effect in propelling the vessel. It will consume more power to 
give out the same revolutions of the screw, and also give Jess 
thrust to the screw shaft. en the screw does not obtain its 
full supply of water to fill up the spaces between the blades, a 
portion of it will be carried round with the blades instead of 
being forced backwards in a line with the screw shaft; for the less 
the water is disturbed in going through the screw the greater will 
be its propelling effect. It is generally admitted by engineers 
that hardly half the power exerted by the engines is avail- 
able in propelling the vessel, the other half being consumed 
in disturbing the water, slip, &c.; but I contend it is chiefly 
lost in screw propulsion through deficiency of water to supply the 
screw. I would also mention that when the water is supplied to 
the screw from below the ship, and as far forward as not to pre- 
vent the flow of water to fill the space left? by the ship, as shown 
in my sixth experiment, and when the water has passed through 
the screw, it is then delivezed to fill up the space the ship has left, 
thereby reducing about one-third the quantity of water re- 
quired to be drawn into that space, giving another advantage to the 
propeller as placed in the sixth experiment, or when both bow and 
stern screws are in operation, as shown in the fifteenth experi- 
ment. R. GRIFFITHS, 

London, 5th Feb. 








Str,—I have now before me the particulars of a ship which was 
experimentally ascertained to require for its propulsion at the rate 
of 94 knots per hour, simply as a ship, in round numbers 90-horse- 
power ; but the propulsion of which at the same speed, through 
the instrumentality of a screw, involved an expenditure of about 
170-horse power. 

_Now, if Mr. Griffiths, by means of his improvements can with a 
given power propel a given ship half as fast again as would be the 
case under ordinary ci sti the ship above referred to would 
only demand, in round numbers, 50-horse-power for its propulsion 
a3 @ screw ship. 

Consequently, either Mr. Griffiths’ innovations must have the 
tendency to diminish the resistance of the ship to a most extraor- 
dinary extent, or the attainment of the results of which he speaks 
is physically impossible, unless we could e ourselves that 
the prope power was derived from some other source but the 


engine. 
ff Mr. Griffiths is not mistaken, the channel or tunnel which is 
the cause of this 


le 





upon sailing vessels, ‘a 
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WANDSWORTH BRIDGE, 
Smr,—The statements with reference to the Wandsworth Bridge 


contained in the leading article of your impression of Jan. 2nd at 
the time escaped our notice, and, although late, we cannot allow 
such a perversion of facts to pass in silence, affecting alike the 
credit of the engineers and contractors, and leading to the in- 
ference that neither understood their business. 

As the misstatements chiefly turn on a point in the construc- 
tion, we have taken upon ourselves to reply to them. 

In the first place you say :—‘‘ The latter is constructed on the 
lattice principle, and might be supposed to be a continuous bridge, 
by any one who was not aware that true continuity does not con- 
sist in merely joining the ends of the girders together over the 
supporting piers.” 

n the case of continuous girders erected on scaffolding and all 


the joints of the structure riveted up, when the blockings are re- | 


moved the various members assume the functions imposed on 
them by the weight of the structure itself, and afterwards in « like 
ratio by the moving loads ; but because the girders of this bridge 
were built separately and floated out into position, you seem to 
have taken it for granted that the joints over the piers were 
merely riveted up for appearance sake, whereas a little inquiry 
into the actual method of construction, would have elucidated the 
fact that the girders are made perfectly continuous and not a 
sham, as one would be led to suppose on reading your article. 
As soon as the blockings are removed, every girder deflects to an 
' appreciable and calculable extent by its own weight, and in order 
| that a bridge built in detached portions shall become when finished 


| a continuous structure, it is necessary to insure that the several | 


members of the girders shall have an initial strain produced in 
them, equal to that which would be caused by their own weight 
if erected on scaffolding. 

| _The deflection due to its own weight being known, each girder 
of this bridge before being riveted to that of the preceding span, 
was lifted a certain height above its normal level at the further 
end, and the joint over the pier was then riveted up, and the 
girder being lowered produced the desired result. Having, it would 
appear, come to the conclusion that the structure was not con- 
tinuous, you proceed to state that “‘ there is a total absence of that 
proper provision for the varying strains to which it is exposed.” 

The before mentioned facts effectually dispose of this sweeping 
assertion, and we need not further discuss this point, the fallacy 
of the statements in your article being now self-evident. 

As regards the quality of the workmanship, we leave that to 
competent judges of bridges and iron structures; and as every one 
has his own opinion on the wsthetical points of a structure, we 
leave it on its own merits, merely adding that this bridge was con- 
structed as a work of public utility, and not for ornamental pur- 


poses, 

To dispel the illusion that might be created as to the strength of 
the bridge by your remark as to its being “‘ below that of several 
of its brethren down the stream,” and also for the information of 
those who cannot judge of the strength of a structure by an actual 
inspection of the work itself, we may state that the Board of 
Trade requires that a road bridge shall be of sufficient strength 
to carry a rolling load of 1 cwt. per square foot of surface of road- 
way and footways, exclusive of its own weight. The central and 
longest spans of the bridge are 132ft. clear between bearings, and 
the total load on one span at 1 cwt. per square foot, the bridge 
being 30ft. wide, is 132 x 1 x 30, equal to 198 tons, which, added 
to the weight of the ironwork and planking, together 112 tons, 
gives a total of 310 tons, or 155tons distributed load on each girder. 
The maximum strain is produced with all spans loaded in the 
flanges over the piers, and the girders being 12ft. deep, the maxi- 
mum strain will be found to be 142 tons, requiring, according to 
the Board of Trade Regulations, a net section of 28°4 square inches 
of iron. The net section actually provided amounts to 31°5 square 
inches, rivets being deducted. The other members bear a like pro- 
portion to the strains imposed. 

The cross girders with the rolling load prescribed being 4ft. 
apart, would have to carry a distributed load of 30 x 1 x 4 equal 
to six tons, On examination they will be found to be constructed 
each to carry a load of ten tons distributed, and with this final 
remark we may close our statement, requesting you will be good 
enough to insert it in this week’s impression of your paper. 

C. DE BERGUE AND Co, 

10, Strand, near Charing Cross, London, W.C., 

28th January, 1874. 

[In many respects questions connected with the merits and de- 
merits of bridges must remain matters of opinion. Were it other- 
wise, uniformity of type would be the rule rather than the excep- 
tion. Our opinions do not coincide with our correspondent’s as 
regards the Wandsworth Bridge, but we do not therefore impute 
any want of skill to the designers or builders of the bridge. 
In the absence of the drawings it is not easy to arrive at the sec- 
tional area of the flanges of the Wandsworth Bridge, but so faxas can 
be judged from aninspection of the structureitself, the upper flange— 
and presumably the lower—appears to havea uniform sectional area, 
with the exceptionof an additional plate riveted on for a distance of 
about 12ft. on each side of the piers, where, under certain condi- 
tions, the strain becomes a maximum. If this be the case the 
sectional area of the flanges is constant in the longest spans for a 
length of about 110ft. Unless we are mistaken theory points out 
that in girders, whether continuous or not, with p: el flanges, 
the strains vary at different points of the span, and consequently 
the amount of metal should vary likewise. The strength of the 
bridge and the duty it may safely do, are best vouched for by the 
“*caution” on the “‘ Notice Board of Fares,” in which it is pro- 
vided that no vehicle supporting more than two and a-half tons 
upon one wheel pass over the structure. That the bridge 
will carry this load with perfect safety there is no doubt, but it 
is not an uncommon event for loads which be five tons, and 
even more, upon one wheel to pass over public bridges. Admitting 
that the method employed in erecting the girders and riveting 
them up over the piers does render them continuous, we are 
of opinion that the advantages of that principle are doubtful in 
girders of spans so small as those under notice. The manner in 
which the double angle iron bars composing the struts and ties in 
the web are connected together is, we think, fairly open to criti- 
cism. The object is to make the two bars act as one. As ties 
they probably do, but as struts it is questionable, owing to the 
paucity of rivets. Usually, when two angle irons are riveted to- 
gether in order to form one bar, the riveting is continuous along 
one flange of each angle iron. In the present instance there is one 
rivet inserted at the intersection of the bars, and one at half 
way between the intersection, or at a distance of rather more 
than 2ft. It must be borne in mind that the girders are on the 
single lattice principle, a form not much used now for any but very 
small spans, owing to their great want of rigidity. We are 
not aware of many examples of single lattice girders of a 
depth of 12ft., in modern construction. ile in the Wandsworth 
Bridge the web is that of a single lattice, the flanges, from their 
great breadth, are those of a double lattice. Their section is 

iar. There are a couple of angle irons running longitudinally 
along the edges of the plates. We presume these are for the pur- 
pose of stiffening the broad flanges, which considerably overhang 
their points of connection with the angle irons riveting them to 
the vertical plate, to which the bars in the web are attached. In 
such a case their sectional area adds nothing to the strength of 
the flange, and they would not be required were the flanges of the 
readth. idge is strong enough 
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| ARTISTIC MOULDINGS AND ORNAMENT AS APPLIED 70 


; ENGINEERING. 
Srr,—I have read ‘CO, B, A,’s” very interesting letter, and 
hope that you will allow me as an aforetime correspondent on a 


kindred subject to say a few words on some of the points-therein 

_Your correspondent’s description of a railway bridge 

shows him to have an engineer's eye for mechanical fitness, whilst 

| his admission further on in his letter of the difficulty of the pro- 

| blem of iron ornamentation acquaints us that he is not a member 

of that unreasoning — which grumbles because its eyes are 
offended at the work of the iron architects, 

The best engineers have hitherto felt so little confidence in the 
| use of ornament as to have altogether rejected it, trusting instead 
to symmetry of outline and to severe simplicity for pleasing effect. 
By so doing, however, they have pl d only th lves—the 
difficulty not lying in the fact that they cannot construct to please 
themselves, but that they cannot adorn those structures to please 
the public, The latter complains because it is not im ated by a 
| railway station roof as by a cathedral dome, or use the 
Blackfriars Bridge is not so picturesque as a Roman aqueduct. 
The engineers are aware of this, and more than this, they know 
that no iron fancy work would help it--no, not even cast iron 
leaves and flowers. It must, nevertheless, be admitted that when 
engineering structures fail in symmetry of outline or grandeur of 
dimensions—when they can be said to be neither elegant nor im- 
posing—that the want is felt, as it would be felt in the walls of 
a cathedral under similar conditions, of extraneous ornament. 
The form that this ornament will hereafter take is, as your corre- 
spondent remarks, a most interesting object of study. That it 
will ever take a form pleasing both to engineers and the public— 
not to mention art critics—seems at present doubtful. 

So far as the designers of machinery are concerned, I will venture 
| to say for them that they will remain decidedly averse to the in- 
troduction of artistic forms ; indeed, the comeing shapeliness of 
| the best productions of mechanical engineers leaves — to be 
| desired. By artistic form, I do not mean that natural symmetry 
which one sees in a horse or greyhound, and which the engineer 
strives after in his machine, but rather those fanciful shapes 
which may involve in their adoption a departure from scientific 

rinciples. A great mistake is made by those who look for the 

ind of beauty in a machine which they find in an edifice, who, in 
other words, seek for ornament where symmetry only is to be 
found. Engineers themselves have not seldom fallen into this 
error, and some have shown themselves so insensible to the true 
spirit and principles of design as to apply architectural ornament 
to the adornment of the steam engine. That such ornament is 
here sadly misapplied does not admit of doubt ; whether it has ever 
yet been satisfactorily applied to engineering work of any kind 
remains matter of opinion. 

Your correspondent asks, “ Might not there be a new order of 
mouldings invented especially characteristic of the new era of con- 
structive art as seen in modern engineering?” My answer to this 
is—that there might be, and that there will be, when we try to 
discover the principles rather than to copy the forms of those 
antique modellers, the work of whose hands commands undying 
admiration. T. RS. 

Haughton-le-Skerne, Jan. 28th. 











PRIZE DESIGNS, 

Srr,— Observing in the last issue of your journal an article upon 
“‘ Prize Designs,” in which you criticise the award of premiums for 
the Liteynoy Bridge over the Neva at St. Petersburg, we wish to 
correct a few of the misstatements you have made, and we request 
you to publish this letter, giving it equal prominence with your 
article. 

You say ‘‘ that a system of arches was rendered impossible by 
the conditions of the competition,” in reply to which we quote from 
the conditions. Article 8 says: “‘If the arch system be used the 
height from the springing of the arches to the mean water level 
should not be less than 7ft.” 

You infer that the awards were adjudged by the “‘ Russian 
Public,” as you advise them to reconsider their decision; but we 
beg to inform you that they were not even adjudged by the muni 
cipal council, but by a committee of the most eminent engineers in 
Russia, especially convened for the purpose. 

We should be pleased to publish our designs in your or any other 
journal if they were our property, but by the conditions you quote 
so often, all prize designs *‘ shall remain the property of the muni- 
cipal council.” 

We should like to know what authority you have for the state-, 
ment that ‘‘ it is not yet settled which bridge is to be built.” We 
the winners of the first premium, have ample reasons for believing 
the contrary. WHITAKER AND PERRETT. 

6, Great George-street, Westminster, Feb. 3rd. 

[Although we fear it will be useless to say so, we beg to assure 
our correspondents that our sources of information are at least as 
trustworthyas any they can possibly/possess. If ourcorrespondents 
will refer again to our article, they will find that we did not state 
that ‘‘a system of arches was rendered impossible by the conditions 
of the competition.” The passage run thus—‘‘ Another reason why 
in the present instance the designs upon the principle of the arch 
were limited as they were, is said to be that it was impossible to 
fulfil the conditions laid down in the official programme, by the 
adoption of that type of structure.” We surmise, as a matter,of 
fact, that many of the competitors do say this, but we have not 
said it.—Ep, E.] 





THE STEAMSHIP AFRICAN. 

WE have much pleasure in placing before our readers this week 
two page cuts illustrating the engi of an emi tly fu’ 
steamer, the African, engined by Mr. John Key, of Kirkcaldy, and 
the property of the Union Steamship Company. 

It is especially worthy of remark, that although the cylinders 
are jacketed no steam is admitted to the jackets, the results 
obtained being better without steam than with it. 

The African is 315ft. long, 34ft. 3in. wide, 26ft. deep, 20192 
tons register. She is fit up for eighty first-class and fifty 
second-class passengers. 

The engines have equilibrium slides, the construction of which 
we shall illustrate in a future impression. The general dimensions 
will be found on the 
the steam. 

We content ourselves for the present with appending an abstract 
of the ship’s engine-room log for a run from the Cape to South- 





drawings, as well as diagrams of the action of 


ampton. s ws 
top) ports. 
fi M. Date. Day Hour. 

Left Cape .. «. ee Nov. 1873. .. 17 .. 10°%5am. 
Arrived St. Helena oo ce 9 co co MH oe =85am 

0. 6 45 we co gp cc co BM op 12°30 p.m. 
Arrived Ascension oo ce gp co ce BW co = FS0am. 
Left 0. 6 4G i. co pp cf of BF w BUpPm 
Arrived Madeira Dec... « 7 »o 45am 
Left do. S 0 so co wm of of F o 245 p.m 
Arrived Southampton co ce pp co oe 1S ww «6S Am 





16 30 
Time on passage between Cape and Southampton, 25 days 15 
hours ; stoppages in ports, 164 Soe ; time under weigh, 24 days 
224 hours. e total distance steamed, 6165 miles ; total consump- 
tion, 437 tons; a distance per day, 246°6 miles ; average con- 
sumption per day, 17} tons; average consumption per indicated 
horse power per hour, 1°8 Ib. 
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COMPOUND ENGINES OF THE UNION STEAMSHIP COMPANY’S §.8. AFRICAN. 


MR. JOHN KEY, ENGINEER, WHITE BANK ENGINE WORKS, KIRKCALDY, N.B, 
(For description see page 99.) 
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DIAMETER OF HICH PRESSURE CYLINDER ==S8INS. 
LENCTH OF. STROKE . =48 ins, 
NUMBER OF REVOLUTIONS == 62 

Mi} 
MEAN PRESSURE == 52°96 Las. 


INDICATED HORSE POWER = 471 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
IN.—AsuHER and Co., 58, Mohren-strasse. 
and Co., Booksellers. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore copies. 


inform correspondents that ers 6 4 : 
public, and intended for insertion in this col must, in all 
cases, be accom nied by @ large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENG or contain- 
ing questions, must be accompanied oy the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous: 
communications. 

METALLINE.— Our attention has just been directed to our footnote to a letter 
on this subject, which appeared on page 61 of our number o 23rd January, 
and which read as follows :— 

“* Our corres, t would have imparted a value to his remarks, which 
they now hardly possess, had he published his name. We have inserted his 
letter, but it should be stated that we were prejudiced wn favour of metaliine, 
and refused to open our paper to a discussion of its merits or defects, dec.” 
For “‘ but,” we need scarcely say, our printer should have read “lest,” the 
substitution of which word alters the character of the sentence. 

M. V,—Send drawings by all means in confidence. 

A Mecuanicat Enotneer.— You have not attended to our rules, and your 
letter hos gone to our waste basket. 

InquireR.— You cannot do better than apply for the information you require 
to Mr. W. Anderson, C.B., Brith Ironworks, Brith. 

C. F. W.—Apply to the secretary, Asphalte Central Committee, 14, Palmerston- 
buildings, Old Broad-street, not later than the 14th inst, 

J. H. R.—Floating caisson dock gates ave extensively and successfully used. 
For example, at Chatham. We do not understand your second question, 

MecuanicaL Excrveer.—(1) The invention is novel, so far as we are aware. | 
(2) You con patent it. (3) Whether it will be advisable to pa‘ent it or not 
will depend on your opportunities of introducing u. It is applicable, we | 
th nk, only on a smal scale, as to tram cars. 

D. K. L —The piston will hold very well if you cut seven or eight grooves in | 
it, and make ut a nice easy sit, but not too tight. It will last a very long | 
time, wnless sand or grit gets access to it, in which case its destruction will | 
be very rapid. The cylinder should be of the same material as the piston. | 

HEuix — There is no inconsistency whatever, as you will see if you read the | 
article over again. The resistance of a floating body, such as a ship, varies | 
appr ximutely a8 the syware of the speed, but the power varies as the cube of 
the speed because quadruple power has to be exerted in half the time. It is not 
uncommon to speak of the resistance ef a ship in terms of the cube of the 
power ; but every one possessing any knowledge of the subject understands 
perfectly what is meant, The consumption of fuel will vary on a voyage 
per hour as tie cube of the speed, but for any given voyage it will vary only 
as the square of the speed, 








LONDON BRIDGE. 
(To the Editor of The Engineer.) | 

Srr,—Will any correspondent kindly tell me who made the cast iron 
truck and eurb plates which are down on the south side of London 
Bridge ? Ross, 

London, 4th Feb., 1874. 

SAND-SCREENING MACHINES. } 
(To the Editor of The Ev.ginecr.) 

Srr,—Can any correspondent oblige us with the address of any maker 
of power machines for screening sand, suitable for a large foundry, where 
the expense of hand labour is found to be too heavy ? E.. A anv Co. 

Sheffield, 3rd Feb., 1874. 








A MISTAKE. 
(To the Editor of The Engineer.) 
Sir,—Your comment on my note in your last issue will have su 

many of your readers. The cheque was a moderate consideration for the 

time of a scientific critic, and I was informed no review could be o' 

from THE Enorneer without that consideration, certainly not intended 

for the editor himself. 
Feb. 4th, 1874. Tae Auruor or “Tae HypRrav_ics.” 

[ Few of our readers, we expect, beyond the author of the *‘ Hydraulics” him- 
self, would feel surprised by our comment and protest of last week ; and we 
should have thought that even he could scarcely be so simple as to place 
JSaith in, and act upon, the stat t of so dacious an “informant.” | 

Surely it is not possible that the author of “‘ The Hydraulics of Great Rivers” | 

can believe that the proprietors of any journal of character are content that | 

their reviewers shall be paid by the writers of the books they criticise? What 

would be the value of the reviews ?—Ep. E.] 
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Tae Evorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. 

y Yearly (including = —y — oe = soilt 
credit occur, an extra ge of two shillings sixpence per annum wi 
be made, Tue ENGINEER is regi i for tre ission abroad. 

’ ny me a et ia 
Foreign subscriptions for thin paper copies are recei ‘ollowing rates. 
Subscribers paying in advance, at these rates, tonaetae ENGINEER 
weekly, and post-free. Subscriptions sent by Post-office Order must be 
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ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
each line ofterwards, ninepence. The line averages eight words. Wheaan 
advertisement measures an inch or more the charge is tea shillings per inch. 
All single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are tuken subject to this condition, 

ADVERTISEMENTS CaNNoT BE INseRTED UNLESS DeitverED BEFoRE Six O'CLOCK oN 

, HURSDAY EVENING IN BACH - 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tus Excineer, 163, Strand. 


MEETING NEXT WEEE. 
Tax InstITUTION oF CiviL Enougers.—Tuesday, 10th February, at 
8 p.m.: ‘‘ On the Construction of Harbour and Marine Works with Arti- 








| works on the subject have been compiled. 
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the engine, with four l5in. cylinders 22in. stroke, pushed 
a ee 371 tons before it up inclines of 1 in 32 
and 1 in 50, and round S curves of as little as 7 chains 
radius. We refer to the experiment here because the 
actual work done represented at the time one of the greatest 

rformances of a powerful locomotive, and as such it 


ASSOCIATION FOR THE IMPROVEMENT OF GEOMETRICAL | Fords an excellent example of the maximum duty to 


TEACHING, 

For many years an agitation has been carried on among 
the geometricians of this country as to the suitability or 
unsuitability of Euclid as a text-book in our schools. 
An essay by the late Professor de Morgan in the “Com- 
panion to the British Almanac for 1849” points out in a 
most masterly manner some of the shortcomings of Euclid. 
Mr. Wilson, of Rugby, in a paper read before the College 
of Preceptors in 1868, brought the subject again into 
prominence, A letter by Mr. Tucker, hon. secretary of 
the Mathematical Society, in the first volume of “ Nature” 
called forth some correspondence upon the subject, the 
ultimate result being the formation of an association the 
aim of which is to find some means for the “improvement 
of geometrical teaching.” 

The question is one which cannot remain altogether in the 
hands of professed schoolmasters and geometricians, however 
able they may be, but appeals most imperatively to the consi- 
deration of those whose everyday life necessitates aknowledge 
of geometry. Of all professional men the engineer, whether 
civil or mechanical, is the one who is most compelled to 
have some knowledge of the subject. Now remembering 
that, in civil engineering especially, the best man is he who 
can grasp in detail all the difficulties of a case, and who 
= an almost comprehensive knowledge of every 

ranch of science applicable to his purpose, we must 
acknowledge that if it be possible thoroughly to learn the 


| geometry required in professional work in a shorter time 


is the case by following the well-trodden Euclidian 


| path, it is the duty of every one of us to assist those who 


are attempting to shorten and simplify our labours. 
Before, however, aid can effectually be given it is neces- 
sary to know what has already been done, and thus to see 
what remains to be done. The first annual meeting of the 
association in question was held at University College 
School in January, 1871. Since then, as the first month of 
each year returns, there has been a similar meeting. Pro- 
fessor Hirst in his address to the first meeting stated that 
he regarded “an improved treatise on geometry for ecuca- 
tional purposes as an admitted national want,” and pointed 
to the state of geometrical teaching on the Continent— 
where Euclidian forms have for the most part been dis- 
carded—as something “ well worthy of ourimitation.” That 
the introduction of other methods has not been altogether 
satisfactory to geometricians on the Continent is an 


| admitted fact, but the failure in many cases seems to have 
| arisen from the hasty, half-digested manner in which new 


England in 
this case has not aped the fashion of Paris, The first 
practical work of the association consisted in the drawing 
guide to future compilers of 
geometrical text-books; and it speaks volumes for the 
earnestness and devotedness of these men to say that 
during the intervals of business a syllabus has been pre- 
pared me 4g + to Euclid, Books I., 11, IIL, 1V., 

the exception of a few propositions in the 
latter which are deferred to future consideration, as is 
that part of the syllabus corresponding to Euclid’s Fifth 
Book. This syllabus, however, is not even yet out of the 
hands of the committee, and it is probable that it will 


| undergo some further alterations before it is made public. 


The syllabus corresponding to Euclid’s Fifth Book is not 
yet ready, because of the very difficult nature of the subject. 
Scarcely half a dozen anti-Euclidians are satisfied ~with 
any system they as yet have seen; in fact, almost everyone 
differs in his views from his neighbour. Where, then, 
there exists this great diversity of opinion, it behoves us 
to be careful before giving allegiance to any one system. 
Almost the only one of the documents of the association 
not marked “ private” states as follows:—“ I take it that the 
success of the work of the association will mainly depend 
upon its treatment of proportion, and that upon this it 
must either stand or fall in the judgment of practical men 
who study geometry to use it, as well as in the judgment 
of those who look upon geometry as an application of logic 
or as a scholastic exercise. Setting aside the self-styled 
practical man, whose only reason for calling himself by 
that name appears to be an indisposition to make himself 
acquainted with the subject, and confining myself to those 

ractical men who have to operate upon matter, and there- 
‘ore to learn its qualities and how to make use of them— 
such as skilled engineers and the like—I am not acquainted 
with any who despise sound, accurate, and logical know- 
ledge. The objection which these entertain to the ordinary 
scholastic teaching is not on account of time spent upon 
learning to think accurately, but on account of time wasted 
on the pretence of this accurate learning.” We have italicised 
the last phrase, inasmuch as in it we find the pith of the 
whole matter. As Professor Smith said in his address to 
the Mathematical Section at the late meeting of the British 
Association, “ The old system of geometrical teaching still 
remains paramount in our schools, colleges, and universities, 
and must remain so until a very great consensus of opinion 
is obtained in favour of some one definite text-book.” It 
may safely be said that a suitable text-book is not in 
existence, and it remains very much with practical men to 
say when we shall see such a text-book. Is there any 
well-defined feeling abroad on this matter, or is it looked 
upon as a pet scheme of a few schoolmasters and profes- 
sors? Is improvement needed? These are questions 
which we should do well to consider, and if the answers 
are satisfactory, to assist in forming the “very great 
consensus of opinion ” as is required. 

HEAVY LOCOMOTIVES. 

In our impression for Feb. 9th, 1872, will be found an 
article describing an experiment carried out with a Fairlie 
engine on the South Yorkshire Railway on what is known 
as the Dropping Well incline. We shall not recapitulate 
the particulars of that trial, It will suffice to say that 








be obtained from an essentially heavy type of engine. 
Why we use the words “essentially heavy” we shall 
explain presently. Great as the performance of this 
engine was, it has been nearly, though not quite, equalled 
by a still larger Fairlie engine, constructed by the York- 
shire Engine Company for the Mexican Railway. This 
engine, called the Hidalgo, has four cylinders 17in. in 
diameter and 20in. stroke, with twelve wheels arranged in 
two bogies, and coupled in groups of six. The total 
heating surface is 1729 square feet; the grate surface is 
29 square feet; the water-tank holds 2000 gallons, and the 
coal bunkers 30 cwt. of coal, while crates for wood are pro- 
vided possessing a capacity of 400 cubic feet. The total 
weight of the engine in running order is 62 tons, and the 
tractive force at the rails is, with a mean cylinder pressure 
of 901b., 21,9401b., and with 1001b., 24,200lb. Thus 
every pound of pressure on each square inch of piston re- 
presents 242 lb. of tractive force, the wheels being 3ft. 6in. 
in diameter. On Thursday last this engine was tested on 
the Dropping Well incline. She pushed before her a train 
consisting of twenty loaded coal trucks, three vans, and one 
composite carriage; about fifty passengers were disposed 
on the engine and in different parts of the train. The 
whole estimated load was 326 tons. Half-way up, owing 
to the slippery state of the rails, the pressure of steam 
fell to 1101b., and the train came to a stand In 
eight minutes the pressure rose to 1401b., and with this 
pressure the engine started the train on an incline of 1 in 
26 and ona curve of 7 chains radius. Later in the day two 
wagons, representing a load of 26 tons, were taken off, 
and with the remaining load of just 300 tons the engine 
traversed the whole distance from Lanes-lane Station to 
the Dropping Well Colliery, a distance of 2} miles, in 9} 
minutes, or at the rate of about 14 miles an hour. The 
engine, we may add, is fitted with the Westinghouse brake, 
which served to control the speed of the train down the 
incline very effectually. 

We may now proceed to analyse this great performance, 
and to deduce one or two conclusions. It will be well to 
state that we were unable, although invited, to be present 
at the trial, and the figures we have put before our readers 
are those which have been published in a daily contem- 
porary, and as their accuracy has not been impeached by 
the Yorkshire Engine Company we must accept them as 
official. The moment we proceed to sift them, however, we 
encounter a very serious difficulty, the nature of which 
may be explained very briefly. Let the facts be carefully 
borne in mind. The Hidalgo is stated to have stopped on 
an incline of 1 in 26, with a gross load of 326 tons, and 
110 1b. of steam. This could not well have represented 
more than 90 lb. average cylinder pressure, or a tractive 
effort, on the showing of the builders, of, say, 22,000 lb. But 
the gross load—that is,the weight of the engineand train—was 
say 730,000lb, Therefore thetraction effort of the engine was 
ae = 33°18, or, in other words, one thirty-third of the 
whole weight of the train. The engine came toa stand, as a 
matter of course, onan incline of onein 26, where the resistance 
of gravity alone equalled one twenty-sixth of the gross load. 
When the pressure was raised 30 lb. she proceeded. This re- 
presented an additional cylinder pressure of, say, 30 Ib., 
or one-third more than was available with 110 lb. 
steam. The tractive force of the engine was consequently 
for the time somethingg like 29,000, and & 
That is to say, the maximum tractive effort the engine could 
exert equalled one twenty-fifth of the weight of the train, 
which stood on an incline of 1 in 26, sharply curved. It 
is hardly conceivable that under these circumstances the 
engine could have moved the train at all, even if we make 
no allowance for the friction of a perfectly new engine, 
which must have been something like 20 lb. a ton, or 
1240 lb. We have the friction of the train to deal with, 
which, considering the nature of the curve on which it 
stood, could not have been less than 4 Ib. a ton at any con- 
ceivable velocity, or, say, 1350 Ib. to add to the resistance 
proper to — The only solution of the difficulty is 
found in the assumption either that the incline was not 
so steep as it is said to be, or that the load was not so 
great, or that the steam power carried was more like 160 Ib. 
than 140 lb. per square inch. We shall not attempt to 
decide which assumption is correct; but we may point out 
that the particulars supplied to us at the trial in February, 
1872, over the same line, make mention of no incline 
steeper than one in 32, and a pressure of 1401b. then 
sufficed to take 370 tons up the road. We content our- 
selves with putting before our readers the only deductions 
that can be legitimately drawn from the reports concerning 
the experiment before us, and we wish it to be understood 
that we have no desire to depreciate the performance of the 
engine. We simply discharge our duty when we point out 
that certain discrepancies exist between the reported cir- 
cumstances of an experiment and the facts, to which we 
are led up by a very simple chain of reasoning. 

We may now proceed a step further, and examine the 
adhesional power of the Hidalgo. The wheels carry 
as nearly as may be a load of five tons each, a little more 
when the tanks are full, and a good deal less when they 
are nearly empty—for 2000 gallons of water weigh 
20,000 Ib., or a little less than 9 tons. The tractive effort 
required to impel a train weighing 326 tons up 1 in 26 was, 
as we have seen, at least 29,000 ib, or very nearly 13 tons. 
But the engine when standing on an incline of 1 in 26, lost 
one twenty-sixth of its weight. What remained for adhesion 
was not 62 tons but less than 60 tons; and as the tanks 


were probably not quite full, we may say, 59 tons, and = 


= 453. Thus the coefficient of adhesion of the engine 
really exceeded one-fifth of the entire insistant weight on 
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the rails, and was in all probability more nearly one- 
fourth of the insistant weight. This was, of course, in a 
reat measure due to the copious use of sand. But the 
act nevertheless goes far to answer an argument that we 
have often heard urged, to the effect that with loads as small 
as 5 tons per wheel the coefficient of adhesion is never 
equal to one-fifth of the insistant load. Taken for all in 
all, it will be seen that after every deduction has been 
made, the trial was very satisfactory, and we may regard 
it as establishing in some sense a precedent on which we 
may argue with confidence. Thus it may be taken as 
proved that with an engine weighing, with coal and water, 
62 tons, a tractive force of 13 tons can probably be main- 
tained for a run of 21 miles; whether it could be main- 
tained for greater distances it is impossible on the data 
before us to say with confidence. It is to be regretted 
that in carrying out such trials no attempt is made to 
measure the consumption of water. It is true that when 
the engine slips much, the results obtained would be inac- 
curate and unfair to the engine; but in the second run with 
the Hidalgo, to which we have referred, no slipping took 
place, and it would not have been diflicult with a little 
management to get the consumption of water on the run. 

The Yorkshire Engine Company have now in hand a very 
large number of Fairlie engines for diflerent foreign rail- 
ways. We do not intend to plunge deeply into a discus- 
sion which raged fiercely enough some years since as to the 
merits and demerits of the Fairlie system, but there are 
some questions connected with these engines which are 
very interesting, and should not be passed over in silence. 
We have stated the Fairlie type of engine is essentially a 
heavy type, and for this reason: The power of an engine 
resides in the boiler ; and no matter what cylinder power 
we provide, unless the boiler is able to make steam the 
cylinder capacity is useless. Now, as compared with other 
types of locomotive, the Fairlie engine is essentially heavy 
as regards its gross weight per square foot of heating sur- 
face. We do not say that other locomotives are not as 
heavy; but in the case of the double boiler, double bogie, 
engine it is apparently impossible to get a small coefticient 
of weight per square foot of heating surface, whereas in the 
case of other types of engine the matter lies almost exclu- 
sively in the hands of the designer. The Hidalgo has 1729 
square feet of heating surface, and weighs full 62 tons. 
If we deduct 12 tons for water and tanks, we have left 50 
tons, or, say, 34°5 square feet of heating surface per ton. 
But the Iron Duke type of broad gauge engine weighed 38 
tons, and had 2000 square feet of surface, or 52 square 
feet per ton; and there is not, so far as we are 
aware, any reason to think that the heating surface in 
the one engine is more eflicient than in the other. Unfor- 
tunately no one seems to know exactly how much 
heating surface an engine ought to have. There are, how- 
ever, certain well recognised proportions, rather unde- 
finable, it is true, but still useful as a guide, and these pro- 
portions are certainly not adhered to by Mr. Fairlie. Thus, 
it will be seen that the Hidalgo is really the equivalent of 
two tank engines weighing 31 tons each, and having 17in. 
cylinders, 20in. stroke. This is rather an unusual 
proportion, and we may put them as 15tin. cylinders, 
24in, stroke. This, however, is a smaller cylinder than will 
be usually found in tank engines weighing 31 tons. Pass- 
ing this by, it will be found that in practice a tank engine 
such as we speak of would have about 1000 square feet of 
heating surface and 14 square feet of grate. Half the 
Hidalgo, however, contains only 144 square feet of grate, 
and 8644 square feet of heating surface. We do not assert 
that this is not enough, but we do assert that if it is, we in 
ordinary practice provide too much; and it would be wise 
to increase the distance between our tubes, and to use 
fewer of them. 

Another point suggested by the performance of the 
Hidalgo is the advisability or not of using locomotives of 
excessive power. We know little of the nature of the traffic 
the Hidalgo is to work, or of the road she has to traverse, 
except that she has to get over inclines of 1 in 25. The 

question to be solved is simply whether two 30-ton 

“engines, say on the Fairlie system, would not do the work 
better than one 60-ton engine. There must be some limit 
beyond which it is not advisable to extend the power of a 
locomotive. What this limit is has never been defined, nor 
can we find that it has ever been properly discussed. On 
crowded lines it is obvious that it may be of the 
last importance to haul very large trains; but on 
lines of but litile traffic, such as exist in general in new 
countries, it appears to us that in many instances it would 
be advisable to run two trains instead of one, using a loco- 
motive of half the weight and power required when large 
trains are adopted. What are the conditions under 
which one system is better than the other? The point is 
well worth consideration, and we shall probably return 
to it. 





PROTECTION OF RUSSIAN ENGINE AND CARRIAGE BUILDERS. 


Some of our neighbours, in estimating the prospects of the pre- 
sent year, lately laid considerable stress on the wants of Russia, and 
counted upon a considerable amount of work from that quarter, 
The Russian Government, however, looks with a very jealous eye 
upon imports from abroad, except in the form of tool-making 
machines, or such as may serve for patterns for home manufac- 
ture. She is delighted to sell us her corn, flax, hemp and tallow, 
but she would gladly do without our or anybody else’s locomo- 
tives and other railway material. At the present moment the 
builders of locomotives and railway carriages in Russia are 
collected at St. Petersburg to consider the propositions laid 
before them by the Government with the object of giving fresh 
impulse to the iron trade of the country. The Government 
offers to three establishments which construct locomotives, 
namely, that of General Maltzoff at Briansk, that of Koloma, and 
of Messrs, Struve at Moscow, and to the machine shops and 
ironworks of Alexandrowsky at St. Petersburg, to give ther an 
immediate order for four hundred and fifty locomotives, to be 
executed between them in the course of six years. It also 
offers a like order for 9000 carriages to three establishments, 
namely, Messrs, Lilpop, Rom, and Co., of Warsaw, and those of 
Koloma and Briansk. The special condition attached to this 
proposal is that the whole shall be constructed in Russia and 
from exclusively indigenous materials. Ore, iron, steel, &c., 
must be all of Russian origin. In order to accept these pro- 





posals the establishments in question would of course have to incur 
large expenses for rolling mills, axle, and tire making, and other 
machines, and also for the manufacture on a large scale of steel 
either by the Siemens or Bessemer process. To aid in these pre- 
parations, the Government offers to advance to each locomotive 
constructor a sum of 300,000 silver roubles, and to each carriage 
builder two-thirds of that sum, to be reimbursed in six years in 
the form of the engines and carriages delivered. It is also pro- 
posed to advance the makers half the value of the products to 
be delivered during the first year, that is, the equivalent of 
half the value of 25 locomotives, or of 250 carriages. The 
Minister, it is said, also proposes that the Government should 
give a further order for 2500 trucks and 500 carriages to the 
works of the Komissaroff School, at Moscow, on similar con- 
ditions. Messrs. Van der Ziepen, of Riga, on their part 
solicit an order for 5000 trucks, a part of which will pro- 
bably be accorded to them. The prices offered by the Govern- 
ment are 850 roubles, about £118, per ton for locomotives 
of 29 or more tons, and 880 roubles per ton for those of 27 
to 29 tons. The price of a 29-ton locomotive would thus be 
about £3400, and that of a 27-ton engine about £3276. These 
prices, with payment for two-thirds before the material is actu- 
ally in serviceable order, will yield the contractors pretty hand- 
some profits. Should the manufacturers accept the conditions 
offered by the Government—and it is difficult to imagine that 
they will hesitate to do so—the demand for foreign engines and 
carriages will certainly be materially reduced, if not altogether 
stopped. 





INSTITUTION OF MECHANICAL 
ENGINEERS. 

For some time past a considerable number of the mem- 
bers of the Institution of Mechanical Engineers have advo- 
cated the migration of the body to London. This idea is 
strenuously resisted by another party, while a third would 
compromise the matter, and impart to the Institution a 
composite character, some of the meetings being held in 
London and some at Birmingham. At the last annual 
meeting the whole question was fully discussed, and to 
enable those members who were not present to judge for 
themselves of the merits of the various arguments advanced 
on either side, we append the following report of the pro- 
ceedings :— 

The twenty-seventh anniversary meeting of the members was 
held on Thursday, the 29th January, in the lecture theatre of the 
Midland Institute, Birmingham; C. William Siemens, Esq., 
D.C.L., F.R.S., president, in the chair. 

The minutes of the previous meeting having been read, the 
annual report of the council was then presented, which showed 
the satisfactory progress of the Institution during the past year, 
special reference a made to the meeting held in Cornwall last 
summer, and the spring meeting held in London. The election of 
officers for the ensuing year then took place, Frederick Joseph 
Bramwell, Esq., F.R.S., being elected president of the Institution ; 
the election of several new members was also announced. 

The President having stated that the next question was the 
motion respecting the alteratiuu uf the rules, 

Mr. A, Paget said before he read his motion he had a question 
to ask. He had asked for some information from the secretary, 
but that gentleman had declined to give it, excepting at that 
meeting. He must, therefore, apologise for ting the time of 
the meeting by asking what was the number of members and 
visitors who attended the spring meeting of 1872, and each sub 
sequent meeting in Birmingham and in London. He l»ul written 
to ask the secretary to have this information ready, and he sup- 
posed it was ready, 

The Chairman said he thought it was hardly consistent with the 
duties of the secretary to give such information on a private appli- 
cation, nor at that meeting, unless it was by the wish of the meet- 
ing. There could be no possible objection to give every informa- 
tion in their power, only it must be asked for in accordance with 
their rules, Therefore he would, before asking the secretary to 
give that information, put it to the meeting whether they de- 
sired that such information should be given. If he understood 
aright, Mr. Paget desired a return of the number of members and 
visitors at the different meetings of the Institution. 

Mr. Paget said he only desired a return of the number of mem- 
bers and visitors at the meetings in Birmingham and London, and 
not at the itinerant or excursion meetings. Perhaps he might be 
allowed to state his reasons for so doing, as it was to be put to the 
meeting. He wanted it for the members and not for himself. Of 
course he did not know the exact number, but he believed at the 
last meeting in October there were not fifty members present. He 
thought it desirable that not only those members present but those 
who were not at this meeting should know whether the attendance 
was good, bad, or indifferent. To enable them to have that infor- 
mation he wished the numbers given, so that those members who 
very seldom attended the meetings should know what the attend- 
ance was, because those who did not attend could not now tell 
whether, of the 950 members of the Institution, there were 900 

resent, or ninety, or nine. He thought it desirable that the mem- 
toe of the Institution should know how many attended the meet- 
ings. He did not know that there was any reason why the infor- 
mation should not be glven, or he would not have asked for it. If 
anyone could give any such reason he would withdraw his question 
if the reason carried conviction to his mind, 

The Chairmen: Is that seconded ? 

Mr. Hamilton Woods said he would second the motion, which 
was thereupon put to the meeting and carried unanimously. 

The Secretary (Mr. Marshall) then said the attendance at the 
meeting in Birmingham in May, 1872, was 34 members and 20 
visitors; in October, 1872, 52 members and 34 visitors; in 
January, 1873, 60 members and 18 visitors; in October, 1873, 
28 members and 17 visitors; at London in May, 1873, 125 members 
and 60 visitors. 

Mr. Paget said he had great pleasure in now proceeding to his 
notice of motion, He might mention that if he had desired the 
information just given to the meeting only for himself he could 
have obtained it, without asking the secretary, from the book 
which was signed by all members when entering at the door of the 
meeting-room, and to which all members (by right of membership) 
had right of access. Therefore he only asked for the information 
that it might be conveyed to those who were not now present, 
The motion he had to propose was, “‘ That as the attendance at 
our last spring o> ndon was more than three times the 
former average attendance at our meetings at Birmingham, the 
council be requested to hold other future meetings in London in 
addition to the spring meetings, with a view to decide as to whether 
London is or is not a more convenient place for our meetings t 
Birmingham, and to give the council power to do this our rules be 
altered by adding in . aor. 1 of Section 5, the words ‘or 
London,’ after the word Birmingham.” He thought it was quite 
evident that there was a strong feeling that the attendance at their 
meetings in Birmingham was meagre, to say the least of it. Out 
of 950 members they ought to muster more at their meetings 
than at present, and he thought that the usefulness of the 
Institution would be very much inoreased, and the life and 
activity of the Institution v 
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omy erp in London ; at the same time he thought it desir- 
able that in future more meetings should be held in London. He 
believed, and many others believed, too, that a society like theirs, 
which claimed, and with justice, to be the leading society and the 
national head of the mechanical engineers of England, should meet 
in the metropolis and not in a provincial town. They should meet 
more frequently in the metropolis, at all events, and he thought 
it was evident that it was for most members easier te get to Lon- 
don than to Birmingham. When that Institution was first 
founded twenty-seven years ago it was very possible that Birming- 
ham as a geographical centre might have been easier to get to. It 
was not now a question of mere geographical position—it was a 
question of railway accommodation. His happened to be a 
striking instance of that, and he believed there were a great many 
members in the same position as himself. When at home he was dis- 
tant from London about110 miles, and from Birmingham he believed, 
‘as the crowflies,” about fifty or sixty miles. Yet hecould generally 
get to London rather quicker than to Birmingham. Further, he 
could get to London by four or five good trains for every one by 
which he could get to Birmingham. When attending meetings in 
Birmingham, if he wanted to get home quickly he found he had 
the choice of only one or two trains, and often had to stay in Bir- 
mingham all night. From London there were more trains and 
more accommodation, and there was no doubt that they would be 
consulting the convenience of most of the members by holding 
their meetings in London. Mechanical engineers need seldom 
make a journey to London solely for attending the meeting. They 
could almost always transact he business there, and not lose a 
day simply for spending an hour or two at the meeting. He found 
that the number of members residing in Birmingham, as stated in 
the last published list (of 1872), was sixty-nine, and in London 162. 
He had heard it said that if they moved from Birmingham they 
would lose a great number of Birmingham members. He would 
pay the Birmingham members the compliment of supposing that 
that was a slander. He believed that they would have interest 
enough in the Institution to remain members even if they 
had to go to London to attend meetings, and they would not lose 
many of them at all events. Supposing, for the sake of argu- 
ment, that the Birmingham members took such little interest in 
the Institution that if the meetings were held in London they 
should lose twenty out of the sixty-nine. He did not think the 
Birmingham members would endorse that estimate. Supposing, 
however, that such were the case, they would be almost certain 
to gain at least 150 members by going to London. He did not 
hesitate to say, from communications he had received from his 
small circle of acquaintances, that fully 150 new members would 
join if the meetings were held in London. There was another 
point. If they looked at their council (he could not speak of the 
present council because it was only a few minutes old, but he 
spoke of the council that existed when they entered that room), 
seven members of it resided in London and only one in Bir- 
mingham. There was no doubt that the activity and usefulness of 
the Institution would be enhanced by the meetings being held in 
London, because it would facilitate the holding of more frequent 
council meetings for the transaction of business. It was hardly 
to be expected that for every piece of business to which the 
council had to devote attention that men could go down from London 
to Birmingham for half an hour’s business. If the council meetings 
were held in London they could soon “ whip up” a council meet- 
ing at very short notice, without putting men to the loss of a 
whole day’s time going to Birmingham and back again. He 
thought there was, therefore, no doubt that if the meetings were 
held in London the usefulness of the Institution would be in- 
creased. He did not at all wish to move the Institution to Londen 
now, but he simply wished more meetings to be held there, to 
enable himself and the members generally to judge whether Lon- 
don was the proper place for the meetings or not. If it was 
not found so, he would be the first to acknowledge that he had 
made a mistake as to the convenience of the place of meeting and 
the wish of the majority of the members. He believed that if 
they were established in London a great many provincial societies 
would be glad to affiliate themselves with them, and to give them 
the benefit of intercommunication of papers and other mutual ad- 
vantages which societies working together could give to each other. 
It was not, however, likely that a Manchester society would con- 
sent to affiliate itself to a Birmingham society, He did not mean 
to decide between the value of the two towns, but he was quite 
sure that Manchester men would not consent to “‘ duck under” to 
a Birmingham society, although they would willingly do so to a 
London society. There was a strong probability that if they could 
get more meetings in London to test this question that they would 
after that find there was a strong wish on the part of the bulk of 
the members of the Institution to move to London. 

Mr. Jeffries said he had very great pleasure in seconding the pro- 
position made by Mr. Paget. Hc was sure it would meet the 
wishes of a very large ber of the bers of the Institution. 

My. J. Robinson said he wished to be allowed to make a few 
remarks before the resolution was put to the meeting. He thought 
he had heard something said about Manchester. He did not quite 
catch what Mr. Paget said as he was talking toa friend, but he 
quite that Manchester would not ‘‘ duck under to” any 
institution whose seat of power was in Birmingham. It struck 
him, however, that there was another side to the question, and 
that was, whether it would not be desirable, in the interests of 
the Institution, that the meetings should now and then be held in 
Manchester as well asin London. For his own part he was per- 
fectly indifferent as to whether the meetings were held in London, 
or in Manchester, or in Birmingham. There were, however, a 
great many men whose business was not only mechanical but com- 
mercial, and who found London a very convenient centre for the 
holding of meetings, whether general or of council. It must, how- 
ever be borne in mind that a great many members of their Insti- 
tution were mechani engineers in the more proper sense 
of the word. Their time was not often their own, and they 
had not an opportunity of running up to London when they liked, 
and perhaps they could not afford time and money for making 
so long a journey. When Mr. Joseph Whitworth proposed 
some years ago that the Institution should be removed bodil to 
Manchester he made some objection, as he did now to London, 
because he saw the effect of the resolution if passed would be the 
removal of the Institution to London altogether. To that he had 
a decided objection, because he did not want London to absorb the 
institutions of the whole country in any way. He would there- 
fore ask the meeting to hesitate to carry Mr. Paget’s motion—to 
give time for another experiment to be made, He only regretted 
that he was not present at the last meeting to give notice of 
another motion, which he could not give at that present meeting, 
but which, if he was allowed to mention it, weal have been that 
the words “or Manchester’’ be added to Mr. Paget’s motion. It 
was out of order to mention that; but if the meeting hesitated 
to pass Mr. Paget’s motion he should give notice to the effect 
that in order to test whether the northern metropolis would have 
a chance of bringing as a number of members and visitors 
to the meetings as the southern one, the words ‘‘ or Manchester ” 
should be ed to the motion. He thougbt they might fairly 
say that in some respects Manshester was quite as much a metro- 
polis of engineering as London was. With that view he laid his 
observations before the meeting, because he should be unwilli: 
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Mr. Brown, of Glasgow, said he thought they had a large 
number of members in Scotland. He thought the distance from 
G w to London was the same distance as it was from London 


to Glasgow, and it was a much shorter journey from Birmingham 
to Glasgow. He thought they ought, as Mr. Robinson proposed 


with regard to Manchester, to consider that Glasgow was a large 
centre, and that they should add after the words ‘or Manchester” 
the words “‘ or Glasgow.” 

Mr. Wise said; if he understood the matter rightly, the main 
object of Mr. Paget’s motion was to ascertain whether London 
would" be a more convenient head centre for this society than 
Birmingham, and whether amongst other towns it would not be 
the most convenient place for the meetings of the council. No 
doubt wherever the Codigsartens of the society might be, there 
the largest number of meetings would be held. He ‘did not think 
that Mr. Paget’s motion, if carried, would prohibit the experi- 
ment proposed by Mr. Robinson. It had been his opinion for a 
long time that the society might with advantage spread its meetings 
over three or fuur of the leading manufacturing centres. He did 
not think that Mr. Paget’s motion would interfere with such a 
course being adopted if it should finally appear desirable. 

Mr. S. Lloyd said he just wished to make one remark as regarded 
the London meeting. He did not consider that holding one meet- 
ing in London in May was a fair comparison with the country, 
that was with the meetings held in Birmingham either in the 
autumn or winter months. They knew that everyone liked to be 
in London just at that period of the year when that meeting 
which had been alluded to was held, and very often in the autumn 
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it would be wise to ty by meetings there. If, however, it was 
to go running about the country like the British Association it 
would simply bring it to ruin. ey ought to have a head centre 
where clerks and others could attend, and where the members 
could find the library and reading-room. Noone knew where to 
find the British Association, and no one attended to the Associati 

from one year to another excepting during the week's féte. It 





would not be good for the Institution to become a travelling asso- 
ciation, but he was not against sufficient meetings being held in 
London to try the experiment as to whether it would be better for 


the head-quarters to be there than in Birmingham. 

Mr. Hamilton Woods said the president would perhaps induce 
Mr. Bennett to withdraw his motion, as a direct negative was no 
amendment at all. 

The President : It might be perhaps called moving the previous 

question. 
Mr. Woods thought the question would be best decided by 
putting the first amendment given to the president, because the 
second amendment referred to a question which had not been 
raised. Nobody talked of removing the Institution to London at 
present, but he thought many members would agree with the 
advisability of trying two pm in London, so as to get rid of 
the question Mr. Lloyd had raised. 

Mr. Walker said the object of the motion was not the removal 
of the Institution to London, but to endeavour to ascertain 
whether the usefulness of the institution could be increased by 
holding more of its meetings in London. 

Mr. Hawksley thought that at the present moment they were 





of the year there was a great deal going on in other dir 
If, instead of holding the proposed meeting in London in May, it 
was held in October or November, there would be some com- 
eee, but there really was no comparison between a meeting 
held in London in May and autumn meetings elsewhere. As re- 
garded London, he believed there were a great many advantages 
connected with it, and so there were with Manchester. Birming- 
ham was the old centre, and had also its advantages. He just 
wished to throw out that suggestion as regarded what was termed 
the May meeting. 

Mr. Cochrane wished to inquire what circle Mr. Paget had 
drawn when he spoke about the members residing in Birmingham. 
He said there was only one member of the council in Birming- 
ham, and alluded to the paucity of members there—he thought 
twenty-two. He wished Mr. Paget to say what circle he had 
drawn round Birmingham, and also what circle he had drawn 
round London. 

Mr. Paget replied that he had drawn no circle. The secretary 
stated in the published list of members that certain members 
resided in Birmingham. He had taken the list of those members 
residing in Birmingham as Birmingham members, and the number 
was sixty-nine; and with regard to London, in the same way he 
had taken the number the secretary gave as residing in London. 
He had taken no suburbs in either case, so, of course, he could not 
speak as to the vicinage of the respective towns and of the effect 
that might have in any way. Perhaps he might also be allowed 
to refer to what Mr. Lloyd had said, which he thought supported 
what he had stated. From one spring meeting in London they 
could not judge. He quite agreed with Mr. Lloyd that it would 
be most unfair to compare that with an autumn meeting else- 
where, and to say that it followed from that comparison that the 
London meetings were a success and Sivudnghan meetings a 
failure. And there was one reason why he had brought his motion 
forward. He thought it would be most unfair if they were going 
on holding only spring meetings, because they could not by 
that course judge of the success of London meetings, and 
he therefore wanted to get other méetings held in London at 
other times of the year. Then they would have a fair comparison, 
and if he then found the meetings were not successful, he would 
be the first to acknowledge he was mistaken, and would with- 
draw any proposal for further meetings in London. Mr. John 
Robinson had pleaded guilty to having been talking with a friend 
whilst he had been speaking. ii that gentleman had heard what 
he (Mr. Paget) had said, perhaps he would not have said all that 
he did. He (Mr. Paget) had stated distinctly that he wished to 
guard himself against the supposed wish to remove the Institution 
to London now. He clearly stated that (but perhaps it was while 
Mr. Robinson was talking to his friend) he wanted simply a trial 
of more London meetings. If in October next Mr. Robinson liked 
to give notice of a motion that some additional meetings be held 
in Manchester as well as more meetings in London, he would 
pledge himself to second that motion, and support it most cor- 
dially. He did not think that the suggestion about ‘* Manchester ” 
or “‘Glasgow,” or any other towns, would interfere with his 
motion. He wished to interfere with none of these places, but he 
wished to see London tried as to whether it was a more con- 
venient centre than Birmingham or not. 

The Chairman asked Mr, Paget if, seeing that the report recom- 
mended that another spring meeting should be held in London, 
and that they were prepared if this year proved satisfactory to 
make it a permanent arrangement, he wished that more than one 
meeting should be held in London during the current year. If 
he did not, perhaps it would be better if the motion were ad- 
journed until that day twelve months, when they would again 
have to discuss the question along with another proposal of which 
Mr. Robinson intended to give notice. He merely asked Mr. 
Paget if he considered that two meetings should be held in Lon- 
don this next year? 

Mr. Paget said he did. 

The Chairman still considered that Mr. Paget might postpone 
his motion. 

Mr. Paget said he had distinctly stated that he wished other 
than spring meetings to be held in Lenten. 

Mr. Hulse said he should move as an amendment to Mr. Paget’s 
motion that the two meetings in spring and next January should 
be held in London next, as that would make the motion of Mr. 
Paget more definite and clear, and would probably better meet 
the objections made by the chairman and others, 

Mr. Hamilton Woods seconded this amendment, 

Mr. Bennett (Birmingham) said the effect of the resolution 
would be the removal of the Institution to London, and as a 
Birmingham member he protested against such removal. If they 
removed it to London they would involve great risk, and at all 


events they would alienate a great many of its original supporters 
in Birmingham who would not follow it to London. He for one 


should not, but that would be a small misfortune to the Institu- 
tion. ty ! one who had joined the Institution had joined an 
essentially Birmingham institution, and he did not think it was 
at all fair and necessary to discuss the question of its removal to 
London, In Birmingham the Institution had grown from a child 
to manhood, and was now a hale old man disseminating the wisest 
experience, and he should regret the idea, if it was seriously en- 
tertained, of removing to London. If it was taken to London 
they would at once put it in antagonism with other institutions ; 
he affirmed most positively that they would at once put it in an- 
tagonism with other institutions. He had spoken to several 

bers on the subject, every one of whom objected to its being 
removed to London. They held that Birmingham was the proper 
place for the Institution. _ He protested against the resolution of 
its removal | ig di y ont proposed as an amendment that 
the Institution should be continued in Birmingham. 

Mr. Cochrane (Dudley) seconded the amendment. 

Mr. Paget said he had not proposed the removal of the Insti- 
tution to London, and he had a right to protest against being 
a with having po * Fairly to try other —s in 

ndon was a very different thing to proposing the immediate 
removal of the Institution. F 

Mr, Bennett said he ed himself by stating that the effect 
of the resolution would be the rem of the Institution to 


mdon, 
Mr. E. Cowper said that before fixing the Institution in London 








in iderable doubt upon the question, which was of no small 
importance. If he understood the mover of the proposition, it 
meant that the number of their meetings should be increased. 

Mr. Paget : No, that is not the object of the motion. No in- 
crease in the number of the meetings is asked for by the motion, 
but more meetings in London out of those now held. 

Mr. Hawksley said the expression was that more meetings 
should be held, and he took that to mean more than the four 
quarterly meetings, so there were to be two out of the four 
meetings held in London, and it was since proposed that one of 
the meetings should be held in January—that was, the period of 
their annual meeting; the effect must necessarily be to transfer 
the Institution from Birmingham to London practically. He had 
nothing to say upon that. It might be a very good thing, or it 
might be avery bad thing; that was a question entirely for their 
own consideration. But he was taken somewhat by surprise, as they 
must be at that moment, and he doubted whether the subject had 
been, or could be, sufliciently well considered to be decided at that 
meeting. He was not going to add to the number of amendments, 
but would suggest that if they would allow the next meeting to be 
held as the council proposed, and as Mr. Paget suggested, in 
London, and the effect of that meeting seen, then the whole 
matter should be left in the hands of the council, who would be 
ready before the succeeding meeting—let it be held wherever it 
might—to lay a proposition before them, which proposition would 
be concerned entirely in the interests of the general body. He 
would advise Mr. Paget, with whose views in some respects he 
very much sympathised, to leave the matter in that way in order 
to enable the great body of the Institution who might choose to 
meet and reflect upon it in much greater numbers than those who 
were now present, and be prepared to receive such a statement of 
the facts as the council with the greater knowledge they were 
likely to gain in the next few months would be enabled to lay 
before them, Under these circumstances he hoped Mr. Paget 
would for the present withdraw his motion that everything might 
be fairly considered in the interest of the views which he (Mr. Paget) 
had expressed. 

Mr. Paget said he must point out that if he withdrew his motion 
the council could not hold more meetings in London, because they 
had no power to do so without an alteration of the rules. He 
therefore thought Mr. Hawksley would defeat his intention if he 
induced him (Mr. Paget) to withdraw his motion, consequently he 
did not mean to do so. 

The President asked Mr. Bennett if he pressed his amendment, 
or would withdraw it ? 

Mr. Cochrane said they would accept the part of the resolution, 
altering the rules by adding the words “‘ or London” after Bir- 
mingham, and he thought that would leave the council power to 
carry out what Mr. Paget wished. 

Mr. Paget said that if Mr. Cochrane proposed as an amendment 
to omit the part of his resolution requesting the council, &c., and 
leave as it was the part giving the council power, he had a right 
to do so, and he (Mr. Paget) did not object, but should take the 
sense of the meeting on the amendment. He did object to be 
asked to stifle his motion, because a gentleman proposed a direct 
negative under the guise of an amendment. ° 

Mr. Cochrance then moved as an amendment that the first part 
of Mr. Paget’s motion be omitted, and the rules be altered by 
adding in paragraph 1 of Section 5 the words “ or London ” after 
the word ** Birmingham.” 

The Chairman having put the amendment declared it carried. 





A paper was then read ‘‘On Hydraulic Machinery for Steering, 
Reversing, and Discharging Cargo, &c., in Steamships,” by Mr. 
Andrew Betts Brown, of Edinburgh, the object of which is to 
obviate the difficulties and objections attending the use of steam 
power for these Dp enon in consequence of the liability to con- 
stant leakage and condensation in the pipes conveying the steam 
to engines on deck or in distant parts of the ship. The steam 
engine supplying the motive power is therefore confined to the 
main engine room, and is employed to pump water into an 
accumulator for working the various hydraulic machines. The 
accumulator consists of a large steam cylinder, which serves in 
place of the dead weight in an ordinary accumulator ; the piston- 
rod forms the ram of a small hydraulic cylinder, into which a pair 
of pumping engines force the water against the pressure of the full 
boiler steam acting upon the area of the large steam piston. 
When the piston is forced to the end of its stroke, it closes the 
orifice of the pipe supplying steam to the pumping engines, which 
accordingly stop, but start again as soon as any water is drawn off 
from the hydraulic cylinder; and this is thereby kept constantly 
charged under full pressure by self-acting means. 

The hydraulic reversing gear employed for reversing the main 
engines, which is now in use in ferry boats at Liverpool, and in a 
ship of 3000 tons, has two hydraulic cylinders acting in oo 
directions, the rams of which are connected to the weigh-shaft 
lever of the engines, and water pressure from the accumulator is 
admitted to either cylinder by an ordinary slide-valve moved by a 
hand lever; the valve-rod, however, is not attached direct to the 
hand lever but to an intermediate lever, one end of which is moved 
by the hand lever, while the other is connected by a rod to a 
stud fixed on the weigh-shaft. When the hand lever is moved in 
either direction it o the slide-valve to admit the water pressure 
into the a — and the ram then pushes the weigh- 
shaft lever over, and holds it fast in the new position; the valve is 
gradually shut again by the same motion, and is closed entirely as 
soon as the weigh-shaft lever has reached the position correspond- 
ing with that of the hand lever. In another arrangement for re 
versing by means of a steam cylinder, instead of by hydraulic pres- 
sure, a similar = of self-closing valve gear is employed, and the 
mevement of the weigh-shaft lever is er a water cylin- 
der, the piston of which is on the same piston- as the steam 
piston ; the water simply passes round through a slide-valve from 
one end of the cylinder to the other, and this slide-valve being on 
ihe sume be " = pF rd ge cylinder, ay “my closed 
8 taneously by the self-ac’ arrangement, ani - 
shaft lever is then held securely ia its required position by A 


water cylind 
consists of a pair of opposite hy- 


er. 
The hydraulic steering gear 
draulic cylinders, the rams of which act direct upon the tiller 





that is keyed on the rudder post; and the tiller has a sliding block 
upon it, which is connected by trunnions to the rams, the effective 
leverage of the rams increasing with the angle at which the rudder 
is set. The slide-valve controlling the hydraulic cylinders is placed 
wherever the steering handle is situa’ and the valve-rod lever is 
connected at one end to a crank worked by the steering tiller, and 
at the other end to a vibrating quadrant, which is moved by a wire 
cord from the hydraulic rams, the self-closing ement being 
thus similar to that in the reversing gear; an indicator finger 
attached to the quadrant is placed directly beneath the steering 
tiller, for the purpose of indicating the position of the rudder, 
which follows at once any movement of the steering tiller. With 
this hydraulic gear the sicering is effected with perfect ease by one 
man alone ; and by means of a pair of relief-valves in the valve- 
box, opening against the accumulator pressure, the rudder is 
allowed to yield temporarily in either direction to any excessive 
force of a heavy sea, but is brought back again immediately after- 
— to its correct position by the steam pressure of the accumu- 
ator, 

The hydraulic hoists for discharging cargo, &c., are either reci- 
procating or rotary ; the former are of the well-known construc- 
tion invented and largely applied ashore by Sir W. Armstrong, 
consisting of a vente cylinder, the ram of which carries a set 
of movable pulleys, while a corresponding set are fixed on the 
cylinder ; the hoisting chain passes alternately over the fixed and 
movable pulleys in the order of block and tackle, one end being 
secured to the cylinder and the other carried over a jib into 
the hold ; the water pressure is admitted to the cylinder by a valve, 
which is closed by a tappet when the ram reaches the extremity of 
its stroke. The hydraulic winch has three hydraulic cylinders and 
rams inclined at equal angles to one another, and working upon 
the same crank pin, driving a pair of winding drums and warping 
ends; the crank pin is carried in a pair of ecventric discs upon 
the drum shafts, and these discs can be rotated and secured 
in different positions for varying the throw of the crank according 
to the requirements of the work. For swinging the jib that is 
suspended from the mast in loading or discharging cargo, a pair of 
hydraulic cylinders and rams are employed, fixed one on each side 
of the mast, and a chain pulled by the rams passes round a pulley 
on the bottom of the jib, which is thus rotated in either direction 
by one or other of the rams. The hand lever working the slide 
valve for admitting water to either cylinder is centred upon the 
bottom of the jib, so that the swinging of the jib closes the valve 
again as soon as the jib has reached the position corresponding to 
that of the hand lever; and by having adjustable stops for the 
hand lever, the jib can always be swung backwards and forwards 
by the hydraulic power to the exact extent required. 

In all these plans of hydraulic machinery on board ship, the 
pumping engines, steam accumulator, and water tank are all placed 
in the main engine room, and kept under the care of a skilled 
attendant; the engines are started and stopped automatically, and 
no steam pipes are carried beyond the engine room. The water 
conveying the power is mixed with methylated spirit to prevent 
freezing, and is led to the various hydraulic machines along 
wrought iron pressure-mains put together with right and left 
handed screwed coupling boxes, without any packing. The various 
work in hoisting is done at a comparatively high speed, without 
the use of any gearing, and without the attendant noise and vibra 
tion, and consequently with little wear and tear of the machinery. 

The meeting then terminated. 

In the evening a number of the members and their friends dined 
together, in celebration of the twenty-seventh anniversary of the 
Institution, 








THE Erper Suir Canat.—The preliminary works for deepening 
the Eider Canal, which connects Kiel with Rendsburg, have been 
commenced under the direction of the German Admiralty, and it 
is said that the depth will be increased to 15ft. along the whole 
length of the canal—its present depth is from 8ft. to {ft.—in th: 
course of next summer. When these works are completed the 
smooth-decked corvettes of the German navy will be able to pass 
through the canal from the North Sea to the Baltic and vice vers’. 
It is believed, however, that this passage will not be available for 
larger ships, owing to the numerous shifting sandbanks and shoals 
at the point where the canal enters the North Sea; and the pla: 
for connecting the two seas by a new canal, which had been 
abandoned when the works on the Eider Canal were determined 
upon, has, therefore, again been brought to the notice of the naval 
authorities.— Pall Mall Gazette. 

SUBSTITUTES FOR CoAL Gas.—Recently, in Vice-Chancellor Hall's 
court, two petitions were presented by Sir John Murray and 
others, praying that the Air Gaslight Company (Limited) might 
be wound up under the Companies’ Acts. The statements of the 
two petitions were substantially the same, and from them it ap 
peared that the company was registered under the Acts on the 
23rd of September, 1572, for the purpose of purchasing and work 
ing a patent granted to two gentlemen named Harrison, for the 
manufacture of *‘ air gas,” and the making and dealing in all such 
oils, chemicals, and other materials as might be necessary for work - 
ing the patent; and generally for constructing such works and 
doing all such things as should be incidental and conducive to the 
attainment of the above objects, The capital of the company was 
fixed at £200,000, in 40,000 shares of £5 each. The company 
allotted 27,055 shares, upon which £4 per share had been called 
up, amounting to £108,212, but there was still an arrear of calls to 
the extent of £3000. The capital actually paid up was £111,212, 
or thereabouts; of that sum, £100,000 had been paid to the Messrs. 
Harrison for the purchase of their patent, and the residue of the 
paid-up capital had been spent. Soon after the purchase of the 
patent was effected it was found to be worthless, for although the 
company supplied some of their gas to the Crystal Palace and a 
portion of the district of Richmond, it was impossible, from the 
great expense which the manufacture and supply of their gas 
entailed upon them, to continue their operations. After learned 
counsel had been heard on both sides, the Vice-Chancellor directed 
a meeting of members of the company to be called to ascertain 
whether they wished the business to go on or the company to be 
wound up. 

CHEMICAL PRIzES.—The following are the prizes offered by the 
Société d’Encouragement for chemical discoveries, with the year 
in which they are to be awarded :—Best commercial process for 
the preparation of oxygen gas, 2000f., 1874 ; industrial application 
of oxygenated water, 2000f., 1878; economical production and 
application of ozone, 3000f., 1875 ; fixation of atmospheric nitro 
gen, either as nitric acid, ammonia, or cyanogen, 2000f., 1876 ; 
manufacture from pyrites of sulphuric acid absolutely free from 
arsenic, 3000f., 1875 ; industrial employment of any abundant and 
cheap mineral substance, 1000f., 1875; utilisation of waste products, 
10008, 1874; useful application of any of thenewly discovered metals, 
1000f., 1876; new applications of the non-metallic elements, 1000f., 
1876 ; discovery of a new alloy useful in the arts, 1000f., 1876; arti 
ficial production of graphite, suitable for lead pencils, 3000f., 1877 ; 
artificial preparation of a compact black diamond, 3000f., 1877 ; 
discovery of processes of chemical transformation capable of yiel:- 
ing useful organic products, such as quinine, cane-sugar, <c., 

f., 1877 ; artificial preparation of the fatty acids or of matters 
allied to 4000f., 1874 ; a theory of steel 1 on reliable ex- 
periments and capable of being applied directly to the improvement 
of its manufacture, 6000f., 1878 ; disinfection of gas residues, 3000'., 
1874; disinfection and prompt clarification of sewage, 1000f., 1875 ; 
ink not attacking metallic pens, 1000f., 1875; employment of 
boric acid and borax in the ceramic arts, 1500f., 1000f., and 500f., 
1875 ; extraction in France of the iodine contained in the South 
American sodium nitrate and in mineral phosphates, 1000f,, 1876 ; 
industrial process for the manufacture of cast steel rails from 
common ores containing, like those of the oolite and the carboni- 
ferous, 0 to 15 per oric acid, 3000f., 1876 ; 
establishment in France of a plant for complete treatment of 
nickel minerals and the preparation of pure nickel, 1000f., 1876, 
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SURGICAL INSTRUMENTS.—BULLET 
EXTRACTORS. 


be acquitted of offering the incense of Sethery etter to 
readers if we affirm that amongst the latter ma 

some of the most quick-witted, ingenious, an 
inventive men in Great Britain. We commend to their attention 
the boundless field which the vast domain of operative surgery 
presents for instrumental improvements, all of which, once the 
conditions to be fulfilled are known, and they may become so to 
any intelligent layman as well as to the professional surgeon, 
resolve themselves into the devices and contrivances of the 
mechanician ; and as a matter of fact a large number of the great 
improvements in instruments which have been effected in even 
the most diverse departments of surgery have been due, not to the 
surgeon, but tothe mechanic, Not to instance further, the whole 
tribe of exquisitely ingenious instruments for lithotrity, though 
due in origin to Dupuytren and other great surgeons, owed their 
perfection to teas 4 surgical instrument mechanicians; and one of 
the latest improvements of these for greatly peg ae the time 
during which the lithotrite has to remain in the bladder—which 
was described and much employed by the late Sir Philip Crampton 
—was the invention of a British civil engineer. So also the beau- 
tiful hand-drill now in universal use in dental surgery, by which, 
upon twisting between the finger and thumb a stem not larger 
than a pencil case, and held in any direction, a hole can be drilled 
into a tooth in any other direction, or at any angle to the stem, 
upwards or downwards, was originally due to a forge, master and 
locksmith, a relative of the above-mentioned engineer. 


WE may 
ourselves or our 
be found, probably, 





With these encouragements we suggest to our inventive readers 
Fic. 1. 


3 


be Fhe AB sve sane’, teat where the depth ond 
of the wound admit of it, that the finger is the safest and best 
robes, but it is seldom where the place of the projectile cannot 
Feit externally that the finger is long enough to reach it. 
probe and the bullet forceps then come into , and in these 
there remains much room for the mechanician to devise and per- 
fect improvements. Of the uncertainty of the by the 
probe, ing proof was given in the case of Garibaldi’s wounded 
ankle, two of the test surgeons in Europe Gages ie 
probing, as to whether there was a bullet lodged or not. Nelaton’s 
probe, with its rough porcelain point, to get marked by the lead if 
encountering a bullet, was an ingenious thought; but the thick 
fluids poured out into such a wound make its indications often 
highly uncertain, 

e common bullet probe is shown at A, Fig. 1, one of the bulbous 
ends having a transverse slit to enable a silken noose, or a tent, to 
be pushed into the wound. The common long bullet forceps is 
shown in Fig. 2, and is made to follow the indications of the probe, 


Pre 


and by opening within the wound grasp the bullet, and, if possible, 
drag ft orth ; but the blades are nevessarily and usually 
straight, and often, unless by great violence of the tissues, or by 


incision a straight course cannot be got for it. Even then it 

ns that the whole mass cannot be gripped, part may be 
in —— ve! in ones fascia or —a_ and — all its 
apparent power the forceps slip again and again, A ighly inge- 
- bullet forceps has been devised by Tieman, of New York, 
shown in Fig. 2, the prehensile claws of which are formed like the 
incisor teeth of a rat or other rodent animal, se that they will 
catch and bite into the surface of even a spherical bullet where 
only one-fourth of the sphere can be reached. When closed up 
this forceps forms merely a nearly 
cylindri or slightly conical 
blunt-ended stem, and can be so 


often hap 
embedd 





used asa probe. This was largely 





in use in the American civil war. 
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The favourite forceps, however, 
with most military surgeons, we 
believe, is the narrow and nearly 
sharp-ended oneshown in B, Fig. 3. 
A third form, derived from lithon- 
triptic practice, was invented by 
Sante, 





a United States surgeon, Dr. 





— 
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to turn their minds to the devising of better instruments than any 
which now exist for the extraction of solid fragments, of whatever 
nature, from the human body when lodged in its material by 
projectile weapons in war. Bullets are, no doubt, the staple of 
these, and these are no longer always the smooth spherical ones of 
former days, but of all sorts of elongated shapes and complex con- 
struction, with wood or iron or pottery cores in them—no longer 
rolling round slowly upon an axis more or less transverse to the 
trajectory, but whirling as they enter rapidly upon their longer 
axis ; entering with, very frequently, immense velocity, and while 


Fig. 2. 





Moses, and is shown in A A, 
Fig. 3. The three spring steel 
claws, B, pass through the silver 
; canula, A. They end ina screw, 
with a fly nut at the exterior end, C being the finger ring 
by which the whole is directed and prevented from twisting. This 
can be used ‘as a probe—indeed, must be so employed. For a 
spherical or not largely altered elongated leaden bullet this and the 
other instruments may answer very generally, though now and then 
miserably failing. But if the bullet be reduced to an irregular, 
flattened, or roughly fractured up mass, their chance of gripping 
is not good ; and if the missile has been a bit of segment that, or 
a smallish splinter of a shrapnel, case, or common shell, its hard- 
ness precludes its being grasped, except by the merest chance, 














splintering and pulverising bones when struck, being themselves 
deformed, bent, flattened, or even divided into two or more frag- 
ments, It is in some respects probably fortunate that the high 
velocity, small transverse section, and hence large amount of work 


accumulated in a modern rifle bullet, cause a large proportion of | 
those that enter to pass clean through; and also that the same | 
causes render the interior course of the bullet more straight than | good reward to himself. 


that of the old ball. But rifle bullets come from all distances and 
under most varied circumstances, and there are 





Now here is, then, an opening for our mechanics, Whosoever 
shall ages a missile extractor that shall have, within limits, a 

| flexible stem that can be used as a probe, and that when the missile 
| is once touched shall unerringly grasp it, no matter what may be 
its form and material, will, we may venture to predict, not only 
confer a great benefit upon humanity, but may easily receive a 
v ) The difficulty is rather increased by the 
use of tin or antimony for hardening the projectiles of small arms. 


: still abundant | But f i ; 
examples with them of those eccentric and oxteoadineny cool Tf hag Chat tzon are the mest rebellious, even when 


Tt has often appeared to us that perhaps a simple rod 


interior deviations and curvature of paths which were so well known | of very soft, and therefore flexible iron might be arranged to be 


Fia, 3. 














used first as a probe, and that as soon as its interior 
extremity was found to be in contact with the iron 
missile, an inducing coil of covered copper wire might be 
passed over, investing the free exterior end of the rod, 
and that a sufficient intensity of temporary or electro- 
magnetism might thus be pace An in the rod to enable 
it to forth by mere attractive contact the iron 
missile, e throw out the hint and leave it to the 
leisure of our readets to try. It should be remembered 
that electro-magnets have been made capable of lifting 
eight or ten tons; in this case we should want but a 
pull measurable by a few pounds. An electric bullet 
finder has been proposed in France, and may be seen 
noticed some time back in Les Mondes, based upon the 
greater conductivity of the bullet than the wounded 
body for an intercepted electric current. We entertain 
great doubts of the value of this, however. Another 
good opportunity for the mechanician in relation to 











with the old ball. A case is recorded in American military surgery 
of a man struck in the front of the neck, upon the pomum adami, 
the bullet going right round his neck between the first and second 
coats of muscles, and disappearing at an aperture also in front of 
his neck, and almost close to the place of entrance. Another— 
where in a brawl, three elongated bullets from a revolver fired at 
about tive yards off, all struck into a pocket-book with an “‘asses skin” 
memorandum leaf, carried in the trousers ket. Two balls 
remained flattened in the pocket-book, the thira passed through 
round the man’s hip and buttock, and dropped into his boot, none 
wounding, though all three right above the femoral artery. Few 
projectiles are so merciful, however, and of those that break 
through the skull many are diverted upon the interior of the 
cranium, or between it and the dura mater, and lodge in the most 
uncertain way in the brain, or even below it in the neck or mouth. 
A large proportion, too, of those which smash ribs or parts of 
vertebre and enter the chest, as well as many penetrating the 
heavier muscles, take most devious courses, and lodge somewhere 
inthe body. For we must bear in mind that it is a certain fact 
that every elongated rifle projectile, even if fired into a perfectly 
homogeneous dense medium, such as sand, tends to turn round 
and come to rest, if at all, with its point tending to face the diree- 
tion whence it was fired. Those who recollect our résumé of four 
or five years back of the Russian general Mayewski’s able 
memoirs will know that he mathematically predicted this, which 
has since been proved for small arms alike with cannon shot. 
When a bullet has thus lodged—and what we are about to say is 
equally true of fragments of shell, mitraille, splinters of stone or 
iron, pebbles struck up by heavy shot, wood splinters, or of frag- 
ments of clothing, buttons or the like, carried in before of 
low velocity—all surgeons are agreed that the missile should be 
found, and unless the extraction involves positive hagard, should 


military field surgery which we may s st, is to 
devise a grinding machine for amputating knives, saws, 
and instruments in general, upon the methods 
by which the lapidary fixes the angles of the facets 
of his gems, or by which fine ornamental turning tuols 
are ground to assigned a". Surgical instruments 
become blunted in use far more rapidly than most people would 
imagine, who think only of the disparity between the hardness of 
steel and that of the hardest parts of the animal body—the teeth 
even. But to restore the cutting powers of these instruments 
requires more skill than one surgeon in five hundred possesses by 
the help only of whetstones and hones and saw files, The con- 
stancy of angle of edge is not preserved. It surely would be 


Fro, 4, 





possible to make a machine that would bring to a fine edge a sur- 
geon’s knife fixed in a frame and ground by a revolving hone, and 
whose operation, besides being fifty-fold as fast as the most skilful 
handwork, should be so automatic that any handy hospital or am- 
Hane wee | could work it, and the whole need net weigh 
w 

But we must halt, and in conclusion we shall just notice a very 
nice and ingenious knife and fork for the use of those temporarily 
or permanently reduced to the use of one hand, 


Hf 


which was ex: 








think) in 1867, but which we have never seen for sale or in use in 
England. This is shown in Fig. 4. The two biades are knives 
or scissors, curved to to the plate as a tangent nes the 
omy «Se ae e is formed into a fork, and 

open wi' ® delicate apring, 00 that the pressure only of the hand 
suffices to subdivide = bring it to the mouth. The whole 
instrument does not weigh more than about three ounces, 





THE VILLE DU HAVRE AND THE LOCH EARN. 


Tue decree announcing a modification in one of the regulations 
having been communicated 
by French 


e du wre and the Earn, the Chamber 
th auall Fm) + BR. “4 to - nt 
e ni ‘or er a! necessary to preven’ 
collisions in uence of the constantly increasing traffic of 
steamers between and America. number of human 


lives lost, says the chamber, goes on increasing every in pro- 
portion to the number of sailing and steam vessels which cross the 
seas. Between Europe and America especially the development 
of the navigation by steamers of great has made such pro- 
gress, that itis n that an international convention should, 
by common accord, te the routes to be taken by steamers both 
to and from America, 

As far back as 1855 the eminent American sailor and astronomer, 
naw proposed that special routes should be reserved for steam 
vessels crossing the Atlantic, and he published very a ob- 
servations on the subject, although at the time few steamers 
crossed that ocean as compared with the present number. In 
presence of the sad events which occur at the present time, when 
steamers of great power and speed now quit daily the ports of 
Europe and America, it appears to the chamber that the wise in- 
dications of Capt. Maury should be taken into consideration during 
the revision to which it appears indispensable to submit the inter- 
national regulations for preventing collisions at sea. a 

It appears that during the month of December last sixty-five 
steamers of great power, belonging to regular lines, left Europe 
for the United States and Canada—without counting the heavy 

cial st 3s which also cross the same seas; that is to 
say, that on an average two rapid steamers a day leave each coast 
of the Atlantic to make the voyage. 

That which already attracted the attention of Capt. Maury in 1855 
as a useful measure, and which is considered any | by prudent 
captains, but without any obligation being laid upon them, has, in 
the opinion of the chamber, b now an indisp ble measure 
to be made for the security of human life, and also in the material 
interest of all nations. As Capt. Maury judiciously observes, if the 
routes of steamers were rigorously observed in both directions, 
not only would they avoid collision with each other, but security 
would thus be offered to sailing vessels whose commanders would 
know from what side danger was to be feared when they found 
themselves in the zones reserved for the steamers. 

The chamber then a) to the Minister to take into conside- 
ration whether, in the face of the numerous collisions which now 
occur, the idea thrown out by Capt. Maury should not be taken 
seriously into consideration, and whether a meeting of inter- 
national commissioners should not be convened at the earliest 
possible moment, who, while lating the routes reserved for 
steamers, would take into eouslinelien any other modifications 
which it would seem advisable to introduce into the regulations 
made now Jong since to prevent collisions at sea. The chamber 
refers the Minister to the interesting observations published in the 
course of the past year by Mr. Sterling Lacon, R.N., and MM. 
Bayot and Jules Vavin, of the French navy; and also to an instru- 
ment invented by M. Lamy, merchant captain of Honfleur, called 
the Moniteur d’abordages, as a very useful thing for all vessels, 
especially in helping to instruct young officers, whose inexperience 
might become the cause of collisions ting disasters. 

In addition to the above appeal to the Government, the chamber 
has taken measures for the publication at the Bourse of Bordeaux, 
and at the Pauillac b: the course of the axes of tempests, 
transmitted by the observatory. It has subscribed for the esta- 
blishment of a lifeboat and life-saving apparatus station at New- 
foundland, and invites the subscriptions of others, 
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3623. Epwarp Youno Poors, Weston-super-Mare, Somersetshire, ‘‘ New 
and improved square or partially square-cornered bonding roll tiles.”— 
7th November, 1873. 

4011. Pavt Husert, jun., and Voicy Borsset, Bordeaux, France, “ An 
ogame —— of stoppering flasks, bottles, and other vessels.”— 


4015. Joun Norpury, Salford, Lancashire, “‘ Improvements in 
arrangements of hydraulic presses, hoists, or bale lifte.”—6th 


4123. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “Improved 
means or appliances for facilitating the holding and guiding of pen- 


the valve 
December 


holders an = ”“—A communication from Notl Benoit Galland, 
Paris.—15th , 1873. 
4145. Josep# Bartiett, Myddleton-street, Clerkenwell, London, ‘Im- 


provements in type.”—17th December, 1873. 
4177. Henry Roman, Brompton, London, ‘‘A new and improved con- 
struction of automaton box or receptacle for containing domestic, 
amusing, and useful articles.”—19th December, 1873. 
4215. Pierre Paruippz Evorens Count pe Genpre, St. James’ Club, 
Piccadilly, Lond, “A new or Es system of armour or shield 


for defensive or offensive '—23rd December, 1873. 
4255. Jean CHaries Gaveau, Rue de Bercy, Paris, ‘‘ Improvements in 
avronautical a) tus.” —27th , 1873. 


4271. Witttam Power, Affane House, Cappoquin, Waterford, Ireland, 
‘‘New or improved means of utilising by steam boilers the heat ordi- 
narily wasted in burning lime.”—30th December, 1873. 

4291. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘Improvements 

ddling iron and steel, and in the hinery or apparatus and 
furnaces employed therein.”—A communication from Charles Pernvt, 
Paris,— 31st December, 1873. 

5. Wiit1aM Moroan-Browy, & gs, London, “ Improve- 
ments in uniting leather work, in the fastenings for that purpose, in 
the mechanism for making such fastenings, and in the soaligdions for 
driving said fastenings, chiefly applicable to boots and shoes.”—A com- 
munication from Charles Keniston, Somerville, Middlesex, Massachu- 
setts, U.S.—lst January, 1874 . S 

$1. WILLIAM SUTHERLAND, , “Imp ts in painting, 
gilding, silvering, and ornamenting the surface of glass and protecting 
the same from injury.” 

88. Aaron Van Camp, Inns of Court Hotel, Holborn, London, and 
Georar CiarK, Craven-buildings, Drury-lane, London, ‘‘ Improvements 
in road, street, tram, and pathway pavements, and in the composition 
of paving materials,”—2nd January, 1874. 

39. Henry Josern Westrup, Austin Friars, London, “ Improvements in 
apparatus for indicating the position of the rudder in vessels.”—3rd 
January, 1874. 

77. Joun Forrrett, Dame-street, Dublin, “ Improvements in artificial 
stone pipes and tnbes, and in the coating or lining thereof, to render 
them suitable for the conduit of alkaline liquids and acid products 
from chemical, manure, and gasworks, for sewage, saline liquids, and 


8. 
ot Joun Frazer Cocxray, Cannon-street, London, “An im: 
manure.”—A communication from Andrew Archbald, Florence, Italy. 
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97. Honter Henry Morpocs, Staple-inn, London, “Im its in 
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a) wi ents are a 
recovery of soda from lyes of paper pulp.”—A communication from 
eyo J Brussels, lum.—7th January, 1874. 
99. Mason, Islington, ps improved 
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materials therefor, parts of which machinery are applicable to other 


125. — Poovey, jun., Li and Joun Greenwoop, Manchester, 
= Tapers in self. machines.” 

= aun ie _— 

128. Joszpn Woopwarp, Darlington, Durham, “Improvements in the 
manufacture ects or ciate Sor paving, and te « in apparatus em: = 

manufacture of pipes and tiles ican and train \ 

I 

181. J M Narn APIER, York-road, Lastictae Betrey, ‘im 

ames Murpocu Na ** Improve- 

182. ph Srvart Ni ee Manchester, “I ts 

CHARD STvaRT ——, near mprovemen' 
in cutting or getting coal ond’ chat sub- 
in mines or Simeon”. '—9th ——- 1874. 
188. Francis Josera cm, Sas den Town, London, “ Certain 
—— its in machines.” 

185, Joun oe ERRY, Ladbroke. Notting-bill, London, “ Im- 
—- ents in for Jamps and candles. 

187. Micuagt Bruises and Gsorcs Kinton BILLiNos, High Cross-street, 
Leicester, ‘‘ Improvements in steam 

141. CHARLES WILLIAM Corps, Great Winchester-street-buildings, London, 
“Im vements in apparatus employed in the construction of concrete 


bu! 

143. Jonas Foster and WeE.sury Ly = Bradford, Yorkshire, 
“Improved machinery or apparatus | for cleaning and smoothing the 
dents of reeds of looms for weaving.” 

145. Jonn Sykes and Tomas Satmon Bateman, Barrow-in-Furness, 
Lancashire, and Joseru nw eee Sheffield, “‘ Improvements in ma- 
chinery for rolling metals. 

147. ALBERT Avucustus Detss, Fish-street-hill, London, ‘‘ Improvements 
in the extraction of quinine from bark.”—10th January, 1874. 

149. Gustav Kesse, and Gustav Ssype.er, Berlin, ‘‘ Improvements 
a for m the distances run over by wheeled 
ve. 

153. Wittiam Fouts, Glasgow, N.B., 
machinery or apparatus for cha’ retorts.” 

155. Josuva SHaw and Joun Suaw, jun., Wellington-street Works, 
Salford, Lancashire, ‘ Improvements in hydraulic hoisting apparatus.” 

157. EDWARD THOMAS Hououes, Chancery-lane, London, ‘‘ An improved 
system and arrangement of safety apparatus applicable to cages used 

in the shafts of mines and hoists.”"—A communication from Nicolas 
Libutte, Gilly, Belgium. 

160. Avaustus EDWARD SCHMERSARL, Manchester, “ Improvements in 
treating sewage water and other foul liquids.” 

161. Joun Gay Newton Atteyne, Butterley Ironworks, Alfreton, Derby- 
—_ “‘ Improvements in apparatus for puddling iron.”—12th January, 


“New or improved 


165. ane Sreritinc Newari, and Hewry Bowman, Washington 
Chemical Works, Newcastle-on-Tyne, “ Improvements in the method 
of ae muriatic acid, gas, and other fumes.” 

167. CuaRLes Epwarp HEARSON, Millman-street, Bedford-row, London, 
“ Improvements in d burners for a coal gas or other illumi- 
nating gas, and ani vegetable, and min 

169. Jonn Norman, Hoxton-square, London, “ Im: 
or apparatus for clipping horses and other anim 

171. ALFRED Rovusseiu —— GgorcE EDucxo DonisTHORPE, 
Grorce Wuite, and Jossrpn Toon, L in 
the manufacture of yarns from wool and — 3 itke Shewee substances.” 

173. Witttam Brack, Hedworth, near elds, Durham, and 
Davip Hit, East Jarrow, South Shields, Durham, “Improvements in 


ovements in means 





the manufacture of soda in revolving furnaces.” 
175. Witt1aM Bevervey, Aberdeen, N.B., ‘‘ Improvements in life-buoys.” 
177. Joun Remeron Accrin Lancashire, sat ‘Improvements in 


tus for sizing and d 
179. FREDERICK JOSEPH Birp, Stroud, Gloucestershire, “ An improved 
dant applicable to the dyeing of ‘cotton and union 
goods. "13th y bmn 1874. 
180. Joun Witiiam Lewis and Grorace Woop, Newcastle-upon-Tyne, 
* Improvements in stoves or ranges for heating, drying, cooking, and 


baking.” 

182. Danret Imuor, Oxford-street, London, ‘! Improvements in automatic 
musical instruments.” 

183. WiLt1aM James Buroess and CHar.es Tomas Buroess, Brentwood, 








x, “‘ Improvements in reaping and mowing machines.” 
186. Davip Eastwoop, Mill —— Midgley, Halifax, Yorkshire, “ Im- 
vements in looms for weavi: 
187. a Krrx, Snig Brook, ‘burn, Lancashire, * Im: ents 
or apparatus to be employed in the manuf of tips 


for al shuttles for weaving.” 
188. Joun Henry Smits, Morley, Yorkshire, and Otiver Heyrwoop 
Sn oe, near Wakefisid, Yorksbire, “Improvements in self- 


acting m' 

189. La poms ee Craven-street, ae, Senne, ae new A. im- 
proved emery or other inding ine, parts of which are a) 
cable to other machin _ - 

190, FeLrx Srvat, Neuilly, France, “Improvements in the manufasture 

my ee jnagow, Lanarkshire, N.B., “N i d 

UNCAN STEWART, ‘ ‘New or improve: 
construction of o< or - holders and their chains for cloth-stretching 


and Dwann 
194. Ep ones, Birmingham, ‘‘ Improvements in metallic cartridge 
cases.” 
a WILLIAM Epwarp Treats, Manchester, ‘‘ Certain improvements in 


196. a ay Rue Gaillon, Paris, “ Improvements in machines 
for tissues, felts, threads, and textile | materials, und for destroy- 
ing at the same time. matter which may be 


198. Tuomas Taytor, Little Bolton, L hire, “‘ Impr its in 
apparatus for grinding or aye be ge 

199. Herman Van Dyk, West Smithfield, London, “ Improvements in 

dressing and travelling bags, statione and other similar cases.” 

200. GEORGE ARCHBOLD, ee Berwick-on-Tweed, ‘‘ Improvements in 
the tof alumina, so as to render them 
more suitable for the qooduction of aluminous compounds.” 

202. Josian = Latimer Ciark and Joun Stanprietp, Westminster- 
chambers, Vi ictoria-street, Westminster, “Improvements in floating 
docks and pontoons.” 

204. James CLARK, M: its in wi + garments, 
= the production of ators from which garments are 

a.” 

205. ALFRED Vincent Newton, -lane, London, “‘ Improvements 
in the mode of and apparatus for fi =~] aang, & Fey 
liquids and gases.”—A communication from Thomas Robertson 
claire, New York, U.8.—15th January, 1874. 

206. CHARLEs Jutivs Bat, New Bridge-street, pestis, London, 
“Improvements in the manufacture of drills for boring holes.” 

= ALEXANDER MELVILLE CLARK, London, “ Improved 

—— 18 for the manufacture of lamp-black.” '—A communication from 
n Rogers, New York, U.8. 

au CHARLES — Fever, - de la Fidélité, Paris, ‘‘ An improved machine 

jor sowing an 

210, James ATKINS, Birmit ham, “ Improvements in the manufacture of 
ornamental metallic tubing.” 

211. Freperick Henry Samira, yo Kent, ‘‘Improvements in the 
manufacture of tape P and in ting the same 
upon reels or holders, 

212. Wiiiiam Rozert Laxe,S “Improve- 
ments in the manufacture of peat fuol, and in phew y me. "—A 
communication from Robert Arthur Griffin, Mon Canada. 

213. Cuarves Beier, Aldermanbury, London, ‘ 

communication Manien — Boulevart 

214. Joun Henry Jonnson, Lincoln’s-inn London, “* Improvements 
in combustible compositions, and in “thet mode of application for 
y and illum: > Gaels A communication from Emile 


Alexandre 
ais. Jom Henry Jonnson, \Linooln' 's-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for making wooden rollers em loyed in 
Tolan or for other purposes.”—A communication from Alexandre 


216, Joux SHARP Cromartie Heywoop, Notting-hill, London, ‘ Improve- 
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“Improvements con- 


223. Wittiam Epoar Runcorn, Cheshire, 
— remeber ay power engines.” 


nected with and in A 

224. Groror auene, Dewees Sewee, | 
manufacture of 

225. Leowarp JENNETT Ly 
in tram locomoti 

226. Jaurs 


227. ABRAHAM 


N. B., “‘ Improvements 
a Improvements in 
other 


Asranams, 8! Ft London, “ improved 
pap and apparatus for producing the evaporation of weggiaatiy and 
228. ELuis BUTTERWORTH, AW J Works, Water-street, Rochdale, 
Lancashire, “‘ Certain its in for preparing, 
spinning, douthing, winding, ond md reeling cotton and other fibrous 


299. oo" Hartmann and Grornce Heinrich Jonanwes HARTMANN, 


Basinghall-street, London, “Improved apparatus for and un- 
locking railway doors.” 
230. Samurt TeLtrorp Dutton, W: ter, “I its in railway 





facing points and in and securing the same.” 











- 2. The Rev. gp —+4 the ‘par mp Rectory, 

orthamptonshire, ‘ m provements purific ion of gas.’ 

238. Witt1am Ropsert Lake, 8 London, *‘An im- 
proved ventila' and warming a: tus.”—A communication frum 
Andrew Gormly Myers, New York,. aire January, 1874. 

- Joun MACINTOSH, Wes , “Imp in the ture 
235. Tuomas THompson Buarr, of lee os “Improvements in compo- 
sitions for coating the Widnes. of oh and submerged structures.” 
236. THomas R b , ‘An improved caustic soda 

boiler or concentrator. be 


237. CHARLES AUGUSTUS , F pmo dy Bucks, “‘ Improvements 


the communication from 
George Conklin, New York, U.S. 
238. James Maruizson, West Ham, Essex, “‘An improved mode of pro- 
tecting oes from oy explosion.” 
239. JAMES ROADFOOT, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 





pumps.” 

240. Nert MACMILLAN, sen., Glasgow, Lanarkshire, N.B., “‘ Improvements 
in finishing or treating woven fabrics.” 

241. Jouw Miter, Aberdeen, N.B., “Improvements in treating animal 
size for the obtainment of glue and other products, 

242. Witttam Epwarp Gepor, Wellington-street, Strand, London, 
“Improvements in gas burners with lateral- covered jets. "—A com- 
munication from Clement Louis Liotard, jun , Paris, 

243. Josern Sippatt and Francis Gurrerivor, Dewsbury, Yorkshire, 
** Improvements in oil lamps.” 

244. Witciam Warrecey and Georcr Harwina, Lockwood, near Hudders- 
field, Yorkshire, ‘‘ Improvements in looms for weaving.” 

246. ——_ ee a gpm Howarp Vavonan, Chancery-lane, London, 

for generating inflammable gas by the 
carburisation of phe air."—A communication from Eugtne 
Albert Dubo’ 

248. Witiiam ete and FrepeRick TATTERSALL, Fag mageone ® Foundry, 
Kirkstall-road, Leeds, Yorkshire, “‘ Impro y for 
moulding bricks and other blocks.” 

249. Gurney Crow Pattison, Baltimore, Maryland, U.S., ‘‘ Improvements 
in fog signals and alarm bells to be used on a vessel or at lighthouses, 
shoals, or other places.”—19th January, 1874. 

250. James Henry Smit, Albion Works, Lansdowne-road, London-fields, 
London, “J mprovements in sewing machines.” 

251. ABRAHAM ABRAHAMS, Bt. Peter's Park, London, “ Improvements 
applicable to gas and o@her lam 

252. GrorGE Lewis and ALFRED Lewis, Albert Works, Kettering, 
North ts in trucks or barrows, more 

y Pietended ae carrying, elevating, emptying, and filling sacks, 
loadin, them into wagons or carts or other an tem dg and other like 
ons. 


opera‘ 
253. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments in electric telegraph apparatus, and in alphabetical symbols for 
use in transmitting tele; veal ic messages."— A communication from 
William Edward Sawyer, Washington, Columbia, U.S. 
254. Mitutinacton Henry Synor, United Service Club, Pall Mall, London, 
Ph ey apparatus for deodorising and discharging fluids, and for 
sinks, drain pipes, and tanks.” 
ILLINGTON HENRY SYNGE, United Service Club, Pall Mall, London, 
m. Improved apparatus for filtering and purifying the drainage of 
houses and streets.”—20th ge 1874. 
256. Joserps BaRKER STEARN t London, “ Im- 
vements in electric lee apparatus. "Partly a communication 
m James C. Upham, Sydney, Cape Breton, Nova Scotia. 
258. Jonw Francis Harvey, Strand, London, “Improvements in 
um’ , parasols, and sunshades. 
259. Epmunp Corneivs Kinper and Josern THoRNToN Kinper, Strat- 
ord, Essex, ‘‘ An improved ment and construction of combined 
cabinet and automaton smoking or fumigating ap, pporatus.” 
260. James STRACHAN, a vp oh Lodge, on Peter's Park, Paddington, 
and similar documents for banking 











huilai 








” 

261. WitciaM Rosert Lake, Southampton-buildings, London, ‘“‘ Improve- 
ments in lamps.”—A communication from Charles H. Leighton, Lowell, 
Massachusetts, U.S 

262. Joun EDWARD TENISON Woops, Hillsborough Villas, West Kensington 
cum Ne don, ‘‘ Improvements in the construction of steam and other 

ilers. 

263. Henry Lomax, Over m+ Sg: Lancashire, and Greorkcr Francis 
Brapsury, Ol its in sewing machines.” 

264. ARTHUR Maw, thall Works, near Broseley, Salop, ‘‘ Impsove- 
ments in metal moulds or dies used in the manufacuture of earthen- 
ware or china from clay in the powdered state by means of compression, 
which improvements are specially applicable to the manufacture of 
pots and jars.” 

266. Bernarp Cxuartes Mo.toy, The Temple, London, and Desmoxp 
GERALD Firzoera.p, Brixton, Surrey, “ Improvements in the manu- 
facture of white lead.”—2lst —— 1874 

267. James Morri.t, Pocklington, East You, “Improvements in pinch 
bars for removing railway wagons or ca’ or other heavy bodies.” 

271. Tuomas Grirrin, Derby, ‘* An improved coupling for driving belts.” 

275. Wittiam Taompson, Chestnut-walk, Stratford-upon-Avon, Warwick- 
shire, “ Improvements in cutting, dressing, an moulding marble, 
stone, and slate.” 

277. ALrrep TyLor and Josern Jonny — Newgate-street, London, 
“Improvements in apparatus and for 
measuring, controlling, a and ‘arresting the oupply of liquids 
and fluids, and preventing waste.” 

281. Fror1aAN GRUBINSKI, mm Poland, 
machine.” 

2838. Henry Youno Darracotr Scort, Ealing, Middlesex, and Jonny 
Beroer Srence, Manchester, “ Improvements in the treatment of 
sewago and ammoniacal liquids.” —22nd January, 1874. 


Inventions Protected for Six a ¢ on the Deposit of 
Complete Specificatio 

298. Lovis,Frnoer, Boston, Suffolk, Massach 4 8., “Imp t 
in electro-magnetic annunciators. "—23rd ae. 1874. 

$84. Samoxt Dyer Tittman, Jersey, Hudson, New Jersey, U.S., “ Indi- 
cators for determining chords and musical intervals of the diatonic 
scale, also latitude, a and relative time of places on either 
terrestrial or celestial planispheres.”—26th January, 1874. 

$50. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improved 


machinery for cutting and screw-threading pipes.”—A communication 
from Francis Wayland Allin, New York, U.S.—27th January, 1874. 
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Patents on which the Stamp Duty of £50 has been Paid. 
241. James WALKLAN? and Joun Unwin, Sheffield, *‘ Self-acting fountain.” 


—80th January, 1871. 
247. Cuar.as Joun Gattoway and Jonn Henry Beckwitu, Manchester, 


“ Valves.” —30th January, 1871. 
263. Ropert —~ Stran ” Westminster, “ Dispersing sand, mud, &c.”— 


lst Februa 
277. cous Evan, St. Neots, Huntingdonshire, ‘‘ Steam engines.”—lst 


February, 1871. 
224. Josxpn Lewis Mix1s, Manchester, “ Match- boxes, &0.”—28th January, 


1871. 
300. SaMuEL Consett, Wellington, Salop, “ Pulping turnips, &c,”—3rd 


February, 1871. 

251. Ewin Cuaries Hopoes, Florence-street, Upper-street, Islington, 
Londoh, “‘ Breech-loading fire-arms.”—3let January, 1871. 

261. A eR MELVILLE CLARK, Chancery-lane, London, “ Vapour 


LEXAND! 
ines.”"—Sist January, 1871. 
250, Tuomas JAMES SuTH, London, “ Mitrailleuses or 


multiple guns.” —81st — 
480, Tabaas WHITEHEAD, Holbeck. i Leeds, Yorkshire, “ Combing wool, 
'—23rd February, wary, 1871, 
242. Jonw MacintosH, North Bank, Regent’s Park, London, “Life 
&o.”—30th January, 1871. 
t| af > a = Hewry, Fleet-chambers, Fleet-street, London, “ Sewing 
, Liverpool, “Tool for cutting glass, &o.” 
$06. Tuomas Brut, Wittiam Watton bey and Josern Lixpsay, 
Forfarshire, looms.”—4th February, 1871. 





—8ist January, 1871. 
28°. Josern Rosinson Motrram r 
—ind 
N.B., “ Power 


Improvements in the , 
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410. Gzonce Hase.rtine, S 
type.”—16th February, 1871. 
2144. Bristow Hoyt, Serle-street, Lincoln’s-inn, London, ‘Tanning 


hides or skins.”—15th August, 1871. 
Lianelly, Carmarthensh’ 
—let rae, is ™ 
276. Henry GaRpN DGER ch Josern Woop, James Woop, and 
— PICKERING, oan Lm pring mattresses, &c.”—lst February, 


208. Pesan Rosert Lake, Southampton-buildings, London, “ 
cloth, &c.”—2nd February, 1871. - pales 
803. RicHarp Curtis and WILLIAM Greascey, Manchester, “ Preparing, 
spinning, and doubling cotton, &c.”—4th February, 1871. 





, London, “ Distributing 


Patents on which the Stamp Duty of £100 has been Paid 


831. Cuivtron Epocumpe Brooman, Fleet-street, London, “ artificial 
pearls or beads.”—6th February, 1507. 

298. Jonn Garretr Tonove, Soutbampton-buildings, Chancery-lane, 
London, “Self-ciling spindles for spinning, doubling, and winding 
frames,”—2nd February, 1867. 

294. WILLIAM KicHarpson, Darlington, Durham, “ Horticultural build- 
ings, &c.”— 2nd February, 1867 

269. EDwarp Tuomas Huoues, Chancery-lane, London, “ Cutting screws.” 
—Slst January, 1807. 

287. Freperik Bauman, King William-street, London, “ Separating the 
fibres of woods into shreds suitable for converting into pulp for paper 
making, &c.”—lst February, oo 


Notices of Intention to to Proceed with Patente, 


8021. ALEXANDER TuRNeER, Charing Cross, London, “ Sewing machines.’ 
—A communication from George Webster and John Webster.—l5th 
September, 1873. 

a ~ —_ James Lu woy, Oil and Colour Works, Leith, N.B., ‘Substitute 
or oil o 

$112. Onaneas Ropyey Hux. gy, St. Helier’s, “‘ Obtaining motive power 
by the rise and fall of the tide. *— 33rd September, 1873. 

8131. Henry Brapy, Bishopstoke, ‘“* Warming rooms, &c.” 

3134. JouN BELLAMY Payne, Chard, and Grorce Joun Pino, Halstead, 
** Nets.” 

8735. Witt1am Fovster Forp, Norwich, “ Nailing the heels of boots and 
shoes, '—25th September, 1873. 

$189. JuLius Liesext, London, “ Treating acorns, &c.” 

$140. Freperick Cuarves Hatuaway, Walsall, “ Purses, &c.” 

$142. Frank Wiatn, Frankfort-on-the-Maine, Germany, ‘* Cold-producing 
engine. ’—A communication from Frank Windhausen. 

$145. James Isaacks Sanvs, Okehampton, ‘* Wheels of carriages, &c."— 
26th September, 1873. 

$158. Joun Epwarp Rooers, 
engines.”—27th September, 1873. 

8161. Tuomas BaLpwin, Bury, “ Steam engines, &c. 

3164. JAMES ADAMS, Great Sutton-street, a el London, “ Wind 
engines or mills.” 

3165. Jonn Rosinson and Jomn Smiru, Rochdale, “ Cutting bungs, &c.” 
—29th September, 1873 

$178. Henry BRAMHALL, Sheffield, ‘‘ Knives and forks.”— 30th September, 
1873 

$182. THomasx GaLtoway Dawson and Jexremian Dawson, Otley, * Print- 
ing machinery.”—lst October, 1873. 

$194. Frank WIRTH, Frankfort-on- the-Maine, Germany, ‘‘ Carbonic acid 
of any tension, éc.” — A communication from Henry Beins. —2nd 
October, 1873. 

8215. James CL EMINSON, Westminster-chambers, Victoria-street, West- 
minster, *‘ Carriages.” 

$230. Henry Hopvoxinson and James ARDERN, 
cottun, &c.”—4th October, 1873. 

$240. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “* Regulator 
for gas, &c.”— A communication from Jules Anselme Crew. —tth 
October, 1873. 

$251. Joseru TAYLOR Martin, Liverpool, ‘‘ Corks.” 

245. Cuartes Woop, Tees lronworks, Middlesbro’-cn-Tees, 


Smethwick, ‘‘ Working the valves of 


Marple, “‘ Preparing 


“* Mortar, 





&c.”—7th October, 1873. 

8292. Joun Gray, Charville House, Dublin, and Epmunp WILLIAM 
Dwyer Gray, Middle Abbey-street, Dublin, “‘ Preparing paper for 
printing. 

8203. Henry Pair Bucwas, Southampton, ‘“ Water-closets.” — 10th 


October, 1873. 

8821. Samvet Prtxrvoron, Preston, “ Mules for spinning.”—14th Octoder, 
1873 

8434, Wiiam Cuapsury, Liverpool, “‘ Regulating the work of engines, 
&c.”—22nd October, 1878. 

$449. ALEXanpER Mecvitte CLark, Chancery-lane, London, “ Printing 
in colours.”—A communication from Elie Gaiffe,—23rd October, 1873. 

$466, Witttam Ho.ianp, Birmingham, * Umbrellas and parasols.”—25tA 
October, 1873. 

8484. Epmonp Ovipe Ricuarp, Quebec, Canada, “ Brakes and couplings 
of railway trains.”—27th October, 1873 

8506. CaanLes THomrson OWEN, Chesterfield, ** Raising coal, &c.” 


3520. Jonn Garrett Toncue, Southampton- -buildings, Chancery-lane, 
London, ‘* Bolts.”—A communication from Hyacinthe Vigour.—29 
October, 1873. 

8535. Jostan Turner, Coventry, “A stand for sewing machines.”—30th 
October, 1873. 

8547. Witt1aM Hotianp, Birmingham, “ Stretchers and ribs for umbrellas 
and parasols.” — Partly a communication from Auguste Boin.—3lst 
October, 1873. 


3709. Josern Reve t, Dukinfield, “ Footsteps and bearings of spindles, 
&c."—14th November, 1873 

8828. Wittiam MEIN, Stratford, “ Steam governors.”—24th November, 
1873 

= Epwarp CLARKE, Sonpees eats. and Henry Esenezer Harrop, 

Lought a, * , & 

3936. Huon ALDERSEY Ec ERTON, Hextable, “ Ships, ferry boats, &c. 
December, 1873. 

410 JAMES STEEL, 





"— Lat 


Glasgow, N.B., “‘ Actuating the brakes of railway 


trains by compressed air."—13th December, 1873, 

4133. Danie. Epwakps, Morriston, ‘Tin and terne plates.” — 16th 
December, 1873. 

4172. Josera Covitas AKesTeR, Hull, “ Silica gas stove.” 

4175, Peter Samson, Belmont-hiil, Lewisham, and WitttaM Parkes, 
Laburnum Villa, Rushey green, Catford, ** Sufety valves.” 

4177. Henry Roman, Brompton, London, * Automaton box or receptacle 
for useful articles.” 

4193. Joun Kubery, Hampstead, “ Telegraphic wires or conductors.”— 
20th December, 18 

4197. Heper ea Millwall, London, “Testing springs, &c."— 20th 
December, 1873. 

4291. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Puddling 
iron and steel.”— A communication from Uharles Pernot.—3slst December, 


1873. 

19. Samvuet Henry Jounson, Lea Bank Works, Stratford, 
free sulphur from substances with which it is mixed.” 
23. WittiaM Burnet Rovins, Ladbroke-grove, London, “ Hya:onettes, 
hand pumps, and syringes." 
$1. WILLIAM SuTHERLAND, Manchester, ‘ Ornamenting and protecting 

a surface of glass.”—2nd January, 1874. 
. Henxy Josern Westror, Austin Friars, London, “ Indicating the 
eo of the rudder in vessels.” 

43. Joun Perrix, jun., Rochdale, “Scouring or washing and dyeing 
wool, &c.”— 8rd January, 1874. 

74. James Street and Joan McInnes, Glasgow, N.B., 
brakes of railway trains by compressed air, &c."—¢ th January, 1874. 
83. Sipwey BraMALt, Fallowfield, and Freperick Groves, Manchester, 

“ Double-acting and continuous brake.” 

90. Witttam Henry Bariow, jun., Old Palace-yard, Westminster, 
“ Pens.”—7th January, 1874. 

102. Joun Freperick Porter Woop.ey, Rose Villa, Moor-street, Burton- 
on-Trent, and Joun ANDERSON, High-street, Burton-on- Trent, “ Wood 
casks,” 

108. Witt1aM Jonn Vernon, Belle Vue Mineral Works, Crowe, “ Closing 
or stoppering of arated liquid bottles having internal stoppers.”—8ta 
January, 1874. 

181. James Murpocn Narier, York-road, Lambeth, Surrey, “ Bottle 

labels.” —9th January, 1874. 

1387. MICHAEL BrcLines and Groror Kintow Briiines, High Cross-street, 
Leicester, “‘ Steam generators.”—10th January, 1874 

153. WILLIAM Fovu.is, Glasgow, N.B., “‘ Charging retorts,”—12th January, 


1874. 
165. Ropert Stinurvo Newatt and Henry Bowman, Washington 
Chemical Works, Newcastle-on-Tyne, ‘‘Condensing muriatic acid, 


&c.” 

oun Lake, Manchester, “ Regulating the draught in the internal 

flues of steam generators.” 

176. Joux Scairs, Melbourne-street, North-street, Leeds, “A new or 
improved material for use as packing for the piston-rods of steam 

nes, pumps, &c,” 

st Sane motame and Epwarp Tenney Bovsriep, Bedford, “ Steam 

cultivating machinery.”—13th January, 1874. 


“ Separating 


“ Actuating the 





182. Danie. Imnor, Oxford-street, London, “Automatic musical 
yon “ 7 ae ma 
$84. CHARLES ~ el th buildi y-lane, 

. 4 fin —— cloths, &c.”—A communi 


London, “ Dress: d finishing 
cation from Jules Lotast et A. Enoult, jun,—l4th January, 1874, 
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191. Epwarp Nucent and Jony Fannrno, Brooklyn, Kings, New York, 
U.8., “Screws and screw nails.”—14th January, 1874. 

192. Duncan STEWART, Glasgow, N.B., “ Clips or holders and their chains 
for cloth-stre' ig and machines.”—15th January, 1874. 

232. The Rev. GRANVILLE Hamitton Forses, Broughton Rectory, 
“ Purifying gas.”—17th January, 1874. 

239. JaMEs Broaproor, Glasgow, N.B., ‘‘Pumps.”—19th January, 1874. 

258, Joun Francis Harvey, Strand, London, ‘‘ Umbrellas, &c.” 3 

261. Witu1aM Ropert Lake, South ton-buildings, London, ‘‘ Lamps. 
—A communication from Charles H, ‘Leighton. —21s¢ January, 1874. 

298. Louis Frxczr, Boston, Suffolk, Massachusetts, U.S., ‘‘ Electro- 
magnetic annunciators.”—23rd January, 1874. 4 

$84. SamueL Dyer TILLMAN, Jersey, Hudson, New Jersey, U.8., “‘ Indi- 
cators for determining chords and musical intervals of the diatonic 
scale, &c.”—26th January, 1874. 








All persons having an interest in opposing any one of such applications 
edk ove particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 
its date. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


2465. Tea anp Corres Cappies, P. R. de Faucheus: D’'Humy, Paris.—Dated 
17th July, 1873. 

The invention consists in attaching to the neck of an ordinary tea or 
coffee caddy an apparatus whereby the tea can be received from the 
caddy into a chamber of a given size and then discharged into any suitable 
receptacle, 

2466. Venice Ixpicaror, I. Becer, Lee.—Dated 17th July, 1873. 

The recording the weight of each person when entering and again when 
leaving a vehicle, by which the amount of each separate fare can be 
ascertained, 

2467. Froatinc Doc WW. A. Lamb, Bandon.—Dated 17th July, 1873, 

This provisional specification describes employing a floating dock open 
at one end; thisend is provided with a series of horizontal slides which 
can be set inwards towards the centre of the opening, so as to diminish 
its area. To inspect or repair the vessel, water is allowed to enter the 
doel: wntil it sinks low enough to enable it to be drawn under the end of 
the vessel; the slides are set inwards until they come against the sides 
of the ves: and the water is pumped out. Where the slides come 
avainst the sides of the vessel an india-rubber tube, by preference 
filled with air, is inserted into a groove formed in the ends of the several 
slides, 


2468. Pristine Survraces, J. H. Banks, Battersea.—Dated 17th July, 














1873. 

This provisional specification describes photographic gelatine processes, 
2469. Morive Power, P. Camboni, Chili.—Dated 17th July, 1873. 

This consists chiefly in the employment of double-ended hollow columns 
or bulbs with a communication between them bya connection for shifting 
or changing the pressure of the body of water or other fluid with which 
the bulbs are charged from one bulb to the other, the fluid being caused 
to press upon in alternate order a flexible body, into and from which air 
is free to enter and leave as the columns or bulbs are raised or lowered 
by any suitable means. The two bulbs are attached by fiexible or fixed 
tubing to air receivers and exhausters, from which the crank or eccentrics 
and air receivers and exhausters can be employed in combination in one 
machine for obtaining the requisite amount of power. 

2470. Brewers’ Finines, E.G. Wright, Portsmouth.—Dated 17th July, 











1873. 

The apparatus consists of a cylindrical vessel in which two sieves are 
fitted the one on the other. In the upper and coarser sieve there are 
two sets of brushes revolving in contrary directions on its surface, one set 
of brushes describing a smaller circle than the other set, which are 
preferably so shaped as to counteract the centrifugal action and throw the 
matters inwards towards the centre. In the lower sieve a pair or set of 
brnshes is also provided. The apparatus may also be used for sifting 
yowders and straining liquids. Vor sifting powdered substances of a 


«ieleterious character the top sieve is provided with a cover. 
2471. Measurine FLow or Liquips, J. A. Muller, Amsterdam,.—Dated 17th 
July, 1873. 


These improvements relate to an invention for which letters patent 
were pranted to the inventor, dated 8th September, 1869, No. 2646, and 
consist, First, in the use and application of a rectangular bore for the 
water passage instead of a circular one, and having a piston of suitable 
material and arrangement to slide therein, so that the passages for water 
and air are cutoff simultaneously, and in proportion to each other, 
according to the extent to which the outlet cock or cocks are open or 
closed at the time; and Secondly, in mechanism for working the said 
piston automatitally. 

2472. Bicnromate or Porasn, A. Gow, Kensington.—Dated 18th July, 
1875. 

Virst, using ground carbonate of lime, unburnt, instead of quick lime ; 
Secondly, using a compound salt formed of carbonate of potash with 
carbonate of soda; Thirdly, using a compound salt formed of sulphate of 
potash with sulphate of soda and carbonate of barytes, or using a com- 
yound salt formed of sulphate potash with carbonate of barytes. 

2473. Toornep WhereL, Secment, AND Rack Castincs, W. R. Harris, 
Manchester.—Dated 18th July, 1873. 

The inventor employs thin metal crimped into a toothed form to fourm 
patterns, models, or moulds for toothed wheels, segment, and racks. 
oe. —"’ ING IN Retter, G. Moore and B. C. le Moussu—Dated 18th 

uly, 1873. 

This is a substitute for wood engraving by deepening or hollowing out 
by means of acid the parts usually cut to the full depth required with a 
graver. The drawing is etched on the plate, and the raised parts obtained 
ly a deposit of metal, then the parts in relief are covered with an acid 
resisting varnish, and the remaining parts are hollowed out to the required 
depth by means of acid, this process being repeated as often as necessary 
for producing the greatest depth required. 

2475. Renperina Woop UninFLamMaBLe, D. 0. Macomber, London.— 
Dated 18th July, 1873. 

The said invention relates to a novel treatment of wood for the purpose 
of rendering the same uninfl ble, which treat t also tends to pre- 
serve the wood ; the said invention consists in the use of a new composi- 
tion, and in the novel means employed in its application. The fluid 
which the inventor employs for the purpose is composed of protoxide of 
iron, sulphate of potash, sulphuric acid, sulphate of aluminium, bydro- 
chlorate of soda, and protosulphuret of iron, with sufficient water to give 
the tinidity required tor the application. 

2476. I'Lar-Inons, W. Webster, London.—Dated 18th July, 1873. 

he said invention relates to the novel construction of flat-irons or 
sad irons, and consists in providing a flat-iron with a detachable handle. 
2479. Peat, J. H. Johnson, London.—A communication from B. A. 

Gonzales, Valparaiso.—Dated 18th July, 1873. 

This invention relates to a mode of and apparatus for producing a non- 
friable peat, which shall also be capable of withstanding the changes of 
climate, and consists in triturating and working thoroughly the natural 
peat by subjecting it to a pair of cylinders having helves thereon and 
contained in a closed casing, such cyiinders being driven by gearing or 
straps from any prime mover. A hopper is placed on one end of the 
casing, into which the peat to be triturated is fed, and a discharge 
month is provided at the opposite end for the exit of the peat after it has 
leen operated upon. The peat on issuing from the said casing falls into 
a receiver below, whence it is elevated by an elevator and discharged into 
a hopper, which supplies it to wagons underneath running along rails. 
The upper shaft of the elevator may be driven bya shaft or otherwise 
from the axis of one of the triturating cylinders. 

2480. Rerriceratino, W. H. Thomas, New Cross,—Dated 18th July, 1873. 

The refrigeration is effected by means of air (cooled or not) forced 
through a series of tubes leading to the chamber to be cooled, which is 
constructed with double walls, floor, and roof, and provided with tanks 
containing brine or other mixture. The air is partly caused to rise 
through the brine, the remainder passing into the inner chamber dis- 
— contained, and thus reducing the temperature to any degree 
required, 











2482. Urinisinc Ppeneres 34 THE peerenen or Gas, D. C. Knab, &t. 
Denis, France.—Dated 1: uly, 1873. 
The features of novelty in this invention consist in converting all the 
azote contained in the pe yey eg! and animal matters into 
ammo: the acetic acid and tar ting from the usual distillation 
entirely disappearing, The result is that a highly rich combustible gas 
is peolieent eminently fit for hea at high temperatures, as the gas 
produced by this process consists ost entirely of pure hydrogen, 
carbonic Am hy and other bustibl in diff t pro ons. An 
intimate mixture of the bustible su is made with from 200 
pos of slacked lime to 100 of turf in weight (when turf is the com- 
ustible employed). Distillation is effected as usual, and the distilled 
matter being pulverous, vertical blast furnaces heated externally can be 
employed in place of retorts or horizontal gas furnaces, the operation 
thus being continuous instead of intermittent. 
2483. Separatine Supstances, S. H. F. Cox, Penzance.—Dated 19th July, 
1873. 

The object of this invention is the construction of an efficient and 
simple apparatus for effecting the separation from each other of matters 
which have different densities or specific gravities. The said invention 
will be found very advantageous for the separation of tin, copper, or lead 
ores as they come from the stamps, and for other like purposes. 


2484. Cirric Actp, Tartaric Acip, aNnD Atcono., A. de S. A, e C. 
Condi de, Penamacor, A. Paes de Sande e Castro, Lisbon, and T. S. 
Hoperaft, London.—Dated 19th July, 1873. 

This consists in the use of the tamarinha plant, which is cut preferably 
when in a green state, and is subjected to pressure to extract the juice 
therefrom, which is afterwards operated upon by the usual appliances or 
—v by which citric acid, tartaric acid, and alcohol are generally 
made. 

2485. CLEansine Woo :s, G. Sirtaine, Verviers.—Dated 19th July, 1873. 

This invention consists in the cleansing of wool, and the disintegration 
of vegetable matters by the successive action of acid and alkaline gases, 
such gases being those obtained in any industrial process, but particularly 
in the manufacture of chemical products and manures. 

2486. Motive Power, J. H. Johnson, London.—A communication from P. 
Cote, Paris.—Dated 19th July, 1873. 

This invention relates to a peculiar combination of rotary discs, toothed 
gearing, and gravitating weighted sliding bars, for obtaining a continuous 
power. 

2487. Sreet, J. Il. Johnson, London.—A communication from V. H. EL. 
Gallet, Paris.—Dated 19th July, 1873. 

This invention relates to a peculiar process and composition for ubtaining 
cast steel or steel of cementation of the best quality from ordinary iron, 
iron puddled with coke or with wood, puddled steel, Bessemer steel, 





Jet: 





cuttings of old steel springs, and in generai all steels obtained directly | 


either from the ore or from cast iron. To obtain cast steel of the best 
quality from the class of iron above mentioned, it is proposed in general 


to employ a cement or composition composed of the following ingredients | 


in about the proportions given :—Alumina, 0°50 to 1 parts by weight; 

clay of a highly aluminous character, 12 to 20; pewdered wood charcoal, 

soot, and lamp-black, 50; carbonate of lime, 38 to 42; carbonate of 

potash, 18 to 30; carbonate of soda, 2; caustic potash, 0°50 to 1 ; oxide of 

manganese, 4; resin, 4 to 5; common salt, 1; sal-ammoniac, 0°50 to 1; 
rax, 0°5 to 1; water about 10 per cent. of the weight. 


2488. ApueEsive Cement, F. Harrison, Stockport.—Dated 19th July, | 
1873 


io 

The inventor first takes one pound of acetic acid, and dissolves therein 
in a jar or other vessel half a pound of gelatine, half a pound of fish glue, 
and one ounce of isinglass. The acid will dissolve the other ingredients 
cold, but the application of heat hastens the process. This he calls solu- 
tion No. 1. 
bottle with two ounces of spirits of turpentine till dissolved ; or he takes 
the same quantity of gum mastic and dissolves it in spirits of wine; but 
this is more expensive, so he prefers the former, which he calls solution 
No. 2, When thoroughly dissolved he takes these two solutions and mixes 
and stirs them well together. For shuemaking purposes he sometimes 
adds a third solution No. 3, composed as follows :—Half a pound of gutta- 
percha dissolved in half a pound of sulphate of carbon. This is to be put 
in a bottle tightly corked, and when it is dissolved add to it two ounces 
of the cement above named, compose of solutions No. 1 and No. 2 mixed 
together. 

2489. Dryinc Sroves ror Faprics, M. Clark, Alexandria, N.B.—Dated 
19th July, 1873. 

By the present invention the furnace is placed externally to and 
detached from the stove building, and is constructed for heating air, 
which is led through pipes in the furnace and thence to a system of 
piping, by preference of cast iron, arranged in the flooring of the stove 

uilding beneath the usual iron gratings. 


2490. Sream Enaines, A. Hoyois, Clabecy, Belgium.—Dated 19th July, | 
18 


This invention relates to the class of steam engines known as Corliss 
engines. According to this invention the steam is admitted to the 
cylinders through the covers, in each of which is formed an annular 
opening or steam port, closed and opened as required by an annular disc 
valve suitably guided. The exhaust valve s are of a similar character to 
the annular steam valves, each exhaust valve closing and opening alter- 
nately an annular aperture or exhaust port formed either in the cylinder 
cover or round the cylinder itself by a metal tubular casing cast thereon. 
To each of the annular steam valves and exhaust valves are affixed two 
rods extending from the said valves to outside the covers respectively, 
where they are jointed to levers affixed in pairs on spindles or axes 
supported by brackets on the covers, The said levers are connected by 
lever arms to rods actuated by cams, which give the required motion to 
the steam and exhaust valves respectively. The said cams are mounted 
upon a cam shaft revolving with the same velocity as the driving shaft 
from which it receives motion. The exhaust cam is fixed upon the cam 
shaft. The steam cam revolves with the cam shaft, but is capable of 
a sliding motion upon it, such motion being communicated to it from 
the governor. The steam cam is bevelled so as to give more or 
less action to the valves according to the position it is made to assume on 
the cam shaft by the governor. Springs in suitable spring boxes give the 
return motion to the cam rods. 

2491. Gas-Burners, C. L. Liotard, Paris.—Dated 19th July, 1873. 

This burner, formed of one or more concentric rings with oneor several 
feeders placed horizontally or vertically, is composed of two principal 
parts, a lower fixed part and an upper movable part, the horizontal 
covered jets being made either on the one or the other, or it may bea 
mushroom burner. The invention comprises the production of the jet in 
the casting of the burner ; a system of overlapping covers or lids, whether 
for ring or mushroom burners, whereby obstruction of the holes is 
prevented; a mode of fastening the covers to the lower part of the 
burners by bayonet joint, a cast iron handle with draught orifice beneath, 
the object of which is to simplify the workmanship, lessen the quantity of 
material, and at the same time regulate the arrival of the air so as to 
obtain perfect combustion of the gas ; and replacing screw fastenings by 
a key of special construction to facilitate fixing, cleaning, and repair. 
This burner is applicable to all kinds of apparatus for heating by gas— 
kitchen ranges for example—and facturing or ical apparatus. 


2492. WinDING AND PRESERVING Rippons, &c., J. Russell and G. Dominy, 
Weymouth.—Dated 19th July, 1873. 

This consists of a box with a series of reels upon pivots for receiving the 
velvets. The lid has slits corresponding to each reel, and the different 
lengths of velvet are led up through these slits to expose a portion, pins 
holding the ends firmly. A click pawl is fitted to prevent the reels 
unwinding. 

2498. Stream Borers, J. H. Garey and A. W. Turner, Birmingham.—Dated 
19th July, 1573. 





According to this invention the boiler has the figure externally of a | 


vertical cylinder,. the water space or boiler proper consisting of two con- 


centric hollow cylinders or shells, the annular space between them being | 


closed at top and bottom, The boiler is fixed on a cast iron fire-box, and 
in the cylindrical space in the interior of the boiler one or more vertical 
coils of tubing, made by preference of a spiral or tapering figure, are fixed. 
The coil or coils described are in communication with the water space of 
the boiler, the water standing at the same level both in the boiler proper 
and in the tubing of the.coil or coils. The flame and heated air pass 
for the most up the axis of the coil of tubing described, whereby 
the heat is effectually abstracted therefrom and the steam rapidly 
gowees, Vertical fire tubes are situated in the water space described 
tween the’ two concentric tubes or shells, up which a portion of the heat 
passes and assists inthe generation of steam. The figure of the coil or 
— the sectional figure of the tubing of which they are made may 
varied, 


Pane, Jars Preservers, E. R, Cogswell, New York.—Dated 19th July, 


This invention consists in a hogs garment adapted to be worn or 
secured u the upper part of the person. Also in ra arrange- 
ments of the buoyant material in the said garment and in the combina- 
tion with the said garment of buoyant pads or floats. 
2496. Srisnina Woon, W. R. Lake, London.—A communication from 
J. G Avery, New York.—Dated 19th July, 1873. 
This invention relates to machin: 1, and coi 
a 


First, in pro’ spinning 

measure and hold a portion of the roving while revolving continuously ; 
8 y, in a contri for varying the speed of wheels ; 

in the combination of pie ener ge with the said wheels ; 

the arrangement of and method of operating ; 
Fiftbly, in the combination of the various parts of the ‘said machine. 





He then takes half an ounce of resin, and places itin a corked | 


2497. SreaM [Boiers, H. Kesterton, Moseley, Birmingham.—Dated 19th 
July, 1873. 

According to this provisional specification wrought iron or steel tubes 
of large diameter are combined together so as to form furnace chambers 
and flues. The tubes are so held together b — that the removal of one 
tube and the substitution of another is oul effected. 

2498. Hypravuic Apparatus, J. L. Clarke and J. Standfeld, London.— 

Dated 19th July, 1873. 

This provisional specification describes an improved differential accu- 
mulator for working hydraulic lifting presses. Also means of compen- 
sating for the varying immersion of the rams. Also means of causing two 
or more rams to ascend synchronously through equal distances. Also 
means of preventing the danger and inconvenience which arise from the 
leather of a ram or plunger giving way during use. Also means of raising, 
lowering, and rapidly manipulating heavy guns, mantlets, or turrets. 
Also means of raising and lowering bridges. Also means of raising car- 
riages, trucks, or wagons, and also vessels or pontoons, from one level to 
another. Also means of renewing the leathers of presses. 

2499. Porntinc Wire, 7. R. Harding and T. W. Harding, Leeds.— Dated 

2Qlst July, 1873. 

The wires are rolled forward under a roller covered with india-rubber 
and subjected to the grinding action of a revolving stone. The grinding 
effect is equalised by using a stone curved to suit the roller and conical. 
The table moves vertically, having a lateral, longitudinal, and dipping 
movement. Artificial stones and emery wheels are used when required, 
with continuous stream of sand or emery upon the wires. 
wer. REFRIGERATORS, A. Neubecker, Offenbach-on-the-Main.—Dated '21st 

'y, 1873. 

These improvements consist in suspending the apparatus in a frame so 
that it may be turned over; in employing weighted valves in certain 
of the connecting tubes; and also junction tubes and connecting pieces 
in which are placed movable balls. The tubes through which the wort 

es are of a flattened or oval form, and are placed in groups in the 
orm of a star in cross section. 

2501. Wire Carns, H. J. Smith, London.— A communication from A. 

Laviarde, Rheims.—Dated 21st July, 1873. 

This invention consists in so arranging and combining the several parts 
of the card-making machine that the entire number of strips of leather 
| requi for covering the cylinder shall be provided with wire teeth at 
| = operation, instead of placing the teeth in single strips as at present 

opted. 

2502. CLeanixe THE SuRFACE oF CLOTHS AND Hives, A. J. Eastwood and 
R. Ainsworth, Blackburn.—Dated 21st July, 1873. 
| This invention has for its object the construction of improved machinery 
| for cleaning the surface of cotton and other cloths by removal of the burrs, 
lumps, and other inequalities or impurities, and rendering the surface of 
such cloth soft and glossy when required, and likewise for cleauing or 
| removing the hair from hides or skins. 
| 2503. Disrrisutinc Water AND REGULATING 
C. G. Wheeler, Chicago.—Dated 21st July, 1873. 
| This said invention relates toa novel apparatus designed to be attached 
to hose pipes and other pipes or tubes for distributing or delivering water 
| therefrom, and also to serve instead of an ordinary cock or valve, for 
controlling or regulating the passage of fluids through pipes or tubes, 
and for other like purposes. The said apparatus consists chiefly in the 
| employment of flat plates or discs with holes in them for the passage of 
the fluid, and fitted together so that one turns upon the other to open 
and close the said holes, 
2505. Rotary Puppiine Furnaces, J. Coley, J. G. Robson, and J. Price, 

Darlington.—Dated 22nd July, 1873, F 

According to this invention, instead of continuing the compressing 
surface of the case of the squeezer under the revolving cylinder to the 
| point of exit as at present, a block carrying suitable blades or cutters is 

placed in lieu thereof, so that the “‘ ball” is divided into suitable lengths 
| by being pressed against these blades or cutters by the revolving cylinder. 

For the purpose of lifting the * ball” from the puddling furnace into 

the squeezer for the purpose of compressing it, an arm or lever is fixed 

at each end of an iron shaft which passes through the axle of the revoiv- 
ing cylinder; these arms carry a cradle between them, into which the 
“ball” is placed. The arms or levers are then raised until the cradle 
reaches the top of the squeezer, when a catch placed upon the frame of 
the squeezer comes in contact with a small }ar fixed to the cradle, 
| thereby lifting the same and allowing the “‘ ball” to glide off into the 
squeezer, 
2507. Fioor-ciorus, T. Rowan, Glasgow.—Dated 22nd July, 1873. 

In carrying out the invention, glue or gelatine is first combined with 
any suitable vegetable or animai oil or mixture of such oils, the com- 
bination being effected by intimately mixing the oil in a solution of the 

| glue or gelatine in about its own weight of water, the solution being 
maintained at about the temperature of boiling water. The combined 
glue and oil is then intimately mixed with any suitable powder. The 
plastic mass formed by combining the ingredients as described is applied 
or spread by rollers or other means, and whilst in a heated state toa 
backing of jute cloth or any other suitable woven fabric. 


2508, Compustion or FveL, &. C. Lister, Manningham, Bradford.—Duted 
22nd July, 1873. 

This provisional specification describes forcing air or steam or inflam- 
mable gases, or all of them, through hollow perforated fire-bars of the 
furnace or through perforated pipes underneath the fire-bars ; gases with 
or without steam and air may also be introduced at the bridge. By 
these means shale or other poor fuel may be burned. 


2509. Sprinc Scrarers ror Borter Tuses, J. H. Wilson, Liverpool.— 
Dated 10th July, 1873. 

A tube scraper constructed according to this invention consists of a 
<-shaped metal spring with the ends slightly projecting at right angles. 
Attached by screws or otherwise to the turned edges of the < spring are 
semicircular scrapers, which scrapers are made of various diameters, sv 
that they can be arranged to fit any size of tube. The semicircular 
scraping edges may be attached to the spring by bolts and nuts or screws. 
Attached to the spring, and projecting outside and slightly beyond the 
scraping edges, there may be formed a guard which serves as a guide 
for inserting the scraper into the tube, The other end of the spring is 
formed with a screw thread, so that itcan be screwed and attached to the 
ordinary stale or scraper handle, as is well understood. 


2511. Stream Borters, W. FE. Newton, London.—A communication from 
A. M. J. Pastré, Paris.—Dated 22nd July, 1873. 

‘bhe invention consists, First, in the addition of screens or diaphragms 
placed horizontally between the vertical boilers, and so arranged as to 
force the heated gases to circulate across and around the boilers in order 
to reach the chimney which starts from the fire-box arranged at the 
centre of the group of boilers belonging to each fire-place. Secondly, in 
the addition of a water reservoir placed at the bottom of the generatur 
and receiving the supply of water, which, by passing into the collectors, 
ultimately reaches the vertical boilers. 

2512. CoupLina anp Burrine Apparatus, G. P. Spooner, Portmadoc.— 
Dated 22nd July, 1873. 

The coupling-rod acts both as a buffer-rod and as a draw-bar. To the 
framework of the carriage is made fast a lug to receive a vertical coupling- 
pin which passes through an eye cast on a plate forming the end of a 
spring-box to the carriage frame. 


2513. Comrosirion ror Casks, M. Mackay, Finsbury.—Dated 28rd July, 
1873. 





PassaGE OF FLUIDs, 


The object is to render casks and other vessels air-tight and water- 
tight, and prevent their becoming mouldy, sour, or stinking, and thus 
better suited for keeping their contents in a sound condition. The im- 

| proved composition consists of gum sandarac or colophony either alone 
or mixed with 7 sandarac,-or other resin capable of being dissolved in 
spirits, to which is added for the purpose of giving body and hardness 
pm carbon, calcined e, or burnt clay, or a mixture of these ina 
pulverised state. The composition is applied to the heated cask or 
vessel with a brush, after which the spirit is blazed off and the cask or 
vessel a; heated, until the preparation has thoroughly penctrated the 
fibres of the wood ; or the composition may be applied in a heated state. 


2514. Borries, FE. Bacon, jun., Brixton.—Dated 23rd July, 1873. 

Having bottles made rough in the interior surface, to which all crust 
and sediment would adhere to, to prevent the rise and fall of crust and 
sediment in the bottle, whilst it is being changed from its position, and 
also whilst the liquid is being poured out from the bottle. 

2515. Screw Proretiers, MM. V. Jones, Oystermouth.— Dated 23rd July, 


| 1873. 
| Whereby slip is lessened and vibration completely prevented, for which 
purpose the inventor constructs propellers with shields or rims either cast 
on or fitted to the screw blades which considerably strengthen them, and 
at the same time prevent ropes, wreckage, or floating d¢ébris of any descrip- 
tion striking aguas and thereby injuring or breaking the blades. 
2516. Banpaces, Papptna, Beppinc Sueers, Spiints, &c., J. Arnold, 
London.—. 23rd July, 1873. 

This consists of perforated sheets of india-rubber having tubular pieccs 
on surface, or of corrugated perforated pieces, 
2517. Parer Macuinery, G. Tidcombe, Watford.—Dated 23rd July, 1873. 
This invention relates to the eg oe of copper alone, or with but 
little re of other metal in the facture of the strai: or 
knotters ; also to o a more even upper surface to them by plan- 
ing or otherwise removing the outer crust or surface of the ingot or cast- 
ing before subjecting it to the rolling process ; also to cutting the grooves 
and slits by cutters of a angle, and travelling at considerably re- 
duced speed than ‘ore, and lubricated during cutting by soft sowp 
and water, or other suitable lubricant. , 


| 
1 








San y 6. 

















Fes. 6, 1874. 


THE ENGINEER. 


107 





2518. Susrarvers ror Sasues, Doors, Suvices, &c., C. Hodgson, Middles- 
h.—Da 


—Dated 23rd July, 1873. 
The novelty in this case consists in sashes and other similar 
sliding bodies with steel spring or -rubber cushions, fixed between 

such sliding bodies and frames in which they work, of sufficient 
strength to hold such sliding bodies in any open or partially open position. 

2519. Parer, C. C. Wyllie, London.—Dated 23rd July, 1873. 

This invention consists in the application and use to and in the manu- 
facture of paper and paper stock of the grass found in the 
Southern States of America, and known as South Carolina marsh grass. 
This grass is to be boiled in caustic soda ley, oe) re or pulped, 
and bleached by any of the processes hitherto adopted for treating grasses 
or similar vegetable substances for the manufacture of paper or paper- 
stock, 

2520. Hoistine BUILDING AND OTHER MATERIALS, H. Batt, Kentish Town: 
—Dated 23rd July, 1873. 

This invention relates to improvements in machinery or apparatus in 
which a treble-action reversible up-and-down motion hoist is arranged 
suitable for raising and lowering building or any other description of 
materials, either light or heavy, being so constructed as to hoist and 
lower four barrows at the same time, or two barrows and any heavy 
materials, such as stone, or timber, or iron, without in the slightest 
degree interfering with each other while at work, the working action 
being quite separate and actuated either by steam or hand power. 

2521.' Furnaces, HW. Hathaway, North Shields.—Dated 23rd July, 1873. 

This invention consists in making the furnace frame, a plate attached 
thereto, or the mouthpiece of the furnace dip down into the water con- 
tained in the evaporating or ashpan, whereby access of air to the furnace 
in the ordinary direction is cut off. The air necessary to support com- 
bustion is admitted and regulated on each side of the furnace-door 
through openings which extend tially through the cheeks of the 
furnace and are carried down just below the fire-bars. The ordinary air 
way being closed, the cold air is compelled to enter the openings or air 
flues before mentioned, and in its passage abstracts the heat from the 

sides or cheeks of the furnace, thereby keeping them comparatively cool 
and increasing their durability. . 
2522. RecuLatine THE AcTION oF Screw-Suarts, H. W. Pendred, London 
— Dated 23rd July, 1873. 

This consists in arranging a flexible body between the engine and the 
propeller. 

2523. Domestic Rerriceratinc Apparatus, F. G@. Fleury, Southwark.— 
Dated 23rd July, 1873. 

This invention relates to domestic refrigerating apparatus in which cold 
is produced by the evaporation in vacuo of a volatile liquid, such, fur in- 
stance, as ammonia; and consists in the arrangement in combination 
of an evaporating vessel, or vessels, containing the concentrated solution 
of volatile liquid, a condenser, or condensers, and suitable mechanism for 
automatically opening and closing the taps or cocks to regulate the flow 
of water around the evaporating vessel or vessels, and condenser or con- 
densers, for extinguishing the flame or flames, whereby the evaporating 
vessel or vessels is, or are, heated, and for striking an alarum to announce 
the completion of the process. The whole of the apparatus may be 
arranged within a casing hinged to a suitable table or stand, and pro- 
vided with a handle or handles, and a buffer or buffers. 

2525. Rats, F. W. Stoker, Stockton-on-Tees.—Dated 24th July, 1873. 

This invention relates to the manufacture of wrought iron rails in such 
a manner as to economise furnace operations and improve the quality of, 
the rails produced. The piles are made of large weight and sectional area 
aud bloomed. On their passage from the blooming rolls to the reheating 
furnace the blooms are cut into two or more lengths, and these lengths 
are then reheated and rolled in the usual manner, each into one or more 
lengths of rail. 

2528. Currinc anp Preparine Gorse, &€., F. W. Follows and J. Bate, 
Manchester.— Dated 24th July, 1873. 

This invention is particularly applicable for preparing gorse to be used 
as food for animals, but it is also applicable to other purposes. The ma- 
chinery consists of a barrel, cylinder, or other receptacle fitted with a 
number of knives or projections, or both, inside, and alse inside are placed 
one or more shafts carrying a number of knives for cutting, or projections 
for bruising, or a combination of the two. 

2582. Treatinc Sewace, W. White, Hampstead.—Dated 24th July, 1873. 

This provisional specification describes treating the sewage, &c., with 
chloride of calcium, and sometimes with sulphate of iron and lime. 

2535. Revo.vine CLoser anp AsHPAN, J. Richardson, West Hartlepool.— 
Dated 25th July, 1873. 

Being a circular revolving pan with projecting portion under closet 
seat, turning on a centre shaft. When required te be emptied is moved 
round clear of seat, drawn up to required elevation, shaft being hinged 
below the pan, fastening is then loosed; it is moved over with pan 
to such an angle as to tip into dust cart, the part under seat forming a 
spout. 

2541. Grinpinc anv Putvenisine, Z. Lord, Todmorden.—Dated 25th July, 
1873. 

This invention is applicable to grinding and pulverising indigo and 
other materials: In performing this invention the inventor makes use of 
a dish or vessel which is fixed on a revolving vertical spindle, and in 
which he makes one or more annular curved or angle grooves; the 
grinding rollers fit in the said groove or grooves, and they are made in 
two or nore parts. 

2542. Comrressinc Topacco, &c., J. BE. H. Andrew, Stockport.—Dated 
25th July, 1873. 

The First part of this invention consists in certain improvements upon 
the machinery described in the patent granted to the inventor in con- 
junction with Elijah Robinson and Charles Frederick Robinson, on the 
5th day of March, 1870, No. 652. Another part of the invention consists 
in the application of the rollers ¢, d, ¢, described in the said patent for 
rolling and compressing fibrous substances for the manufacture of hemp 
packing, and other analogous purposes. Another part of the invention 
is applicable to the inery for making the spun tobacco into rolls, 
and it consists in an improved bobbin for the roll of tobacco, and in the 
mode of driving it. 

2546. S.Leepers ayp Fisu-sornts, C. J. Spencer, Clifton, Bristol.—A com- 
munication srom W. Bull, India.—Dated 26th July, 1873. 

The sleepers are formed of wrought iron boiler-plate of a double & sec- 
tion, forming three sides of a square, 2ft. of each end being left perfect 
for the bearing of the rails, the intervening space being sheared out, 
leaving the sides to act as tie-bars. Holes are cut in the ends of the 

leey for the reception of the fish-joints, which are made somewhat of 
a Z section, with toe pieces, which lie under the interior of the sleepers, 
and the fish-plates are screwed tightly on each side of the rail, clamping 
the rail, and biting the under edge of the sleeper. 

2561. Raiway Spikes, J. Scattergood, West Bromwich.—Dated 28th July, 
1873. 

This invention consists in rolling or stamping a series of V-shaped de- 
pressions on one face of a square bar of wrought iron, so as thereby to 
produce a series of headless ey joined together head to point, the 
point bar of each spike being joined to the head part of the next spike by 
a thin fin of metal. The series of partly made spikes are separated by 
cutting or dividing them transversely at the thin web between each head 
and spike. The spike blanks thus made are headed, and their points 
perfected by the ordinary tools and processes, 

2625. Doverai, Jot, P. J. Livsey, Manchester.—A communication 
Srom T. Hali, Northampton, U.8S.—Dated 5th August, 1873. 

The invention consists in forming a dovetail by cutting a series of seg- 
mental cavities in a line, leaving a solid central pin of material opposite 
each segmental cavity in the edge of one piece by a hollow cutter or 
auger, and holes in a line to fit the solid central pins, and cutting 
scollops in the flat edge of another piece by a drill angle and gouge 
chisels, so that when put ther one will join and fit to the other 
exactly, The two pieces to operated upon are clamped in the proper 
position (to be acted upon by the cutters) upon a sliding table, which is 
moved the length of a dovetail after each cut; the auger and drill and 
angle and gouge chisels are all mounted on the same slide, and are all 
actuated to cut one dovetail by the same movement. 

3100. Buitprnc, J. C. Mewburn, London.—A communication from C. 0. 

ny tents, Remscheid.—Dated 22nd September, 1873. 

This provisional specification describes the construction of buildings 
with stones or blocks composed of cement and broken stone, and moulded 
= — peculiar forms, so that they will hold together without the use 
of mortar. 

3101. Licutmvc Ramway Carriaces witn Gas, J. C. Mewburn, London. 
=! communication from J. Pintsch, Berlin.—Dated 22nd September, 
10 

This provisional specification describes a system in which every car- 
riage has its distinct gas reservoir. Oil ae trongest illuminati 
Sa A special construction of gas pressure regulator is 

esc! 

247. Suor Tips, J. H. J London.—A communication from A. 
Pollok, Washington. —Dated 19th January, 1874. 

This invention consiste in the manufacture of metal shoe tips, which are 
enamelled on the exposed surface, of any desired colour, in lieu of being 
covered with rubber, japan-black, varnish, or paint. 

298. Evecrro-Macnetic AnnuNctaTorRS, LZ. Finger, Boston.—Dated 23rd 
January, 1874. 
nemdpapuctic onmunalinose bankas oor ee a ae eee 
e ann the pro- 
vi dan enuendater, eomamiedl in cock and coeticion er hake 
and effective in operation, by which the article or person wanted is speci- 
fied as well as the room from which the order is issued or announced ; 











and the time and labour heretofore rendered necessary in the use of 
ordinary annunciators, by the attendant being — to go to the apart- 
ment to ascertain the want of the occupant and then to obtain and 
return with the desired article, and the expense of the number of ser- 
vants er on account of the time thus required is greatly 
diminish Also by the employment of a single ciator to indicat 
a number of articles or persons and the number of the room or place 
from which the order is given, to save the expense and prevent the 
liability of the disarrangement of the operation heretofore incurred when 
more than one article, &c., was to be indicated by the use of a separate 
annunciator for each article, &c., desired. The First part of this inven- 
tion ists of an ciator comp of two ti — each 
arranged and operated so that a ball or other suitable body inserted 
through an aperture formed in a frame containing one portion of the an- 
nunciator, and situated in any desired apartment or place and provided 
with several other like apertures, each properly designated to correspond 
to the wants required, descends a series of inclined planes or movable 
levers, and as it approaches the end of each lever or —_ brings a 
metallic pin or stem connected with the bottom of the lever and with 
one wire of an electrical battery in contact with a metallic plate con- 
nected with the other portion of the annunciator and the opposite wire 
of the battery, or the wire of the stem and plate may be arranged vice 
versd, and closes the electrical circuit by which a series of mechanical 
devices are operated so as to strike a bell and partly revolve a cylinder 
or drum arranged on its periphery with blanks, names, and numbers to 
the proper distance required to bring to view the number of the room 
and the name of the article or person wanted. The plane or lever is 
released after the passage of the ball or other body, which is finally de- 
posited in a receptacle prepared to receive it, and the electrical circuit 
opened, leaving the cylinder or drum in the position desired, until turned 
back to its original position by the operation of a series of mechanical 
devices. A modification of this portion of this invention consists in a 
series of stationary inclined planes arranged at opposite angles in a 
frame, provided with apertures opening on to the upper ends of each 
plane, and having a metallic stem or pin connected with the side of the 
interior of the frame, the stem or pin and spring being suitably con- 
nected with the opposite wires of an electrical battery and with the 
other portion of the unnunciator, so that a ball or other body descending 
from one plane to the other presses the spring against the pin or stem 
and closes an electrical circuit, by which the cylinder or drum of 
the annunciator is operated in the same manner as by the former 
arrangement. The Second portion of these improvements consists in a 
method of operating the character card, by which the act of summoning 
a servant or calling for any articles is greatly simplified and 
rendered more certain. A series of instruments or devices are to 
be placed within the case of the annunciator corresponding in 
number with the number of apartments with which communication is 
to be established, and all the shields or indicators of one row (as there 
may be several rows) are to be actuated by,one shaft and crank, in 
order that any given shield after falling and indicating the want of the 
caller may be set back by such crank. Within each apartment, and im- 
mediately adjacent to the wire knob, is placed a card giving the proper 
direction for effecting the call, that is to say, directing the caller to press 
the knob once when be desires waiter, two when he desires cigars, three 
for coach, &c., and the characters upon the shield are to be arranged in 
the order beginning at the bottom with the instructions within each apart- 
ment. If two or more rows of instruments are employed the cranks of 
each series are to be mounted upon one shaft or connected in a suitable 
manner so that the register or display card of any instrument may be 
set by one crank. To operate such an apparatus, suppose that the 
shield is at its highest point, the armature away from and unobstructed 
by the magnet, and the electrical circuit with the battery open. A caller 
desiring a waiter, for instance, places his thumb or finger upon the knob, 
and by pressing upon it establishes communication with the battery and 
closes electrical circuit with the magnet which attracts the armature and 
removes the pallet from below the pin which rests upon it and moves 
such pallet inward below the next succeeding pin in the opposite series, 
where it remains until the pressure upon the knob is removed, when the 
pallet returns to its original position by the opening of the circuit and 
allows the shield to drop a distance sufficient to bring the word waiter in 
front of the window and thus indicate to the attendant in the office the 
want of the caller; each window of course being numbered to corre- 
spond with the number of the room connected with it. If cigars or 
article No. 2 or whatever it may be is wanted the caller presses the knob 
twice, which effects a second pulsation of the armature and repeats the 
closing and opening of the electrical circuit and brings the second 
character in view through the window, and so on throughout the series of 
characters. One battery will suffice to operate a large mumber of instru- 
ments, as the only labour the magnet has to perform is to release the 
pallet from one of the pins of the escape wheel, as the shield is very light 
and is nearly counterbalanced. The power required to release the 
pallet is very slight. A modification of this mode of signalling 
would be to employ a number of stops equal to the number of 
articles designated on the register, and a register card so placed or 
combined with the stop that each of the latter shall have a name to which 
it belongs, that is, one stop to water, another to matches, &c., so that 
a@ person desiring a given article shall press the knob corresponding to 
such article. In this way but one pressure of the knob would be neces- 
sary to all for any given article on the register. In lieu of a shield 
cumposed of a cylinder or portion of « cylinder turning upon a horizontal 
axis, the register may be affixed to a fiat rotary disc, having the articles 
arranged in radial lines about it. The sheet of paper upon which the 
register or list of articles is pivoted or inscribed is secured to the shield 
at each end by turning down upon it the extremity of the shield, which 
constitutes a cheap and perfectly secure attachment. The inventor has 
also combined with this annunciator a device for detecting the presence 
of fire in any room or apartment with which the register is connected, 
and this device consists as follows :—He attaches to any suitable portion 
of the case a bulb or vessel composed of glass or any suitable material, 
and having two cells or chambers, the lower and larger one of which is to 
receive and contain a quantity of quicksilver, and the upper and smaller 
one being to receive any excess of such quicksilver which the expansion 
of the latter will force into it, and which would otherwise burst the bulb. 
The wire from the battery is introduced into the small cell and nearly in 
contact with the quicksilver in the chamber, or at such a distance that 
the latter when subjected to a degree of heat of about 100 deg. Fah. shall 
expand and communicate with the said wire, and thereby close the circuit 
with the other wire, which conducts to the register, and which enters 
the quicksilver through the bottom of the chamber. A character is to be 
inscribed upon the shield which shall indicate to the clerk in the office or 
the attendant thatedanger exists, aud a like character is to be inscribed 
upon the card in each guest’s room corresponding to this, in order that 
attention may be called at once. 

2214. Varonisep Air ror Heatinc Porposes, 0. C. D. Ross, London.— 

Dated 25th June, 1873. 

This relates to improvements in the production of vaporised air in 
the manner of regulating and controlling the supply of air which is neces- 
sary to effect the perfect combustion of carbon and hydrogen by mixing 
these elements with the oxygen of the air previous to their ignition, and 
to the economical employment of these mixed gases or vaporised air 
when obtained for the purpose of heating a great variety of furnaces, 
ovens, kilns, retorts, evaporating pans, smithies, grates, and other heating 
vessels or apparatus in which it is now customary to employ for the pur- 
pose coal, wood, charcoal, or other descriptions of fuel. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE attendance of ironmasters and others yesterday (Thursday) 
in Birmingham, and the day before in Wolverhampton, was kept 
down to small proportions by the prevalence of the elections. The 
reports exchanged indicated a similar state of things at the works. 
New orders are being there received at very rare intervals, and 
the men are intent =e the political contests. Hardly three days’ 
work a week is available to them throughout the district generally, 
and there are instances in which mills are altogether standing, 
Much of this state of things is due to the high prices that rule 
upon every hand. 

The recent enormous increase in the expenses connected with the 
manufacture of finished iron was strikingly demonstrated at the 
meeting on Thursday last of the sheet makers in Birmingham. 
Upon that occasion Mr. George Beard, of the Regent Works, 
Smethwick, who is a man of much practical experience in the 
making of sheet iron, produced a statement of which the leading 
facts are as here, The difference in the simple cost of rolling 
sheets from puddled bars was £3 5s, per ton more than formerly. 
Manufacturers have to pay from 100 to 125 per cent. more for pigs, 
200 per cent. more for pom 300 per cent. more for slack, 664 per 


cent. more for puddling, and so on in proportion over and above the 
4 these figures in his capa- 


city as hono: secretary to the sheet iron makers, who desired to 
Paha goery. ike a fair profit upon their manufacture ; and he 
stated that the committee had upon a list of prices pro 
forma, exhibiti d ranging from £16 10s, per ton for 


an 
7 to 12 w.g., piled, rolled, or Staffordshire crown sheets, and 


former prices. Mr. Beara had com: 





£16 15s. for 13 to 17 w.g., which was set down at £17 ton up 
to 27 w.g., after which, up to 30 w.g., they {advance £1 per ton. 
It was proposed that £1 per ton extra should be charged for best ; 
extra best, £2; b.b., £3; and b.b.b. £5 per ton. Other great 
features in the proposed list were the items of specialities 
and other extras, which were set down to be charged for as fol- 
lows :—Specialities : nail sheets to 17 w. g., £15; best tack sheets 
to 18 w.g., £17 ; ditto to 19 w.g., £18; dish sheets, same quality 
as nail sheets, £15 10s.; gas-holder sheets for side and top to 
16 w. g., £16 10s,; ditto, sides only, £16 ; ditto, top only, £17 per 
ton. Extras:—Sheets under 18in. wide, per ton extra, 10s.; 
sheets under llin, wide, per ton extra, £1; frying-pan sheets, per 
ton extra, 10s.; circular sheets, one-third the price added on the 
quotation charged per ton for squares; peculiar shapes, tapers, 
&c., subject to special quotations ; common sheets rolled direct 
from good puddled bars, or common iron piled, £1 per ton off list. 
Amounts of 5s. per ton were also proposed to be charged on vary- 
ing widths and lengths, with 3 per cent. discount for prompt pay- 
ment, or 24 per cent. on the 10th of the month following delivery. 
It was proposed that alterations in the price of iron from time to 
time should be regulated in the percentage of discount. After 
some discussion it was unanimously agreed to adopt the list, with 
the alteration of £1 advance per ton being charged on each gauge 
in sheets from 24 at £20 per ton, up to 30 w.g., which was set 
down at £25 per ton. These proposals were at once laid before 
the Ironmasters’ Association, then meeting, by whom it was deter- 
mined to have the report printed, and to court opinions upon it. 
When these opinions shall have been expressed, then the sheet 
iron makers will know whether there is any reasonable prospect 
of their being able to carry out their views. 

Waiting the determination of the ironmasters, the sheet iron 
makers are not forward to quote for large crders at other than the 
maximum prices above sketched ; and these, it is hardly requisite 
to add, the market is unprepared to give. The most needy makers 
who are much in want of orders accept old prices. The move- 
mentdoes not apply to the high class sheets, such as those produced 
by > Cookley Company, and by Messrs. Baldwin, of the Wilden 

orks. 

The movement on the part of the galvanisers for a rise of 50s. 
per ton in galvanised roofing sheets must also be regarded as ten- 
tative. What they will finally determine to do will hinge upon the 
conclusion before spoken of to which the ironmasters in bulk may 
come. At present the leading galvanised sheet houses are demand- 
ingas muchas £25 for sheets of 24 gauge; this is exclusive of 
packages, which mean a further 20s. to 35s. per ton. Considering 
that singles, subject to the altered prices yet to be declared, are to 
be had at £14 10s., this is a high quotation for galvanised sheets. 

The market has been quiet for iron all the past month ; in that 
respect the'contrast between this year and last is singularly marked. 
Nor am I able to speak with a large amount of confidence as to 
the immediate future. My impression is that unless there should 
be a declared reduction in all the districts a very quiet trade will 
be done even when spring has set in. The market evidences every 
resolve on the part of the bulk of the consumers to abstain from 
buying at present rates. Dabs of orders are now and again given 
out at the high figures quoted by the first-class makers ; but it is 
only when very considerable reductions upon current quotations are 
accepted that a favourable specification can be secured. For com- 
mon sheets and bars and strips in particular there were trans 
actions in the latter part of the month which are unexampled in 
the reduction which they show in minimum as compared with 
maximum rates. 

As regards the Birmingham miscellaneous trades it may be 
remarked that though the general condition of trade is hardly so 
satisfactory as it was a twelvemonth ago, yet the demand is 
moderate, and business is characterised by much healthiness. The 
local foundries are well engaged upon the execution of some Indian 
orders for ornamental metal work. In iron hollow-wares generally 
the demand has fallen off, particularly in iron tubes, bedsteads, 
and hollow-wares ; but much activity is apparent in the manufac- 
ture of iron braziery goods and galvanised wares, in which advances 
seem imminent, consequent upon the pending rises in plain and 
galvanised iron sheets. The nut and bolt trades partake of the 
general animation of the carriage and rolling stock manufacture. 
Machinery, tool, and implement makers find as a rule full employ- 
ment in the execution of colonial orders. The recently declared 
rise in tin plate and japanned wares has not yet proved very detri- 
mental to these departments, the inquiry being tolerably brisk. In 
some of the winter branches, such as the gasfitting, chandelier, and 
stove-grate manufactures business is declining. Quietude dis- 
tinguishes the gun trade now that the temporary activity incidental 
to the despatch of the Ashantee expedition and the equipment of 
the native tribes has passed off. Still the joint-stock factories are 
well engaged. In the electro-plate branch, business is well sus- 
tained on home account. 

The views entertained upon the past and present of trade here 
by the leading men of the South Staffordshire district were fully 
expressed on Monday by Mr. T. Shaw, the head of the hardware 
firm of that name, when he spoke as chairman of the directors, at 
the annual meeting of the Wolverhampton and Staffordshire Bank 
ing Company. He said that within the past two years the im- 
provement which had taken place in the iron trade and the staple 
industries of the district had been so considerable, that at length 
the value of materials had reached a point far in advance of 
that which had heen usual for a great number of years. How 
far such jrapid and extravagant, but almost necessary, though 
merely temporary, advances proved to the benefit either of the 
trades immediately concerned or to the advantage of the commu- 
nity at large, was very doubtful. If that were a fitting occa- 
sion, it would not be very difficult to prove that such exceptional 
times tended very materially to deteriorate and demoralise the 
character of our working population; and, might he not add, of 
that also of some of the employers? Upon the trades of that 
district every one knew that such unnatural and inflated rates 
tended to bring about the same influence as that aimed at in the 
game of “‘ Beggar my neighbour.” Already the reaction which 
inevitably succeeded such a state of things has set in, and had 
spoiled them of the fair expectations which they had entertained 
that a fair and long-continued improvement in the trade had 
begun. It was not so clear that the lesson which such a state of 
things should teach had been learnt. They must all appreciate 
the hope uttered recently by the chairman of the iron trade that 
such a rate of prices might never again be attempted in connection 
with the iron trade of South Staffordsbire, 

Excepting at those collieries where there is an excellent demand 
for coal for domestic uses, the extent of work doing is trifling, 
and but for the high wages they are getting, the present and the 

rospective condition of the colliers would be altogether unsatis- 
actory. Complete and valuable information, showing the extent 
and value of the North Staffordshire coal-fields, is likely to be 
forthcoming a few weeks hence. It has been promised by Mr. 
C. J. Homer, who is in every way capable of affording it, by 
reason of his intimate knowledge of the subject. Mr. Homer was 
on Monday made the new president of the North Staffordshire Insti- 
tute of Mining and Mechanical Engi s, which, though one of our 
scientific institutes, promises to be one of the most useful and most 
spirited. A paper upon ‘The Economical Application of Steam 
Power to the Drainage of Mines and the Raising of Minerals” was 
read to the members on Monday by Mr. Woodworth, of Longton; 
and the paper will be printed for the use of the members. On the 
same occassion Mr, Applegarth, of London, again illustrated the 
peent for securing respiration in deadly gases; and Messrs. 
omer and Thompson experimented with dynamite as used for 
shot firing at the Whitfield Colliery. Some sixty of the members 
dined together at the close of the meeting at the Railway Hotel, 
Stoke-upon-Trent. 











A SERIOUS explosion occurred at the Ishapore powder mills near 
Calcutta on the 7th January. Five lives were lost and several 
persons were injured. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

A very dull tone still pervades the metal market of this distri 
and there is very little business to report for the past week. 
kinds of pig iron are, if anything, weaker in price, and thereare less 
inquiries with more offers on the market. Forge descriptions are 
decidedly easier to obtain, and some makers are di to make 
very considerable concessions in order to induce business, In 
foundry iron the weakness is perhaps not quite so perceptible, but 
prices if anything are 1s, to 1s. 6d.‘perton lower than last week. All 
consumers seem determined to keep back orders for the present, and 
a very unsatisfactory and uncomfortable feeling prevails through- 
out the trade. No. 3 foundry pigironis now quoted at from 
2s, 6d. to 95s. per ton, delivered in the Manchester district, and 
No. 4 forge at from 85s. to 90s. per ton, according to quality. In 
manufactured iron there is also very little new business to report. 
Some few orders have been - out for bar iron for prompt speci- 
fications, but makers are finding it necessary to accept £11 12s, 6d. 
per ton for ordinary iron bars, and I have heard that even consider- 
ably less than this figure is being taken. Hoop iron is being quoted 
at from £13 2s. 6d. to £13 5s. per ton, but the demand is by no 
means good, and there is a keen competition for any orders offering. 

The various works in the district continue fairly employed on 
old orders, but unless there is a considerable improvement in the 
amount of new business coming to hand, short time will very soon 
have to be resorted to at many of the works. The slackness of the 
cotton machinists, if anything, increases; tool makers and engineers 
are receiving no new orders of any importance ; foundry works are 
not at all well off for orders, and one or two concerns are standing 
for want of work at remunerative prices, 

The Oatwood Iron Co., who are erecting works near Man- 
chester, expect, I understand, to get their new furnaces in blast 
during the course of another month. 

The coal trade of this district continues quiet, and although 
Lancashire pit-quotations are nominally unchanged the tendency 
of prices is decidedly in favour of buyers, Yorkshire coal con- 
tinues to compete largely in this district at low prices, and pur- 
chasers have little difficulty in obtaining concessions. In some 
cases Lancashire proprietors have issued slightly reduced lists, but 
generally these reductions had been discounted by buyers, and for 
forward delivery considerably under current rates are being ac- 
cepted, The shipping trade is still dull, but a few more inquiries 
are reported, as ane have found that the lists issued are not 
lower than the prices which had been previously paid; with the 
present inequality in prices, which in most cases are a matter of 
arrangement between buyer and seller, it is difficult to fix upon 
any definite basis for rates, but the average pit quotations with 
which the present month has opened are about as under :—House, 
16s, to 20s. per ton ; furnace coal, 13s, to 14s.; and good qualities, 
15s.; engine coal, 11s, 6d. to 13s. 4d.; and slack, 10s. and 10s, 6d. 
to 11s. 6d. per ton, 

The sinking of new pits and the re-opening of old ones is now 
beginning to have its natural effect in throwing larger supplies 
upon the market, and as an illustration it may be mentioned that 
at Denton, where some disused mines are again in operation, an 
additional output of 1000 pit tons per week has been secured, which 
it is expected will be more than doubled as soon as the necessary 
appliances have been obtained. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


TRADE in the North of England, as in other parts of the king- 
dom, has been abandoned for electioneering during the past week. 
Next to no business has been transacted in theiron trade. At the 
usual weekly market on Tuesday, at Middlesbrough, there was an 
excellent attendance, but, as was expected, the time was taken up 
in discussing politics, - 

Although pig makers still ask as much as 87s. 6d. per ton for 
No. 3, it cannot be denied that the market is considerably flatter. 
Buyers will not give more than 83s. for that quality, and they 
confidently believe that they will soon be able to purchase at a 
still lower rate. 

The Cleveland Ironmasters’ Association returns, showing the 
make of pig iron for January, have not yet been published, but I 
have reason to believe that when they are issued they will show a 
very considerable increase. Such being the case, itis exceedingly 
probable that prices will fall at once. Many persons in the trade 
think that the demand for pig iron will increase as the spring 
shipments commence, and that prices will be maintained; but 
others are of opinion that a continuance of quotations as at present 
will drive consumers to foreign competitors, 

In the finished iron trade prospects are be gone Of course 
any reduction in the price of pig iron will benefit the manu- 
facturers, some of whom have actually been working at a loss. 
There are a great many inquiries for rails, and during the past 
fortnight Cleveland makers have received a fair share of orders in 
the,market. In a short time the wages question will have to be 
reconsidered, and the manufacturers are looking for a reduction 
which will enable them to compete better with other districts. - 
Producers of ship-plates are fairly employed, and can readily ob- 
tain £13 per ton free on trucks at works, Common bars are 
quoted £11 10s.; puddled bars, £7 7s, 6d. to £7 12s. 6d., but busi- 
ness has been done at £7 5s, 

The cut nail trade is improving. This branch of industry was 
recently introduced to Middlesbrough, where there are such faci- 
lities for carrying it on successfully. It is probable that several 
other branches of the iron trade, which might be conducted with 
great advantage in Cleveland, will be established in the capital of 
the North of England iron trade. 

Little need be said about the coal and coke trades. There is 
great activity, but the production is now so enormous that stocks 
are increasing in different parts of Durham, and it is expected that 
prices will gradually fall. 

The long-promised visit of the directors of the North-Eastern 
Railway to the Cleveland district has not yet been made. The 
election is, of course, a good reason for the delay at present. 

Ata meeting of the directors of the Consett Iron Company, 
(Limited), held in Newcastle-on-Tyne, an interim dividend of £2 
pee share free of income-tax has been declared to all the share- 

nolders on the books on the 10th inst. 

The first annual meeting of the Britannia Iron Company 
(Limited) was held in their offices at the works, Middlesbrough, on 
Tuesday; Mr. John Stevenson in the chair. The report and 
accounts were passed, and four new directors elected. 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THe remark made in my last week’s communication as to the 
price of fuel has proved accurate in a greater degree than I at the 
time anticipated. It would appear from the announcements made 
on or about the 1st instant by many of the coal-owners of this 
district, that the demand for coal is excessively small, and far 
below what it commonly is at this time of the year. I am 
aware that at most of the pits within a wide circuit from this 
town there are stacks coal of considerable dimensions. 
These have stood for some time, and are rather on the 
increase than diminishing in size, despite the fact that the 
colliers are only working three or at the most four and a-half days 
per week, The reductions are in some cases , varying from 
4s. to Zs. per ton, Best Kilnhurst coal is quoted 17s, 6d,; seconds, 





16s.; and common, 15s, The Sheffield Ooal Company’s new list is 
as follows :—Picked branch, 18s., a fall of 4s.; t Birley Silk- 
stone, 15s., a fall of 2s, 6d.; screened Silkstone nuts, . 


no 
alteration; screened seconds coal, 12s, 6d., a fall of 1s. 6d.; 
coke breeze, 13s., a fall of 2s.; and hard melting coke, washed 


28s,, a fall of 2s.; all per ton of 21 cwt. at the pit mouth, Earl ' 


Fitzwilliam’s coal is 2s. ton lower. Messrs. Chambers and 
Son reduce from £1 6s, to £1 4s, 2d. and from £1 2s. 6d. to 
£1, and Messrs. Newton, Chambers, and Sa a 
similar concession. Another firm lowers house coal per ton, 
from 20s, 10d. to 17s, 6d. ; and engine coal from 12s, 2d. to10s. The 
Car House pit prices are put down 1s.; Manvers Main 4s., in two 
recent falls, and both Messrs. Wells, i , and the Wharn- 
cliffe Silkstone Company make a reduction of from 2s. to 3s. The 
cther proprietors must perforce follow suit. 

If the Coke Association will now have the sagacity to reduce their 
official price from 30s. to 25s. or 23s. per ton, I think we may, from 
the day they do so, date the recovery of the Sheffield steel trade. 
That it can be done is not to be doubted for a moment, neither 
does my information lead me to suppose that the demand is by 
any means large enough to justify stubborn retention of the 
market — at 30s. 

It is, I believe, the universal opinion in the steel trade here that 
such a drop in coke as I have indicated would set business fairly 
going again, and would very quickly redound to the advantage of 
the coke makers themselves. As it is, the general steel trade is 
in an inactive condition, few of the firms having anything like the 
demand they could supply. Bessemer steel is certainly being 
used for many articles in the Sheffield and other trades for which 
cast steel to be the accepted material, but still the alteration 
by no means accounts for the + falling off in business, neither 
is such falling off wholly attributable to the nearly total abstrac- 
tion of the American demand. The main cause is uhderstood to 
be the fact that fuel has been and is so dear that prices have 
been put up where such a step was possible, and where it was im- 
possible the quality of the steel has been lowered, to the per- 
manent injury of the reputation of the town. 

In the heavier departments of the iron trade a moderate 
business is being done—chiefly in armour, boiler, and ship-plates. 
The first-named plates are likely to be in great request fe r some 
time, seeing that the appliances for their production are of the 
most ponderous nature, and are not kept up by more than two or 
three firms, two of which are at Sheffield. 

The Sheffield Banking Company’s report for the past year shows 
a profit of £58,396 16s. 6d., enabling the directors to declare a 
dividend of 17 per cent., and to carry a balance to the reserve 
fund, which now amounts to £104,308 16s. 2d. 

The report of the North Central Wagon Company, to be pre- 
sented to the shareholders’ meeting in a few days, states that the 
opening up of new collieries has created a brisk demand for 
wagons. The wagon stock has increased during the half-year by 
320 wagons. The usual dividend of 10 per cent. with a bonus of 
4 per cent., free of tax, is recommend: 

About 2000 of the Clay Cross Com ’s miners struck on Thurs- 
day last. The leaders of the South Yorkshire Miners’ Association 
addressed them a day or two afterwards, and did not by any means 
support the action of the men. One reason for this is probably 
= fact that there are large numbers of non-unionist men at these 
pits. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a want of activity in the Glasgow warrant 
market during the past week, and prices have been tending down- 
wards. On Friday the market was quiet, opening at 104s. 6d.; it 
receded to 103s. 104d., and closed buyers 104s, 1}d., sellers 
104s, 3d, The tone was flat on Monday, with business done from 
102s. to 103s., closing nominally at 102s, 3d.; and on Tuesday the 
market was also quiet, the transactions ranging from 101s, 6d. to 
-_ > cash, closing with buyers at the latter, and sellers asking 

s. 

The prices of makers’ iron, as will be seen from the followi 
quotations, have again fallen considerably:—Gartsherrie, No. 1, 
110s.; No. 3, 103s. 6d.; Coltness, No. 1, 112s. 6d.; No. 3, 
104s.; Summerlee, No. 1, 107s.; No. 3, 102s. 6d.; Carnbroe, No. 1, 
108s.; No. 3, 102s.; Monkland, No. 1, 104s,; No. 3, 102s.; 
Clyde, No. 1, 104s.; No. 3, 102s.; Govan, No.1, 104s.; No. 3, 
102s.; Langloan, No. 1, 110s.; No. 3, 103s,; Calder, No. 1, 111s.; 
No. 3, 103s,; Glengarnock, No. 1, 1098; No. 3, 104s.; 
Eglinton, No. 1, 104s.; No. 3, 102s.; Dalmelli n, No. 1, 


106s.; No. 3, 104s,; Carron, No. 1, 110s,; Shotts, No. 1, 
112s.’ 6.5 No, 3, 1088; Kinneil, No, 1, 107s, 6d; No. 3, 
3. ° 


The shipments of pig iron from Scotch ports during the week 
ending the 1st inst. amounted to 5635 tons, being 896 less than in 
the previous week, and showing a decrease of no fewer than 3035 
tons on the corresponding week of 1873. The imports of Middles- 
brough pigs at Grangemouth for the week were 1590 tons, bein 
1364 less than in the previous week, but exhibiting an increase o 
210 tons on those of the corresponding week of last year. 

It is somewhat discouraging to find that the manufactured iron 
trade, which began the year so hopefully, now shows unmistakeable 
signs of arelapse. The orders that came in very freely about the 
beginning of January are being quickly wrought off without —_ 
replaced to anything like the full extent with fresh ones, an 
indeed it is only by keen ae in many instances that they 
can be obtained. Although the prices are nominally unaltered 
purchases are in not a few cases being made on easier terms, and 
the Scotch makers are meeting with formidable rivals in those of 
the North of England, whence iron is at present delivered on 
the Clyde at from 5s. to 10s. below the home prices. In estimating 
the value of that fact, regard must of course, be paid to the respec- 
tive values of the two materials for the purposes of our trade, but 
there can be no doubt that it places our manufacturers at a con- 
siderable disadvantage. 

Both in the stores and at the pitheads the he of coal have 
been accumulating, but the prices are, nevertheless, maintained 
with hardly any change. It is doubtful whether they will now 
fall much lower, because the open weather and the comparative 
slackness of the manufacturing industries have reduced the de- 
mand almost to a minimum, ‘here has been much short time at 
many of the collieries, both in the western and eastern mining 
districts, which is again being attributed to a scarcity of railway 
wagons for transit, although it has been shown over and over 
again that, except in very few instances, these complaints have 
been entirely groundless. The most frequent cause of short time 
is that the miners decline to work while there are the smallest 
stocks collecting. One of the pits at Halbeath Colliery was re- 
cently kept idle a whole week on this account, and about 
forty of the miners were prosecuted by the proprietors, Messrs, 
Henderson, Wallace, and Co., before the Sheriff of Dunfermline, 
who convicted and fined them £2 each with 20s. of expenses. Since 
that time arrangements have been made between the employers 
and workmen at several of the pits, whereby the latter are to work 
only four days per week to keep down the output. There is now 
very little doing in the shipping trade on the east coast. 

A mass meeting of miners was held at Wishaw the other day, 
at which it was that, with the view of kee’ up the wages, 
the eight hours system should be immediately adopted throughout 
the district, that the men remain idle every Thursday, and that if 
these restrictions should not be sufficient to reduce the output to 
the teeny limit, there should be a couple of idle days every 


wee 
Notice of a reduction of 1s. per day having been given by the 
coal masters of A , & crowded of the miners was 
held in Kilmarnock on Monday, to consider what measures should 
be adopted to resist the proposed reduction, The coal masters 
also held a meeting the same day, and were waited upon bya 
deputation of the miners, when the former agreed to allow the 
to remain at the old figure for another fortnight, and 
to take “This 





tiations a the ae place in the op ne 
arrangement was workmen’s meeting, expressed 
their eistuelion ola thane resolved that all the pits which were 
idle should resume work on the following day. 

The operative masons of Alloa came out on strike on Monday, on 


account of their emp! having resolved to pay the wages fort- 
ightly instead of —_ 

e annual meeting of the shareholders of the Carradon Copper 
—— (Limited) was held in Glasgow on Monday, when a 
divi of 74 per cent., in addition to an interim previous one of 
5 per cent., was declared for the year, 





WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE colliers of the district have shown a commendable foresight 
in view of the prevailing elections, and have worked with much 
assiduity up to the very eve of the elections. The quantity of 
coal turned out has been very large. I must premise that this is 
as regards steam coal, for in the house coal collieries little has 
been done, the demand being small, In more than one dis- 
trict, to my knowledge, the men have only been engaged of late 
about two days in the week; yet it is remarkable with what 
firmness coalowners retain the o! ices, only a few being induced 
to quote a shilling or two less. It is now tolerably certain that as 
the spring advances there must be a fall in house coal. As 

steam this is not so certain ; even now it is difficult to get 
~ kind of steam quoted under 17s. per ton at the pit. 
ery little has to be recorded as I write, the election contests 
engrossing all attention, and keeping the men ir the streets or 
public houses iastead of at the mills and coal bag Aber- 
dare on Tuesday was filled with dense multitudes, between 
whom wordy strife as to the merits and demerits of the 
candidates ran high. By the colliers, Mr. Halliday, pre- 
sident of the union, was warmly supported, and Mr. Fother- 
gill, on the other hand, was chee on his occasional visits 
to the thoroughfares both of Merthyr and Aberdare. With 
regard to his candidature, the prominent argument amongst the 
people was that to him in a special measure was due the prosperity 
of the coal trade. It was he and Vivian of Swansea who advocated 
the superiority of the South Wales coal to the North in the 
Admiralty trials, and it is inferred from the great agp | given 
to the trial that the prosperity of the South Wales trade 
originates from this. 

The iron trade is looking better, and prospects held out by the 
ironmasters of the district are ie But a good stream of trade 
is required to put matters at in a good light, many of the 
furnaces in the neighbourhood in eg 

An old collier working at the Bute Collery, Treherbert, was 
charged this week with the very dangerous offence of opening his 
lamp in the colliery. Ashe was a man of good character, only a 
nominal fine was inflicted. 

There is an effort being made by the Monmouthshire Canal 
Company to form a new line of rail in connection with Abersychan. 

Next week Sir Ivan Bertie Guest, the chief proprietor of Dowlais 
Works, will contest the county, and with this and Cardiff, Swan- 
sea, and Newport elections ended, we may hope to settle down to 
steady work. 
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PNEUMATIC TRANSMISSION. 

Ir is possible that many of our readers have had, like 
ourselves, a personal experience of the “atmospheric rail- 
way” laid between London and Croydon and Kingstown 
and Dalkey. We cannot call to mind at this moment the 
precise period during which the first-mentioned line was 
worked. The second, about a mile and three-quarters long, 
was in operation for many years; and the atmospheric tube 
was not replaced by locomotives until the line was extended 
from Dalkey to Bray, and formed a link in the system of 
the Dublin and Wicklow Railway. We shall not stop here 
to consider the nature of the objections which rendered the 
use of the pressure of the atmosphere inadmissible as a 
means of transport on the large scale contemplated b 
Messrs. Clegg and Samuda. Enough was done, at 
events, to prove that very high speeds could be realised 
even with moderately heavy loads. With the disuse of 
the system on the Dalkey line some fourteen or fifteen 
years since, it appeared that the invention had expired. 
This was not the case, however, and a few years since a 
good deal was heard of Mr. Rammell and the pneumatic 
despatch. A line, it will be remembered, was laid from 
Euston to Holborn, in which small trucks were moved at 
a high velocity by exhausting the air in front of them by 
means of a great fan. The system has been extended from 
Holborn to Cheapside, and is now, we believe, in active 
operation, transporting parcels and light goods, &c., from 
and to Euston. The idea, which failed when put in practice 
on a large scale, appears likely to work well within certain 
limits on the moderate scale of the pneumatic despatch. 
But it is not with this that we have at present to do, but with 
the far more ——- part played in the economy of this 
vast city by the atmospheric railway reduced to very 
muute dimensions indeed—dimensions so small, in fact, 
that we have thought it well to glance, as we have done, 
at the history of the atmospheric railway, lest our younger 
readers at least might fancy that the network of small 
pipes extending beneath our streets, and rapidly augment- 
ing in complexity and extent, represented a thing totally 
new on the earth, and never thought of before by anyone. 


We publish this week, by the permission of Mr. Culley, ' 


chief engineer to the Post-oflice department, and through 
the courtesy of Messrs. Eastons and Anderson, of Erith, 
drawings of very remarkable, if not unique, machinery 
recently erected by the firm we have just named at the new 
Post-office, St. Martin’s-le-Grand. The drawings show one 
of three 50-horse power compound beam engines, and 
these engines drive air pumps, which pumps are em- 
ployed in “blowing” and “sucking” messages through small 
air pipes or mains laid beneath our streets, and already 
representing an aggregate length of about twenty miles. 
We have said that the machinery is almost, if not quite, 
unique, and for this reason, that the engines can be used 
either to produce a vacuum or a plenum; that is to say, 
they can either force air into or exhaust it from a main, 
and this, we believe has never before been done on so large a 
scale. Before describing the engines or pumps we shall say 
something about the work they are intended to perform. 
According to popular belief, when a telegraphic message 
is given in at any of the district or local post-offices in the 
metropolis, that message is telegraphed direct to the town 
for which it is intended, say Edinburgh or Birmingham. 
But this is not the fact. All m are first transmitted 
to the new Post-office in St. Martin’s-le~-Grand, whether 
from the metropolitan offices or from the country. But the 
way in which ie are sent varies. Thus, from all country 
districts the message is sent by wire to the head office, and 
in the case of a great many of the London offices the 
same rule holds good. But as regards extensive and 
important metropolitan districts, a different system is 
adopted. For example, in Fleet-street, nearly opposite 
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Chancery-lane, is a district post-office. From this tele- 
pe messages are not sent to the head office by wire 
"he message when written, is with many others placed in a 
little transmittin piston, of which we shall have more to 
say presently. is transmitting piston is placed in a 
tube, and is blown or sucked—to use popular phraseology— 
to the new Post-office. There the messages are taken out, 
sorted, and handed over to various mem of the tele- 
graphic staff to be forwarded by wire to their destination. 
io are in existence, or will be very soon, no 
fewer thirty-four of these pneumatic despatch lines in 
the metropolis, and the engines which we illustrate this 
week are intended to supply the motive power required for 
the transmission of the little piston 
The annexed sketch (Fig. 1) gives a block plan, not 
drawn to scale, which will make the eral arrangement 
of the new building clear. It will be seen that it is 
rectangular in plan, the front facing the old Post-office, 
and the southern side ing on Newgate-street. There are 
two courtyards, A B, and an intermediate pile of — 
Cc. These all communicate by corridors and stai an 
it is worth notice that, notwithstanding the great height of 
the building, a lift has not been provided by the itect 
—a grave defect, which must sooner or later be remedied. 


In the base of the block C is the room. In this 


room, which is about 84ft. long, are disposed 30,000 cells, 








on ae — covered with Sp po ed deal ona At 
one side of this room is a species o pomess ny ogany, 
on which are fixed some hundreds of contact screws, by the 
aid of which the wires can be connected to a set of 
subsidiary wires ascending to the - floor of the building, 
where a similar partition is placed,and provided with binding 
screws, by which the battery wires are connected to the 
line wires radiating to the ends of the earth. This upper, or 
attic floor of the building, contains an enormous apartment, 
affording accommodation for about 650 male and female 
tele ists. The shape of the room will be gathered 
from the sketch Fig, 2. It will suffice to state here that the 
instruments used are the most perfect known, and that a 
very large proportion of the work is done by the printing 
telegraph, the messages being delivered by strips of per- 
forated paper on to strips of paper not perforated, on the 
dot-and-dash system. The paper is made up wet into rolls; 
these when dry are cut in a lathe into strips about fin. 
wide, and this process of cutting is so essentially neat that 
we regret that we can do no more than allude incidentally to 
it here. Our business is not at present with the electrical 
department, but the pneumatic arrangements by which 
messages are first sent to the Post-office. 

It will be seen from Fig. 1 that the building is divided 
at the ground level—which is about 14ft. below the street 





worked by crank discs keyed on them, the connection to 
the condenser being by inclined Sin. pipes. The injection 
water is taken from a tank under the battery-room, sup- 
plied either from the deep well or from the water com- 
pany’s main in the building. 

_ The entire duty of the engines, it will be seen, consists 
in working the air pumps, me as these may be used 
either as vacuum or compressing pumps—an arrangement 
all but unique, as we have said—we append the sketch, 
Fig. 3, which shows the general arrangement of the pum 
and mains in plan. The vacuum pipe, V, passes down the 
centre of the engive-house, and connects with the three air 
pumps, A, A, A, on each side by stop valves and branch 
pipes. Two pressure mains, P, P, run outside the air 
pumps, as shown, uniting at U. It will be understood 
that by the aid of the stop valves any engine can be made 
| to compress air while another is exhausting, and vice versi. 
| The mains subsequently branch off into a double system of 
pipes traversing the streets, so that, by the action of suit- 
able valves, any transmitter may either be blown to the 
Post-office or sucked from it, or may be blown from the 
Post-office or sucked to it, from the district stations. The 
air from and to the engines is conveyed by 18in. round cast 
iron pipes laid under the battery-room into the boiler 





courtyard, where they become 18in. by in. flat pipes laid 
: ' = Close to the walls, and rising 
in the corners ascend to the 
top floor, where they turn 
into the operating room and 
run side by side, a vacuum 
and a pressure main, under 
the battery of transmitting 
instruments, to which they 
are connected by brass cocks 
and lead pipes. The trans- 
mitting instruments, which 
are of very simple but in- 
nious construction, are the 
invention of Mr. J. W. 
Wilmot, Mr. Culley’s assist- 
ant-engineer, under whose 
immediate superintendence 
the machinery we have 
described has all been 
arranged and designed. 

It would be impossible 
without complete drawings 
toexplain preciselytheaction 
of the transmitting and re- 
ceiving apparatus. In our 
impression for July 15th, 
1870, will be found draw- 


ings of that designed by Mr. 
Siemens and by Mr. Varley; 
Mr. Wilmot’s apparatus 


is, however, much simpler, 
and may be briefly described 
thus: A brass box A is con- 
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footway—into two courtyards separated by the battery 
room. In that marked A is an engine house, containing 
three 50-horse compound beam engines, one of which we 
illustrate in our portfolio this week. In the other, 
marked B, are fixed four 50-horse boilers, in a house 
somewhat similar to that containing the engines, This 
courtyard also contains a very fine chimney carried a little 
above the general level of the roof of the building. In 
one corner a deep well is being sunk for the supply of water 
to the engines. A depth of about 220ft. has been reached. 
A bore-hole will be driven from the bottom right into the 
chalk, and when this is complete a pair of subsidiary 
engines, to which we shall return presently, will be erected 
to do the pumping and some other work. 

We shall first describe the engines, next the system of 
pneumatic transmission, and lastly the boilers and their 
adjuncts. 

net the Wolff type, the high-pressure cylinder 
is 17in. diameter, 4ft. 1Jin. stroke, and the low-pressure 
cylinder is 25$in. diameter, 5ft. Gin. stroke, with wrought 
iron double vibrating on wrought a 
supported by pedestals resting on entablatures, carried 
by 6in. columns on massive bed-plates, which in their turn 
are a by heavy cast iron frames resting on lower 
bed-plates secured to a layer of concrete 6ft. thick, which 
underlies the whole building. The foundation bolts are 
6ft. long, with footlock-plates on their lower ends, and are 
let down into holes about 15in. diameter made in the bed 
of concrete and then run up with Portland cement grout. 
Upon the lower bed-plate of each engine, and immediately 
under the beam, are two exhausting and compressing pumps 
35in. diameter, 3ft. stroke, with pump-rods guided at their 
upper ends by parallel motions at either ends of the beams, 
those at the cylinder end guiding also the pairs of piston- 
rods. Each pump is arranged either to draw from an 18in. 
vacuum main laid between the pumps through leather 
~- valves or to force through similar valves on the opposite 
side into two 15in. pressure mains, which afterwards unite 
and form one 18in. main. Each pump can be shut off 
from either main at pleasure by screw slide valves, and by 
means of similar valves air can be taken in from or dis- 
charged into the atmosphere instead of from and into the 
vacuum and pressure mains. The valves, four in each 
group, 3in. by 4in., are of leather, with suitable iron 

g pieces, and beat on gun-metal seats, which have 
been so arranged that they can be easily withdrawn and 
ex for reserve valves when out of order. Steam is 
supplied to the high-pressure cylinder at 70 1b. pressure, 
and distributed by means of double slides arranged so that 
the expansion can be varied without stopping the engine 
by altering the length of the cut-off slide by means of a 
right and left-handed screw. The condensers are placed on 
the lower level, under, but to one side of the cylinders, 
and the trunk single-acting air pumps 18in. diameter, 2ft. 
stroke, are under the outer ends of the crank-shafts, and 











| a loose lid held on by ane 


nected by a lead pipe to 
the street main, as shown in 
the annexed sketch, Fig. 4; 
at the base of each box is 
a slide B with a hole in it, and at the side is a 
union pipe fitted with a sto k, by which com- 
munication can be established with the pressure or 
vacuum engine main. Suppose a message has to be 
sucked from Fenchurch-street, then the slide is closed and 
the vacuum-cock C opened ; the message being placed iv 
the transmitting carriage, it is inserted in the tube at Fen 


FIG. 5 
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church-street by the aid of an apparatus similar to that at 
St. Martin’s-le-Grand. The fact that a message isin the 
tube is telegraphed to St. Martin’s-le-Grand ; the slide is 
shut by the attendant, and the cock to the exhaust main 
opened; a vacuum is at once established in the tube, and 
the traveller or transmitter arrives at St. Martin’s-le~Grand 
and gives notice of its arrival by striking sharply on the 
slide ; the attendant turns the cock C, and opens the slide 
B, when the message drops out. To send a message pre- 
cisely the same arrangement is used, but in reverse order ; 
that is to say, the vacuum is established at Fenchurch- 
street, and the transmitter sucked to the district there, 
but the message may be blownin either case, instead of being 
sucked, in a way which will be readily understood without 
further description. The transmitters or pistons are gutta- 
percha tubes about 8in. long and 1}in. diameter, fitted with 
tic band; they are covered 
with felt, and are a very easy fit. One is shown in Fig. 5. 
It is found that the lighter they can be made the better 
they last. The velocity of transmission does not appear in 
any case to exceed about twenty miles an hour. 

Returning now for a moment to the engines, we may 

int out one or two iarities in their construction. 








e first is the use of plunger air pumps—one is very 
clearly shown in our working drawing. Another is the 
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construction of the jet, which has been adopted from the sion, The general principle is, that the slack coal placed 


condensers used in obtaining a vacuum in sugar machinery, 
a class of work to which Messrs. Eastons and Anderson 
have devoted much attention with marked success. In- 
stead of a rose, each injection pipe is fitted with a couple 
of funnel mouths or dispersers, so that the injection water 
is very fully distributed and the jet just meets the incom- 
ing steam, and although the condensers are not large, a 
very high vacuum is obtained. A third peculiarity lies in 
the method of working the slides. The two main slides are 
driven by a crosshead common to both,and lying close to 
the cylinders. The single rod descending from the centre 
of the crosshead is guided at the bottom, and driven through 
a rocking shaft by the eccentric. Wheel and sector gearing 
of remarkably neat design is used for shifting the valves at 
starting, should the engines get on or near a centre, It 
will be seen that the engines are fitted wtih governors of 
the Porter type. These governors do not operate on the 
expansion gear but on throttle-valves, and the arrangement 
for regulating the velocity of the engine is peculiar in that 
the engines are not controlled by the governors alone, but 
by a secondary regulator in connection with the air main, 
and illustrated in our drawing. The engine might be 
speeded properly by the governor, and from some cause the 
pressure in the main might increase, the load would aug- 
ment, and the governors would give more steam. But this 
is just what they should not do, and so a little piston and 
cylinder are fitted below each governor, and when the pres- 
sure tends to rise in the mains these pistons act against 
a weighted lever tending to open the throttle-valves, and 
close them ; so that, if the speed or the pressure increase, 
either governor is free to act on the throttle-valve and close 
it. 


ina hopper above the boiler front is pushed in on the 
grate by two rectangular plungers actuated by cams. The 
fire-bars also have a movement given to them by other 
cams, and this movement carries the coal forward on 
the grate. The apparatus appears to be exceedingly effi- 
cient, but it is costly and heavy, and all access to the boiler 
front is prevented, and so some difficulties are incurred 
in the fitting of the glass water gauges. 

In one corner of this boiler quadrangle is the well to 
which we have before alluded ; when this well is complete, 
which it will not be for some months in all probability, a 
pair of 15-horse beam engines will be erected close to it. 
These, by the aid of mortice gearing, will drive two sets of 
three-throw pumps, with barrels 8$in. diameter and 2ft. 
stroke, which will throw 210 gals. per minute into stand- 

| pipes. The engines will be duplicate, and have cylinders 
| 14in. diameter and 2ft. 6in. stroke. These engines will 
also drive compressing pumps 12in. diameter and lft. 2in. 
stroke, intended to supply air to drive the new perforating 
machines, which prepare the paper slips to which we have 
before referred, for the telegraph department. Three 
pumps, each 4in. diameter and 9in. stroke, will be arranged 
| on each engine for feeding the boilers, for circulating the 
; warm water from the hotwells into the passages of the 
main building for heating purposes, and for the high ser- 
| vice cold-water supply required throughout the establish- 
‘ment. The fly-wheels of these engines will be turned up 
and receive belts, which will drive a lay shaft, which will 
transmit motion by means of mortice mitre gear to an | 


| upright shaft, which in its turn will actuate by a half-twist | 


The arrangement is extremely elegant, and we fancy | 


quite new—at least we cannot call to mind any other | 


blowing engine to which it has been applied. The 
fly-wheels weigh each about nine tons, They are cast in 
halves with parting pieces, turned up on the rims, and then 
separated. ‘he main or cylinder floor is of cast iron 
grating, in order that as much light as possible may be 
admitted to the lower or condenser floor. The engine- 
house is an _ indifferently designed structure with 
sloping sides and clerestory. The ventilation is at 
present very bad and the heat excessive, because the air 
is blown at considerable pressure—10 lb. nearly—and_ con- 
sequently at a high temperature, into the room. This will 
be avoided presently by taking exhaust mains through 
the walls. Water,has to be carried on the cylinder covers 
of the air pumps to keep the pumps cool; but even with 
this precaution the leather hinges of the valves are much 
injured by the high temperature, and will have ultimately 
to be replaced by metallic hinges, All the pistons are 
packed with Ramsbottom’s rings. Finally, we may add 
that the necessity of not obstructing the light to the 


windows of the buildings surrounding the courtyard has | 


compelled the engine-house to be of rather contracted and 
ungraceful proportions, which is much to be regretted, the 
machinery being worthy of a better case—which, we think, 
might easily have been contrived of iron and glass, as, 
indeed, we understand was originally suggested. 

Steam is supplied to the engines, as we have stated, by 
four boilers situated in the quadrangle or court B. The 
boilers are separated from the engine-house by the battery- 
room, in some respects an objectionable arrangement, as 
the steam pipes are longer than the whole width of the 
battery-room. The boilers are of the Cornish multitubular 
type, 6ft. Gin, diameter, 20ft. 2in, long each, with two flues, 
2ft. Gin, diameter, 14ft. Gin. long, terminating in seventy-four 
3in, tubes, 5ft. 9in. long. They are fitted with Vicars’ patent 
self-feeding furnaces, the hoppers of which are supplied with 
coal by screw creepers from the coal store. The products 
of combustion are carried round the outsides of the boilers 
into a lofty shaft, which delivers them clear of the roofs of 
the surrounding buildin The self-feeding gear is but 
little known, and we shall illustrate it in an early impres- 





belt a shaft hung to the ceiling of the corridor under the 
large operating room, through the floor of which it will | 
transmit its motion to the tape-carriers employed to convey 
the message papers across the instrument room. From 
the main lay shaft a belt will be carried to a small | 
room in the basement of the main building, in which | 
will be arranged a number of lathes for cutting up | 
rolls of paper into the discs which form the strips | 
used in the recording instruments, and at the end of 
the shaft will be a worm gearing into a tangent wheel 
which will actuate a cross shaft running over and in front | 
of the boilers. This will drive the Vicars’ furnace feeder, | 
and by means of pitched chains, the Qin. screw coal | 
creeper, which will bring the fuel from a coal store in the | 
main building accessible from the street. The two small | 
engines, though duplicates of each other, are intended to 
share the work between them, for which purpose the 
wheels driving the pumps draw out of gear, so that one 
engine may as a rule be devoted to raising the water from 
the well into the tank from which all the engines draw 
their injection, its speed being regulated by a float which | 
will shut off steam as the water supply rises to its proper | 
level, and the other engine will drive the shafting and the | 
smaller pumps. The engines are intended to work at a | 
high rate of expansion, and are fitted with double slides, | 
so that in the event of one being disabled there will be power 
enough obtained by giving more steam to one engine to do 
the whole work. ‘To provide for the independent working | 
of the boilers there is a donkey engine with feed-pumps | 
and rigger for driving the shaft actuating the stoking ap- | 
paratus, and this donkey at present does all the furnace 
and boiler-feeding work. 

In conclusion, we need only add that this brief sketch 
must fail to convey an adequate idea of the ingenuity and 
resource displayed by Mr. Culley and his assistants, and by 
Messrs, Eastons and Anderson, in working out this remark- 
able combination of machinery. Nothing hitherto is more 
curious than the comparison which may be drawn between 
the great engines employed in pumping air and the little 
instruments used in transmitting messages from the tele- 
graph room. Both perform in one sense the same functions, 

ut the power expended in blowing or sucking a message 
throughthe pneumatictubes is simply enormous as compared 











to that required to telegraph the same message to the ends 
of theearth. Under almost every other condition when a 
steam engine can be required, economy of power is con- 
sidered of importance; but in this case economy is in one 
sense regarded as nothing compared to the convenienve 
secured by the rapid dispatch of public business. The 
work expended in conveying the transmitters from station 
to station is trifling compared with the power expended 
in producing the desired effect; but the end justifies the 
means, and taken as a whole, we may say with safety that 
there is not a building in the world whichcontains as much 
as the new Post-oftice to illustrate the power which men of 
science have attained over the most recondite forces of 
nature. We have become so familiarised with the telegraph 
and the steam engine that it requires an effort to realise 
the fact that a very few years since the work done by the 
new Post-oflice would have been impossible, and that any- 
one suggesting its possibility would be looked on as a 
dreamer of dreams; yet it is worth while to make the 
effort, and to realise the true importance of the facts. Who 
having realised this importance, can help exclaiming, 
¢ What next ?” 





THE PHILADELPHIA EXHIBITION BUILDING, 
1876. 

THE general features of the building in which the American 
Exhibition of 1876 is to be held have been settled, and we give 
above a ground plan of the structure, which has been published at 
Philadelphia. The Exhibition will be held in Fairmount Park, 
upon a site which has been given by the city of Philadelphia to the 
Exhibition Commissioners. In the plan, A is the machinery hall ; 
B, the agricultural hall; C, the conservatory; E, centennial 
avenue; F, terrace; H, George’s Hill; M, the art gallery; N, 
covered way between buildings; O, the Belmont reservoir, P, main 
exhibition building. This last, according to the present design, 
will be 2075ft. long, with a width at the centre and ends of 1000ft. 
The length of the agricultural hall will be 1420ft., and that of the 
machinery hall 2275ft. The whole space appropriated is 450 acres. 
The grand pavilion will cover 35 acres, the machinery hall 94 acres, 
and the agricultural hall 44 acres. The following figures show the 
comparative dimensions of six exhibition buildings :—London 
(Hyde Park), 1851, 88,934 square yards; Paris (Champs Elysées), 
1855, 112,450; London (Brompton), 1862, 202,920; Paris (Champs 
de Mars), 1867, 481,500; Vienna (Prater), 1873, 2,530,400; Phila- 
delphia (Fairmount Park), 1876, 3,070,000. 

The building has been designed by Mr. Vaux, of New York. 





Tue Institution oF Civii, ENGINEERS.—The annual dinner of 
the members of this learned body has this year been fixed for 
Saturday, the 21st of March, at Willis’-rooms, St. James’, when, 
no doubt, a distinguished party will assemble to support the pre- 
sident, Mr, T. E. Harrison. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting was held at the City Ter- 
minus Hotel on Saturday, the 7th inst, The Assembly-room was 
filled to overflowing, and the chair was occupied by the President, 
Mr. Joseph Newton, A.I.C.E. After the reading and approval of 


| minutes, &c., the election of new members was proceeded with. 


The following gentlemen were unanimously elected, viz., Messrs. 
John Henry, James Kerr, John M‘Lean Tate, Alexander Anderson, 
and Henry Cox. Mr. Richard Winder then, at the instance of the 
chairman, produced and read a paper on *‘ Drainage in Reference 
to Health, and Sewage as a Fertiliser.” The subjects involved 
were treated of in a thoroughly practical as well as scientific man- 
ner, whilst the author dwelt strongly upon the necessity for the 
more effectual separation of sewage ingredients from euch other 
and from the water in which they were held in suspension. In 
short, he advocated the greatly extended use of town sewage as a 
fertilising agent both in the interests of sanitation and agriculture. 
The paper, which was of great length, was followed by an instruc- 
tive discussion, which was shared in by Messrs. Stabler, Galloway, 
Gibbon, the chairman, and others. The usual vote of thanks was 
finally awarded to Mr. Winder. Mr. C. F. Hayes next exhibited 
a well-finished model of his newly-invented ‘‘ Universal” coupling, 
which is really a simple yet ingenious connection for lines of shaft- 
ing, on the “ball and socket” principle, and which permits of 
power being transmitted in regular or i directions without 
the intervention of costly gearing. The model was closely and 
critically examined by the Associated Foremen, and, apparently. 
a > | ae age deundtaan that Messrs. Greenwood 
an ey, 0 » are @ ee ae jing on 
what may be called the “‘ accommodating” plan of Mr. Hayes, 
At a late hour the sitting of the 7th was brought to a close, 
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RAILWAY MATTERS. 
THE remaining portion of the line from Helmsley to Pickering | 


NOTES AND MEMORANDA. 
TuE atomic weight of molybdenum, according to the result of 


is nearly completed, and will in ‘all probability be opened in May. , Lothar Meyer’s experiments, is 95°8. 


A BILL, promoted jointly by the Chatham and Dover Company | 
and the South Eastern for making a line between Deal and Dover, | 
has been deposited in Parliament. 

Tue traffic receipts on railways in the United Kingdom amounted, 
for the year 1873, to £54,071,514, against £50,066,134 for the year 
1872, showing an increase of £4,005,380. 

Tue Austrian Government has introduced bills for the imme- 
diate completion of three railway lines in Bohemia, and for the 
construction of five railway lines in other Austrian provinces, 

A SPECIAL meeting of the Bristol and Exeter Railway Com- 
pany will be held at Bristol on the 19th inst., when several bills 
now pending in Parliament will be submitted for consideration. 

THE trains on the NorthernPacific Railroad have, it is said, been 
taken off the Western division, and there is now a length of 
one hundred miles of coaching between Bismarck and the ter- 
minus of that road. 

Tue Knaresbro’ and Boroughbridge and the Masham and 
Melmerby branch lines may be opened about June. The works on 


the Leeds and Wetherby line are now making better progress, | 


but the time of completion is not fixed. 
THE lines of rail on the Midland have been re-constructed with 
steel rails to the extent of 50 miles 41 chains; heavier iron rails 


for 26 miles 25 chains ; iron rails of the same weight, 2 miles 56 | 


chains ; forming a total length relaid of 79 miles 37 chains. 

Tue Russian Government has invited applications for the 
concessions for building the projected railway line from Warsaw 
to the German frontier in the direction of Danzig. The proposed 
railway connection between Danzig and Warsaw, a line of great 
commercial importance, is therefore secured. 

THE substitution of iron bridges, &c., for timber bridges, on the 
North-Eastern Railway, which in 1868 was estimated to cost 
£110,000, has now been completed, with the exception of a small 
bridge, estimated to cost £2500, and which has been so substantially 
repaired that it will last for some years. 
of £2500, the whole of these works have been completed for about 
£7200 less than the estimate, 


Tue local commissions appointed by the Government of Ismidt, | 


Broussa, and Sophia, to control the execution of the railways in 
course of construction by the Turkish Government in those neigh- 
bourhoods, have been dissolved. The Government commissaries 
will remain, but will only be empowered to make contracts of 
minor consequence, For all matters of importance contractors 
and others must henceforth refer directly to the recently con- 
stituted Central Railway Commission at the Ministry of Public 
Works. 








| 


Allowing for this sum , 


| that remains unchanged in the air in the moist state. 


Tue Wason Car Conan Springfield, Mass., shipped recently | 


ten of the Texas and At 
shipment of an order of fifty vans. 
the top, and is about 15in. high, 4ft. wide, and extends the whole 
length of the van; it will hold about a ton of ice. Inside the van 
there are racks for hanging meat and shelves for holding small 
articles. The sides of he tens are built after the regular refrige- 
rator pattern. Although meat is but a comparatively short time in 
transit on our railways, it appears that the adoption of refrige- 


rator vans would be attended with advantage; they would be | establishments) ; 


specially useful in the transport of milk. 


THE total quantity of coal brought into London by railway 
during the month of January was 375,543 tons, of which there was 
carried by the London and North-Western 88,568 tons; Great 
Northern, 66,189 tons; Great Western, 54,887 tons; Midland, 
116,829 tons; Great Eastern, 43,571 tons; South-Western, 2131 
tons; London, Chatham, and Dover, 1330 tons; South-Eastern, 
968 tons; Grand Junction Canal, 1067 tons. The total for 
January, 1873, was 380,/22, or 4980 tons more than in the last 
month, The imports by sea were for the last month 245,402, 
against 266,913 tons. The increase in coal exported during the 
present year was 1763 tons; decrease in coal imported by railway, 
4980 tons; decrease in coal imported by sea, 21,511 tons; net 
decrease in trade within the London district, 28,254 tons. 


THE percentage of receipts from passenger and goods traffic for 
the United Kingdom, which was in 1858 as 49 from passengers to 
51 from goods, remained in 1872 the same as for 1870and 1571, 
namely, as 44 from passengers to 56 from goods. But it was very 
different in the three kingdoms. In England the percentage pro- 
portions of receipts from passengers and goods were nearly the 
same for the four years named as for the three kingdoms com- 
bined. In Scotland those proportions decreased from 41 in 1858 
to 38 in 1870 for passengers, and increased from 59 in 1858 to 62 in 
1870 for goods ; and they remained in 1872 the same as for 1870 
and 1871. In Ireland they decreased from 66 in 1858 to 57 in 
1870, and 56 in 1871 from passengers; and increased from 34 in 
1858 to 43 in 1870, and 44 in 1871 from goods ; and the propor- 
tions remained the same for 1872 as for 1871. 

THE directors of the North-Eastern Railway recommend the 
construction of a line of railway from Middlesbrough to a point on 
the West Hartlepool Railway near Greatham station. By the 
present plan the passage of the Tees is intended to be effected by 
a tunnel east of Middlesbrough, where the river passes over a solid 
bed of clay. The directors also recommend the construction of a 
railway between Pickering and Seamer, a distance of about six- 
teen miles, and from Hull to Kirk Ella, a distance of about three 
miles, A bill to carry out these objects includes requisite powers 
for the formation of a line to the York Cattle Market, for a branch 
to a dock about to be constructed at Tweedmouth by the Berwick 
Harbour Commissioners, and other short connecting lines in the 
county of Durham. The London and North-Western and North- 
Eastern companies consider it necessary to extend and enlarge 
the Leeds new station, and to improve the approach thereto. 


THE North-Eastern Railway Company are promoters in the 
present session, jointly with the Midland Company, of a bill for 
the construction of a railway between Knottingley on the North- 
Kastern, and Swinton on the Midland Railway. ‘The construction 
of this railway will shorten the distance, and afford a material 
improvement in the means of communication between the North- 
Eastern district and the Midland Counties. A bill has also been 
introduced for conferring additional powers upon the company for 
the execution of various necessary works, for the purchase of 
additional lands, the vesting in this company of the Kiltonthorpe 
branch (a mineral railway in Cleveland constructed by a private 
individual), and for the alteration of certain provisions relating to 
the Hull and Hornsea Railway. The bill also embraces power to 
subscribe to the Hull Dock Company, and to the undertaking of 
the Leeds, Castleford, and Pontefract Railway Company, and for 
these and other purposes to raise additional capital. 

-\ Russian engineer named Sakhovsky has invented an apparatus 
_-—a kind of differential gauge—of very simple construction, which 
is said to have been found to work admirably at the Moscow 
terminus of the Nijni Railway, and on several other lines. The 
apparatus consists of a beam about 5ft. long, provided at one end 
with an articulated lever, on the shorter arm of which isa stud 
that presses by means of a spring against the inner face of one of 
the rails, and at the other with a fixed stud; the beam is drawn 
along the rails by a man by means of shafts, or it may be 
attached toatruck, As the gauge proceeds along the line the 
deviations from the normal width between the rails is shown by 
the longer arm of the lever, which moves against a dial plate. The 
apparatus costs only eight roubles, and its superiority over the 
common gauge is striking, ly as regards the rapidity and 
continuity of the action. @ directors of the Nijni and other 
lines have adopted the invention, which we believe is patented. 


utic line refrigerator vans--the first | 
The ice-box in these vans is on | 


| places, viz.:—Troy, 


THE first patent issued in the United States of which there is 


| any record was granted to S. Hopkins, on July 31st, 1790, for 
| making po 


t and 1 ashes. Thesecond was to J. 8. Sampson, 
on August 6th, 1790, for making candles ; and the third and last 
for the year 1790 was to O. Evans, for making flour and meal, 


| bearing date December 18th, 1790. 


To prevent the occurrence of cracks in large castings, especially 
Bessemer ingots, the American Chemist says that F. von Ehren- 
werth recommends casting the ingots at the lowest temperature 
possible, In order to accomplish this he advises as small an 
opening as possible for pouring the molten metal into the mould, 
and continuing the operation as long as possible, 

Tue Polyt. Centralbl. is responsible for the assertion that iron 
pyrites may be so perfectly roasted as to retain only from one to 
two thousandths of sulphur by roasting the ore, after having 
passed it once through Perret’s roasting furnace a second time in 
a part of the same furnace where there is fresh ore above and 
below it, which furnishes a high temperature in roasting. At the 
same time much more air must be given access to the ore than in 
the first roasting. From the residue of the second roasting, it is 
said, a cast iron can be made which is fit for use in the rolling 
mill. 

THERE were produced in the United States in 1872 about 32,000 
net tons of cast steel, and in 1873 the returns will show about 
28,000 tons. In 1871 there were converted 45,000 net tons of Bes- 
semer steel ; in 1872, 110,500 tons ; and in 1873there will have been 
converted 140,000 tons. About §5 percent. of the Bessemer steel 
that is now converted in American works passes into rails. The 


total quantity of pig metal converted in that country by the | 


pneumatic process, in the year 1572, was 125,361 gross tons. 
During the first nine months of 1875 the total quantity converted 
was 127,384 tons, 

A NEW substance has been prepared, by Nadler, by the action 
of an ammoniacal solution of cupric oxide on morphia. Its chloride 
is of a brilliant white colour, and is easily soluble in hot water, 
in which the ammonia throws down an amorphous precipitate, 
With con- 
centrated sulphuric acid, it becomes of an intensely green colour. 
From the potash solution, when boiled, thealkaloidseparatesin scales 
having the lustre of silver. It is, moreover, distinguished from 
morphia by the trifling solubility of its sulphate, and from apo- 
morphia by its stability in moist air. 

THE following is a summary, in net tons, of the ascertained and 
estimated production of iron and steel in the United States in 1872 
and 1873 : 


1872 1873. 
Iron and steel rails .. on 41,902 2. oe «2 850,000 
Other rolled and hammered iron 1,000,000 .. .. «. 980,000 
Forges and bloomeries .. .. .. 58,000 1. ce co 50,000 
Cast steel .. ra a 32,1 00 28,000 
Bessemer steel .. 110,500 140,000 


Siemens-Martin steel .. .. .. OS ee 3,500 

Pigirum .c ce co co ce eco 2880,070 .. .. oe 2,605,494 
BESSEMER works for the conversion of steel and the rolling of 
rails are now in operation in the United States at the following 
N. Y.; Johnstown, Pa.; Harrisburg, Pa. 
Bethlehem, Pa.; Newburg, Ohio; Chicago, Illinois (two separate 
and Joliet, Illinois. The Pennsylvania Steel 


| Works, at Harrisburg, are building a new plant, to be completed in 





Such a gauge run along a line every morning might prevent many 
accident. 


1874, which will double their present capacity. The Edgar Thomp- 
son Steel Works, near Pittsburg, Pa., arein course of erection, and, it 
is expected, will be finished in 1874. The total capacity of the eight 
Bessemer steel works now in operation is about 170,000 net tons of 
rails; to which add Edgar Thompson, and the new plant at the 
Pennsylvania Steel Works, and the total capacity of these works in 
the United States, at the close of 1874, may be placed at 224,000 
net tons of rails. 

A BRIEF item on iron electrotypes appeared in a former issue of 
the Journal of the Franklin Institute, to which is now added the 
additional declaration that M. Klein, a Russian chemist, has suc- 
ceeded in obtaining very satisfactory results from a series of ex- 
periments in this direction. The process followed by him is 
described as follows:—The bath employed consists of a concen- 
trated solution of sulphate of iron and ammonia, and the battery 
of four Meidinger cells. For an anode an iron plate is used with 
a surface about eight times that of the cathode, and connecting 
this with a copper plate a perfect coating of iron isobtained. On 
leaving the bath the iron, it is said, is as hard as tempered steel, 
and very brittle. When heated, however, to a cherry red it is 
said to become malleable, and may then be engraved as easily- as 
soft steel, 

In theScience Notes in ‘‘Chambers’ Journal” for3lst January, we 
find the following:—‘‘A curious fact was mentioned at a 
meeting of the Newcastle-on-Tyne Chemical Society. Some five 
years ago, one of the great blast furnaces at Jarrow, when tapped 
in the usual way, poured forth nothing but slag. This was a 
surprise and a disappointment, for iron ore had been put in and 
iron ought to have flowed out. Repeated trials were made, 
but always with the same barren result, until at last the furnace 
was left to cool, after which it again became productive. Last 
year the furnace was pulled down and then the mystery twas 
explained. The original bottom of the furnace had melted in the 
intense heat, the. molten iron ran down and melted the clay in 
which the foundations were dug, and in the cavity thus formed a 
solid mass of iron, weighing 120 tons, was discovered. This was 
the iron that should have flowed out of the tap hole. It had to 
be extracted in a more troublesome way, and was blown to pieces 
by dynamite.” 

A process for the desilverisation of lead by zinc has been de- 
scribed by E. Koch in the Berg-und Hucttenmannische Zeitung. 
In order to make the process a continuous one the author liquates 
his lead from copper in a reverberatory furnace’ with an inclined 
hearth. The liquated lead is received in a Pattinson kettle, which 
when it contains a charge is emptied by a syphon tap into a lower 
kettle. In the second kettle the antimony is oxidised by steam, 
and the lead then syphoned into the lower kettles, where it is desil- 
verised by zinc, the latter being fastened in front of the lower 
mouth of the syphons, so as to bring it into intimate contact with 
the lead. The desilverised lead is then syphoned into a still lower 
kettle, where the zinc is removed by steam and then syphoned into 
a still lower kettle, whence it is syphoned into iron moulds, The 
advantages claimed for this method of plant are, a more perfect 
utilisation of heat, greater production of metals before the addi- 
tion of zinc (i.¢., copper and antimony), saving in the amount of 
zinc, less wear of kettles and a more suitable shape of these last, 

AccorDING to Mignot, a perfect soap is one in which the fatty 
matters and the alkaline have been so thoroughly combined as to 
leave no excess of either component; a desideratum which is very 
seldom reached, as the soap is either too alkaline, in which case it 
parches and dries up the skin, or it is too fat, and thus makes the 
skin greasy, so that the dust readily adheres to it. The former 
inconvenience is the more serious of the two, as it very soon leaves 
its impression upon the skin. For this reason soapmakers are in 
the habit of employing an excess of fat, notwithstanding the incon- 
venience mentioned. Mignot now informs the Mining and Scientific 
Press that silica introduced into the soap in the form of infusorial 
earth will tend to neutralise any excess of the alkaline elements 
of the soap, as it is soluble both in soda and in potash, and it will 
at the same time take up the surplus matter by absorbing it, and 
combining with it to a.certain extent. Infusorial earth, as is well 
known, occurs in different parts of the world in great quantity. 
and immense deposits are known in various portions of the United 
States, especially in Idaho, Nevada, and California. It is the same 
substance as that now so extensively employed as a polishing 
powder under the name of electro-silicon. 


MISCELLANEA. 

THE Outwood Iron Company, who are erecting blast furnaces 
near Manchester, expect to get them in operation next month. 

THE price of coal at Vienna is almost double that at any other 
European capital, and an agitation has lately been going on to 
secure cheaper fuel. 

C. Kraus obtains antimony blue by boiling tartar emetic with 
yellow prussiate of potash, and adding hydrochloric acid. The 
antimony does not enter into the composition of this colour, but 
merely facilitates its formation. 


Mr. THomas Brassey, M.P., has consented to preside at the 
twenty-first anniversary dinner of the London Association of 
Foreman Engineers and Draughtsmen, to be he!d in the great hall 
of the City Terminus Hotel, on Saturday, the 14th of March. 


THE metrical system has, according to the Journal of the Society 
of Arts, just been adopted in Germany for the measurement of 
distances. The official papers have published the order, which 
decrees that henceforth the kilometre shall replace the Prussian 
mile. . 

Tue Executive Committee of the Centennial Commission, 
appointed in connection with the Philadelphia Exhibition of 1576, 
have referred to the American Iron and Steel Association the 
responsibility of collecting, classifying, and analysing the iron ores, 
fuels, fluxes, and refractory materials of the country, for the 
Exhibition. 

THE correspondent of the Daily News at Calcutta telegraphs 
that the Government engineer has left that city for the purpose of 
ascertaining if a tramway eighty-seven miles long can be laid to 
the interior of Tirhoot, in accordance with the recommendation of 
Sir Richard Temple. 

Tue fire which occurred at the railway station at Ghent on 
Friday last caused a very serious destruction of merchandise and 
valuable property. The station is of very great magnitude, and 
one side of it is entirely destroyed. The entire station, which 
equals in size the Great Northern Railway station in London, was 
at one time in very great danger of destruction. 

THE production of steel in the United States by the Siemens 
Martin process amounted to only a few thousand tons in 1872. The 
business was confined to seven establishments, As, says an 
American contemporary, this quality of steel cannot be so cheaply 
produced as Bessemer steel, it is difficult to estimate the extent 
to which its production will be carried in future years, but we 
hear of one new enterprise in its manufacture having been in- 
augurated this year. 

THE new Atlantic cable will be laid in June, the starting point 
from this side being near Valentia. The other end will be 
beached on Newfoundland, carried across to Nova Scotia, and 
thence to New Hampshire. Messrs. Mitchell and Co., of New- 
castle, have nearly completed the building of a steamer of 5000 
tons burden, specially designed for the laying of the cable. The 
vessel will be launched on the 17th instant. 

THE town of Birmingham has been presented by Mr. William 
Scott, of Princip-street, with that gentleman's collection of Etruscan 
and Roman pottery and glass, as also with his collection of antique 
coins, together with a medizeval altar-piece, representing the coro- 
nation of the Virgin. The gift was formally accepted at the 
meeting of the Town Council on Tuesday, when, by a resolution 
proposed by the mayor, the donor was warmly thanked for his 
valuable presentation. 

AccorpInG to the Bui/der there will be an International Ex 
hibition at Geneva next year. The building will include a huge 
dome—to be the largest of its kind, and a special feature will be a 
colossal column in the interior, from which visitors will have a 
bird’s-eye view of the whole of the Exhibition, and a panorama of 
Lake Leman, the mountains of the Jura, the Swiss Alps, and Mont 
Blane. The Exhibition will be close to the lake, and piers will 
project into the water. On these will be erected summer-houses 
and refreshment rooms, 

Tue demand, says the American Manufacturer, for plate-glass 
increases with each year, and the price that it commands must 
certainly make its manufacture profitable. Have we none among 
us who are bold enough to make the attempt to manufacture it 
and sagacious enough to succeed? 1t looks as if some branches of 
the glass business were overdone. Why not, then, diversify it ? 
American wages would soon attract from Europe the necessary 
skill, and if protection is needed, let it be demanded, St. Helens 
will probably think the arguments contained in the last couple of 
lines more ingenious than-unselfish, 

Tue Annual General Meeting of the Iron and Steel Institute 
will be held in London about three months hence. The council 
are open toreceive communications from members or others for this 
meeting. We understand that the arrangements in connection 
with the “‘ Bessemer ” medal have now been completed. The ex- 
president has invested a sum that will yield annually sufficient to 
provide a gold medal, which will be awarded by the council, in 
accordance with a scheme that has been drawn up by Mr. Bessemer, 
and has been approved by the council of the institute. The details 
of this scheme will shortly be made public, 

Ir is found that submersion of the vineyards during the winter 
destroys the Phylloxera, the deadly enemy of the vine, and in 
order to apply this remedy to one of the most important wine- 
growing districts of France, it is proposed to cut a canal of irri- 
gation trom the Rhone as far as Beziers, which will enable a great 
part of the plain of Languedoc to be laid under water at pleasure. 








The length of this canal, with all its branches, will be about {30 
miles ; 1t will furnish the means of irrigating a surface of 200,000 
hectares (about 494,000 acres), and will render it possible to sub 
merge 80,000 hectares (nearly 200,000 acres) at present planted 
with vines, As these vines seem to be doomed now to utter de- 
struction, and their produce under moderately favourable cireum- 
stances would amount to 1000f. per hectare, this project, if 
successful will produce directly a revenue of eighty millions of 
francs a year. But, in addition to this, the irrigation of other 
lands through which it is proposed to carry the system of canals, 
and the indirect effects produced by increased moisture in the 
climate of the district, and by the destruction of the Phylloxera 
on the large surface which will be capable of submersion, must 
exert a favourable influence on the whole region of Languedoc. 
The cost of the canal is estimated at about four millions sterling, 
and its construction will occupy four years. 

On Wednesday about noon the great tly-wheel of the engine in 
the metal mills at Chatham Dockyard, weighing nearly thirty-five 
tons, broke to pieces while revolving at great speed, and the frag- 
ments were violently hurled in all directions, Some of the pieces 
weighed five or six tons, one of these being thrown about 30ft. and 
falling close to one of the workmen. ‘he accident caused the 
greatest consternation among the numerous people employed in 
the metal mills, many pieces of the wheel weighing one or two cwt, 
each flying around. No one was hurt. The second-motion cog- 
wheel, weighing several tons, was broken by pieces of the other 
wheel falling upon it, and most of the machinery was more or 
less damaged by the iron fragments. 
is not yet known, but it is supposed to have been a tooth of the 
great cog-wheel breaking off and falling among the machinery. 
The extent of the damage cannot be known till all the machinery 
has been examined, but it will probably amount to several thou- 
sands of pounds. The accident will cause nearly all work in the 
department to be stopped for four or five months. This is unfor- 
tunate, as there is now a very large amount of work in hand in 
connection with the iron ships building at Chatham ; and all the 
rollers for rolling angle and other iron must stand still until the 
repairs have been made, as they were driven by the engine the 
fly-wheel of which is destroyed. Fortunately, the workmen, it is 
stated, will not be thrown out of employment, but will be set to 
work in other parts of the yards, The loud report made by the 
wheel breaking was heard at some distance, aud numbe f men 
rushed tu the scence, feeany vat a built dan capoucu 


The cause of the disaster . 
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THE MANCHESTER EXHIBITION. 


Ir is to be regretted that Mr. Dill Smith’s very simple 
and ingenious mechanical stoker is not shown in action, for, sim- 
ple as it is, the certainty and accuracy of its action can scarcely 
be realised without seeing it in motion. Five-and-twenty years 
ago a somewhat similar machine was very generally used in the 
neighbourhood of Leeds for firing under the old-fashioned wagon 
and egg-ended boilers, and when they were replaced by the two- 
flued Lancashire boiler, some few makers took the trouble to alter 
the old hoppers to suit the new boilers. The altered machines 
were, however, very cumbersome—containiog two hoppers, two 
worms, and some twenty toothed wheels, which were constantly 
breaking and generally gave a great deal of trouble, though, when 
in working order, they undoubtedly effected a saving in fuel. 

In Dillwyn Smith's stoker, the parts have been reduced 
to one hopper, one worm, and a pair of toothed wheels. At the 
bottom of the hopper is placed a cast iron screw, with a tapering 
helix of*smaller diameter, but increasing gradually up to the 
internal diameter of its containing cylinder. The two halves of 
this screw are right and left-handed respectively. It has a slow 
revolving motion and conveys the coals from the hopper to oppo- 
site the centre of each flue, and at the same time breaks up any 
lumps of coal by a sort of nibbling process, though the one great 
advantage of this stoker is that common slack is better adapted 
for firing with it than the best coal, as the latter becomes reduced 
to the size of slack before passing on to the fire. Opposite each 


and consists principally of specimens of prepared peat and other 
artificial fuels, in some instances illustrated by models of the ma- 
chinery employed in its manufacture, and in one instance by a 
working model in motion, which actually makes the fuel in tle 
Exhibition. 

The Peat-Coal and Charcoal Company exhibit a case contain- 
ing specimens of the two descriptions of fuel manufactured by 
the process of M. Challeton de Brughat. The peat-coal is made 
from peat from which the fibres are extracted by some process 
which is not divulged at the Exhibition, and is dried by the air 
only into irregular-shaped lumps, no compression being employed. 
The hardness and density of the specimens, some of which are 
carved with ornamental devices, render it difficult to believe that 
no. compression has been used. The peat-coal is perfectly clean 
to handle, and is nearly as heavy as pit coal, while the company 
claim that, weight for weight, their coal is superior to the best 
pit coal. The peat-charcoal is free from sulphur and phosphorus, 
and well adapted for many manufacturing processes in which 
the presence of these substances is very deleterious. 

Radeke’s artificial fuel is composed of small coal compounded 
with calcareous substances and a silicate solution. The pro- 
cess of manufacturing this fuel is shown in operation, to the 
manifest danger of the heads of the visitors, who run a great 
risk of receiving a serious blow from the weights at the ends of 
the arms of the press, which are of great length, and being made 
to revolve suddenly and unexpectedly, very nearly put an un- 
pleasant termination to our labours. ‘The advantages claimed 
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BROWN AND GREEN'S STOVE, 


flue are placed two horizontal discs, about 12in. in diameter, with | 
radiating arms cast on the upper surface. These discs are placed | 
with their peripheries almost touching, and revolve in opposite | 
directions. The fuel is dropped from the screws exactly between | 
the discs, and by their revolutions is thrown into the furnace. | 
The following reference to our illustration will make the action | 
of this stoker quite clear :—A, hopper to receive the fuel ; B, 
sbaft driven by strap; CC, cylinder containing right and left- 
hand screw; D D, cases containing each two revolving discs; E, 
cones and straps for regulating speed of discs. Deflectors are 
provided in each furnace to direct the fuel to either side as may 
be required. The furnaces are fitted with a simple arrangement 
of rocking bars, which enables the fireman to keep his fires clean 
with very little trouble. The doors are constructed so as to 
admit the proper quantity of air in a finely divided state, and 
these doors hardly ever require to be opened. Altogether this 
stoker possesses many advantages, among which may be named 
its simplicity, cheapness, ease with which it can be attached to 
existing boilers—only three bolts having to be inserted into the 
shell—the fact that all the parts are external to the furnace, and 
not liable to injury from the heat of the fire. By the constant 
manner in which the fuel is supplied the smoke nuisance is 
greatly mitigated. We believe that a modification of this stoker 
is now being applied to marine purposes, and it is found that 
more steam can be got out of the boilers by using common 
slack put on the fire by the mechanical stoker than could be 
obtained with Welsh coal fired by hand. If this statement is 
correct, a new era in steam making appears to be opening. 

Class 5 is devoted to fuel prepared from peat and small coal, 
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for this fuel over those in which the small coal is comented toge- 
ther by means of pitch or resin, are that in the latter the pitch, 
&c., melting under the heat of the fire, ignites rapidly, and is 
consumed much sooner than the coal, and in consequence a 
— mass of pitch and coal dust is deposited on the fire-bars, 
which are thus choked up. By the adoption of a solution of 
silicate it is claimed that small coal is sufficiently solidified, and 
will dry readily and harden thoroughly—that it holds together 
in the fire, instead of falling to pieces like the pitch fuel, and 
will resist water. In addition to these, numerous chemical ad- 
vantages are put forth which we have not the space to discuss. 
The working model referred to above is exhibited by the Peat 
Engineering Company, who have adopted the system invented by 
Mr. F. H. Danchell. The model is of a peat condensing and 
macerating machine, capable of producing 100 tons of dry peat 
fuel per day. The peat is fed bya hopper into a chamber, in 
which two Achimedian screw cutters revolve, by which it is 
——r macerated, and forced by the action of the cutters 
through a small circular opening, and by this means is subjected 
to considerable pressure. On issuing from the macerator it 
passes on travelling boards to a series of wire cutters, where the 
continuous cylinder of peat fuel is cut into convenient lengths. 
The company exhibit specimens of ordinary raw, crude, top 
and bottom peat, and condensed fuel made therefrom. That 
made from the best bottom peat has the same specific gravity 
as the best pit coal. They also show samples of house and 
engine fuel and of peat-charcoal, which latter material has been 


A well got up collection of models shows Kidd’s process for 
carbonising peat, which is now in operation on the Dunrobin 
estate of the Duke of Sutherland. The illustration will show 
this process very clearly. 

The figure represents a side view of a single drying or carbon- 
ising chamber, containing trucks loaded with the material, &c., 
to be dried and carbonised. The chamber can be used for drying 
or carbonising peat, and is adapted for distilling or extracting 
gas, oil, &c., for carbonaceous substances, as well as for the ma- 
nufacture of animal or vegetable charcoal, since it can be raised 
to any required temperature without the admission of free 
oxygen. Bshows the furnace, A the boiler, a the superheater, 
6 the steam jets for forcing the products of combustion through 
the uptake D into the drying-room at m, which chamber has no 
other opening for the escape of the products of combustion than 
those marked /// at its base, ya damper for preventing the 
escape of the gases up the uptake or chimney, y a damper for 
opening and closing the inlet to the drying chamber, I iron doors 
covered with a non-conducting material, X X peat blocks. 

When the chamber has been filled with peat, the latter can be 
thoroughly dried and charred in forty-eight hours by the 
action of the furnace gases and superheated steam. It is 
estimated that by this process a ton of peat charcoal can be pro- 
duced at a cost of 13s. 6d., which sum includes all charges for 
interest on capital, royalties, labour, raw peat at 3s. per ton, and 
that used for fuel at 4s. 6d. per ton. 

We wish these various exhibitors every success in their 
efforts to produce an efficient substitute for coal or an auxiliary 
to it, but the true secret of financial success in the manufacture 
of peat fuel does not lie in the adoption of this or that particular 
machine or method of macerating, drying, or compressing the 
turf, but in the systematic and scientitic mauner in which the 
peat beds are laid out and drained, and the appliances employed 
in raising the turf and conveying it to the machinery by which 
it is finally prepared for the market, and we hope shortly to 
place before our readers a complete description of the operations 
in one of the best managed turf bogs in this country. 

Class 6 is devoted to coal-cutting and peat manufacturing 
machines. 

Winstanley and Barker’s patent coal-cutting machine is ex- 
hibited by Messrs. Ommaney and Tatham, and is designed for 
“holing” in mines which are worked on the “long wall” or 
wide work system. As will be seen from our illustration, it 
consists of a small frame running upon four wheels adapted to 
the colliery gauge, and carrying two oscillating cylinders driven 
by compressed air or steam. On the crank shaft and underneath 
the frame is a pinion which gears into a very coarse pitched 
toothed wheel, the ends of the teeth being armed with cutters. 
This cutting-wheel can be turned under the carriage, as shown 
by the dotted lines marked A, when not required, and when 
placed in position is brought to bear against the coal by turning 
the handle B, into which it cuts, until the arm carrying the wheel 
is at right angles to the carriage ; the machine is slowly dragged 
forward by means of a chain attached to a crab and worked by 
a boy. As the machine advances, the miner in attendance 
drives wooden wedges into the cut to support the coal, and 
when the machine is out of the way the wedges are withdrawn 
and the coal falls. The machine itself only weighs 15 cwt., and 
wi'l cut at the rate of thirty yards per hour with a pressure of 
only 251b. per square inch, making a “holing” in the coal 3ft. 
deep and ouly 2jin. high. The height of the machine is only 
22in. It has the disadvantage of being only able to cut on one 
side of the carriage, but of course it can be made to cut on the 
right or left-hand side as may be desired by the purchaser. 

Perhaps the most important collection of machinery in the 
Exhibition is that shown by Messrs. Mather and Platt. It 
consists of a variety of engines aud coal-cutting machines 
specially adapted for the economical winning of coal. First, 
there is a portable air-compressing machine, invented by Messrs. 
Hurd and Simpson, and made for the Glass Houghton Coal 
Company ; it is intended to compress air for driving coal-cutting 
machines, and is to be placed in the pit and worked by horse-power. 
There is also oneof Hurd and Simpson’s 39in. self-acting right 
and left-hand variable height coal-cutter, specially constructed 
for the Glass Houghton Coal Company to undercut in the blue 
stone band, lying between two portions of the coal seam. This 
machine is worked on a somewhat similar principle to that of 
Winstanley and Barker, which we illustrate ; that is to say, the 
coal is undercut by means of a circular saw working at the end 
of a movable lever, but with this important difference, that in 
Hurd and Simpson’s machine the cutter is placed in front, and 
can thus cut the coal right ahead of the machine or on either 
side, whereas Winstanley and Barker's coal-cutter can only cut 
on one side. The cutting-wheel is slightly eccentric, and the 
machine hauls itself along by means of a chain anchored ahead 
of it ; for as the cutter revolves, being an eccentric, the teeth on 
one portion of the periphery would revolve without touching the 
coal, but at this time the self-acting hauling-gear comes into play, 
the machine advances and the cutters get a tresh feed ou the coal. 
This coal-cutter is 30in. high over all, and cuts to a depth of 
3ft. 3in. Another of these machines is shown, constructed for 
the Wigan Coal and Iron Company to undercut their hard coal 
at bottom of seam. It is only 24in. high, and cuts to a depth of 
2ft. 2in. This cutter was shown at work and attracted a great 
deal of attention. 

Messrs. Mather and Platt also exhibit an underground hauling 
engine, to be worked by steam or compressed air ; this engine, 
for simplicity of design and excellence of workmanship, will bear 
comparison with anything in the Exhibition, and we shall illus- 
trate it in an early impression. The same firm exhibit a number 
of their well-known pump buckets for 100 yards single lifts, and 
patent pistons for cylinders and air-pump buckets. 

A very neat little engine, shown by the same firm, has nothing 
to recommend it beyond extreme simplicity and good workman- 
ship. 

In the catalogue a valveless engine is entered, but has not yet 
put in an appearance. 

Messrs. Guodbrand and Holland also exhibit one of Hurd and 
Simpson’s coal-cutting machines, constructed for the Wharucliffe 
Silkstone Coal Company to undercut their main hard coal at the 
bottom of the seam. The machine is 27in. high, and cuts to a 
depth of 3ft. 6in. The same inventors exhibit a drawing of a 
heading machine, which cuts a square block of coal out of the 
face ot the heading, the cutter being arranged to cut four grooves 
in the form of a square and 3ft. deep, the block breaking off on 
the removal of the wedges. 

Messrs. Firth and Hurd show a drawing of a very simple aii- 
compressing engine, in which a casting weighing 5 tons is balanced 
vertically on a centre, with its short arm connected with the air- 
pump, while a connecting-rod from the crank-shaft of the engine 
is attached to the casting at a sufficient height to make the 
travel of the lever equal to the stroke of the engine. As soon as 
the pendulum—as it may be called—is moved from its vertical 
position by the engine, it falls suddenly to the end/of its stroke, 
and thus compresses the air in the air-pump, while the rebound 





extensively employed by the company as a filtering medium for 
the purification and willoation of sewage, 


caused by the action of the compressed air assists the engine to 
bring the peudulum to a-vertical position, when it falls over on 
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the other side. By this engine Messrs. Firth and Hurd state 
that 1 Ib. steam pressure will produce an air pressure of 8 Ib. 
per square inch. 

Class 7 consists of domestic and other fires, stoves, ranges, 
and apparatus of all kinds (using coal, gas, or other fuel) for 
cooking and for warming rooms and buildings. This class at- 
tracts a very large number of the visitors, and contains more real 
novelties than any other. A considerable number of the stoves 
and ranges are shown with fires lighted, and nearly every firm 
has a 1epresentative present to explain the actiun of their ex- 
hibit." During the recent cold weather this department was 
especially attractive, as no provision having been made for 
heating the building, the cold was very disagreeable both to 
visitors and exhibitors, most of whom congregated round the 








of 160 deg. temperature is easily maintained with this consump- 
tion, at the small cost of half a farthing an hour, at the present 
high price of coals. 

One of the objections we see to this apparatus is that, owing to 
the smallness of the fire, constant attention will be required to 
keep it alight, and we think that either the fire s should be 
enlarged, or a self-acting hopper provided to feed it with fuel as 
required. Messrs, Brown and Green exhibit a very good collec- 
tion of stoves and cooking ranges, among which may be noticed 
the “ Portable Gem Cooking Stove.” This stove is 24in. wide, 
20in. high, and 15in. deep, with oven 12}in. wide, 13in. deep, 
and 10in, high, and places for two boilers, which can be heated 
at the same time as the oven. This stove requires no setting, 
and is perfectly portable It may be placed either in an ordinary 
fireplace or anywhere else in the apartment, a cummon stove 


| chimney, which of course is wasted; but by the use of this 

apparatus—placed as it is above and behind the fire—a large 
proportion of this wasted heat is said to be thrown into the room, 
so a much smaller fire is needed, and consequently there is a saving 
of coal. By the confinement of the draught through the fire alone 
| the fuel is more completely consumed, and a further great saving 
is made in having less ash. The improvement consists in 
placing a corrugated radiator of fire-clay over the fire, as shown in 
| sketch, with a passage through it for the 
products of combustion. The following 
description will make the same intell- 
gibe to our readers: N, damper; H, 
front chimney-wall; I, back chimney- 
wall ; J, iron plate or bridge ; K, brick- 
work behind the fire; L, front of radiator; 


various stoves and ranges which were at work. 
One of the greatest curiosities in this department is the “Me- 
tropolitan Economic Fire.” It consists of a small fire space, Sin. | 


M, back of radiator. 
One of the best cooking ranges in the 
Exhibition is that shown by Messrs. New- 


pipe being all that is needed, which may be carried’ either into 
a chimney or direct into the open air, and is adapted fur burning 





by 5in. by 5in. in brickwork, with a grate in front and at the 
bottom, and a hob-plate with a 5in. aperture at the top. The 
whole is covered with a sheet iron casing, 4ft. 4in. high, 20in. 
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either coul, coke, wood, or charcoal, requiring a very small quan- 
tity of fuel. The whole of the top of the stove is an excellent 
hot plate for boiling on; the oven is large, and will bake most 
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WINSTANLEY AND BARKER’S COAL CUTTING MACHINE. 


across the front, and 13in. from front to back. On each side of 
the fire space immediately under the hob is a sliding damper, 
easily opened or closed, by which the combustion may be regu- 
lated at will, giving the most complete command of the fire, and 
enabling the rate of burning to be reduced to the utmost degree 
of economy. The flame, smoke, heated gases, and products of 
combustion pass from the two dampers directly into the casing 
chamber, which, being of thin material and of large surface, takes 
up and radiates a large portion of heat. Within the chamber 
any convenient number of air-boxes of sheet iron may be put 
and placed in communication with the outside atmosphere by 
holes in the outer casing. The heated air escaping from the 
upper holes causes the cold air to be drawn in at the lower 
holes, thus keeping up a constant circulation. The escaping hot 
air from the upper holes may be turned into the room in which the 
stove stands, or by means of pipes conveyed into any other room 
or rooms in a house. By this means a moderate-sized cooking 
stove made on this principle might be made effectually to warm 
and ventilate every room in a house. Side pipes leading to 
the c ld air inlets enable the air drawn in for heating to be 
passed over or through water, or disinfectants, or any simple air 
filter, an immense advantage in sick chambers, Ina measured 
trial of this fire, of the size named above, it was found that 56 Ib. 
of coal costing 74d. would last 59 hours, ly heating a 
large room 12ft, high. A constant and. plentiful current of air 





effectually. This stove is very convenient for small families, or 
for auxiliary use in the scullery; also for huts, laundries, harness 
rooms, workshops, &c., and will cook equally well in the open air, 
and with a few trifling alterations would be admirably adapted 
for use on board small yachts, 

The stoves exhibited by the same firm, of which we insert an 
illustration, are well adapted for heating entrance halls, schools, 
&c.; and from the fact of all the iron exposed to the fire being pro- 
tected by fire-brick, the unpleasant smell caused by air passing 
over heated iron will be avoided. 

A circular cooki Richards and Barton's patent— 
exhibited by the Colebrook Dale Company is exceedingly com- 
pact. It has a semicircular front, fire in the centre, an oven on 
one side and a boiler on the other, with a flue down the centre of 
the boiler ; it has a large hot plate, and the bottom of the grate 
can be raised or lowered in order to regulate its size. The same 
company show a new economical stove, called the “ People’s 
Friend,” of a very peculiar construction, three separate hot a 
being heated by a very small fire. 

The next exhibit we notice is Crawshaw’s flue and damper for 
domestic fire-grates, which is made of fireclay. It is fixed above 
and behind the fire loosely, and it is claimed that it radiates, 
reflects, and deflects heat into the apartment which otherwise 
would have gone up the . It is generally admitted that 
three-fourths of the heat made in an open fire-place go up the 


toun, Chambers and Co. It consists of 
a very low hot-plate with the fire in the 
centre, the products of combustion passing 
over the tops of two ovens, which can be 
used for heating plates, &c.; the heat 
then passes round three sides of two 
ovens placed breast-high over the hot- 
plate, with a space between them in which 
joints can be kept hot. One of the many 
advantages of this range is that the 
draught is always a natural and upward one, instead of 
being downwards and artificial as in many ranges. The 
cooking ovens are also placed at a most convenient level, 
to enable the cook to observe the process of cooking instead 
of having to stoop down in order to see into the ovens. This 
range can be converted into an open fire in a very short space of 
time by throwing back the hinged plate over the fire, bringing 
forward two shutters, and opening the door in front of the grate. 
By this means the flames pass directly into the chimney instead 
of travelling round the hot-plates and ovens. 

Messrs. William Wilson and Co., of Manchester, exhibit 
a very good collection of ranges, kitcheners, American, gas, and 
other stoves. The “Manchester” range is a combination of an 
open fire and a Leamington range; it has a 12in. grate, with a 
hot air chamber at the back for warming an adjoining apart- 
ment by hot air. The “Eclipse” range has a curved front, the 
fire has a sliding cover, which forms a hot-plate, and can be 
pushed back when an open fire is required, when the upper por- 
tion of the back of the range can be pulled forward over the fire 
so as to conduct the flames into the chimney. Two objections 
are generally made to the Leamington and other ranges of that 
class. The first is, that being always closed, the consumption of 
fuel is very great when not being used for cooking, and the 
second, that alarge amount of room in the oven is wasted in con- 
sequence of the tops of the ovens getting overheated by the fire 
passing directly over them. In this range the first objection is 
remedied by the ease with which it can be converted from a 
close to an open fire when the ovens are not in use, and the 
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second by the fire being made to pass under the bottoms of the 
ovens first} and over the tops afterwards, which insures an even 
temperature top and bottom. The improvements claimed in the 
“ Eclipse” range are principally the great regularity with which 
the ovens are heated. 

The Manchester grate exhibited by Messrs. Shillito and Shor- 
land, has a large hot-air chamber at the back of the grate, in 
which the air is warmed by means of a number of fins cast on 
the back of the grate, which is lined with fire-clay in order to 
prevent those deleterious effects produced by some hot-air stoves, 
which, by burning the air, produce the disagreeable sensations 
experienced on breathing too dry an atmosphere. 

By means of these grates rooms containing 40,000 cubic feet 
of space are satisfactorily heated from one fire at a cost of leas 
than one-fifth of a penny per 10,000 cubic feet per diem, at the 
present price of coals in Manchester, and as many as three rooms 
heated and ventilated by pure warm air. This firm also manu- 
facture caloregens, or hot-air boxes, which can be fitted at the 
back of any ordinary grate, thereby adding considerably to the 
heating power of those grates. These grates appear to be best 
suited to fire-places in external walls, which are comparatively 
rare in town houses, though air for the supply of the caloregen 
could be drawn direct from the room or conveyed to it from the 
outside by flat pipes placed behind the skirting boards. 

The “Thermoson” heat-saving and diffusing register stove— 
Owen and Hill’s patent—is exhibited by Messrs. Elliot, Alston, 
and Olney. In this stove the fire-basket lined with fire-brick is 
made to project, and is provided with a movable iron canopy 
having gills upon it; the back of the fire-basket has the arch of 
the stove cast upon it, and has also projecting gills behind. By 

















THE THERMOSON STOVE. 


this arrangement an increased heating surface is secured, thus 
warming the air coming into contact therewith. Apertures in the 
arch and front communicating with an air-chamber formed in 
the brickwork behind the stuve provide for the free circulation 
of heat and for the necessary supply of cold air, A valve is 
placed in the top of the canopy by which the supply of hot air 
Son bo seanietell ob glenenne. ® advantages claimed for this 
stove are that it can be placed in any ordinary opening and in 
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any chimney-piece without alteration. The fire is an open one, and 
the ventilation is provided for as in the case of an ordinary 
registered stove. ‘I'he appearance of the “Thermoson” stove is 
similar to that of the arched register of the day, and the ordi- 
nary fender and appendages can be used with it. The iltustra- 
tions show a vertical longitudinal section through the centre of 
the grate and an elevation of the same. 

The miscellaneous class consists prthcipally of boiler fittings, 
speed counters, pyrometers, injectors, &c., which we had not 
time to examine on the occasion of our first visit. 

Having now placed before our readers the result of our notes 
taken during a preliminary examination of the Exhibition, they 
will see that it contains a collection of appliances interesting and 
instructive, not only to the manufacturer and steam user, but 
also to every householder, whether he occupies a mansion or a 
cottage. 

No doubt many important inventions escaped our notice on 
our first visit, and we hope in future numbers to describe and 
illustrate those which appear to us to be most deserving of 
attention. 

From the nature of the articles exhibited it is impossible tu 
describe them all clearly in the space at our disposal, and we 
strongly recommend our readers to visit the Exhibition and 
judge for themselves, 

——— TB 
PRIVATE BILLS OF THE SESSION, 

THE political revolution will have serious effects upon private 
bill legislation as well as on the public business of Parliament, and 
will certainly drive the private bill business very late. A change 
of Government is now certain, and a change of officials in all 
parliamentary offices, and amongst others in the Chairman of Com- 
mittees, who is the ruling authority in the direction of private bill 
business. Mr. Bonham-Carter, Chairman of Committees in last 
session, has lost his seat, but even if he had regained it he would 
not have been eligible under a Conservative Government. Mr, 
J. G, Dodson, former Chairman of Committees, and a man of ex- 
tensive experience in connection with private bill business, vacated 
his seat for East Sussex, but has been elected for Chester. He, 
however, will not be eligible as Chairman of Committees under 
a Conservative Government, Colonel Wilson-Patten is probably 
the most likely member for the post, having taken a leading part 
in connection with private bill business for many years past ; 
but he is spoken of for the much more important office of 
speaker. Matters of so much greater moment will have to be 
arranged after Parliament meets, that it seems likely that the Easter 
holidays will have arrived before the Chairman of Committees, 
the Committee of Selection, the Committee on StandIng Orders, 
and Committees on groups of Private Bills have been arranged 
and have got fairly to work. 

Meanwhile, Messrs. Frere and Robinson, the examiners on 
standing orders, who are permanent parliamentary ofticers, had no 
occasion to pause in their labours because of the dissolution ; and 
they have accordingly gone through the list of 281 petitions, leav- 
ing, however, a good many remanets postponed till 6th March, 
the day after the new Parliament meets, and later dates. 

There have been a good many contests on standing orders, but 
none of them of much importance. Generally the established 
companies disdain to oppose bills in the examiners’ courts as 
infra diy., and reserve their opposition, when they intend to 
oppose, for the hearing of bills in committee. 

The first slaughter, or rather revelation of the death of the 
innocents, appears in the examiners’ courts. Every session 
there are many projects kept on foot up to lodging copies of plans, 
&c., on the 30th November, of bills on the 21st December, and of 
estimates on or before the 3lst December ; but the crucial test of 
the vitality of a project comes on the 15th January, when 5 per 
cent. of the estimates in the case of one class of bills, and 4 per 
cent, in another, has to be lodged by the promoters with the 
receiver in Chancery. ‘This requirement, and the character of the 
threatened opposition, are in many cases the causes of bills being 
dropped, and when they are called by the examiner there is 
** no appearance,” 

Already out of the 281 petitions for private bills, thirty 
have been thus disposed of. Among these it is not sur- 
prising to tind the Westminster Boulevard Bill, for a straight 
street of 150ft. wide from the clock tower of the Houses 
of Parliament to the centre of LKaton-square. The improve- 
ment would doubtless be a very grand one, but to be effected 
at the enormous cost of £4,095,500, it need scarcely be 
wondered at if the 4 per cent. deposit of £161,420 was not forth- 
coming when wanted. Another dropped bill is the Great Eastern 
and South-Eastern Junction from Fenchurch-street to Cannon- 
street, half a mile-and five chains, estimated to cost £850,000. 
The East of London and Alexandra Park Railway Bill, for a line of 
four and a-half miles, to cost £111,990, is dead; but the bill for 
the abandonment of the Alexandra Park Railway, empowered in 
1871, is alive. The River Fergus Reclamation Bill, County Clare, 
estimate £195,000, has been dropped ; as have also the East Essex 

tailway Bill for six and a-half miles of line, to cost £31,000 ; the 
Ealing, Acton, and City Railway of six miles, to cost £240,000; 
the South Caterham, of three miles five furlongs, to cost £22,491; 
the Mersey Railway Bill, No. 2, for three and a-half miles, to cost 
£1,000,000; the Brighton and Devil’s Dyke, No. 2, of five and 
a-quarter miles, to cost £95,172. In the case of the Brighton and 
Devil's Dyke, No. 1, standing orders have not been complied 
with. Mg estimated expense of this line of four and a-half miles 
is £75,734. 

No part of the United Kingdom has been so prolific in railway 
projects this year as the north-east of Kent, but several of them 
are already defunct, including the Cliftonville Junction (Mar- 
gate), of two and a-half miles, estimated to cost £36,612; the 
Ramsgate, Deal, and Minster, of five miles, to cost £294,250; the 
Minster and Ramsgate Junction, of three and a-half miles, to cost 
£49,845; and the Deal and Dover, of ten miles, to cost £99,727. 
The survivors are the Ramsgate, Deal, and Dover, of about twenty 
miles, to cost £330,045; the Deal, Walmer, and Dover, of nine 
miles, to cost £156,358; and the Dover and Deal, of about nine 
miles, to cost £219,794, 

The other dropped bills include the Alford and Mablethorpe 
Railway ; Belfast Corporation Water ; Bristol, Winford, and Char 
Magna Railway ; Dublin, Blessington, and Baltinglass Railway ; 
Dublin City Junction ; Rathmines and Kingston Railway ; Ennis- 
killen, Bundoran, and Sligo Railway ; Fort William, Ballachalish, 
and Tyndrum Railway; Leatherhead and Guildford Railway ; 
Longton, Adderley Green, and Bucknall Railway ; Metropolitan 
and South-Western Junction Railway; Midland, Highgate, and 
Alexandra Park Railway ; Mumble’s Railway Pier ; Sheffield and 
Midland Companies Committee; Woodcote Water; Dalkeith 
Police ; and the Sunderland-near the-Sea Vestry Bills. 








HIGH-PRESSURE BOILERS OF THE 
SS. AFRICAN, - 


WE give at page 116 a longitudinal and a cross section of one of 
the four beilers of the steamship African. It will be remembered 
that we published two views of the engines in our last impression. 
The boilers are of the ordinary cylindrical type, 10ft. 1}in, diame- 
ter and 9ft, 9in. long. The tubes are 7ft. long and 3in. diameter. 
The grates are 6ft. long and 3ft. wide, or as wide as the diameter 

ing dimensions will be found on the 


of the furnaces, The remain’ 
drawing, The boilers are double rivetted and well stayed, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





HEAVY LOCOMOTIVES, 

Sirn,—In your article on the above subject in last week’s 
ENGINEER, you analyse the performance of a Fairlie engine which 
was tested on the 29th ultimo on the Dropping-well incline of the 
South Yorkshire Railway, and after comparing it with the work 
done by other engines, you proceed to draw certain inferences, on 
which, as Mr, Fairlie is not here to answer for himself, I should 
be glad, with your permission, to offer a few remarks. 

With your observations as to the work done at the trial above 
referred to I quite agree, but the gradients have unfortunately 
been misstated, which has led to some confusion. They are really 
1 in 50 and 1 in 32, and this will explain the apparent discrepancy 
to which you refer, between the theoretical power of the machine 
and the force she actually exerted. But while agreeing with you 


thus far, I ain compelled to take exception to your assertion “that | 


the ‘Fairlie’ engine is an essentially heavy type of locomotive,” 
and I think I shall be able to prove to your satisfaction that 
you are mistaken, 

You compare the Hidalgo Fairlie engine with the Iron Duke 
broad-gauge engine of the Great Western Railway, but you can 
scarcely call this latter machine a fair example of modern locomo- 
tive practice, the large heating surface being obtained by the 
great width of the gauge (7ft., now almost a thing ef the past), 
allowing a most exceptionally large diameter of boiler, viz., 4ft. 9in.; 
but even if we do take it, it will not give exactly the figures you 
state. The weight of this engine and tender empty is 3)} tons, 
and the total heating surface, as given by Mr. D. K. Clark, in his 
work on *‘ Locomotives,” is 1769 square feet (not 2000 square feet 
as given by you), or 45°) square feet of heating surface per ton of 
engine and tender. The Hidalgo without fuel or water, but with 
tanks complete, weighs 50 tons, and the heating surface being 
1729 square feet, gives a proportion of 34°5 square feet of surface 
per ton of engine. If, however, you take for comparison really 
modern locomotives for 4ft. 8hin. gauge instead of the machine re- 
ferred to, you will find that the average of the best practice is far 
below this, The following will best illustrate my meaning :—- 

North London Railway standard passenger tank engine : weight 
empty, 38 tons 12 cwt.; total heating surface, 1015 square feet; 
square feet of heating surface per ton of engine, 26°3. 

London and Brighton tank engines, designed by Mr. Stroudley, 
working South London Railway traffic: weight empty, about 20 
tons; total heating surface, 528 square feet; square feet of heating 
surface per ton of engine, 26°4. 

Tank engine built by Sharp, Stewart, and Co., for working the 
Bhore Ghaut incline of the Great Indian Peninsula Railway: 
weight empty, 43 tons; total heating surface, 1438 square feet; 
square feet of heating surface per ton of engine, 33°4, 

Metropolitan Railway tank engines built by Beyer, Peacock, 
and Co., Manchester: weight empty, 38 tons; total heating sur- 
face, 1014 square fect; square feet of heating surface per ton of 
engine, 26°6. 

Six-wheeled coupled tank engine built for the Great Northern 
Railway by Manning, Wardle, and Co., Leeds: weight empty, 
2? tons 10 ewt.; total heating surface, 782 square feet; square feet 
of heating surface per ton of engine, 34°4. 


Tender Engines. 

London and North-Western express engine, Lady of the Lake 
class: weigbt of engine and tender empty, 34 tons; total heating 
surface, 1098 square feet; square feet of heating surface per ton of 
engine and tender, 32°2. 

South-Eastern Railway express passenger engine by Mr. Cud- 
worth : weight of engine and tender empty, 39 tons; total heating 
surface, {5 square feet; square feet of heating surface per ton of 
engine and tender, 24°7. 

Caledonian express passenger engine by Mr. B, Connor: weight 
of engine and tender empty, 38 tons; total heating surface, 1172 


square feet; square feet of heating surface per ton of engine and 


tender, 30°6. 

Great Northern Railway express engine by Mr. Stirling : weight 
of engine and tender empty, 40 tons 5 cewt.; total heating surface, 
1011 square feet; square feet of heating surface per ton of engine 
and tender, 25°2. 

Goods engine (four wheels coupled), by Sharp, Stewart, and Co., 
for the London, Chatham and Dover, and also for the Egyptian 
railways: weight of engine and tender empty 35 tons 15 cwt. ; 
total heating surface, 1192 square feet; square feet of heating sur- 
face per ton of engine and tender, 30. 

The foregoing, 1 think, can be considered as fairly representing 
the best practice of the day in locomotive engineering; in fact, you 
yourself bear me out in this, as, in describing No. 1 (the North 
London engines) in your paper of 25th December, 1868, you say, 
‘*'They adequately represent the most approved practice of modern 
locomotive engineering ;” and. when publishing particulars of 
No, 2 (the South London engines), 28th February last year, you 
stated that ‘ their efficiency was extreme, and their consumption 
of fuel very small,” notwithstanding the fact that both classes 
have the smallest proportion of heating surface per ton of engine. 

The following gives the comparative proportion of several 
classes of ‘‘ Fairlie ” engines constructed for railways of different 
gauges, and is a fair example of the general practice :— 


Fairlie Engines. 

8-wheeled Fairlie engines, built for Patillos, 2ft. Gin. gauge: 
weight empty, 20tons 5cwt.; total heating surface, 829 square 
feet ; square feet of heating surface per ton of engine, 40. 

8-wheeled Fairlie engines, built for the Dunedin and Port 
Chalmers Railway, New Zealand, 3ft. Gin. gauge : weight empty, 
22 tons ; total heating surface, 829 square feet ; square feet heat- 
ing surface per ton of engine, 37°7. 

12-wheeled Fairlie engines, built for the Livny Railway, Russia, 
3ft. Gin, gauge: weight empty, 35 tons ; total heating surface, 1325 
square feet; square feet heating surface per ton of engine, 
378. 

8-wheeled Fairlie engines, built for the Nassjo and Oscarshamn 
Railway, Sweden, 4ft. Sin. gauge : weight empty, 21 tons 5cwt. ; 
total heating surface, 853 tons; square feet Extis surface per 
ton of engine, 38°7. 

12-wheeled coupled Fairlie engines for the Toronto, Grey, and 
Bruce Railway, ft, Gin. gauge: weight empty, 24 tons ; total heat- 
ing surface, 961 square feet ; square feet heating surface per ton of 
engine, 40 

12-wheeled coupled Fairlie engines for the Tamboff Saratoff 


Railway, Russia, 5ft. gauge : weight empty, 42 tons; total heating | 
surface, 1625 square feet; square feet heating surface per ton of | 


engine, 38°6. 

12-wheeled coupled Fairlie engine “ Hidalgo ” type, 4ft. 84in. 
gauge: weight empty, 50 tons; total heating surface, 1729 ; square 
eet heating surface per ton of engine, 34°5. 

12-wheeled coupled Fairlie engine for Pisagna Railway, Peru, 
4ft. Shin. gauge: weight empty, 50 tons; total heating surface, 


1816 square feet ; square feet heating surface per ton of engine, | 


26°3, or an average of 379 square feet of heating surface per 
ton of engine, as compared with 29°4 square feet of the tank en- 
gines above referred to, or 28°5 square teet if compared with the 
tender engines, 

If figures mean anything, the above clearly proves beyond a 
doubt that this class of engine, instead of being ‘essentially heavy 
per square foot of heating surface,” is in point of fact much lighter 
than the best examples of the ordinary type of modern loco- 
motives. 

With regard to the question you raise as to whether the traffic 
the Hidalgo is intended to work could not better be worked by 
two smaller engines taking the same load in two trains, I think 
that if you will reconsider the matter, bearing in mind that the 
gradients are 1 in 25 for thirteen miles at a stretch, you will 


come to the same conclusion as the authorities of the Mexican 
Railway have already done---viz., that it would not pay them to 
run two trains when they can with very little more expense do the 
work with one. 

I must apologise for the length of this letter, and trust you will 
find room for it in your next. GeorGe Hersert Koyce. 

The Fairlie Engine Company, Palace-chambers, ' 

Victoria-street, Westminster, 8S. W., 
February 12th. 

[If our correspondent will turn to Bourne’s ‘‘ Treatise on the 
Steam Engine,” last edition, he will find that the tube surface 
alone of the Great Britain was 1799 square feet ; the total heating 
surface being 1952 square feet. Such large surface is not peculiar 
to the broad gauge. The Great Liverpvol, narrow gauge, Crampton 
engine had 2290 square feet of heating surface for 35 tons, or 65°4 
square feet perton. Weshould have expected that the augmented 
length of the Fairlie boiler would compensate for any loss due to 
the narrower gauge of the Hidalgo, as compared wit that of the 
Great Britain.—Ep. E,] 





CIRCULATING PUMPS AS BILGE PUMPS. 

Sir,—In your correspondent’s letter in THe ENGINEER of the 
; 29th ult., ‘*On the Use of Circulating Pumps as Bilge Pumps,” 
he evidently takes it for granted that they have not hitherto been 
used for that purpose. It is now a number of years since I went 
to sea as an engineer, but in my experience I have had occasion to 
use circulating pumps as bilge pumps ; and although they are very 
effective for use in that manner, provided the water can get free 
and rapid access to the suction pipe, and the bilges be kept clear 
of small coals and dirt, yet there are great difficulties in the way, 
some of which, I am afraid, will not be easily got over. Your 
correspondents letter suggests to me that I have used the pumps 
in the way he describes ; and as the subject is one of some im- 
portance, I will use that as my apology for trespassing a little on 
your valuable space, and also hope that a few suggestions as they 
occur may help to lead to some useful results. 

The tendency in these days to make steamers much larger than 
formerly, in order that they may have greater carrying capacity 
in proportion to the power required to carry goods a certain dis- 
tance, has resulted in a certain amount of economy ; but at the 
same time the benefits derived are not unmixed with certain dis- 
advantages, because the increased dimensions can only be in two 
directions—length and breadth—while the depth of the ship, for 
obvious reasons, remains nearly always within the same limits. 
We cannot, therefore, have the increase of strength due to in- 
creased size, but in order to maintain as nearly as possible a relative 
gga of stiffness and carrying capacity, we make the floor or 
bilge quite flat for a considerable portion of the ship’s length. 
Under these conditions, then, we have the difficulty of the bilge 
water being spread over a large area in the form of a thin sheet. 
When theship is on an even keel and not rolling thisis wellenough, 
but when the water is rolled from side to side of the ship it is 
almost impossible to pump it out. 

In order to get over this difficulty, I tried a remedy which 
answered very well for entrapping the water in flat-bottomed ships, 
especially near the suction pipes. On each side of the rose in 
which the end of the section pipe was encased I fastened between 
the frames two wooden boards having doors or flaps opening inwards 
towards the middle of the ship. When the ship was upright these 
flaps or doors hung a little open, and allowed the water to pass ; 
but when the ship began to roll the one door opened and let the 
water into the space between the two, while simultaneously 
the other shut, thus forming a sort of trap for the water, 
which could be readily pumped out. 

For extraordinary occasions, as your correspondent suggests, the 
circulating pump would be very valuable, and the quantity of 
water which could be thrown out very large, all which could be 
readily ascertained with the necessary data. Yet the water in 
a ship may represent a very large quantity, but being sprehd over 
a large area it exerts no pressure towards the pump, and the sluice 
valves are generally very small. 

In a case of this kind, when a large body of water is finding its 
way into a ship in some unascertained manner, I think it would 
be a wise precaution to shut all the cocks or valves connected with 
the hull if at all possible, and all communication by pipe with 
the sea ought to be through a Kingston, or stern valve, that can be 
easily shut and opened. 

Many years ago in a steamer in which I was engineer a case oc- 
curred showing the necessity of having proper sea-cocks or valves. 
In the boiler room of the ship there was a small feed pipe to 
supply a donkey boiler; there was no sea-cock; by some means 
the pipe gave way at the flange, and the water rose rapidly up to 
the bottom of the boilers, and as the ship was rolling some 
of the fires were soon put out, and the steam fell to 9lb. In 
this case the water could not get to the circulating pump fast 
enough through the sluicegvalve. By cutting'a corner off a plate 
at the bottom of the bulkhead between the engine and boiler 
room the water got to the pump, and by this means we found the 
cause just in time. 

In most steamers the floors of the holds are laid on the frames 
of the ship. There is therefore no room for water to pass from 
any compartment except through the sluice valve, which is neces- 
sarily small. I have often thought, would it not be worth while 
to sacrifice, say, two or three inches of cargo space in the bottom 
of the ship, between the floor and the frames, where a large body 
of water could pass through easily? We make so-called water- 
tight compartments, but they are all too large, and the bulkheads 
are from their construction necessarily too weak to withstand the 
pressure of a large and deep body of water. Can we not make 
the compartments smaller by means of vertical fore and aft bulk- 
heads easily accessible for repair, and no hindrance to loading and 
| discharging cargo ? 
| Coal bunkers are also a great source of trouble to engineers, in- 
asmuch as they ure not made perfectly tight, and small coals are 
| continually passing through to mix with the bilge water. This is 
| a great impediment to the efficient working of the bilge pumps, 
| but it would be almost fatal to circulating pumps if often used 
i the india-rubber valves and brass lining of the circulating 
pump chambers. 
| Marine engineers hold a highly responsible position on board 
| steamers, and the means of acquiring a great amount of valuable 
| information is continually at their command. They have also suf- 
| ficient time to make notes of their experience, of improvements 
or failures, which would be often invaluable to engineers and 
shipbuilders, and the means of preventing loss of valuable life and 
| property. CHARLES FAIRBAIRN. 
Gateshead, Feb. 2nd. 


RAILWAY SIGNALS, 

| Sre,—Your excellent article on ‘Railway Signals” in Tie 
| ENGINEER of the 16th ult. has induced me to pen a few words on 

| this important subject, to which I am no tyro, for I have been 

| working away at it with the officials and directors of the London 

| and North-Western, the Board of Trade, Saxby and Farmer, and 
other railway officials, for years. 

Although signalling is simple in its basis, it forms in its develop- 
'ment and consequences a complicated aggregate, which requires 
the knowledge of a number of facts, and much sagacity, to 
thoroughly understand; and who, of all others, has such opportu- 
nities and facilities of becoming acquainted With the facts or com- 
prehending what is required for the safe and expeditious working 
of the line as the engine-driver? Until the latter are permitted to 
offer their me and have a voice in the matter, I venture to 
state that the system of signalling will always be wrong in theory, 
dangerous in practice, and calamitous in results; and permit me to 
add to what you have already said, that the present plan is as 
dangerous, misleading, costly, inefficient, inadequate, complicated, 
and illogical, as any man could devise, No device can make the 


| 
| 
| 











existing system do its work satisfactorily, and the sooner we have an 
inquiry how to make a proper system the better it will be for all 
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pote concerned, for there is neither uniformity in semaphore or 
and signals ; semaphore signals which are for the main line to- 
day, may be for a siding to-morrow; si which are for the main 
line at one station, are for the siding at the next we come to; 
hand signals which are to “‘ stop” at one place, are ‘‘ going ahead,” 
** all right ” at another, and for “‘ caution” elsewhere. ‘* Red isa 
signel danger, stop,” says the rules, but such is not always the 
case. We pass hundreds of red lights and do not stop; some are 
never taken off, for, having been in disuse a long time, it is impos- 
sible to take them off by the ordinary means, yet we have to pass 
them. ‘Green is a signal of caution, go slow,” yet green is used 
for various pu It is used for caution ; back-lights; point 
indicators; tai om on third line; indicating that a train is 
following; head lights on engines ; showing that the light below is 
for the third line ; showing that engines are travelling on the third 
line; a come back signal; all right. It is danger when used behind 
the last vehicle on the third or fourth line. In some places where 
signals are placed on the right side of the line in order that the 
signalman can see whether they are on or off, we are liable to be 
deceived by a goods train obscuring the signal with steam, and 
exhibiting a green head light. ‘‘ White is all right, go on.” It is 
not always so. Atsome of the stations signals are only worked 
when a train is timed to stop there; neither are they reliable at 
level crossings. From these items you will perceive that the 
description of signals in the rule book is fallacious, as signals are 
used for any and every purpose, in addition to those specified by 
the rule book. Red lights give longer waves, and, therefore, 
stronger waves, than green, and the former absorb the latter. 
Often a driver has to reverse the rule which says “‘ That he must 
treat as danger a signal that is out or imperfectly exhibited,” for 
in such circumstances as already described, it is not the signal, but 
its absence, which he is guided by. This shows that our lights 
are defective, and that the subject is but very imperfectly under 
stood. Augustus Fresnel, who is the best authority on refraction 
of light, has found that an angle of six degrees is the best for 
lighthouses, but signal lights on the railway are refracted in all 
directions—some up, some down as much as sixty degrees, some to 
the right and others to the left. This demonstrates that the 
parabolic lens is not suitably adapted for railways from the great 
difficulty there is of fixing it at the correct pitch, and for curves it 
is altogether unsuitable. 

With regard to the best side for a signal, I contend that we are 
very unfortunate in the existing plan, as the arms of the semaphore 
are fixed on the left side, whilst the right side is by far the best. 
Again, some of our distant signals, more particularly at night, are 
placed in such a position that we can see the main signal ten times 
as far astheformer. It is generally supposed that when anything 
breaks connected with a signal that it will indicate danger, 
whereas, if the rod at the signal post should come uncoupled, it 
would register ‘‘ all right;” and I know from experience that they 
do sometimes break and come uncoupled. I, therefore, maintain 
that the present plan is unsafe, and contrary to common sense. 

The extreme length to which my letter has already attained pre- 
cludes me from offering further remarks concerning the defects of 
signalling, and I would now beg to say that I have devised means 
of overcoming these objections, some of which I have named, and 
I have devised signals requiring a less number of arms and lights, 
and uniform as to lights and position, and in conjunction with this 
a code of hand signals, showing when a train is to go away, or what 
is termed ‘* all right; when the driver is only required to advance 
a short distance; when he is wanted to back, either fast or slow; 
when and where to hook on and off ; in fact, a code of shunting 
signals which will save a deal of labour and facilitate the work. 
The signals would be placed in such a position that when at danger 
they could actuate a small lever above the foot-plate, and so open 
an alarm whistle, and further, apply the brake. I have a self- 
acting apparatus for adjusting the expansion and contraction of 
signal wires—a copy of the specification for your 
perusal—and can apply it as a self-acting signal to be worked by 
the trains; and further, would dispense with fog-signal men except 
at very thronged stations. I am also in possession of a signal 
lamp which will answer for curves and form a chart of the line 
for the guidance of drivers, showing whether the line is curved to 
the right or the left, and indicating the inclines, thus enabling a 
strange driver to dispense with a pilot, 

Crewe, Feb. 3rd, 





BENJAMIN BAGSHAW. 





Srr,—Your correspondent, Mr. A. T, Brown, calls my attention 
to the fact that I did not explain how it would be proved that the 
signal had been given in case of dispute. Now, my letter clearly 
stated that the apparatus proposed was not to settle disputes 
which might arise, but to prevent disputes arising. Having taken 
for granted that the scheme I proposed would not meet the case, 
he proceeded to inform me that he had an invention which em- 
braced all I desired. To this I take exception ; I should not think 
of using any indicating apparatus, which would, as your correspon- 
dent rightly suggests, require examination, say, at both ends of 
every journey, and the results careful noting. What this in the 
shape of work would entail, and the difficulty of carrying out the 
same, I shall not attempt to state, but am quite content to leave 
the matter in the hands of those of your readers who are inti- 
mately connected with the conduct of business of any of our great 
railway systems. 

The apparatus for calling the engineman’s attention to the fact 
that the signals he was passing stood at danger seems, in your 
correspondent’s invention, to occupy a secondary position. More- 
over, it appears—though not of necessity—to be a silent signal; 
if so adding it to a locomotive would be much the same 
thing as placing a second water gauge to a stationary boiler in 
place of a float and alarum whistle. I will now briefly consider 
what are the requirements of an auxiliary 40 the present system 
of signals to insure efficiency and the safety of the public. I 
can, perhaps, do this most effectually by showing where the pre- 
sent system fails. Suppose, by way of illustration, that a fast 
train is approaching a station at which it is not booked to stop ; 
a train standing in the station is protected by the distant and 
semaphore signals. Now should the driver of the approaching 
train from any cause miss, or more probably, misread the signals 
against him, a serious collision must ensue, and this even though 
the block system be in use. Now signals may be passed unre- 
garded either in a dense fog, from want of due vigilance on the 
part of the engineman, or, which is far more frequently the case, 
througli being misread ; in either case the result is the same, and 
the engineman, if the dereliction of duty or error be brought 
home to him, is equally amenable to the law. If an engineman has 
through gross carelessness caused a serious collision he may be 
tempted strongly to contend that the signals were right for him; 
on the other hand, if he mistook them, he could then con- 
scientiously contend that they were right for him. 

Now it is not for one moment to be supposed that an engine- 
man, after having been made to understand that the signals fe is 
passing are at danger, would go rushing on, regardless of his own 
life as well as of those under his care. Was there ever a case 
known where an engineman passed over a number of fog signals 
(used as signals), and continued rushing on in utter disregard of 
the same? Where then the need of an indicator? 

Tt will then be evident that the failure of the —_ system 
of signals is due to their depending upon sight and intense vigil- 
ance ; that this is insufficient to secure — is sufficiently demon- 
strated. What then will meet the requirements of the case? 
My answer is my first letter. That this gives the only practicable 

and reliable expedient is sufficiently proved by the use of fog 
signals in cases where the ordinary means altogether fail, and by 
the Lampe romenee the owe attention in most of me 
systems of communication between r, engineman, an 
guards. Let it be distinctly understood that f neler tothe pro 
to indicate danger to an a train by sounding the alarm 
whistle of the engine controlling the same, and not to matters of 
detail, in which, perhaps, the designs of no two engineers would 





exactly agree. In the foregoing I have disregarded cases where 
accidents occur through mistakes made by signalmen, for the 
obvious reason that as signals cannot be self-acting all must 
depend upon the intelligent and exact discharge of their duties; 
at the same time the means posed would reduce the risk of 
accident from this cause, as the signalman would, by the sound- 
ing or SF oe my he the alarm whistle of an approaching train, 
know whether he had acted rightly, and if not would in many 
instances have time to, in some measure, correct his mistake by 
the semaphore or by hand signals, J. D. 


Sir,—In my work on “ Railway Reform” I pointed out the 
complete incompatibility of quick passenger expresses and slow 
lumberi s trains, and I propose that these two kinds of 
traffic should be entirely separated ; in fact, that goods trains 





should never be run upon rails used for the conveyance of passen- | 


gers, nor ever cross them on the same level. This change, which 
would reduce the risk of accident more than two-thirds, need not 
be very expensive. All that will be wanted is the laying down of 
a third line of rails for goods with sidings or passing places here 
and there, and it might be arranged that the heavy merchandise 
should go upon that third road in one direction by night and in the 
other by day, for goods never require to be conveyed with the same 
frequency, rapidity, or constancy as persons. The numberless 
awful accidents which the papers are now always filled with make 
it necessary that something should be done. 

In the interim let us see what arrangement can be made to mend 
matters at once. If the circumstances connected with the several 
recent accidents be examined into it will be found that nearly all 
of them have occurred in the neighbourhood of, or in stations, or 
at junctions, It is usual to havesignals with different coloured lights 
at 500 yards on either side of every important station or junction. 
Notwithstanding this, it is only too true that fearful casualties are 
constantly to be deplored, as was the case in the late collision at 
Bo'ness, at Wigan, and in many other places within a brief space 
of time. 

Now, Sir John Macneill, who is a great authority on all matters 
connected with railroads, says, very truly, that such signals are 
not a sufficient guarantee for safety, even on lines worked upon 
the ‘‘ block” system. In the first place, time being often limited, 
they are not always thoroughly turned on, and in thick weatherthey 
cannot be easily seen. Again, the engine-driver may have his 
attention called to something else at the moment of passing, or, 
being frequently over-worked, he may neglect to look out suffi- 
ciently. Further, we know there is such a thing as ‘‘colour 
blindness,” and very many instances could be cited or adduced 
where persons, when acted on by sudden fear, or in consequence of 
some passing agitation, have mistaken red for green, Xc., or vice 
versa. Such mistakes at night may, in more cases than can be 
imagined, and too frequently do, lead to irremediable catastrophes. 

What Sir John proposes is that a small boiler should be placed 
in every station with small pipes extending from it for, say, 500 
yards in each direction, and that at the end of such tubes storm 
trumpets should be fixed which could be made to sound con- 
tinuously, so long as any train remained in the station, or was 

assing over a junction, by turning on a jet of steam from the 
iler, or by making a steam engine force condensed air into the 
tubes. Such trumpets—which are found so useful in ighthouses 
and in many places along the sea coast, frequently prevent vessels 
from foundering on sunken rocks or shoals—-would give a warning 
on railways which would be invaluable, and so capable of being 
heard a long way off, could not fail to call attention to the fact 
that a train was stopping at a station, crossing a junction, or 
dangerously in the way. 

The engine might be made very small and inexpensive ; and be- 
sides it could be utilised for heating, by means of hot air, the 
waiting-rooms, which are now very imperfectly warmed by means 
of open grates or stoves, which in cold weather are, in many in- 
stances, monopolised by two or three persons to the exclusion of 
numbers who are literally “left out in the cold.” 

W. H. Viiigrs Sankey, C.E, 

London, Feb. 6th. 





ROLLED SCREWS. 

Sir,—In your paper of the 2nd inst, you publish an account of 
a process of “rolling” the threads on screws or bolts. Will you 
- me to state that the idea is nota new one? Although the 
description given is not a very detailed one, it seems similar, if not 
identical, to a machine made and patented by me many years ago. 
There can be no doubt of screws made on this system being 
stronger than those having the threads “cut” in the usual 
manner, and in many cases there is a considerable saving of metal. 
My patent has ceased by lapse of time. Iam surprised that the 
plan has not been more generally used, and I heartily wish success 
to those who are now endeavouring to introduce these screws 
into the commercial market. J. CAMPBELL EYANs. 

Locomotive Department, Midland Railway, 

Derby, Jan. 28th, 
THE CYLINDER QUESTION, 

Srr,—The rapid wear of cast iron cylinders of sea-going boats 
using very hot steam is, in my opinion, owing to mechanical more 
than to chemical causes ; still chemical action undoubtedly plays 
a very important part in the matter. 

When cast iron is heated to, say, 300 deg. Fah., it is very much 
softer than when it is at a temperature of from 60 deg. to 80 deg., 
and is therefore much easier worn away by friction of any kind. 
Add to this the fact that a cylinder heated to from 300 deg. to 
perhaps 400 deg., and measuring about 10ft. in circumference, 
will expand diametrically a great Be more than the solid piston 
will at the same heat, then you will see the piston is no longer a 
good fit, but has room to shake about and cut the sides of the 
soft cylinder at every stroke, especially when the boat is making 
her way through heavy seas. Steel sgiindon will be much better 
than cast iron ones, as you remarked in one of your leaders of 
January 23rd, because they will not —_ so much at the tem- 
perature of high-pressure steam, and because they will be harder 
and tougher at that temperature. RicHarD McDvurr. 





EXTRACTING CUBE ROOTS, 

Srr,— It may be of value to persons whose profession requires 
the ready extraction of cube roots to know that, provided they 
can retain in their memory the cubes of the unit figures, they 
can by the following rule ascertain the cube root of any whole 
cube number up to 1,000,000 instantaneously, whilst in_ the 
absence of logarithmic tables the extraction gives no little 
labour and occupies some time. The rule runs as follows :— 

Remember the cubes of numbers 1 to 9, and remember also 
that the right-hand figures of cubes femain the same in the root, 
with exception of 2 and 3. When the last number of the cube 
is 2, in the root it becomes 8, and 3 becomes 7 ; and, again, 8 be- 
comes 2, and 7 becomes 3. For the left, or tens figures, reason 
thus—that the root must lie between one or other of the cubes of 
the first nine cyphers thus : 912,673 being the cube number, the 
right-hand figure or unit makes it certain that the unit figure of 
the root is 7, and as 912 is less than 1,000,000 and more than 
729, which is the cube of 9, it follows that the cube of 912,673 is 
97, and so on for lesser quantities. 

In the hope that this will save some labour to others I send it 
to you. G. W. H. 

eb, 3rd. 





STEAM JACKETS. 

Srr,—In your article on “‘ Limit of Useful Expansion in Steam 
ines,” in issue of 19th December ult., speaking of steam 
jackets on compound engines, you quote an example of a Liver- 
1 fleet of twenty suniae tuning been sent voyages with the 
jackets on and shut off alternately, and that the engineer found, 
after a year’s trial, that with the jacket shut off there was always @ 
little less consumption of fuel; and the conclusion arrived at is 
that the jacket is nearly useless in compound engines. Now, 





without differing from you in most of the points of your able 
article, the question arises in my mind, in regard to this special 
trial, whether, when the jackets were shut off, the space they 
formed around the cylinders did not act to a very great extent in 
the saving of fuel credited, s itself thus confined being one of 
the best non-conductors of either cold or heat ? 

Canada, Ottawa, Jan. 12th, 1874. IBA 

[The air space between the jacket walls and the cylinder could 
only perform a passive duty. It would act as a very efficient 
non-conductor, and prevent the external radiation of heat. The 
functions of a steam jacket are tang 4 different. The jacket is 
not used to prevent external radiation, but to prevent the cooling 
down of the steam inside the cylinder from causes which we have 
repeatedly explained, and with which external radiation has 
nothing todo. It remains to be proved that a non-conductor will 
be as efficient as a jacket. We hold that it will be even more 
efficient under conditions which we have endeavoured to explain 
in the article to which our correspondent refers.—Ep., E.] 





THE STEAMSHIP AFRICAN, 

Sir,—It would be exceedingly interesting to me, as well as other 
of your readers here, to know why the engines of the above ship 
worked with better results without the steam in jacket’ My ex 
perience has been that steam jackets did more good than harm. 

Exeter. D, Situ. 

{Our explanation will be found in a series of papers on “The 
Limit of Useful Expansion in Steam Engines,” commencing on 
page 349 of our last volume.—Ep. 

SINGLE MARINE ENGINES, 

Srr,—Referring to your correspondent’s letter in your issue of 
the 23rd ult., with reference to the employment of single marine 
engines, fitted with fly-wheels, for screw propulsion, it might be 
interesting to you to know that I had under my charge sixteen 
years ago a twin screw steamer of moderate size on one of the 
American rivers. She was fitted with a single high-pressure in- 
verted engine to each crank, the diameters of the cylinders were 
18in. and their stroke 24in., carried on a strong timber framing. 
The valve motion consisted of a main slide, and separate ®xpansion 
valve working on the back of the former in the usual way. The 
main slide valves were worked by a single eccentric loose upon the 
shaft, and as the engines were worked from the deck they were 
reversed by a rod having a mitre wheel at one end and a horizon 
tal lever at the other; the mitre wheel at the end of the rod 
geared into a corresponding wheel attached to the eccentric, Dy 
this arrangement the engines were quickly reversed and admirably 
controlled. An important fact worth noticing is that these engines 
were not fitted with fly-wheels, and notwithstanding this I never 
knew them to hang on the centre, although the vessel usually had 
in winter to navigate through ice from Il2in. to ISin. thick. 
Single marine engines applied to vessels of much larger dimen- 
sions than the one referred to are not uncommon on the American 
lakes, and answer well. I could also mention an instance of a 
twin screw steamer fitted with single engines, with surface con- 
densers and link motion, and working at a pressure of 40 Ib. per 
square inch, having made successfully a long sea voyage, during 
which the weather was very severe. 

These facts, I think, go far to prove that there should not be 
much difficulty or risk in applying single engines to screw propul 
sion, particularly where the vessels are of moderate size and a 
complication of machinery very objectionable. 

Wood-green, N. ARTHUR AYRES, 

CORROSION IN MARINE STEAM BOILERS. 

Srr,—I notice in your leading article of the 2nd inst. that Mr 
Wood, Engineer-in-Chief to the United States Navy, has discovered 
that the rapid corrosion of boilers is caused by oleate of copper 
being formed in the surface condensers, which oleate of cepper is 
converted into oleate of iron in the boilers, the copper being de- 
posited. As I have been for many years mechanically and chemi 
cally connected with oils, and as I take great interest in this 
subject, I wish to state what I consider the cause of the corrosion 
and remedy for same. The oleate of copper theory seems rather 
a roundabout way of explaining the action, as for every atom of 
iron dissolved in the boilers an atom of copper must be dissolved 
from the condensers, or, say, 63 Ib, of copper for each 5tilb. of iron. 
It is well known that ordinary animal and vegetable fats when ex- 
posed to the action of water under heat and pressure become 
converted more or less completely into fatty acids, their glycerine 
being dissolved out by the water. This action takes place in the 
boilers, and nothing is required to enable these fatty acids to dis- 
solve the iron but the presence of oxygen, which is nearly always 
supplied in ample quantity in the shape of air along with the feed- 
water. One remedy is to allow no air to pass into the boilers 
along with the feed ; but the best remedy of all is to use mineral 
lubricating oil, which is absolutely neutral, and does not act on 
metals. The ordinary run of mineral lubricating oils in the market 
are too thin for this purpose, but oils of sufficient body can easily 
be prepared at a price not at all exceeding that of the fats now 
used. C, Humrrey. 

Saltney, Chester, Jan, 28th, 








Gravinc Dock AccoMMODATION ATBELFAST.—A large and in- 
fluential meeting was held recently at Belfast for the purpose of 
taking into consideration the want of additional graving dock ac- 
commodation. In his opening address the chairman stated that 
the increasing trade of the port of Belfast required increased ac- 
commodation. The Hamilton Dock was only capable of taking in 
ships of 1000 tons, while graving docks Nos. 1 and 2 would only 
admit ships of 300 tons on the ordinary tides. The Hamilton 
Dock was occupied by large steamships, which had been brought 
to the port for extensive repairs at the shipbuilding yard of Messrs. 
Harland and Wolff. If any mishap should occur to any of the 
large ships or steamships trading to the port, and if the Hamilton 
Dock were blocked up with vessels undergoing repairs, it would 
put the owners of such ships to great risk and expense te take 
them across Channel to find graving dock accommodation. The 
Hamilton Dock was likewise too small to admit ships at present 
being built on the Queen’s Island. The Britannic, to be launched 
next week, would not have water in the Hamilton Graving Dock 
with boiler and machinery on board. The Hamilton Dock has 
been the means of circulating as much as £20,000 among the 
tradesmen of Belfast in one year. 

CHINESE ARSENAL.—Mr. Consul Medhurst, in his last annual 
report from Shanghai, transmitted in July, gives an account of the 
Chinese arsenal at Kao Chang Miao, about six miles from 
Shanghai, higher up the river. It is an important establishment, 
employing a number of foreign artificers and some 1300 natives, 
and cond ering that it has been in working order for only about 
five years, remarkable efficiency has been attained. The consul 
had visited the arsenal recently with Admiral Shadwell, and found 
it turning out ‘* Remington ” rifles complete, both the long arm for 
foot and the carbine for cavalry, at the rate of twenty per day. 
Shot and shell, rifled and spherical, iron gun carriages, Down- 
ton’s pumps, and a vast variety of other articles of a complex 
character were everywhere in the hands of the workmen. In front 
of the arsenal was anchored a steam frigate, pierced for 26 guns, 
measuring between 2000 and 3000 tons, and of 400-horse power, 
which had just been turned out of dock ; and the superintendent 
assured the consul that every of this vessel, with the sole ex- 
ception of the screw shaft and cranks, had been manufactured on 
the spot. Admiral Shadwell detect d several defects in 
her rigging and elsewhere, but pronounced her, on the whee, :. 
most creditable specimen of naval architecture. She was the last 
of five steam vessels, which had been turned out of this arsenal, 
the other four having all been running for some time on the coast 
and the Yangtse river, employed in transporting high officials, 
troops, and Government stores, and in other such public service. 
A sister ship was still on the stocks.—TZ'imes, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 
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FUBLISHER'S NOTICE. 


*,* With this week's number we wsue as a Supplement No. LXXTA, 
of our “Portfolio of Working Drawings,” 1epresenting an Arrange- 
ment of Beam kngines und Pumps for ihe Postal Telegraph, 
Messrs. Eastons and Anderson, Engineers, Erith Ironworks, 
Ment. Each number, as issued by the publisher. should contain 
this Supplement, and Subscribers are requested to notify the 
fact should they not receive it, 











TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* in order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
conemunications. 

R. W.—Address Mesars. Crichton, Abi, Finland. 

G. B.— Your question is too vague. Hundreds of devices have been patented 
to prevent chimneys swoking. 

X.— You will find what you want in Clark's “ Railway Machinery,” which 
you can see ut the Putent-ofiice library. 

H. A. T. (Westphalia )—Many thanks for your communication. We shall 
endeavour to vbtain the information you want. 

Wire Gavuce.— We never heard of any number in B W G higher than 36. 
Uf there be a higher number it is not used by the trade. The best answer we 
can g ve you about railway axles is to refer you to our impression for Nov. 
14th, 1873, poge 312 

J. B. (Upper Thames-street.)—The diagram from each end of the cylinder 
shows the work done during one stroke, and represents the pressure actually 
employed in driving the p:ston. At a certain point in the stroke the back 
pressure will equal the driving pressure, and will then go on and exceed it, 
and you are quite correct when you say that that portion of the stroke does 
not represent efficiency as regards the driving of machinery. At the same 
time, you must bear in mind that the toe of the diagram repesents work 
actuatly done by the steam in helping the momentur of the piston and fly- 
wheel to overcome the resistance due to back pressure, and it is, therefore, 
b. ni fide work, and should be credited to the steam. But what may be 
termed the “ internal resistance” of an engine giving such diagrams as you 
send us will be greater than the internal resistance of an engine giving a 
square lower corner, which does not cross the toe of the other diagram. It 
is quite another question, however, whether the compression of steam caused 
by early closing of the exhaust port may not be productive of economy, al- 
though the whole area of the diagram is reduced. 








A CORRECTION. 
(To the Editor of The Engineer.) 

Sin,—In your impression of January 30th, 1874, you kindly gave a 
description, accompanied with a wood engraving, of our patent vertical 
water tube boiler, but which you called Hill's patent ; it should have 
been Massey and Hill's patent. Will you kindly notice this in your next, 
as it has occasioned great delay in the receipt of our letters, owing to 
their being addressed Messrs. Hill instead of Massey and Hill? 

Stafford, Feb. 9th, 1874. MASSEY aND HILL, 





RAILWAY SIGNALS, 
To the Editor of The Er.ginecr.) 
Sir,—I should be much obliged if any correspondent could inform me 
as to where I can find full particulars of the apparatus most generally in 
use fur interlocking railway points and signals? Also of the telegraph 
instruments used in working the block system? Is there any book in 

which I can get the information ? Hi. C, M. 
Edinburgh, Feb. 5th, 1874. 

SUBSCRIPTIONS: 

THe ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9s. 0d. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive Tak ENGINEER 
weekly, and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of actvice to the publisher. 

Tuck PaPerR cops may be had if preferred at double postage. 

Remittance by Post-office Order. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. The line averages eight When an 
advertisement measures an inch or more the charge is tea shillings per inch. 
All sengle advertisements from the country mus’ be accompanied by s’amps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such cose, All 
advertisements, except weckly ones, are taken subject to this condition, 

Apvenrrisemests caANNot we Ivsertep uNtess Dettverep Berone Six o'clock on 

nunspay Kventne ix gach Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tak Exaineer, 163, Strand. 








MEETINGS NEXT WEEK. 

Cuemicat Sociery,—Thursday, 19th February, at 8 p.m.: “Lecture 
on the Detection and Estimation of Adul tion in Food and Drinks,” 
by J. Bell, F.C.S., Laboratory, Somerset House. 

Tue MereorovoaicaL Socrery.—Wednesday, 18th instant, at 7 p.m.: 
“General Remarks on the West Indian Cyclones, rticularly those from 
the 9th to the 2ist September, 1872,” by F. H. p = now wom ** New Forms 
of Alcohol Thermometers,” by James J. Hicks, F.M 8 ; *“‘ An Improved 
Vacuum Solar Radiation Thermometer,” by James J. Hicks, F.M.8.; 

* Note on a Waterspout which burst on the Mountain of Ben Resipol, in 
eshire, in August, 1873,” by Robert H. Scott, M.A., F.R.8. 
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DEATH. 
On the 28th Jan., 1874, at_15, Midleton-park, Queenstown, Mr. Henry 
James Watton Nevitte, C.E., M.1C.E., Superintending Engineer, Ad- 
qniralty Works, Ireland, 
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MARINE SAFETY-VALVES. 


Mr. Rosson deserves the thanks of every marine engine- 
builder in the kingdom for the outspoken paper which we 
publish in another place. We have often called attention 
to the absurdity involved in loading a marine boiler safety- 
valve with a dead weight, and pointed out that the marine 
surveyors of the Board of Trade were antagonistic on this 
question to almost every engineer who constructs marine 
boilers. Mr. Robson is, however, the first to state defi- 
nitely and clearly that the fault lies not with the whole 
body of marine surveyors, but with their chief, Mr. 
Macfarlane Gray ; and he says in plain terms that this 
gentleman, in objecting to spring-loaded safety-valves, goes 
beyond his province, and puts a construction on the terms 
of the Merchant Shipping Act of 1854 which it will not 
bear. The words of the Act run thus as regards safety- 
valves :—“ Steamships shall be provided as follows (that is 
to say) : (1) Every steamship of which a survey is hereby 
required shall be provided with a safety-valve on each 
boiler, so constructed as to be out of the control of the 
engineer when the steam is up; and if such valve is in 
addition to the ordinary valve, it shall be so constructed as 
to have an area not less, and a pressure not greater, than 
the area of and pressure on that valve.’ Not ‘one word is 
said here as to the way in which the safety-valves are to be 
loaded. But it is well known that the instructions given 
to Board of Trade surveyors are such that they cannot pass 
spring-loaded safety-valves. It is true that the force of 
public opinion proved too strong even for Mr, Gray some 
time since; and he permitted the experimental use of 
spring-loaded safety-valves under limits and restrictions of 
a sufliciently vexatious character. But the broad fact 
remains that his heart is set on dead weights and weighted 
levers, and that every possible discouragement is in conse- 
quence thrown in the way of those who would use springs. 

We are well aware that for venturing to make these 
statements we shall cause no small outcry against 
ourselves, We shall be told that we know nothing about 
the matter, and that the Board of Trade surveyors are, 
from first to last, immaculate; that they stand between 
the public and men who have no regard for the lives of 
the public, and who would, if they were allowed, probably 
and ships to sea without any safety-valves at all. We 
care nothing for this. The Board of Trade officials—or 
shall we say Mr. Macfarlane Gray !—beyond question act 
conscientiously according to their lights; but when we 
find that prejudice stands in the way of improvement, 
however honest that prejudice may be, it is our duty to 
object. We have before us the remarkable fact that the 
chief surveyor of the Board of Trade stands alone, and 
opposes his isolated opinions against the voice of every 
engineer who has spoken his thoughts on the subject. One 
and all, with wonderful unanimity of opinion, we find 
marine engine builders and sea-going engineers denouncing 
the dead-weight system of loading marine safety-valves 
and advocating the use of springs in its stead. Is it not 
time that some action should be taken in this matter ? 
Would it not be well that during the next session of Par- 
liament a change should be made in the terms of the Mer- 
chant Shipping Act which would suffice to prevent any 
single ingividual from overruling the opinions of the 
engineering public at large ? 

it may be argued that the questions at issue are not very 
important, and that to engineers and shipowners it can 
make very little practical ditference how their safety-valves 
are loaded; that the question is one which concerns the 
safety of the public only, and soon. It is possible that Mr. 
Gray takes this view of the matter. Mr. Robson has 
shown very clearly that this is a complete mistake ; every 
one who has been to sea knows that when the water is at 
all rough the dead-weight safety-valve is constantly blowing 
because of the inertia of the weight. This loss of steam 
represents a loss of fuel, which is bad; but it also represents 
something that is much worse, namely, a loss of water, 
which in the majority of ships must be made up from the 
sea, and thus boilers get salted up and ruined. It may be 
suggested that the safety-valves should be made to blow 
into the surface condenser; but to this plan there are many 
objections, not the least being that very indifferent evidence 
is afforded under such conditions as to whether a safety- 
valve is or is not inoperative. In no situation can the 
dead-weight system be more out of place than on board 
ship, and its retention in the preseut day of high-pressure 
is simply in our opinion inexcusable. 

The moment we come to examine the arguments adduced 
in favour of dead weights they vanish; they are like 

igantic soap bubbles—bursting, and leaving nothing but 
a little froth behind. The most important is that which 
assumes that with a spring-loaded safety-valve the pressure 
must rise to a greater extent than is possible with the dead 
weight load before the valve will blow off enough to relieve 
the boiler. We may examine this assumption from two 
or three points of view : Firstly, is it true / Secondly, is 
the objection, if it really exists, inseparable from 
the use of springs? Thirdly, does the objection possess 
any importance? We may admit, with certain limitations, 
that when a spring is used the pressure does augment as 
the valve rises; but this is also true, as is well known, of 
valves loaded by a weighted lever. The rise of pressure 
is a question of degree as concerns the two systems of 
loading. Mr. Robson has shown by his experiments that 
under proper arrangements the difference is very small 
indeed; so small as to be of no importance whatever. Of 
course it is ible to use a very short and stiff spring, 
just as it is possible to put a wedge over a safety-valve 
ever, and the limited range of a bad spring will cause a 
rise of pressure, and the spring will compare unfavourably 
with the dead weight. But we do not advocate the use of 





imperfectly fitted springs. It is the duty of the Board of 
Trade surveyors, first to grant permission for the use of 
‘springs, and then to see that the springs used are properly 








applied, and of a phan , dimensions, and range. In 
doing this they wi irably discharge their legitimate 
functions. It is obvious, again, that those who object to 
the use of springs on the ground that they cause an increase 
of pressure, or that they are liable to rust up and so 
become inoperative, shut their eyes to facts. Springs 
may be fitted, and are so fitted daily, that their influence 
in holding the valve down decreases as the valve rises; 
and there are spring-loaded safety-valves now in use 
which will not allow a rise in pressure of more than 
1 Ib. over that to which they are weighted. No dead weight 
will do this. As to rusting up, nothing of the kind can take 
place if the springs are plated, say, with nickel, or if they 
are made of tot brass, All the objections urged apply to 
a single type of spring-loaded safety-valve, and those who 
urge them ignore the fact that there is not one type only, but 
many types of spring-loading available. Even if nothing 
were to be had better than the system used in weighting 
locomotive valves, is that a reason that springs should be 
rejected in favour of weighted levers! We think not. The 
explosion of a locomotive boiler from over-pressure due to 
want of safety-valve efficiency is a thing unheard of. Is 
it to be assumed that marine engineers as a class are more 
untrustworthy and careless of their own lives and those of 
their fellow-creatures than railway engiue drivers! If the 
latter can get along very well with spring-loaded safety- 
valves, why should not the former! This question has 
never yet been answered, and is in our opiion unanswer- 
able. The use of spring safety-valves ou locomotives in- 
volves the Board of Trade in a grave inconsistency. While 
their officers intrusted with the care of our railways are quite 
content that locomotives should have their safety-valves 
loaded by springs, the surveyors charged with the care of 
our mercantile marine insist that only weights shall be 
used. Recently it is true that, as we have said, the use of 
springs is permitted in a very doubtful and hesitating way. 
But the fact remains that while one class of boilers em- 
ployed in transport of the public by the million may be 
fitted as the makers think proper, another set of boilers 
employed in the conveyance of passengers by the thousand 
must be fitted in an obsolete and barbarous fashion; and 
this rule is enforced in the teeth of the best engineering 
opinion in the world. Such an anomaly demands explana- 
tion, and it apparently rests entirely with Mr. Macfarlane 
Gray to supply that explanation. 

So long as only low-pressure steam was used in “ box” 
boilers, there was at least a colourable excuse for the use 
of dead weights, as a very moderate rate of increase in 
the pressure within such boilers might cause serious acci- 
dents. But when high pressures and a new type of boiler 
came to be adopted, the only excuse for dead weights 
vanished. A “box” boiler worked at 20 lb. would pro- 
bably go to pieces with a pressure of 60 |b., or at all 
events suffer serious injury, and a rise of 5 lb. would repre- 
sent an augmentation of pressure of one-fourth, and such a 
rise might very well take place witha spring loaded valve,or, 
for the matter of that, witha dead-weighted valve. In the 
case of a boiler loaded to 60 lb., however, the ultimate 
strength should certainly not be less than 180) lb., and a 
rise of 5 Ib. would be only one-twelfth of the working 
pressure, and could involve no possible chance of danger. 
With the advent of these high-pressure boilers, therefore, 
the excuse for the use of a dead weight disappeared ; and 
it may be added that the very necessities of the case ren- 
dered the employment of dead weights inadmissible. In 
conclusion, we may say that nothing is required but a 
united movement on the part of marine engine builders 
and shipowners to get rid for ever of the dead weight, 
and to secure its replacement by some efficient system of 
spring loading. The change must come sooner or later, 
and we venture to think that the sooner it comes the 
better for progress in marine engineering. 

STEEL. 


SIR FRANCIS KNOWLES ON TIIE MANUFACTURE 


In our impression for Dec. 12th, 1873, we examined 
Sir Francis Charles Knowles’ paper read before the 
Society of Arts “On the Conversion of Cast Iron into 
Steel,” so far as the statements of the objects proposed 
to be effected by the writer and the machinery and reagents 
employed or to be employed were concerned, reserving for 
future consideration the action of those reagents and the 
expressions of opinion given by the gentlenieu who took 
part in the discussion on the paper. It must not be sup- 
posed that because we have not returned to the subject for 
several weeks that we have lost sight of the important 
questions raised, We have waited for additional informa- 
tion—for some further evidence that the process was in 
successful practical operation. We cannot tind, however, 
that Sir Francis Knowles has made any material advances 
since we first called attention to his proposals, and we now 
return to the subject, and proceed to deal with some ques- 
tions connected with what we suppose we may term “ the 
Knowles process,” which deserve attention. 

Speaking first of all of caustic soda, Sir Francis pro- 
poses, in view of the high cost of this material, that 
when the metal to be operated upon contains much 
silicon it should undergo a preparatory refining with per- 
oxide of iron alone, and that the sulphur and phosphorus 
being thus expelled, and the scoria being removed, the 
metal is then to be treated with the caustic soda and 
peroxides of iron free from silicon; but the objection we see 
to this course is that, apparently, it would necessitate a re- 
heating of the metal ; or, at all events require its being 
maintained for a considerable length of time and at a con- 
siderable cost, at a temperature sufficiently high to allow of 
the reagents acting. But apart from the cost—into 
which most vital question our author enters only at a later 
portion of his paper—he claims for the iron produced at his 
works at Flint with nitrate of soda, after treatment of the 
metal with peroxide of iron, aluminous kaolin, and lime, 
an extraordinary excellence of quality, and says—we here 
are careful to quote his own words :—“ The metal treated 
was no better a charge of three-fourths of the cheapest 
and most ordinary scrap metal, with one-fourth of grey 
metal made from a brown hydrated peroxide of iron—a 
decomposed spathose ore. Rivet-rods made with it were 
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tried in the factory of Portsmouth Dockyard, and were 
pronounced to be at least equal to the best Lowmoor or 
Bowling rivet iron.” Now the difficulty we have about 
this is, what does Sir Francis mean by the words, “cheapest 
and most ordinary scrap metal?’ Our own experience 
goes to show that as a general rule—indeed, almost an 
invariable one—scrap iron, wherever bought or obtained, 
always contains a very large proportion of wrought iron, 
and if that was the case in the three-fourths of the charge 
of which he writes, here is at once an element of superior 
quality to which he has not given due credit. He further 
says, “that he has samples both of this and of iron made 
with oolitic ores without admixture which speak for them- 
selves.” But be it remarked that he makes no statement 
that the iron made from the oolitie ores without admix- 
ture was “ at least equal to best Lowmoor or Bowling rivet 
iron;” and, in all truth, we should have been much sur- 
prised if it had been. 

We will not trouble our readers with the calculations 
given in the paper before us as to the measure of the quan- 
tities of the gases employed, their temperatures of combus- 
tion, heating powers, &c., because such a statement would 
involve a reproduction of almost the whole of the 
very lengthy investigations into which Sir Francis goes; 
whilst any of those of our readers who feel disposed 
to examine the question in its minute details can 
readily do so by referring to the “Journal of the Society 
of Arts,” Nov. 28, 1873. It is necessary, however, that 
we should take a few of these figures into consideration. 
Firstly, Sir Francis’ statement goes to the effect that the 
richness of the compound gas of the cupola in carbonic 
oxide will be 32°34 per cent. ; secondly, this cupola gas 
being given, and also asupply of pure carbonic oxide, the 
carbonic oxide at disposal per ton of molten iron will be 
nearly 2 tons 4cwt.; thirdly, the temperature of com- 
bustion of this gas, its initial heat, and that of the 
air being 500 deg. Cent., is about 2709 deg. Cent., and 
this without taking into consideration the effects of 
compression. The points of fusion of iron and steel in a 
table drawn up by M. Pouillet are the following :—Slightly 
fusible white cast iron, 1100 deg. Cent.; slightly fusible 
grey cast iron, 1200 deg. Cent ; slightly fusible steel, 1400 
deg. Cent. ; malleable iron, 1600 deg. Cent. ; and hence, if 
2 tons 4 ewt. of carbonic oxide be at our disposal for every 
ton of molten iron, there is ample margin here for the ob- 
taining of any desired heat. We now come to the ques- 
tion to what temperature a bath containing, say 10 tons 
of metal, would be raised, supposing a gas containing 
75 per cent. of carbonic oxide and 25 per cent. of nitrogen 
were blown into it to the quantity of 5950 Ib. in two 
hours, the initial temperature of the air being 500 deg., 
and that of the molten iron say 1400 deg. (Cent.)? and 
the result is, accepting the determination of M. Scheinz, of 
Strasburg as regards the average specific heat of cast metal, 
as correct that we getas the temperature of the metal bath 
and the products of combustion after two hours’ operation, 
2398 deg. Cent. But as this is a temperature higher than 
what is necessary, 2150 Cent. being sufficient, Sir Francis 
proceeds to show, by an inverse method of treating the 
question, that instead of two hours being necessary, one 
hour and twenty minutes would be ample, and that pro- 
portionately the gas and labour required would be dimin- 
ished, and an extra number of heats worked out within 
the twelve or twenty-four hours. 

Two methods would appear to have been followed—so 
far indeed, as anything on this more or less experimental 
question has been followed—with reference tothe production 
of the carbonic oxide gas required; and it is stated in the 
paper before us that a third is under consideration. The 
first of these is the calcination of broken limestone in close 
retorts by means of waste gases, and the conversion of the 
carbonic acid gas evolved, into carbonic oxide in connected 
retorts, containing anthracite coal or pure clean coke. 
What strikes us here is the apparent ignoring of the fact, 
that if carbon be extracted in any form whatsoever from a 
fuel, its value asa combustible or reducing agent must be 
wo tanto reduced, and hence the conversion of the car- 
hs acid into carbonic oxide, by passing it through either 
anthracite coal, or pure clean coke, must affect the heating 
value of those fuels when they come to be afterwards used. 
Again, it is said that “where there are blast furnaces, cal- 
cined Time is obviously beneficial as well as economical, 
were it onlv that it would prevent the cooling of the 


furnace by its change of volume on becoming changed. 


into carbonic oxide, and by its own change from the solid 
in the stone to the aeriform state, which must take place 
somewhere with the absorption of latent heat. For the 
rest it can be more cheaply calcined in retorts with the 
waste gases than in the ordinary limekiln.” Now, strange 
to say, oux own experience points to just the opposite fact; 
and we believe this experience will be found supported by 
that of most practical blast furnace managers, viz., that 
calcined limestone is not either so beneficial or so econo- 
mical in a blast furnace as the raw material, inasmuch as 
when the first is used the working is not so free, nor the 
cinder so fluid—a prpof that the reviving of the iron is not 
so perfectly well accomplished with calcined as with raw 
limestone as a flux; and that, as regards the use of the 
waste gases for calcining retorts, their most economical 
employment has always been found rather in the getting 
of steam than in calcining either the minerals or the lime- 
stone. 

We now come to the question, the all-important question 
of coal. The result of Sir Francis’ calculation is that 
the total cost, including that of the caustic soda 
employed, would be 19s, 7d. per ton of metal balls as 
against that of puddling, taking the coal at 15s., labour 
12s. per ton, fettling 3s. and extras, say altogether 
30s. per ton, 80 that there would be a saving of some 10s. 
per ton, independent of any gain in produce, or any ques- 
tion of quality and price. “ And,” continues our author, 
“ this is the cost of common impure metal, which cannot 
be made to yield good iron at all in the puddling furnace. 
‘Good metal requires very little soda, and only iron ore 
enough to discharge the carbon (about 3s, 6d. per cwt.), at 
some 5s, per ton, the gain in produce being 5} per ewt. per 
20 ewt. of metal. It must be distinctly understood, therefore, 





that all that part of the above cost per ton which exceeds 
23. 10d. for labour and gas and 5s. for iron ore to take up 
the carbon (a total of 7s. 10d.) is laid out solely for the 
purpose of making good bar iron out of bad and intrac- 
table metal without loss of yield.” Here we really must 
differ from Sir Francis, for turning to all the records of 
iron metallurgy, we search them in vain for any proof that 
good iron or steel can be made out of bad metal. However 
much the mechanical process of puddling may have im- 
proved the average quality of metal, we have yet to learn 
that cinder pig can by any process whatever be made equal, 
with reference to the bar iron produced from it. Indeed, 
on this head we have only to point to the Swedish brands 
in noe that pure materials, both mineral and fuel, are essen- 
tially necessary for high quality. We remember, indeed, on 
this head a no small altercation with a gentleman, now 
a member of Parliament, and the head of one of the 
largest iron-making firms in the world. The company 
concerned had contracted to supply him with what was 
then known as “roughed down” or bars for the tops 
and bottoms of rail piles, and during the time the 
order was in execution he took the trouble, with an 
acuteness which always distinguished him, to run over to 
the works, his first visit being always to the blast furnaces, 
where the manager was using in the burden a certain pro- 
portion of forge cinder. This he detected, and his remark 
was simply this : “I distinctly told you that I would have 
no cinder iron used in the “rough down” I ordered. You 
can never, eradicate the effects of it any more than you can 
make a silken purse out of a sow’s ear.” The manager 
was, of course, simply silenced, and to this day our experi- 
ence tends to show that in the abstract he was wrong. 
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We are informed by Mr. Griffiths at the outset of his work, 
that his great object in undertaking it has been “to 
exhibit the grandeur of our great staple, and, by the accu- 
mulation of patent facts, show the important position we 
occupy throughout the world in the manufacture of iron 
and other metallurgical industries.” The book is also in- 
tended as a guide to merchants whose business operations 
bring them into frequent contact with the iron manufac- 
turers of the kingdom. There is, of course, another motive 
which has prompted the author, and which he wisely doés 
not attempt to conceal, though, of course, he does not 
expressiy mention it; and no one who glances at his book 
can fail to see that he, not unreasonably, hopes to derive 
personal benefit by pointing out the advantages to which 
the merchants will be open if they put themselves in com- 
munication with him. 

It is perhaps not wise to expect too much from a work 
of this kind, but we have at all events the right to expect 
statistical accuracy in a review of the iron trade for so far 
back as 1872. In this respect we are bound to say we are 
disappointed. Mr, Griffiths does not explain very clearly 
whence he derived the information upon which he bases 
his returns. He tells us that he is indebted to Mr. Robert 
Hunt for some, at all events, of his information, and we 
cannot therefore be very far wrong if we compare some of 
his figures with those of the official mineral statistics 
which have appeared contemporaneously with his own 
work. Weare informed that the make of pig iron for 1872 
was 7,250,000 tons, in the production of which 25,000,000 
tons of fuel have been consumed. The Mining Records give 
6,741,929 tons, and 17,211,729 tons respectively. Mr. 
Griffiths further estimates in one place, page 3, the output 
of coal at 125,000,000 tons ; and in another, page 182, at 
121,000,000 tons, against 123,497,316 tons given by Mr. 
Hunt. He states that there were 696 furnaces in blast in the 
United Kingdom and 127 in Scotland; the Mining Records 
give 702 and 130 respectively. He givesa “list of all the tin- 
plate manufacturers,” to the number of 34; a corresponding 
list is furnished by Mr. Hunt, numbering 61. These are 
only a few data selected at hazard, but they are imporant. 
The Scotch statistics are furnished by Messrs. Feldtmn, of 
Glasgow, and these, so far as we have tested them, are 
correct. 

The greater part of the work is devoted to an account of 
the various iron-producing districts, prefaced generally by 
a brief historical account of each centre. Here we have 
much that is interesting, if not always very new—such, for 
example, as the narrative of Foley’s visit of espionage to 
the slitting mills of the Oural district. But our author is 
still wanting in the accuracy which is necessary to make 
good work. He is in error when he says that 
“the name of Furness Abbey, recorded in Domes- 
day Book, was taken from the iron ‘furnesses’ in the 
neighbourhood.” In point of fact, the name Furness, 
or “ Furdenesia,” first occurs in a charter of Stephen, dated 
1126. In the “Domesday Book” High Furness is given 
as “ Hovgvn.” Furness really means “ Foreland ” or “ fur- 
ther nese.” His description of the Bessemer process is 
very far from scientific, and, if we may be allowed to sug- 
gest the change, converter is a better word to use than 
“ cauldron.” Why also are we to have a paragraph to tell 
us that a pair of blowing engines at the Parkfield furnaces 
“work on the expansive principle?” Nor is he always 
grammatical ; for instance, when he gives as an entire sen- 
tence—“ Oldbury lives close by, where with bated pulsa- 
tion, under a constant cloud of black smoke, the vivifyin 
rays of the sun being obscured here by the volumes o! 
almost material carbon floating in the atmosphere.”—we can 
only gather that Oldbury must be an undesirable place to 
select for a residence. Fe way our author tells us that “ the 
Westbury Company e a fair quality of iron resem- 
bling the Northamptonshire four blast furnaces. We do 





not care to be captious, but what are we to make of a passage 
like this :— 

‘* We have often felt relieved to find our advent accomplished 
at Whitehaven railway station, This railway is the property of 
the Barrow Steel Company. The last thirty or forty miles from 
Carnforth traverses the hematite district, being over a monotonous 
country, which soon convinces the traveller that the traffic in 
minerals and pigs is of no ordinary kind, and must of necessity 
require great care and expense to keep the railway in efficient 
working order. The Millom mines and furnaces on the left, and, 
nearer still, the College of St. Bees, the latter educating, the 
former being a practical illustration of the development of the 
power of human intelligence over inanimate matter—are the first 
real indications to the traveller of an early advent to Whitehaven ; 
omnibuses meet the trains from London.” 

To crown all Mr. Griffiths gravely assures us that, in a 
certain hotel, we may have “ménage of the very best quality, 
served up with quiet and genteel propriety.” 

It isa great pity that this book has not been more care- 
fully prepared. In many respects it is interesting ; it is 
well illustrated, the plate of the Hyde Works being espe- 
cially good, and in other respects it is well got up; but we 
require more than these qualities to make a good guide to 
the iron trade. 

The volume of “Mineral Statistics” is of course a very 
different kind of work from that just noticed. It does not 
profess to do more than give in the most convenient form 
the results of all the available returns, but this of itself, it 
is hardly necessary to say, becomes more desirable every 
year. It is a matter of regret that these results cannot be 
given earlier to the public, but both Mr. Hunt and Mr. 
Ramsay take care to show that the delay is a necessary 
consequence of the system under which the returns can 
alone be procured. Perhaps the most important information 
of this character which at this time it is desirable to have 
in an accurate form, is the return of the coal production, and 
this, unfortunately, owing to the wording of a clause in the 
Coal Mines Regulation Act, it has not been possible to 
obtain ¢irectly. This Act limits the examination of the 
inspectors’ returns to the inspectors themselves and the 
Secretary of State. Consequently, the Keeper of Mining 
Records has not been allowed to examine them, and the 
only way in which he has been enabled to check the 
returns has been by acautiousexamination of the distribution 
of the coal. This has been attempted on a more extended 
scale than usual. Returns have been liberally furnished 
by the railway and canal companies, and the quantities of 
coal exported or sent coastwise have been obtained from 
the parliamentary returns. It is, however, hoped that in 
future years more complete results may be attained; and 
coalowners are asked to further this most desirable end by 
expressing on the returns made to the inspectors, their con- 
sent, according to the regulations of the Act, that the 
Keeper of Mining Records shall see them—remembering, 
of course, that “the individual return” will be used only— 
that he, with the sanction of the Secretary of State, may 
publish the aggregate results of such returns. 

In other respects also our mines legislation has not 
assisted as it should the registration of accurate informa- 
tion. Many of the returns under the Metalliferous Mines 
Regulation Act, 1872, have not been available until lately, 
and then only to the extent of the ores raised. As such a 
return would not convey very useful information, it became 
necessary in nearly every case to obtaineither the value of the 
ores or their percentage produce of metal. ‘This has occa- 
sioned considerable additional labour. Though tardy in 
appearance, the “ Mineral Statistics ” possess great value, 
which is augmented by the clear manner in which they 
are tabulated. 





SoutH KEnsIncTon Museum.—Visitors during the week endin 
February 7th, 1874:—On Monday, Tuesday, and Saturday free 
from 10 a.m. to 10 p.m., Museum, 10,199 ; Naval and other colle 
tions, 1042 ; on Wednesday, Thursday, and Friday, admission 6d 
from 10 a.m. till 4 p.m., Museum, 1469 ; Naval and other colle 
tions, 41 ; total, 12,751; average of corresponding week in forme 
years, 11,397 ; total from the opening of the Museum, 13,100,270. 

NicKEL CornaGE.—The German mint having issued five an 
ten penny-pieces composed of nickel, some of which are already 
circulating in Mecklenburgh, much interest has been excited by 
an account given by Dr. Flight, of the British Museum, of some 
experiments made by him on coins of the Indo-Greek kings En- 
thydamus (200 B.c.), Pantaleon (135 B.c.), and Agathokles (120 B.c.) 
The analysis of the coins of these three reigns gave the same result. 
They contained 20 per cent. of nickel, 77 per cent. of copper, and 
3 per cent. of iron, tin, cabalt, and sulphur. Dr. Flight then 
analysed the new Belgian nickel coins. These contained 70°4 
copper, 25°55 nickel, and 4°41 iron, &c., the difference in the mix- 
ture being, therefore, but slight. The Chinese have, according 
to the same authority, long used a metal which they call white 
copper ; it is composed of 79°4 copper, 16°02 nickel, and 4°58 tin. 
Nickel was not, however, known in Europe till 1751, when it was 
discovered by Cronstedt. This metal has for some time past been 
coined in North America, Peru, Belgium, and Switzerland, and 
the introduction of nickel coinage into Brazil and Honduras is now 


| contemplated.—Zcho. 


MeTAL RetuRNs.—The Government returns as to our export 
trade last month in metals shows that we despatched to the whole 
of our foreign iron and steel consumers in January, 1872, 200,095 
tons ; in the same month of 1873, 222,331 tons ; and only 150,364 
tons were sent away in January, 1874. The values under this 
head are :—January, 1872, £1,903,317 ; January, 1873, £2,661,339 ; 
and January, 1874, £2,168,238. The most conspicuous falling off 
in this department is with the United States, but there is a grati- 
fying increase in the shipments of iron to Italy, India, and the 
Australian colonies. With regard to copper and —— manufac- 
tures, last month’s exports do not compare favourably with those 
of the same period of the previous year. The aggregate exports 
of unwrought copper and mixed metal in January, 1872, was 
£239,659 ; in January, 1873, £280,680; and in January, 1874, 
£218,994. Germany was our best customer for unwrought copper ; 
but with nearly all markets the figures indicate a considerable 
falling off, the American demand dwindling from a total value of 
£57,679 in January last ay to £950 for the past month, Th 
figures for tin plates are, 1872, £196,734 ; 1873, £321,752; and for 
187 4, £335,076. They show that we exported in J. +~% this year 
tin plates of the value of £138,342 more than in 1872; but 
only £13,324 worth more than in 1873, The passenger carriage 
exported in Jan 1872, were worth £9121; and in the sam 
month of 1873, £15, 68; whereas the exports of last January wer 
estimated at £14,735. The most satisfactory comparison is in th 
case of machinery and steam engines. In the value of the exports 
of the former there is an increase of over 7 per cent., due chiefly 
to Germany, Belgium, India, and Australia; and an increase o 
16 per cent. in the value of the exports of the latter, referabl 

y to India, Germany, A and “other countries, 





The values are, for Jan’ , 1872, £190, 779; for January, 1 
£229,883; and for January, 1874, £250,613, ; 
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THE INSTITUTION OF CIVIL ENGINEERS. 
February 3rd, 1874. 
. Mr, T. E. Harrison, President, in the Chair. 


Tue paper read was a “ Description of the Brighton and Hove 
General Gas Company’s Works, Portslade, Sussex,” by Mr. John 
Birch Paddon, M. Inst. C.E. 
The site of these works was the widest, most level, and highest 
part of a tract of shingle lying between the sea and the canal 
forming the eastern entrance to Shoreham Harbour. This shingle 
was formerly arrested in its eastward movement by the entrance 
works to the harbour ; but since the construction of the present 
westerly entrance, it had been greatly wasted by the sea. 
Between 1865 and 1870, in front of the site of the gasworks, the 
high-water mark at ordinary spring tides advanced landwards 
100ft.; and at high tides, during strong gales of wind, the waves 
broke over the greater portion of the land referred to. To obtain 
a deposit of shingle along the sea front asa protection, and to 
prevent the lighter portions of the waves passing over the bank, 
two groynes were constructed, one, in accordance with local 
custom, being at a right angle to the shore. With groynes so 
built there was an invariable scour and waste on the lee side, so 
that a repetition of such groynes along the coast to be protected 
became a necessity. The second groyne was designed to prevent 
this destructive action, and was projected towards the east at an 
angle of 45 deg. to the. shofe. The result had been satisfactory, 
for soon after its completion a large bank of shingle accumulated 
on the east side, where it had since remained. A _breastwork 
had also been constructed of creosoted Swedish timber; and 
although several times exposed to the coincidence of a high tide 
and a strong gale of wind, it had proved a suitable and efficient 
protection. Ata depth of 14ft. the ends of the piles entered a 
stratum of sand and gravel of great densityand holding power. A 
supply of water had been obtained by sinking an iron cylinder to 
a depth of 50ft. below the ground line. The water from the chalk 
at this point held in solution 500 grains per gallon of salts (sea 
water containing 2700 grains per gallon), and was available for 
most of the purposes of the works, except for drinking. The 
water tanks over the pump-room furnished storage for 20,000 
gallons of water—a quantity sufficient for ordinary operations to 
an extent represented by the consumption of 100 tons of coal. 
Excellent material for concrete was found in the excavations, and 
the foundations of the walls were extended so as to make the 
proportion of the weight of the superstructure to the bearing 
surface 15 ewt. per square foot. The concrete bed under the 
retort benches was 7ft. 6in. thick. 
The retort-house was 284ft. Gin. long and SOft. wide, inside 
measurement. The chimneys were constructed with the lower 
parts of brick and the upper parts of wrought iron, and were 
sufficiently light to be placed on the benches, so that no floor 
space was occupied, They were 7lft. Gin. high, 5ft. square at 
the bottom, and 3ft. in diameter at the top, the least sectional 
area giving one square inch for each lineal foot of retort, a 
proportion which had been satisfactory. In consequence of the 
exposure of the roof to storms of great violence, and to rapid 
corrosion from the proximity of the sea, it was considered desirable 
that it should be of great strength, and that its parts should be 
few and accessible. Accordingly the roof was designed to sustain 
a weight equal to 60lb. per square foot of external surface, or 
721b. per square foot of plain covered. With that weight no 
piece of metal was subjected to a tensile strain exceeding five 
tons per square inch of section, and the strains on the parts in 
compression varied from two tons to four tons per square inch 
of section. The roof consisted of ten Warren trusses of S4ft. 
span and 14ft. deep, placed about 30ft. apart. Across the top 
beams were laid four lines of latticed purlins, and upon these 
purlins rested the bars carrying the skin of the upper portion of 
the roof. The lower portion of the roof was formed with the 
framed struts of trusses, and some lighter intermediate framed 
struts were joined to the bars immediately over them. Thrust on 
the walls was prevented by a series of ties, with screwed couplings, 
placed between the feet of the intermediate rafters and principal 
trusses. The laths were of channel-shaped section, and Duchess 
slates were fastened there to with screwed clips, two to each slate. 
Four wrought iron rudimentary shafts, 10ft. in diameter, enclosing 
the tops of the chimneys, allowed the smoke to escape; there 
was also a protected opening, 5}ft. wide, along the ridge for its 
entire length, for the same purpose. ‘The roof was constructed 
by Messrs. Newton and Chambers, of the Thorncliffe Ironworks, 
and its cost, ready for slating, was £8 16s. per square of 1O0ft. 
There were twenty-four benches of these retorts. Hach bench had 
eight long retorts, and there being two mouthpieces to a retort, 
made 384 mouthpieces in all. The retorts were cylinders 16in. in 
diameter and 20ft. long ; and each would carbonise one ton of 
coal perday. Allowing one-sixth the number for reserve, the re- 
mainder would produce 1,500,000 cubic feet of gas every twenty- 
four hours, or 300 millions per annum, The ascension pipes were 
Gin. diameter at the bottom, and din. at the top. The hydraulic 
mains, two to each block of six benches, were of larger section 
than usual, and were fastened with separate outlets to the col- 
lecting main. Vhe buckstaves were of rolled iron, with tie-rods 
fixed clear of the brickwork. The gas, as it was produced, passed 
with the tar and liquor from the collecting pipes of the hydraulic 
mains, at either end of the retort-house, into 12in. mains carried 
along the inside, and uniting in the middle of the south wall of 
the retort-house, from which point they issued by a 16in. main to 
the condensers, At the end of the horizontal condensers the tar 
and liquor were deposited in a tank, whence they were led to the 
tar-tanks under the coal stores. From this point the gas passed 
successively through the vertical condensers, exhausters, scrubbers, 
purifiers, station meters, and driving exhausters, in the main 
eading to the gas-holders at Hove. The mairs and connections 
were l6in, in diameter throughout. 

The engine-house contained four exhausters, each exhauster 
being driven directly by an independent engine. Two of these 
exhausters were for the purpose of removing the gas from the 
hydraulic mains and driving it through the scrubbers and purifiers. 
A self-acting by-pass was carried from the inlet of the exhausters 
to the inlet of the purifiers, and each exhauster was connected 
with a governor, which also acted as a by-pass. Only one of 
these exhausters was in use at a time, the other being in reserve. 
The remaining exhausters were also used one at a time, and were 
for the sole duty of receiving the gas at the outlet of the station 
meter, and of delivering it into the mains leading to the gas- 
holders at Hove, so that the works were relieved from all pressure 
from the weight of gas-holders and resistance of the intervening 
mains. An hydraulic by-pass made to resist back pressure was 
placed between the meter and the main, and each exhauster being 
connected with a governor, a slight uniform pressure was main- 
tained at the outlet of the meter. 

The scrubbers used at these works were the first of the kind 
erected. They consisted of a series of perforated discs or screens, 
which revolved slowly in a tank half filled with liquor; so that the 
gas might pass through the portions of the screens above water. The 
gas was in this way divided into a series of small streams, each 
stream being brought equally into repeated contact with a 
thoroughly wetted surface. The screens being fitted at the edge 
with an elastic fringe, made by preference of bass, there was but 

little friction against the circular portion of the tank, and as no 
advantage was gained by a of more than fifty revolutions 
= hour, the power to keep the screens in motion was very small. 

here was a slight difference in the heights of the bases of the 
scrubbers, the first being the lowest and the third the highest. In 
working, the gas passed through each scrubber from the lowest to 
the highest of the set. Water entered the highest scrubber and 


ran through the middle and lower scrubbers to the liquor tanks, 
the desired strength of the liquor being obtained by regulating the 
volume of water admitted to the highest scrubber, The scrubbers 
removed 95 per cent, of the ammonia, 50 per cent, of the sul- 


phuretted hydrogen, and from 30 og cent. to 50 per cent. of the 
carbonic acid existing in the crude gas, They offered no percep- 
tible resistance to the flow of gas and were free from the disadvan- 
tages of the vertical scrubbers in ordinary use. There were seven 
purifiers in a line with each other ; each purifier was 36ft. long, 
18ft. wide, and 5ft. deep, with water lutes 2ft. 3in. deep. The 
covers were lifted at four points, two ou each side, by a travelling 
lift passing on rails through the entire length of the shed. In 
consequence of the large surface of the covers, and the occasional 
heavy pressure to which they were subjected, each cover was held 
down by four lewis fastenings, instead of by the usual bars and clips. 
As the purifiers were near high-water mark they were placed on 
pile foundations 3ft. above the surface of the ground, and when 
the pipes and connections had been laid between the piles, the 
spaces under the purifiers were filled up. Tramways were laid at 
each side of the line of purifiers, and the purifying material was 
brought and removed from the oxide and lime sheds at either end 
in wagons. The shed covering the purifiers was of light construc- 
tion, and was closed on the side next the sea and open on the 
other side. The revivifying sheds at either end were each 100ft. 
long and 50ft. wide, and were fitted with framed movable 
louvres. ‘The first three purifiers were for lime, the next 
three for oxide of iron, and the last was also for oxide of iron, to 
be used as a check purifier. The collective internal capacity of 
the purifiers amounted to 22,600 cubic feet. The station meter, 
one of the largest yet made, was erected by Messrs. Parkinson 
and Son, to pass 100,000 cubic feet of gas per hour, and was placed 
next to the engine-house. The gas-holders were alljat Hove, and 
bars tanks were about 3ift. above the level of the works at Port- 
slade. 

The entire cost of the works was about £72,000; and when the 
proposed second retort-house and coal store were erected upon the 
site allotted for them, the total expenditure would amount to 
£100,000. The works would then be capable of producing 600 
million cubic feet of gas per annum at a cost of £166 per million 
on the capital so expended. 

At the monthly ballot the following candidates were balloted 
for and declared to be duly elected :—Messrs. J. C. Bailey, W. 
Bell, W. Foulis, A. Moncrief, F.R.S., and M. Paterson, as Mem- 
bers ; and Messrs. H. Barratt, H. P. Boulnois, Stud. Inst. C.E., 
E. B. Bright, M. Bromley, M.A., Stud. Inst., C.E.; W. A. Brown, 
G. H. Chubb, W. Conyers, W. Cooper, C, Copland, A. L. Cousins, 
Major W. Crossmann, R.E., Messrs. J. Douglas, 5. J. Dunlop, 
Lieut. B.S.C., J. H. Eykyn, Stud. Inst. C.E., J. K. Fisher, J. E. 
Hannah, C, W. E. Henslowe, RR, R. P. Hickson, W. F. Howard, 
J. Jackson, P. ‘. S. Large, Stud. Inst. C.E., J. E. Lowe, J. 
McRitchie, F. G. Mann, Stud. Inst. C.E., J. Menzies, J. Penn, 
jun., R. Pinchin, W. H. Roberts, Major-General H. Y. D. Scott, 
U.B., R.E., Messrs. W. H. Stanger, J. Strachan, Stud. Inst. C.E., 
L. Trench, B.A., G. A. Twynam, E. H. Vernon, P, L. Weather- 
head, and C, G, Wilson, as associates. 

It was reported that the council, acting under the provisions of 
the bye-laws, had recently admitted the following candidates as 
students of the Institution, viz. : Messrs. H. O. Baldry, C. W. 
Scriven, A. H. Thompson, and H. J. Tingle. 





Tuesday, February 10th, 1874. 

The paper read was ‘*‘On the Construction of Harbour and 
Marine Works with Artificial Blocks of large Size,” by Mr. 
Bindon Blood Stoney, M.A., M. Inst. C.E. 

‘he author described a new method of submarine construction, 
with blocks of masonry or concrete far exceeding in bulk anything 
hitherto attempted. ‘The blocks were built in the open air ona 
quay or wharf, and after from two to three months’ consolidation 
tney were lifted by a powerful pair of shear legs, erected on an 
iron barge or pontoon. When afloat, the blocks were conveyed 
to their destination in the foundations of a quay wall break- 
water, or similar structure, where each block occupied several 
feet in length of the permanent work, and reached from the 
bottom to a little above low-water level. The superstructure 
was afterwards built on the top of the blocks in the usual manner 
by tidal work. by this method the expenses of cotferdams, 
pumping, staging, and similar temporary works were avoided, 
and economy and rapidity of execution were gained, as well as 
massiveness of construction, so essential for works exposed to the 
violence of the sea. ‘here was now being built in this manner 
an extension, nearly 45ft. in height, of the North Wall Quay in 
the Port of Dublin. Each of the blocks which composed the 
lower part of the wall was 27ft. high, 2lft. 4in. wide at the base, 
12t. long in the direction of the wall, and weighed 350 tons, The 
foundation for the blocks was excavated and levelled by means of 
a diving-bell, the chamber of which was 20ft, square and 6$ft. 
high. When the men were at work the bell rested on the bottom. 
A tube or funnel of plate iron, 3ft. in diameter, rose from the 
centre of the roof of the bell to several feet above high-water 
level. An air-lock in the top of this funnel atforded a passage up 
or down, without the bell having to be lifted out of the water. 
The material excavated was cast into two large trays, suspended 
by chains from the roof of the bell; when these were filled, the 
bell was lifted a few feet otf the bottom, and the bell barge 
was drawn a short distance away from the line of the wal: where 
tue stutf was discharged, by tilting the trays, and the bell returned 
to its work again. ‘I'he null of the floating shears was rectangular 
in cross section, 48ft. wide and 130ft. long. ‘Lhe aft end formed a 
tank, into which water was pumped to balance the weight of the 
block suspended from the shears at the bow of the vessel. The 
shear legs were rectangular tubular pillows of plate and angle iron, 
with a cross girder resting on the top; above this girder there 
were two sets of pulleys, through which were reeved the lifting 
(pitch) chains, formed of one aad two fiat links alternately, There 
were eight parts to each chain, or sixteen parts altogether, so that 
each part had to support theoretically one-sixteenth of the sus- 
pended block. The mner ends of the chains passed down to the 
deck, where they were controlled by a pair of powerful crab 
winches driven by a 14-horse power steam engine, which also 
worked a centrifugal pump for niling or emptying the tank, The 
slack of the chains, after passing through the crab winches, was 
led under the deck, and was coiled up in the engine-room over fixed 
pulleys by two donkey engines, When paying out chain the donkey 
engines were thrown out of gear, and the crab winches on deck 
hauled up the slack according as it was wanted, Two cast iron 
girders were built into the bovtom of each block, and at the end 
ot each girder there was a rectangular hole. Four vertical 
tubes were built in the block over these holes in the girders, and 
the suspending bars were lowered from above and turned at right 
angles, so that their ends, which were ‘I'-shaped, caught beneath the 
girders, The upper ends of the suspender bars were also T shaped, 
and were attached in a similar manner to the lower sets of 
pulleys through which the lifting chains were reeved. When a 
block was set in place, the suspender bars were turned back 90 
deg., and withdrawn for furtner use. Each block had vertical 
grooves left in the sides, and when twe blocks were in place these 

ves formed a tube ft. square. A mass of concrete was sub- 
sequently thrown into the grooves, to act asa key or dowel be- 
tween biock and block; this completely plugged up the joints, 
which were only about jin. open on the face. 

‘The paper also contained a description of an annular block of 
concrete i9ft. in diameter, weighing 80 tons, which the author 
constructed for the base of a beacon tower, in the year 1863, 
and conveyed two miles down the Liffey, where it formed its own 
cofferdam in water 54ft. deep at low spring tides. ‘The water was 
pumped out by hand pumps, and the ground inside excavated, 
concrete being placed on the top of the ring as it sank, like the 
bricked wells in India or the shatts of the Thames Tunnel, 

The method of making concrete and mortar, adopted by the 





author, differed in some respects from that in ordinary use. He 
preferred a rapid mixture ot the ballast or sand with cement or 
| dime to the slow triturating process of the mortar pan with edge 





runners. The concrete mixer devised by him, driven by a 3-horse 
power engine, would turn out from ten to twelve cubic yards per 
hour. The mixer was a fixed horizontal or inclined trough, open 
on the top, with a longitudinal axis, having stout iron blades at 
short intervals, which, as they revolved simultaneously, pugged 
the materials and screwed them forward. The water was let on 
gradually through a rose, and the first few blades incorporated 
the materials in a dry state before they reached the water. 

The author believed the application of the new system of 
gigantic blocks to the construction of breakwaters would in 
many cases be cheaper, more rapid and more permanent than the 
ordinary methods of construction, 





THE SOCIETY OF TELEGRAPH ENGINEERS. 
Ar the meeting on Wednesday, January 28th, Sir William Thom- 
son, president, in the chair, the discussion on ** Underground Tele- 
graph Lines” was resumed. Major Webber, R.E., suggested that 
although Mr. Preece’s line between Liverpool and Manchester was 
perhaps the most perfect in existence, it was nevertheless doubtful 
if the use of covered wires for underground lines was a desirable 
investment. He thought, moreover, that the paper announced to 
be read by Mr. Culley that evening would be too anxiously waited 
for to permit of a thorough entering into the subject. Mr. Culley 
said concerning the subject before them, that he believed the secret 
of Mr. Preece’s success lay in his particular attention to the joints, 
which had stood very well hitherto. But the modus operandi 
of that gentleman was not one which could well be had recourse 
to ina town like London. Here time was so prominent a con- 
sideration, that the tardy though careful process adopted by Mr. 
Preece would not answer. ‘Take the Holborn Viaduct for an 
example. There are 280 gutta-percha wires running through this 
at the present day, and, reckoning half a day for each joint, it 
would take a long time indeed to attend to that small portion of 
an extended network only. As a matter of experience the joints 
lasted better in London than they did in the country, probably 
owing to the experienced hands engaged in the work here. Any- 
one who would invent or set to work and improve the present 
mode of kneading the joint would confer a boon. Mr. Truc 
man believed a joint of some million megohms of resistance 
could be readily obtained by adopting his plan. He believed a 
good joint could be made in twenty minutes. Ona future occasion 
he would be glad to give particulars to the Society, but he would 
there and then mention that he held the compound with which the 
gutta-percha was interlayed in telegraph wires to be the chief 
enemy to a good joint. Mr. Culley then read his paper on 
**Duplex Telegraphy.” Without entering into the technical 
details of the subject, he supposed an engineer would ask himself 
these two questions — How do the currents pass each other in 
the line-wire’ and, how is it they do not interfere with each other * 
Telegraphists, he said, are too well aware that when two stations 
dispute for the possession of a circuit the signals of each station 
are affected by those of the other, and neither station can read 
aword, In the case of the single needle it is found that when 
the direction of the two currents is the same the needle moves 
more strongly than when the current proceeds simply from its 
own battery, and when the direction of the two currents ditfers the 
needle scarcely moves at all. As the effect is an entire confusion 
of signals, they must see whether it would not be possible to un- 
ravel this confusion, and if so they would resolve the problem of 
the duplex. Suppose, first, that each sending clerk knows the 
force with which his needle ought to strike the stops by the action 
of his own current, so that it is just possible for him to see when 
the distant station sends a current in the same direction as he is 
doing, because at that moment the other needle strikes and stops 
more strongly than usual. Let him read that movement as a 
signal sent by the other in the same direction as his own. If, on 
the other hand, one attempts to move the other's needle in the 
opposite direction it will strike the stops less strongly, or 
perhaps will only move half way to the stops. Let the clerk 
read this as a movement in the opposite direction to his 
own. If it were possible then to have two clerks, one standing by 
the key and watching the way the sender moved his hand, and, «t 
the same time, watching the movement of the needle and the 
strength of the deflection, it would be possible for him to know 
whatsignal the distant station sent. Mr. Culley does not mean to say 
that practically anyone could read in this way, but it is just 
possible that the direction of signals sent by the distant station 
might be distinguished. Thus it will be seen that if by any means 
they could arrange so that one station’s outgoing current could 
not affect his own needle, it would leave his dial free to show only 
the effect produced by the answering current, and then the signals 
sent by the two stations would be separate one from the other. 
How then can each instrument be so connected that another 
sendershould affect his own needle, and yet so that his coil shall always 
remain in circuit to receive the current of the distant station? So 
long as the resistance of the rheostat at each end remains equal to 
that of the circuit tested, each station will see the current sent by 
the other, although neither of them can see his own. The current 
sent by each, namely, is divided equally between the line wire and 
the rheostat. The two resistances being equal the currents in the 
two coils are equal, and therefore the outgoing current does not 
move the signal of the sending station. The two currents do not 
really pass each other, but when both stations signal at the same 
time the current sent by either station acts upon the distant in- 
strument by determining for the moment whether the line or the 
rheostat shall offer the easier path for the current originating 
there. In studying the effects produced by the varying positions 
of the key at each end of the circuit, it is better to take the case of 
a single instrument working by a single current, such as a Sanger or 
a Morse. In working one of these instruments the batteries are 
generally connected, so that when both keysare pressed at the same 
time the currents flow in the same direction and assist each other, 
and when either scation signals separately the currentsare divided. 
But if the distant station depresses his key he puts a zinc current 
on the line. That assists the current in the line but does not 
assist that in the rheostat. The strength of the current in the 
line, therefore, is much greater, perpaps double that in the rheostat, 
and the needle of the distant instrument moves because the resist 
ance of the line is virtually decreased, and the effect is the same 
as that of decreasing the resistance of the line. In the case of a 
single needle, if one sends a positive current while the other sends 
an opposite current, the two run in the same direction, and both 
needies move alike, The rheostat, of course, is not affected in 
any way by the two currents, but has an independent circuit of its 
own. But when both stations send positive currents to the line 
the two currents oppose each other, and if two batteries are con 
nected in that way no signal can be sent. But if one clerk 
puts down his key he opposes the current, and no current 
passes to line. It all goes the back way, and the needle obeys the 
rheostat, The duplex principle can be applied to the needle in- 
strument by winding the coils differentially, and to the Sanger or 
Morse by winding the relay or the magnet differentially when the 
magnetism produced by one coil counteracts the other, and equal 
currents pass through the two; or, without altering the electro- 
magnet, the wire can be connected to the short branch which 
connects one bar of the electro-magnet to the other bar, so as tv 
split the current. Then one tendency of the magnet is to draw 
the needle down and the other to repel it, thus producing 
balance, This arrangement answers very fairly for short lines and 
can also be applied toa polarised relay, but it is subject to grave in- 
convenience when used on longer circuits. Instead of rewinding the 
coils and arranging them differentially, they can be placed in the 
Wheatstone bridge in the position in which the galvanometer of a 
Wheatstone bridge is placed during testing. Tho rationale of this 
arrangement is precisely similar to that of the differential, Neither 
instrument is atfected by outgoing currents so long as the resistance 
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of line and of the rheostat are equal. But if anything occurs 
to alter the resistance of the line, the instrument is affected pre- 
cisely as if it were the galvanometer used for testing the resist- 
ance. When the stations work singly a portion of the current 
passes from the line through the galvanometer direct to earth 
through the rheostat. Another portion passes by the other branch 
of the bridge. In fact the two wires of the bridge area shunt, 
as it were, to the galvanometer. With the bridge arrangement the 
ordinary apparatus, whatever it may be, can be used without 
alteration. It need not be rewound ; but as far as present experi- 
ence goes the differential method is preferable, especially in diffi- 
cult cases. When the circuit exceeds 100 miles, or contains cables 
or underground wires, it is found, especially in very yf weather, 
that, however perfectly the resistances are adjusted, the balance 
is disturbed by the key making or breaking contact. This is due 
to the static discharge from the line, and must be courteracted 
by making the capacity of the artificial line equal to that of the 
actual line. This is done by means of condensers, and this intro- 
duction is really the most important point in Stearn’s improve- 
ment. When the cable exceeds a few miles in length its charge 
and discharge occupy a longer time than is required for the dis- 
charge of the condenser, and it is necessary to retard the action of 
the condenser, The more evenly the induction is distributed over 
the artificial line formed by the condensers and resistance coils 
the more perfect is the compensation. As the artificial line forms 
a derived circuit for the battery current, the resistance of the 
battery must be very low, and as a rule the number of cells is 
greater than for a single current. The rear stud, of course, has 
to be made adjustable to balance the varying resistances on the 
line, as line wires vary 50 per cent. in bad weather. The capacity 
of the condenser should also be made variable. Since the resist- 
ance of the circuit must be uniform at all times, an arrangement 
is required in the key to compensate for the resistance of the 
battery when the battery contact is open; for if this is not 
attended to the circuit for the incoming current, when the key is 
down and the battery in circuit, is divided, but when the key is 
up the circuit is through the rear stud only. A resistance equal 
to that of the battery is therefore placed between the back stop 
of the key and the earth ; therefore, whether the key be up or 
down the resistances are equal. This compensation hardly — 
to be absolutely necessary for short circuits, especially if the 
play of the key is small. ' 

Mr. Latimer Clark said that the system described by Mr, Culley 
was known in this country in 1853. It fell into disuse for business 
reasons. Mr. Stearn’s recent revival of the system in America 
proceeded from attention being given to the effects of induction on 
the lines, and the counteraction of this effect by means of con- 
densers, The system in its improved form would unquestionably 
soon be adopted all over the world. 

Mr. Culley said the duplex system could not be depended upon 
in a 400 mile circuit; it would work well in all weathers in a 200 
mile circuit; but these difficulties might shortly be overcome. 

The Chairman said that the successful application of the con- 
densers was the main improvement introduced by Mr, Stearn. 
The condenser had been used in submarine cables for some time, 
and M. de Sauté had obtained some striking results in working 
submarine cables on the duplex principle. If a cable was only 
worked slow enough its signals would be exactly the same as those 
of a very well insulated land line. If the duplex system promised 
to increase the working speed of a cable by one-half it would be 
useful to adopt it. 

After votes of thanks being passed for Mr. Culley and Mr, Preece, 
the meeting adjourned. 


THE ROYAL SOCIETY. : 
Art the meeting on Thursday, January 8th, Dr. Hooker, presi- 
dent, in the chair, a further contribution to the ‘‘ History of the 
Orcins” was presented by Mr. J. Stenhouse. Mr. George Gore con- 
tributed one on the subject of ‘‘ Electro-torsion,” in which a new 
pl on was di d regarding iron rods under the influence 
of electric currents, The same phenomenon was observed in a bar 
of nickel, but not in wires’ of platinum, silver, copper, lead, tin, 
cadmium, zinc, magnesium, aluminium, brass, or German silver, 
nor in a thick rod of zinc or a cord of gutta-percha. It appears 
that by the combined influence of helical and axial electric 
currents, torsions are produced which are by no means microscopic, 
The author stated that in some cases they exceed a twist of a quarter 
of a circle, the end of a suitable index moving through a space of 80 
centimetres or 3lin. The torsions, which are always acccompanied 
by emissions of the well-known electrical sounds, are remarkably 
symmetrical, and are as definitely related in direction to electric 
currents as magnetism itself, Their chief law is, that a current 
flowing from a north to a south pole produces left-handed torsion, 
and a reverse one right-handed torsion, i.¢., in the direction of 
an ordinary screw. Although each current alone will produce its 
own magnetic effect, sound, and internal molecular movement, 
neither alone will twist the bar unless the bar has been previously 
magnetised by the other. The torsions are influenced by 
revious mechanical twist in the iron, by mechanical tension, and 
> terrestrial magnetic induction. Their direction depends both 
upon that of the axial and the coil currents, but appears to be 
determined most by the former. Single torsions vary in magnitude 
from 0°5 million to nearly 30 millions of movement of the end of 
an index 47 centimetres long; the smaller ones occur when the 
two currents are transmitted alternately, and the large ones when 
they are passed simultaneously; the former generally leave the bar 
in a twisted state, the latter do not. In steel, all the torsional 
effects are modified by the mechanical and magnetic properties of 
that substance. Each current leaves a residuary magnetic effect in 
the bar, amounting in iron to about one-tenth of its original 
influence. The residuary magnetism of coil currents is affected, 
and sometimes reversed, by axial ones, and that of axial currents 
is also removed by coil ones, and by a red heat. The condition 
left by an axial current is smaller in degree, and less stable in a 
vertical iron wire, or one in the terrestrial magnetic meridian, than 
that left by a coil one, partly because of the influence of terres- 
trial magnetism, but in a position at right angles to that the effect 
is different. The torsional influence of an excited helix, unlike 
its electro-magnetic power, is distributed equally throughout its 
length; so also is that of the current in the bar. All the torsions 
are closely related to the electric sounds, and to particular 
portions and internal movements of the particles of the iron. 
Professor Caley presented a memoir ‘‘ On the Transformation of 
Elliptic Functions.” The theory of this transformation was esta- 
blished,by Jacbbi in 1829, when he developed transcendentally the 
general case, n an odd number ; but algebraically only the cases 
n = 3 and n = 5, namely, in the general case the formule are 
expressed in terms of elliptic functions of the n th part of the 
complete integrals, but in the cases n = 3 and n = 5 they are ex- 
pressed rationally in terms of u and v (the fourth roots of the 
original and the transformed moduli respectively), these quantities 
being connected by an equation of the order 4 or 6, the modular 
uation, The extension of this algebraical theory to any value 
whatever of nis a problem of great interest and difficulty ; the 
general case should admit of being treated in a purely algebraical 
manner, but the difficulties are so great that it was found neces- 
sary to discuss it by means of the formule of the transcendental 
theory. Several important contributions to the theory have since 
Jacobi been made by Sohnke, Joubert, and Kénigsberger. Pro- 
fessor Caley in the present memoir carrries on the theory 
algebraically as far as he is able, and he has put the purely alge- 
braical question in a clearer light than has hitherto been done ; but 
he has found it nevertheless necessary to resort to the transcen- 
dental theory. The case next succeeding those of Jacobi, viz., 
when n eq 7, presented but little difficulty, and he gives the 
complete formule for this case, obtaining them algebraically as 








well as transcendentally. To a considerable extent he has also 

——— in mastering the next prime value, n = 11, algebrai- 
y. 

In a paper ‘On the Brom-Iodides,” Dr. Maxwell Simpson 


details experiments proving that bromide of iodine enters into 
direct combination with the olefines and the non-saturated haloid 
ethers in the same manner as free chlorine or bromine. 

At the meeting on Thursday, January 15th, Dr. Hooker, presi- 
dent, in the chair, Professor John Tyndall gave an address ‘* On 
the Atmosphere as a Vehicle of Sound.” At the instance of the 
Elder Brethren of Trinity House investigations on fog-signals were 
set on foot last May. They spread over several months, and Pro- 
fessor Tyndall embodied the scientific results of this inquiry in his 
communication to the Society. It is a remarkable fact in connec- 
tion with this subject that, while the velocity of sound has been 
the subject of refined and repeated experiments, it is almost certain 
that, since the publication of a celebrated paper by Dr. Derham in 
1708, no systematic inquiry has been made into the causes which 
affect the intensity of sound in the atmosphere. Derham’s results, 
though obtained at a time when the means of investigation were 
very defective, have apparently been accepted with unquestioning 
trust by all subsequent writers ; a fact which may be in some part 
ascribed to the « priori probability of his conclusions, Dr. Robin- 
son, relying apparently upon the first-named authority, says, ‘‘ Fog 
is a powerful damper of sound,” and he gives us physical reason 
why it must so, ‘“‘It is a mixture of air and globules 
of water, and at each of the innumerable surfaces where these 
two touch a portion of the vibration is reflected and lost.” 
**And,” he adds, “‘the remarkable power of fogs to deaden 
the report of guns has often been noticed.” The same authority, 
as quoted by Sir John Herschel, says that ‘‘ falling rain tends 
powerfully to obstruct sound.” Falling snow also, according to 
Derham, offers a more serious obstacle than any other meteoro- 
logical agent to the transmission of sound, All these generally 
accepted notions Professor Tyndall came to upset. His observa- 
tions, both during the Trinity House inquiry and on the occasion 
of the recent dense fogs (December), show that the generally 
accepted opinion as to sound in its relation to the atmosphere 
requires a careful revision, The first-named investigation was 
begun on the 19th of May, 1873. Gongs and bells were excluded 
from the experiments in consequence of their proved inferiority to 
other instruments of signaling. They were carried out with 
trumpets blown by powerfully compressed air, with steam 
whistles, guns, and a steam syren, associated with a trumpet 16ft. 
long. Daboll’s horn, or trumpet, has been highly spoken of by 
writers on fog signals. A third order apparatus of the kind was 
reported as sending its sound to a distance of from seven to nine 
miles against the wind, and to a distance of twelve to fourteen 
miles with the wind. ‘The experiments were made with an im- 
proved instrument by Holmes of the first order. This instrument 
on one occasion became useless as a fog signal at three miles 
distance. At four miles, with paddles stopped and all on board 
quiet, they were wholly unheard. On the same occasion, at a 
distance of two miles from the foreland, the whistles became 
useless, The twelve o’clock gun, fired with a 1 lb. charge at Drop 
Fort in Dover, was well heard on the same day when the horns 
and whistles were inaudible. On the 20th of May Professor Tyndall 
said the permeability of the atmosphere somewhat increased, 
but the steam whistle failed to pierce it to a depth of three miles. 
At four miles the horns, though aided by quietness on board, were 
barely heard. The superiority of the 18-pounder gun, already 
employed by the Trinity House as a fog signal, over horns and 
whistles, was on this day so decided as almost to warrant its 
recommendation to the exclusion of all the other signals. The 
atmosphere evidently showed itself capricious, Within the limits 
of a single day, even within a single minute, the air as a vehicle 
of sound underwent most serious variations. On July Ist an 
interval of twelve hours sufficed to convert the acoustically clear 
atmosphere into an opaque one, for on the following day even the 
horn sounds which were heard at a distance of ten and a-half miles 
on the previous day could not be distinguished, with paddles 
stopped and all noiseless on board, further than four miles. The 
ic impervi of the 3rd of July was found to be still 
greater than that of the 2nd, while the optical purity of the day 
was sensibly perfect. The cliffs of the Foreland could be seen to- 
day at ten times the distance at which they ceased to be visible on 
the first, while the sounds were cut off at one-sixth of the distance. 
At 2 p.m. neither guns nor trumpets were able to pierce 
the transparent air to a depth of three, hardly to a depth 
of two miles. This extraordinary opacity was proved con- 
clusively to arise from the irregular admixture with the air 
of the aqueous vapour raised by a powerful sun, This vapour, 
though perfectly invisible, produced ‘‘an acoustic cloud” imper- 
vious to the sound, and from which the sound waves were thrown 
back as the waves of light are from an ordinary cloud, The waves, 
thus refused transmission, produced by their reflection echoes of 
extraordinary strength and duration. On October 8th a steam 
syren and a Canadian whistle of great power being added to the list 
of instruments, & boiler had its steam raised to a 70 lb. pressure. 
On opening a valve the steam would issue forcibly in a continuous 
stream, and the sole function of the syren was to convert this 
stream into a series of separate strong puffs, This was done by 
causing a disc with twelve radial slits to rotate behind a fixed disc 
with the same number of slits. When the slits coincided a puff 
escaped ; when they did not the outflow of steam was interrupted. 
Each puff of steam at this high pressure generated a sonorous wave 
of great intensity, the successive waves linking themselves together 
to a musical sound so intense as to be best described as a continu- 
ous explosion. The optical transparency of the air on this occasion 
was very great ; its acoustic transparency, on the other hand, was 
very defective. Clouds blackened and broke into a rain and hail 
shower of tropical violence. The sounds, instead of being deadened, 
were improved by this furious squall ; and after it had lightened, 
thus lessening the local noises, the sounds were heard at a distance of 
seven and a-half miles distinctly, louder than they had been heard 
through the preceding rainless atmosphere at a dist of five miles. 
At five miles distance, therefore, the intensity of the sound had been 
at least doubled by the rain, a result entirely opposed to all pre- 
vious asserticns, but an obvious consequence of the removal by 
condensation and ey ane of that vapour, the mixture of 
which with the air had proved so prejudicial tothe sound. <A few 
days later on, and during a gale it was sought to estimate the in- 
fluence of the violent wind. It was found that the sound of the 








gun failed to reach the experimenters in two cases at a distance 
of 550 yards to windward, the sound of the n at the same time 


rising to a piercing intensity. To leeward the was heard at 
five times and might have been heard at fifteen times the distance 
attained to windward. The momentary character of the gun 
sound renders it liable to be quenched by a single puff of wind ; 
but sounds of low pitch generally, whether momentary or not, 
suffer more from an opposing wind than high ones. Taking the 
fluctuations of the atmosphere in t, Professor Tyndall is 
of opinion that the syren, performing from to 2400 revolu- 
tions in a second, or, in other words, generating from 400 to 480 
waves per second, best meets the atmospheric conditions. The 
observations made afloat in the steam-tug Palmerston showed that 
the syren had the clear mastery over gun and horns. On one 
occasion, with a high wind and sea, the syren, and it only, 
reached to a distance of six miles; at five miles it was heard 
es paddle noises. Among the incidental experiences of 
the observing party may be mentioned that the shelter of the 
coastguard station at Carnhill enabled them to hear gun sounds 
which were quite inaudible to an observer out of shelter ; in the 
shelter also both horn and syren rose distinctly in power, but they 
were also heard outside when the gun was quite unheard. As 
usual the sounds to leeward were far more powerful than those at 
equal distances to windward, On a day of extraordinary optical 
transparency (29th October) the atmosphere proved the reverse of 
acoustic transparency. The gun on t occasion was the 
test sufferer. At first it was barely heard at five miles, 

ut afterwards it was tried at five and a-half, four and a-half, 
and two and a-half miles, and was heard at none of these 








distances, The syren at the same time was distinctly heard. 
The sun was shining strongly, and to its augmenting power the 





enfeeblement of the gun sound was doubtless due. At three miles 
and a-half subsequently, dead to windward, the syren was 
faintly heard; the gun was unheard at two miles and three- 
quarters. On land the syren and horn sounds were heard to wind- 
ward at two miles to two miles and a-half ; to leeward at seven 
miles ; while in the rear of the instruments they were heard at a 
distance of five miles. The 30th of October furnished another 
illustration of the fallacy of the notion which considers optical 
and acoustic transparency to go hand in hand. The day was very 
hazy, the white cliffs of the foreland at the greater distance being 
quite hidden ; still the gun and syren sounds reached on the 
bearing of the Varne light-vessel to a distance of eleven miles and 
a-half, The syren was heard through the paddle noises at nine 
miles and a-quarter, while at eight miles and a-half it became 
efficient as a signal with the paddles going. The horns were heard 
at six miles and a-quarter. This wasduring calm. Subsequently, 
with a wind from N.N.W., no sounds were heard at six miles and 
a-half. On land, the wind being across the direction of the sound, 
the syren was heard only to a distance of three miles N.E. of the 
foreland ; in the other direction it was heard plainly on Folkstone 
Pier, eight miles distant. Both gun and horns failed to reach 
Folkstone. The experiments demonstrate that there are atmo- 
spherie and local conditions which, when combined, prevent our 
most powerful instruments from making more than a distant 
approach to the performance which writers on fog-signals have de- 
manded of them. Professor Tyndall’s investigations have given 
us a knowledge of the atmosphere in its relation to sound, of 
which no notion has been previously entertained. Thisis the first 
time that audible echoes have been proved to be reflected from an 
optically transparent atmosphere. 

The real enemy to the transmission of sound through the atmo- 
sphere has been proved to be not rain, nor hail, nor haze, nor fog, 
nor snow—not water, in fact, in either a liquid or a solid form, but 
water in a vaporous form mingled with air, so as to render it 
acoustically turbid and flocculent. This acoustic turbidity often 
occurs on days of surprising optical transparency. Any system of 
measures, therefore, founded on the assumption that the optic 
and acoustic transparency of the atmosphere go hand in hand 
must prove delusive. Observations made during the recent fogs 

d the force of demonstration to others recorded above, viz., 
that they possess no such power of stifling sound as that hitherto 
ascribed to them. Indeed the melting away of fog on December 
13th was accompanied by an acoustic darkening of the atmo- 
sphere so great that at a point midway between the eastern end 
of the Serpentine in Hyde Park, where a whistle was sounded, 
and the bridge, the sound possessed less than one-fourth of the 
intensity which it possessed on the day of densest fog. For more 
than a century and a-half congeries of errors have been associated 
with the transmission of sound by the atmosphere, and the subject 
certainly deserves all the attention Professor Tyndall has given to 
it. In regard to the instruments of the future this principle ought 
to be kept in view, that the source of sound be made so powerful 
as to be able to endure loss by partial reflection, and still retaina 
sufficient residue for transmission. Of all the instruments hitherto 
examined, the syren appears to come nearest to the fulfilment of 
this condition, and its establishment upon our coasts would prove 
an incalculable boon to the mariner. 





THE WEATHERING OF CoaL. — That coals lose considerably in 
value by exposure to the weather is well known, but few, proba- 
bly, are aware of the extent of the damage. Dr. Varrentrass has 
ascertained a loss of more than one-third in the weight of a sample 
of coal exposed for some time to the air, and he states that the 
quality of the coal had undergone a still greater deterioration. 
The loss is due to a slow combustion of the volatile elements of 
the coal, which gradually diminish in amount, whilst the propor- 
tion of carbon, ash, and sulphur are increased, In some experi- 
ments made the gas furnished diminished 45 per cent., and the 
heating power 47 per cent. in a coal which had been exposed, and 
the same coal under shelter lost only 25 per cent. as a gas generator, 
and 10 per cent. as a heat producer. Anthracite, as might be 
expected, suffers least from exposure to the atmosphere,and tho 
bituminous coals are those which lose most.—Globe. 

‘THE DoMg OF THE VIENNA EXHIBITION.—On Monday evening 
last Mr. J. Scott Russell, C.E., F.R.S., read a paper at the Royal 
Institute of British Architects ‘On the Central Dome of the 
Vienna Exhibition Building.” After a few opening remarks, in 
which the lecturer deplored the general ugliness of public works 
executed by engineers, and expressed his hope that the rising 
generation of architects and engineers would derive mutual advan- 
tage by an interchange of special studies, and by a closer alliance 
of their individual professions, Mr. Scott Russell proceeded to 
describe in detail the curious and interesting structure which 
formed the subject of his paper. The iron dome, or rather cone, 
at Vienna, may fairly claim to be the largest vaulted roof in the 
world. It occupies nine times the superficial area covered by the 
dome of St. Paul’s, eight times that of St. Peter’s at Rome, and 
seven times that of the dome of St. Sophia at Constantinople ; in 
other words, it is no less than 360ft. in diameter and 1080ft. in 
circumference. It is carried on thirty columns, erected at inter- 
vals of 36ft. all round, The cone is raised at an angle of 30 deg., 
the length of the slope on all sides being 200ft. The roof is formed 
of 360 iron plates tapering uniformly upwards from the circum- 
ference to the apex of the cone. These are riveted like the plates 
of a ship, each row of plates covering one degree of the circle, and 
each bottom plate being one yard wide between the lines of rivets. 
The conical roof thus constructed has no visible external wall, but 
is surrounded by a circular building which may be described as the 
central nave of the Exhibition carried round under the outer cir- 
cumference of the dome. The roof, therefore, as seen from out- 
side, crowns the large low buildings by which it is surrounded, and 
seems to grow out of them. Passing on to the mechanical prin- 
ciples of conic dome structures in iron, Mr. Scott Russell pro- 
ceeded to describe the nature of the material and the various 
modes of its application, giving statistics as to the strength of iron 
under tensile and compressive forces respectively. From these he 
argued that the conic form in certain proportions makes the 
cheapest and strongest roof on the largest possible scale, consist- 
ing as it does of the minimum of material disposed in the most 
advantageous way. In dealing with this portion of his subject the 
lecturer caused some amusement by boldly questioning the advan- 
tage of — —- and roof-trusses of the most usual and 
accepted forms, alleging that they were “‘mere modifications of 
ingenious waste,” whereas every atom of iron in the Vienna roof 
did its own work without counteraction, disagreement, or re- 
dundant strength. Mr. Scott Russell then gave a mathematic 
analysis of the method on which the dome was constructed, de- 
scribing how and why he had eliminated from its design every 
particle of superabundant material. He recounted the various 
accidents which might have affected its stability, and showed how 
he had provided against them, declaring that the cone would stand 
after it had been pierced through all over, even supposing its outer 
and inner rings cut through, and the outer chain of the cone itself 
severed. He expressed his belief that only complete disintegra- 
tion could bring it down, and that it would cost more time and 
labour to destroy than to construct it, The concluding portion 
of the paper was devoted to a history of the Vienna Exhibition 
building, and the official part which his Excellency Baron Schwartz 
von Senborn had taken in realisation of the scheme. Mr. Russell 
also took occasion to acknowledge the assistance which he had re- 
ceived from Mr. G. C. Holmes, a young engineer of Crewe, and 
from Mr. Crace. <A vote of thanks having been passed to Mr. 
Scott Russell for his interesting paper, the discussion of the sub- 
ject was adjourned, the chairman having previously announced 
that the council of the Institute had nominated Professor Ruskin 
for the ~~ Gold Medal of 1874, subject to the approval of the 
general body of members and to her Majesty’s gracious sanction. 
At the same meeting the following gentlemen were elected asso- 
ciates of the Institute :—Theophilus Allen, John G. Ellgood, 
Francis W. Tasker, and Aston Webb, 
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ON THE ADVANTAGES OF SPRINGS FOR) 
LOADING GOVERNMENT SAFETY VALVES 


OF MARINE BOILERS INSTEAD OF DEAD} 
WEIGHT. | 
By Mr. Hazetton R. Rosson.* 


THE dear coal, high wages, and shortened hours of labour of | 
the present time are acting to such an extent upon, and increasing | 
the first cost, the maintenance, and the expense of sailing our | 
steam vessels, that in some trades such vessels cannot be sailed | 
with profit to their owners, The skill of marine engineers is 
therefore now taxed to effect all possible economy in fuel in order 
to counteract as much as practicable the prejudicial influences 
that such increasing expense must sooner or later have upon all | 
engineering enterprise, if they are not met in some way. To de- | 
crease as much as possible the sailing expenses of our steamers, | 
the compound engine, with its consequent high-pressure steam, | 
has been universally introduced. Much, however, of the economy 
aimed at has been lost owing to the great waste of steam from | 
the Government safety valves, which is caused by the present | 
method of loading them with dead weight. The action of such 
dead weight alters upon the valve with every motion of the ship, 
and the enormous weight necessary to load a valve for high pres- 
sure often bends the spindle, thereby rendering the valve both 
inoperative and untight. Indeed, it is found in practice scarcely 
possible to keep safety valves so loaded steam-tight. The loss of 
steam in this way on a long voyage is a serious matter, wasting 
the supply of fresh water that is absolutely necessary for boilers 
carrying high-pressure steam, inasmuch as all such waste has to 
be made up from the sea, and this cannot be done without in- 
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no increase of risk trom explosion vr otherwise. The more incon- 
sistent does the position taken uy appear if we look for a moment 
at the Merchant Shipping At, 1854—which is the surveyor’s 
authority and our guide—paiagraph 301 :— 

“*Steamships shall be provided as follows (that is to say) :—(1) 
Every steamship of which a survey is hereby requi shall be 
— with a safety valve on each boiler, so constructed as to 

out of the control of the engineer when the steam is up; and 
if such valve is in addition to the ordinary valve, it shall be so 
constructed as to have an area not less, and a pressure not greater, 
than the area of and pressure on that valve.” 

The Act is rfectly 
loaded ; therefore the matter rests entirely with the surveyor 
who is called upon to survey. If he is satisfied that the con- 
ditions of the Act have been carried out, it is then his duty to 
grant his declaration, which is to that effect, and there the 
matter should end. 


It is pretty generally known that most of the surveyors to the | 


Board of Trade are favourable to spring arrangements for loading 
safety valves, being satisfied that they are better, and as safe, if 
not more safe, than dead weights. These gentlemen, I believe, 
have instructions not to 8 ae woe safety valves ; and, 
worst of all, although such interference is made, it does not in 
the slightest degree remove the responsibility off the surveyor who 
has to grant the declaration. This position appears to be a most 
unsatisfactory one—not daring to venture to pass fittings that 
they are satisfied are good, and in accordance with the Merchant 
Shipping Act, but rather to pass such fittin 

and they to take the entire responsibility of the matter. 

With your permission I he 
which illustrate the various methods of loading safety valves that 





creasing the density of the water in the boiler. This on until 
the boiler is injured by it. I believe this to be the principal 
cause of the rapid decay in some of our recently built steamship 
boflers.\ It appears clear, then, that it is the duty of the engi- 
neer as well as the interest of the shipowner to see that fresh | 
water is not wasted, and that the maximum effect is taken out of 
every pound of coal put on board of steamers. The prevent this 
enormous waste of steam, there is a general opinion amongst 
marine engine-builders that the loading of Government safety 
valves with springs, instead of the cumbrous and inefficient dead 
weights, should be adopted. 

_To accomplish this has been up to the present time, however, a 
difficult and unsatisfactory process, on account of the objections 
urged against them by the chief surveyor to the Board of Trade 
in London, who has vetoed them as unfit for the purpose, on the 
ground that they will not allow the free escape of steam, and 
that consequently the pressure must accumulate in the boiler to a 
dangerous degree. 

_ It appears strange that any person should stand in the way of 
unprovement, and prevent economy being effected when there is 


wrdteed Vefure the Institution of Engineers and Shipbuilders in Scot- 


have been fitted on board of a steamer lately by me. 


| Figure 1 in the accompanyiag engraving shows the first arrange- 


ment which is fitted to the Government safety valves of several 
vessels, It is identical with the method so long in use upon loco- 
motive engines, with the exception of easing gear at A, the rod 
| of which is carried to the engine room. B is a dead weight fitted 
upon its spindle C, which is provided with a long slot at D to 


y silent as to how safety valves are to be | 
| room, and has an index fitted so that the engineer can regulate 
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as are prescribed, | 


ass on to explain the drawings | 
| with the unpleasant noise made by the rushing of the steam from 


| allow the free action of the lever E. The dead weight is sus- | 


pended by a cotter or a chain, which is secured by a padlock. The 

alleged reason for having the dead weight fitted is the fear of a 
| spring breaking. In ob case it is intended to unlock the weight 
| and place it upon the lever. I think it, however, quite an un- 
| necessary fitting, as, in the first place, I never knew a Salter’s 
| spring to break; and, in the second place, should one of them 
| , the iron box enclosing the lever could at once be opened 
and the lever weighted. 
** fifth wheel to a coach” about the thing. 

In Figure 2 the arrangement is similar to No. 1, with 
the addition of levers K, to which the lower ends of the spring 
balances are attached. They are so arranged that the pressure 
cannot be increased above the maximum load to which they are 
adjusted, as they come hard down upon stops for the purpose, while 








I rather think there is a good deal of the | 
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the pressure can be reduced at pleasure to about 30 lb., without 
applying the easing gear proper. By this means a reduced pres- 
sure is obtained without distending the spring, as is done by lift- 
ing the lever by the easing gear. Figs. 3 and 4 show the latest 
arrangements of easing gear which I have fitted. The sprin, 
balances are attached to levers as in No, 2, with the additiun o 
the segment or screw-wheel G, which is keyed on the cross shaft 
F with a screw pinion H, which is a good fit into the frame form- 
ing its bearings. By this means the whole weight placed upon the 
ye 3 balance is carried by the frame. The spindle through 
the pinion is fitted with slip and universal joints to allow for ex- 
pansion, &c. It is carried to a convenient place in the engine 
the pressure to whatever degree he wishes without looking at the 
spring balances. The advantage of this arrangement is that the 
spring is never distended more than is necessary to obtain the re- 
quired pressure ; and also, that not only can the pressure on the 
lever be entirely removed, but the valve can be lifted off its seat. 
Fig. 5 is a drawing of an ordinary safety valve, which is fitted 
upon one of our shop boilers, It is open to the atmosphere ; the 
valve is 4jin. diameter, equal to 17°72 square inches area, and the 
fire-grate is 19°5 square feet. The lever has a dead weight, as 
also a spring balance attached. The valve was the subject of ex- 
—— which I will afterwards detail. I may mention that I 
ave fitted fifteen Transatlantic passenger steamers with a total 
of seventy-six valves, upon the various plans already described, 
some of which have been nearly two years in use. They have 
in every case proved a complete success ; so complete, indeed, that 
many of the masters of the vessels have spoken to me in the 
highest terms of the application, it having entirely done away 


the waste pipe. Even in the worst of weather they never hear 
it, while at the same time the chief engineer of each ship reports 
most favourably upon their certain action, and the great saving 
of fresh water in the boilers, One reports that it now requires 
eleven days for the water to attain the same density in the boilers 
that it reached in five days when the safety valves were loaded by 
dead weight. This fact clearly points toa very considerable savin 

The actual amount of accumulation of pressure in boilers wit 
various methods of loading safety valves not being well known, I 
was led to try (at the request of Mr. Murray, principal surveyor to 
the Board of Trade in Glasgow) some experiments with boilers 
under steam, the result of which I have much pleasure in bringing 
before you this evening, as I conceive it is a subject of considerable 
importance to most of you present. 

Our first experiments were. made on board the Anchor Line 
steamer Australia, on the 8th November last, alongside the quay 
at Glasgow. We tried them upon one boiler, which is fitted 
with a single safety valve. Its area is rather more than 
half a square inch per square foot of fire-grate. I ma 
here state that a difficulty impressed itself yy my mind, 
namely, that the method proposed for testing the dead weight 
action, by easing up the spring balance by the casing gear, 
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to keep its index at a constant certain pressure, would not be a 
satisfactory one, as I expected its action in that way would not be 
the same as that of a dead weight. This opinion I have since proved 
by experiments to be correct. ‘ 

Having stated my objection, we com nced the experiments, 
There were present, Mr. David Rowan, and Messrs. Murray, Mac- 
farlane Gray, Fielden, and Ramsay, surveyors to the Board of 
Trade, and myself—Mr. Gray being present with a view to report 
the result of the experiments tothe Board of Trade. 

First Experiment.—The first experiment was an attempt to as- 
similate the action of the Salter’s spring balance to dead weight, 
to see how much accumulation vd greg would take place in the 
boiler. The spring was adjusted to 35 Ib. on its index, all the 
fires were then stoked, and as the pressure began to accumulate 
in the boiler the easing gear was moved so as to keep the spring 
index constant at 35 1b. When the end of the lever to which the 
spring was attached had risen 1}in. bare, we found that the safety 
valve had sufficient opening to allow all the steam generating in 
the boiler to blow off without accumulation of pressure in the 
boiler; the pressure gauge in the stokehole and the index upon 
the spring remained steady at 35 lb. The experiment was con- 
tinued for ten minutes with that result, The 1}in. bare that the 
spring was eased by the easing gear was equal to 7 lb.;* therefore, 
35 + 7 = 421b.,= the pressure in the boiler with its safety valve 
loaded with dead-weight. 

Second Experiment.—This was to try what accumulation of 
pressure would take place in the boiler by leaving the spring to 
act untouched. The spring was adjusted to 35 1b. on its index, 
the fires were again pA say and the pressure accumulated on the 
index of the spring, as also on the gauge in the stokehole, to 
41} lb. Not wishing to have more pressure in the boiler, the 
easing gear was then slacked up, and when it had been slacked 
jin. it was found that the pressure would not rise higher in the 
boiler, the pressure gauge indicating 425 1b. The firing was con- 
tinued for ten minutes, the pressure remaining constant. The 
pressure due to yin. of lift is 1:071b. Therefore the result of 
that experiment was 4} + 1°07 = 42°57, or 7°57 lb. of accumula- 
tion of pressure, and in the first experiment the accumulation was 
7 lb., thus showing only 57 Ib. difference between the two methods 
of loading. Messrs, Rowan, Murray, Fielden, Ramsay, and myself 
were all satisfied regarding this, but Mr. Gray contended that the 
difference was between 35 1b. for dead-weight and 42°57 for spring 
loading. To settle the question, I at once offered to make an 
experiment upon one of our shop boilers, the safety valve of 
which is loaded, as in Fig. 5 drawing. On the 10th November 
I made the experiment with it in the presence of the before- 
named Board of Trade surveyors. Adjusting the weight upon the 
lever to 35 lb, by the pressure gauge attached to the boiler, the fires 
were stoked and the steam got up as high as possible. The pres- 
sure accumulated to 427 1b. on the gauge, at which it remained 
steady for ten minutes, the fires being urged, thus showing an 
accumulation of pressure of 7} Ib., which is very close to the 
result we got in the marine experiment. As, however, there was 
a projection upon the safety valve under the seat at Z, which Mr. 
Gray explained would increase the pressure upon the valve by 
causing a partial vacuum round it, and thereby cause the atmo- 
spheric pressure to act prejudicially on the top of the valve, I ex- 
pressed an opposite opinion, contending that the steam, as it 
rushed from the boiler, acted upon the projecting edge, and 
thereby lifted it to some extent, and relieved the pressure. To 
settle this point I took the first opportunity of having the valve 
reduced to the same diameter at its outer edge as that of the seat. 
I had at the same time the lever altered so that a Salter’s spring 
balance or the dead-weight could at pleasure be attached. I then 
made further experiments upon it, first with the dead-weight, and 
found the pressure rose from 35 lb, to 46 lb., being 3} lb. addi- 
tional accumulation after the projection Z had been taken off. 
Next I put the spring balance upon the lever, taking off the weight 
adjusting the spring so that the valve commenced to blow at 35 Ib, 
The fires were stoked, and the pressure accumulated to 47 Ib., 
beyond which it could not be increased. 

By these two experiments it is seen that the difference between 
dead-weight or spring loading was only 1 1b, All the gentlemen 
before mentioned were present except Mr. Gray, and expressed 
themselves satisfied with the experiments, Upon another occa- 
sion I repeated the experiments to see at what pressure the valve 
would close. With dead-weight the maximum pressure was 
46 lb., and the closing pressure at 33 = 13 Ib. difference, and with 
spring load the maximum was 42 lb., closing at 343 = 14} Ib. 
difference. Therefore by these experiments the excess of 
accumulation of pressure in the boiler with a spring loaded 
valve over a dead-weighted one was 1} lb., which in prac- 
tical working is not worth heeding. Again, to test the 
accuracy of the experiments made on board the Australia, I 
made the same experiments on a marine boiler fitted with two 
valves as in Fig. 4, first to test the simulation of spring 
to a dead-weight, by easing up the spring to keep its index 
constant at 40]b. When the spring had been eased jin. bare it 
was found that the generative power of the boiler had been reached. 
The firing was continued for ten minutes, during which the pres- 
sure indicated on the gauge and in the index of the spring was 
40 lb., } 1b. bare = 7 lb., therefore 47 Ib. would have been the 
pressure with a dead-weight load. I next tried the experiment 
with the spring acting untouched, and found the pressure, starting 
at 40 lb., could not be increased above 46 lb., which was an accu- 
mulation of 6 lb., or a little less than the dead-weight. I repeated 
the last experiment by stopping the engines when running full 
y spe not opening the fire-doors nor in any way interfering with 
the action of the springs. The result was that the pressure accu- 
mulated from 55 to 60 = 5 lb., above which it could not be got. 
The fires were in first-rate order. From the foregoing experiments 
we must conclude that so far as the accumulation of pressure is 
concerned, it is practically the same with dead-weights as with 
springs. : 

There are other points of comparison to which I invite your 
attention. With the present construction of marine boilers for 
high pressure there is much less risk of explosion from the accumu- 
lation of pressure due to all ordinary safety valves—be they loaded 
by dead-weight or springs—-from the fact that the loaded pressure 
plus the so-called accumulation of pressure above that point ap- 
proaches much nearer the bursting pressure with the old style of 
boiler constructed to carry, say, 20 lb., as under such pressure an in- 
crease of 10 lb. (which 1 have often seen indicated upon the steam 
gauge of steamers that were passed by myself when I held theappéint- 
ment of Board of Trade surveyor) is 50 per cent. additional upon 
the loaded pressure, while the same increase upon a high-pressure 
boiler of the present day, loaded to 60 1b., is only an addition of 
163 per cent.; and this is even about double the accumulation of 
pressure found in the experiments that I have made. 

To this add the liability of the valve spindles bending when the 
sy is rolling, with such ponderous dead-weights as are necessary 
to load the safety valve of a boiler pressed to 60 Ib., or more. It 
is rendered thereby more liable to stick. All these circumstances 
taken into account, my opinion is clearly and decidedly in favour 
of springs, even upon the score of safety. 

Since writing this paper, I have been favoured with a copy of 
the report made to the Board of Trade by Mr. Gray on these ex- 
periments, a portion of which, with your permission, I will read. 

‘** First Experiment.—This was made to simulate the action 
of a dead-weight loaded valve. The spring load was adjusted to 
352lb, per square inch, and as the experiment proceeded, with fires 
in full action, the easing gear was worked to follow up the lift of 
the lever to maintain the load on the lever end uniform at 35 Ib. 
yer square inch, as it would be with a dead-weight loading. 
When the lever end had risen 1}in., the opening of valve was 
sufficient to relieve the boiler, the pressure remaining for ten 
minutes at 351b. by the steam gauge, and the index of the spring 





* This I have found by another experiment would have been the result 
had a dead-weight been placed upon the lever instead of the spring. 





balance being then also at 351b. In this and the following ex- 
periments the pressure on the steam gauge always corresponded 
exactly with the load indicated upon the scale of the spring- 
balance. This unexpected agreement is due to the excellent form 
of the safety valve, its narrow bearing surface, vertical direction of the 
surface of the valve within the bearing, and probably, also, to a 
small error there may be in the same gauge, or in the spring index. 
To whatever circumstances it may be due, the fact shown is that 
the difference, if any, between the pressure due to the static force 
of the steam and that due to the load by the spring was in every 
instance substantially equal to the error difference, if any, between 
the steam gauge and the spring-balance. The division of the 
spring-balance scale is 10 lb., equal toljin. The lift 1}in., is equal 
to ‘2lin. lift of the valve ; and taking that as nearly equal to the 
breadth of the opening, the bearing-face being only yin., 
we get 1201b. of steam per hour as the rate of escape per 
square foot of fire-grate surface. This would correspond to a 
consumption of about 12 1b. of coals per square foot of fire-grate 
er hour, The experiment supports the conclusion that, for a 
igher rate of evaporation, a similar result would be obtained, 
viz., that the steam would escape without materially increasing 
the pressure beyond the pressure due to the load, if that load 
remains constant, as in the case of a dead-weight loaded valve. 
“Second Experiment.—The valve loaded by spring to open at 
33} lb., the spring left to itself, the pressure increased to 414 Ib. 
per square inch on the steam gauge, and 44 lb. also on the spring- 
balance, and with fires in full action these pressures remained con- 
stant for ten minutes. This increase of 415 — 33} = 7] Ib., 
corresponds to 1{in. on the scale of the spring-balance, and there- 
fore to ‘25in. of lift of the valve. At 41} 1b. pressure this lift 
indicates an escape of 150 lb. of steam per square foot of fire-grate 
per hour. This is more than that due to the opening in the ‘first 
experiment and may be due to the better state of the fires, the 
first experiment having been immediately after stoking. The 
result of the experiments is that, as shown, the difference 
between a dead-weight valve and a spring-loaded valve is in this 
instance the difference between 33]1b. and 41} ]b., or that to re- 
lieve the boiler of steam at the above rate at 41! lb. maximum 
pressure the valves should be loaded to only 33} lb.—that is, to 
a pressure 1 per cent. below 415. With dead-weight loading on 
this valve, the difference, instead of being 19 per cent., is shown to 
be not greater than the error there may be between the indexes of 
the steam gauge and of the spring balance. At higher pressures 
this excess of pressure will be of less amount. Werking from the 
result of this experiment, I conclude that the loaded pressure will 
be the following percentages below the maximum pressure, in 
parts of the maximum pressure, 


Loaded Maximum Difference in per cent. 
Pressure. Pressure. of maximum. 
B3TTD. .e oe ce oe 4b ID. 2. oe oe -. 19 per cent. 
ya - co cc co co 43 > eo ee ee oe 16°6 per cent. 
BTID. 16 ce ce ce 5D Wn oe oe oe oe 12°2 per cent. 
oe oe 66 ee ee OU ao ee SS OS eed cent. 
GET. we ce ce oo 76 TW. cc cc co cs «67S Ber ont. 
FOUD. 2c so co co GB TD. cs ce ce oe 6660 por cont. 
DOE Ib. 2. oe 95 Ib. oo ee oe «- 5°0 per cent. 


I may be also permitted to read an extract from an article in the 
Nautical Magazine of February, 1872, on the same subject, by Mr. 
Macfarlane Gray, at page 108 :-- 

“TI this day experimented on two factory boilers, connected ; 
total fire-grate 26 square foot area, with four safety valves loaded 
by lever and weight in the common way to 51 Ib. pressure. Each 
valve is 3in. diameter, and therefore the area of the valve is more 
than double the half inch per foot of fire-grate, being 28 square 
inches for 28 square feet of fire-grate. All the valves were in fair 
working order. Arranged to have good fires before the dinner 
hour. 1 p.m., pressure 48 lb,, engine stopped; 1.1. pressure 50 Ib., 
safety valves all breathing; 1.2, pressure, 51}, Ib., valves all blowing; 
1.4, pressure 55 Ib., valves blowing strong; 1.5, pressure 58 Ib., 
steam escaping prevents marking lift ; 1.7, pressure 60 Ib., can 
hardly see gauge for steam. Pressure was evidently still rising. 
We then opened the furnace doors.” 

You will observe that no allusion is made to the experiment 
with the dead-weight loaded lever in our works, which is an 
omission upon Mr. Gray’s part; as it was most conclusive on tlie 
question of dead-weight action, and as the comparative experi- 
ments afterwards made with springs and dead-weights showed 
their action to be almost identical, therefore the table appended 
to Mr. Gray’s report is equally applicable to dead-weight loaded 
valves as to spring-loaded ones. To adopt such a reduction in 
pressure as indicated by Mr. Gray is, in my opinion, quite un- 
necessary and uncalled for, and would prove a very serious matter 
for shipowners as regards first cost of boilers, which would require 
to be made so many per cent, stronger, consequently heavier, to 
carry the same load as a boiler that had its safety valve loaded 
with dead-weight would be passed with. The extra weight of 
materials put into the boiler would, to the same extent, displace 
cargo of vessels that have a fixed load line, thereby reducing the 
feight, which is a grave question for the shipowner at the present 


day. 

in conclusion, I have only to say that the importance of the 
subject, and the interest I have taken in it, are my only reasons 
for bringing it before you, whose interest is to use measures 
for the adoption of such appliahces as will effect economy, and at 
the same time secure val or even greater safety. 

It only remains for me to thank you for the attention with 
which you have listened to me, and to say, if I can give any 
one information who may wish to adopt spring loading, it 
will afford me pleasure to do so, I am not advocating any 

_s so far as I am concerned all is as free as the air we 
reathe, 





THE CHEMICAL SOCIETY. 
Thursday, 5th Feb., 1874. 
Professor ODLING, F.R.S., President, in the Chair. 

THE minutes of the preceding meeting were read and confirmed, 
after which Messrs. F. M. Rimington, J. Reddross, and R. H. 
Davies, were formally admitted Fellows of the Society. The 
names read for the first time were those of Messrs, George 
Chaloner, Thomas Charles, M.D., Henry Leicester Greville, 
A. 8S. Napier, B. Sc., Saranoske M. Nishigaiva, John Linford, 
James T, Armstrong, Harry Edgecombe Thomas, and F. V. L. 
Cruse ; for the third time, Messrs, Howard Barrett, Thomas Pem- 
berton Wiltshire, George Whewell, and John Young, who were 
balloted for and duly elected. 

The first communication was a “Preliminary Notice on the 
Action of Benzyl chloride on the Camphor of the Lauracew (Laurus 
Camphora),” by Donato Tommasi. When camphor is heated with 
benzyl chloride and zinc a violent action takes place, accompanied 
by the evolution of much hydrochloric acid. The distillate, after 
the removal of the hydrochloric acid and water, is redistilled, 
by which means it is separated into two portions, a more volatile 
one which passes over, and a viscoug residue containing a crystal- 
line substance, whose nature is at present undetermined. Six 
liquids, boiling at various temperatures from 108°—204°, were ob- 
tained from the volatile portion by careful fractionation, the first 
of which, boiling at 108°—112° C., appears to be toluol, It is pro- 
bably produced by the action of nascent hydrogen on the benzyl 


chloride, thus : 
C; H; Cl + Hy, = C, H, + Cl H. 

The President having thanked the author in the name of the 
Society, Dr. C. R. A. Wright read a communication entitled, 
**Isomeric Terpenes and their Derivatives, Part III. On the 
Essential Oils of Wormwood and Citronelle.” This paper consists 
chiefly of a detailed account of the author’s experiments on these 
compounds, which had been previously communicated to the 
Society in a preliminary notice. The oil of wormwood, besides 
absinthol, yields a blue liquid of high boiling point, Gladstone’s 
cerulene, and also a small quantity of a terpene, boiling at about 





150°. The purified absinthol, C;,H),0, boils at 200°—201° (cor- 
rected). In the oil of citronelle he found a body Cj)Hi,0, easily 
alterable by heat, boiling at about 210°—225", whilst Gladstone 
found the main constituent to be a body boiling pretty constantly 
at 199°—205°C., and having a formula CjoHi,0, so that it is proba- 
ble the composition of the oil of citronelle varies with the season, 
age of the plant, &c. Treated with zinc chloride, absinthol yields 
cymene, whilst citronellol appears to give a mixture of hydrocar- 
bons, the principal of which contains much more hydrogen than 
cymene. Phosphorus pentasulphide and absinthol, as previously 
noticed, yields cymene and thiocymene, Ci)Hi,5, the latter.forming 
with silver nitrate, not in excess, a yellow salt sparingly soluble in 
alcohol, CjpHi,;Ag 8. Citronello! with the same reagent yields a 
mixture o hydrocarbons, amongst which is one having the compo- 
sition CiyHis. The action of phesphorus pentachloride on citro- 
nellol causes an evolution of hydrochloric acid and the formation of 
a chlorinated organic substance, which breaks up on heating, leav- 
ing a mixture of terpene and resinous polymerides thereof. Citron- 
ellol, as already noticed, unites with bromine, and the product 
CwHisBr.02, splits up when heated with formation of cymene, 


thus: 
C,,Hi,Br202 = H2O0 + 2HBr + C,,Hi. 


The cymenes obtained in these various reactions when oxidised 
with chromic liquor yield nothing but terephthalic acid, acetic 
acid, and carbonic dioxide, showing that they are identical. 

Dr. Odling said he had listened to the paper with great interest. 
Although we imagined that we were able to explain so many cases 
of isomerism, it appeared there were instances, as in the com- 
pounds of hydrogen and cymene, which were but imperfectly 
understood. 

The author replicd that it was difficult to explain the existence 
of four isomeric dihydrides of cymene on the ordinary supposition 
that the latter was a benzene derivative having the side chains 
opposite to one another, that is, in the 1.4. position. From 
thermo-chemical considerations, however, if the terpene could be 
regenerated by the combination of hydrogen and cymene, we should 
doubtless find that the different isomerides during their formation 
would develope different amounts of heat. The four isomerides 
which had been examined, namely, terebene, the hydrocarbon from 
oil of lemons, the terpene from oil of nutmegs, and that from oil 
of orange peel, differed both in their boiling points and in their 
oxidation products. With bromine and with sulphuric acid they 
all gave rise to like products, but different amounts of heat were 
developed during the reaction. 

The next paper wasa “‘ Preliminary Notice on the Perbromates,” 
by M. M. Pattison Muir, F.R.S.E. The author forms the per- 
bromic acid by the action of bromine on an aqueous solution of 
perchloric acid, On neutralising with potassium hydrate, potas- 
sium perbromate is obtained in a crystalline state, being difficultly 
soluble in cold water. It is isomorphous with the perchlorate and 
periodate. A crystalline barium perbromate is obtained on mixing 
aqueous solutions of barium chloride and the potassium salt, and 
adding alcohol. Copper perbromate forms a pale green powder. 

The President having thanked the author in the name of the 
Society, 

The Secretary proceeded to read a paper “On the Coals from 
Cape Breton, their Cokes and Ashes, with some Comparative 
Analyses,” by Henry How, D.C.L. This paper contains the 
results of the examination of the main seam coal at Sydney Mine, 
Nova Scotia, and of the Lingan Coal Mine, giving the amount of 
cokes produced by fast and slow coking. The author states that 
there are not many published quantitative analyses of coal ashes, 
although general enumerations of some of their constituents are by 
no means uncommon ; and after criticising the various published 
analyses, gives those made by himself of the ash of the Sydney 
main coal and of the Lingan coal, comparing them with those of 
** Boghead.” 

Dr. Odling said the results were not new, especially the varying 
amount of coke yielded by the coal in experiments on small 
quantities. The proportion of any constituent of the ash, as, for 
instance, the lime in a true coal yielding only 1 or 2 per cent. of 
ash, could scarcely be compared with that of a substance like the 
torbane mineral, containing as much as 30 per cent. of inorganic 
matter. 

The meeting was then adjourned until Thursday, February 19th, 
when there wiil be a lecture ‘‘ On the Detection and Estimation 
of Adulteration in Food and Drinks,” by Mr. J. Bell, F.C.S. 
Lectures are also announced for March 1th, ‘‘ On Dissociation,” 
by Mr. J. Dewar, F.R.S.E.; and for May 21st, ‘‘On the Sewage 
o——- from a Chemical point of View,” by Dr. W. H. Corfield, 

CS. 








SPONTANEOUS CoMBuUSTION.—In a paper on the “Ignition of 
Cotton by Saturation with Fatty Oils,” Mr. John Galletly communi- 
cates some information contirmatory of the generally received 
popular opinion regarding the spontaneous kindling of cotton and 
other open combustible substances which may happen to have 
imbibed animal or vegetable fatty oils. The apparatus employed 
consisted simply of a box, ia which the cotton saturated with the 
oily substances was placed, and the temperature then gradually 
raised in some cases to 130 deg. Fah., the temperature which a body 
acquires by lying exposed to the vertical rays of the sun; and in 
others to 170 deg. Fah., about the heat attained in the neigbour- 
hood of a steam-pipe, a heated flue, or in front of an open fire. With 
boiled linseed oil the author found that shortly after the material 
had reached the temperature of his warm chamber, 170 deg., the 
thermometer began to rise—from 5 deg. to 10 deg. every few 
minutes—so that in 75 minutes from the time the box was placed 
in the chamber, the heat indicated was 350 deg. Fah. At this 
point, smoke issuing from the box indicated that the cotton was in 
a state of active combustion ; and on returning it to the free access 
of the air, it burst into flames. In another similar experiment, 
the temperature rose more slowly, but reached 280 deg. Fah. in 
105 minutes, when, from the appearance of smoke, it was plain 
that the cotton was burning ; and the whole mass was soon in a 
flame on being placed ina current of air. Kaw linseed oil was found 
not to cause ignition of cotton so readily as the boiled oil, but 
under conditions similar to those of the above described experi- 
ments, active combustion was going on in one case in four, and in 
another five hours, With rape oil under the conditions of the first 
experiment, the result was that the box and contents were found 
in ashes in ten hours—the box being put up at night, the result 
was only observed in the morning. live oil caused active com- 
bustion within five or six hours. With castor oil the contents 
only charred on the second day of the experiment. Lard oil, specific 
gravity “916, produced rapid combustion in four hours, Seal oil, 
specific gravity ‘128, the same result in 100 minutes. Sperm oil 
gave negative results. The author, as the result of his work, 
advances the opinion, from a comparison of raw linseed with lard 
and seal oils, that the statement is not altogether correct that 
“drying oils are more liable to spontaneous combustion than non- 
drying oils; and that the rate at which oxidation takes place does 
not depend chiefly on the presence of small quantities of putrifiable 
matters, but rather upon the particular oleineor liquid fat they 
contain.” The results of the experimental trials are stated tu 
have been remarkably uniform. The author states that the igni- 
tion of cotton can be calculated on for any oil with about the same 
certainty as the point at which sulphur or other combustible 
matter inflames in air. The heavy oils from coal and shale were 
found to effectually check the phenomenon above described; for 
when mixed with the oils above named they gave no indications 
of heating whatever at 170 deg. Fah. In view of the vagueness 
of definite information concerning this subject, which is a matter 
of importance to all who are engaged in manufactures employing 
these materials for any purpose, any systematic contribution to 
our knowledge of the conditions under which these oils and 
others may cause ignition is of very direct interest.—Journal of 
the Franklin Institute. 
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200. Wittiam Rogert Lake, Southampton-buildings, London, ‘An 
improved buoyant life-preserving mattress.”—A communication from 
Hannah Barnes Mountain, New York, U.S.—2nd October, 1873. 

105, JAMES ATKINSON, Stonefield-street, Islington, London, “‘ An improved 
cap or head-dress for travelling or resting the head.” te 

113. James Lazensy, The Exchange, Market-street, Bradford, York- 
shire, ‘‘ Improvements in umbrellas, parasols, and sunshades.”—8th 
January, 1874. 

129. THOMAS Suaw Bennett, Newton Heath, Lancashire, “‘ Improve- 
ments in the construction of pickers used in looms for weaving.” —9th 
January, 1874. 

139. Joun Brennan, Sheffield, “Improvements in apparatus adapted 
for facilitating the teaching of arithmetic in schools.”—1l0th Janucry, 
1874. 

181. Freperic Coe, Victoria Park-road, South Hackney, London, 
“An improved method of and machinery for crushing and reducing to 
impalpable powder baryta, cocoa, refined sugar, and similar substances, 
both vegetable and mineral.” 

185. ALBERT Pourncue, Montpellier, France, ‘‘An improved method of 
and apparatus for the destruction of insects by the aid of steam alone 
or mixed with chemical vapours to be applied to agriculture.”—14th 
January, 1874. 

193. RicHarRD SmiTH, WILLIAM STEPHENSON, and Joun VERE, Cleethrope- 
road, Grimsby, ‘An improved treble-purchase capstan for fishing and 
other vessels.” 

201. CHaRLes Woop, Tees Ironworks, Middlesbro’-on-Tees, Yorkshire, 
‘*Improvements in granulating iron and in granulating machines.”— 
15th Janvary, 1874. 

221. Francois Legacy, Crown-strect, Soho, London, “A new anti- 
slippery horseshoe.” 

231. The Rev. Graxvitte Hamitton Forses, Broughton Rectory, 
Northamptonshire, ‘‘ Improvements in the purification of gas and the 
manufacture of artificial fuel.”—17th January, 1874 

268. Henry GREENER, Millfield, near Sunderland, Durham, “ Improve- 
ments in the manufacture of glass letters and figures, such as are used 
for ornamenting shop windows, and for other similar uses.” 

269. ALFRED Forp, Russell-square, Brighton, Sussex, ** Improvements in 
the mode of cleansing cotton waste, and in utilising the fluids employed 
therein.” 

270. WiLtiAM Tuomas WuiTrMax, Maitland Park-road, London, ‘‘ Im- 
provements in and apparatus for signalling on railways.” 

272. CHARLES WorssaM, Commercial Wharf, Kingsland-road, London, 
“A new and improved motive power machine.” 

274. Joun BeEwLey Martow and Josern Rogsuck, Openshaw, near 
Manchester, and Joun Tuomas Fattows, Bradbury, Cheshire, “ Im- 
provements in railway points.” 

276. NATHAN Tuompson, Southampton-buildings, London, “ Improve- 
ments in stoppers or covers for bottles, jars, and other hollow articles, 
and in appliances to be used therewith, for the purpose of securing and 
removing the same when required.” 

278. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in the construction of sheet-metal pails, cotton cans, and other 
like vessels.”— A communication from Henry Wardwell Shepard, 
Brooklyn, New York, U.S., and Robert Seaman, New York, U.S. 

280, Samvet Cunuirreé Lister, Manningham, Yorkshire, “ Improvements 
in the combustion of fuel, and in apparatus for the same.” 

282. Georce Stacy, Guildford-street, Russell-square, London, “ An im- 
proved construction of hammer.”—22ad January, 1874. 

284. Paut Pamirre Francois Micuea, Leadenhall-street, London, “ Im- 
provements in the production of tannin and canocarpine.” 

2386. Tuomas WaLKER, Robert-street, Chelsea, London, “ Improvements 
in utilising the waste heat of steam engines, and apparatus therefor.” 
287. Atrrep Lacaze, Vincennes, near Paris, ‘“‘ An improved weaving 
loom.”—A communication from Louis Jean Baptiste Capon, Vincennes, 

near Paris. 

288. Wittiam Sevvers, Airedale Works, Keighley Yorkshire, ‘‘ Improve- 
ments in sewing machines.” 

289. Poitier Empury Lockwoop, Leadenhall-street, London, “ An im- 
proved method of treating beer, ale, porter, and other beverages of a 
like nature.” 

200. ALEXANDER MELvILLe CLark, Chancery-lane, London, ‘ Improve- 
ments in apparatus for propelling vessels.”"—A communication from 
John Sketchley Morton, Philadelphia, Pennsylvania, U.S. 

291. Frank Josep Noste, Gateshead-on-Tyne, Durham, “ Improvements 
in ratchet braces.” 

292. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “An im- 
proved mechanical toy.”—A communication from William Alonzo Paul 
La Grove, New York, U.S. 

203. Tuomas WALKER, Robert-street, Chelsea, London, ‘‘ Improvements 
in the means of transmitting electric currents for telegraphic and other 
purposes.” 

294. Joun Saxsy, Canterbury-road, Kilburn, Middlesex, “ Improvements 
in interlocking apparatus for railway points and signals.” 

205. Ferpinanp Ratu, Goldsmith-street, London, ‘Improvements in 
rollers or apparatus for making plaited, creased, or folded fabrics.” 

206. Freperick Joun Kino, Bishopgate-avenue, London, “Improvements 
in the treatment and separation of ores and mineral products.” 

300. G. GALE Rew, Plymouth, Devonshire, “‘ Improvements in syphons.” 

301. Evcene Henri Hacue, Boulevart de Strasbourg, Paris, ** An im- 
proved mechanical apparatus for indicating by clock work the excessive 
pressure of lighting gas."—A communication from Georges Levy, 
Boulevart de Strasbourg, Paris. 

303. Water Howes and Wit.iamM Bur.ey, Birmingham, “ Improve- 
ments in the construction and manufacture of carriage lamps, and in 
apparatus employed in the said manufacture, and in connecting carriage 
lamps to lamp irons.” 

304. JoserpH Harris, Birmingham, and Joun Jvupson, Aston, near 
Birmingham, ‘* Improvements in sewing machines.” 

305. Joun Turney, Birmingham, and FrReperick NIcHoLson TURNEY, 
Stourbridge, Worcestershire, ‘“‘ Improvements in apparatus for drying 
or finishing glue.”—23rd January, 1874. 

306. Jonn Maynes, Albert Works, West Gorton, Lancashire, ‘‘ Improve- 
ments in machinery for turning and cutting wood, metal, and other 
materials.” 

207. ANDREW Brown, Renfrew, N.B., “ Improvements in dredgers.” 

308. Joun Imnay, Southampton-buildings, Chancery-lane, London, 
‘‘Improvements in regenerative furnaces.”—A communication from 
Thomas Schoenberger Blair, Pittsburg, Pennsylvania, U.S. 

309. Henry CockrernaM, Bradford, Yorkshire, ‘‘lmprovements in the 
stripe motion of looms for weaving striped fabrics.” 

310. Witt1amM Horatio HarFieLp, Mansion-house-buildings, London, 
“Improvements in capstans and windlasses.” 

311. Warren WiLuiaM De La Rue and WitiiaM Thomas Snaw, Bunhbill- 
row, London, “Improvements in rotating calenders or date indi- 
cators.” 

315. CHRISTOPHER BraKkELL, York-street-chambers, Manchester, ‘ Im- 
provements in apparatus to be applied to looms for weaving velvets 
and other pile fabrics, for the purpose of cutting or forming the pile as 
the fabrics are being woven, a modification of the said improvements 
without the cutting action being also applicable for forming the loops 
or pile in fabrics of the nature of Brussels carpets or other material 
which can be made thicker by a loop or pile or corrugations.” 

315, Wintiam Wituiams, Brecon, Brecknock, ‘‘ Improvements in the 
hanging and arrangement of window-sashes and stiles, and in the fix- 
ings connected therewith.” 

316. Freperic Conpit, Queen’s-square, Bloomsbury, London, ‘‘ Improve- 
ments in weaving ribbons and other narrow fabrics, and in looms and 
apparatus used in connection therewith for the manufacture of such 
fabrics.”—Partly a communication from Edward Pike Chapin, Provi- 
dence, Rhode Island, U.S. 

317. Ernst Friepricu Ricuarp Lucas, Coatham, Redcar, Yorkshire, 
‘‘Improvements in the manufacture of anthracene.” 

318. Isaac CHIPPINDALE, Potternewton, near Leeds, Yorkshire, “ Im- 
provements‘in the means or apparatus employed for sifting cinders or 
ashes.” 

319. Georcet GRANVILLE WILLIAM SUTHERLAND Leveson Gower, Duke of 
SUTHERLAND, Stafford House, Londen, ‘* Improvements in implements 
to be used in cultivating waste or moor land by steam power. 

320. Geonce Hayter Cuvuss, St. Paul’s Churchyard, London, and 
Witutiam Henry CHALk, Alpha-street, Peckham Ryc, Surrey, “Im- 
provements in safes, applicable also in part to strong-room doors.” 

$21. a Gesaver, Charlottenburg, Prussia, ** A rotating hydraulic 
mangle.” 

$22, ALEXANDER Metvitte C.ark, Chancery-lane, London, ‘An im- 
proved process for eliminating the soluble principles contained in gases 
and vapours.”—-A communication from Eugtne Philippe Pelouze and 
Marie Eugtne Paul Audouin, Paris. 

325. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
preved apparatus for drying and heating purposes.”—A communi- 
cation from Antoine Louis Ligny, Paris.—24th Janucry, 1874. 

824. Antonio MuzzaRreLui, Boulevart Sebastopol, Paris, ‘‘ An improved 
process of bleaching animal glue of all kinds.” 

325. Joun Carter RamspEN, Smith House, Lightcliffe, Yorkshire, 
“Improvements in machinery for spinning, doubling or twisting wool, 

__ Silk, cotton, flax, or other fibres.” 

326. Epwin Lowe, Birmingham, “ An improved composition or material 
to be used in lieu of coal for fuel.” 


327. ARNOLD BupDENBERG, Manchester, ‘‘ Improvements in injectors for 
raising and forcing fluids."—A communication from August 
— and Christian Frederick Budenberg, Buckau-Magdeburg, 

ermany. 

3238. Epwarp Dyer, Anstey, Alton, Hants, “Improvements in the con- 
struction of fire-escapes, and in means of preserving them from the 
action of heat.” 

329. Tnomas WILDE, Hyde, Cheshire, ‘‘ Improvements in the construction 
of railway chairs.” 

330. THomas Cannon, Dublin, Ireland, “Improved machinery or appa- 
ratus for preparing materials for the manufacture of glue.” 

332. Epwarp Noakes, Lamberhurst, Kent, “‘ Certain improvements in 
| a of kilns for curing hops, and in the process employed 
therefor.” 

333. Jonny STOWELL Apams, Boston, Massachusetts, U.S., “‘ Improvements 
in kaleidoscopes.”—A communication from John Collicatt, Boston, 
Massachusetts, U.S.—26th January, 1874. 

335. James STEPHEN SuUMMERFORD, Hemmings-row, London, ‘“‘ An im- 
provement in a reclining chair.” 

336. Davip Cunntncuam, Stewarton, Ayrshire, N.B., and ALEXANDER 
Dove tas, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in the manu- 
facture of Scotch or other similar bonnets, caps, or hats.” 

337. Davip Wormacp, Leeds, Yorkshire, “ Improvements in machinery 
or apparatus employed in the manufacture of cut nails.” 

338. CHaRLes Coz Burton, Young’s Farm, Lambourne, Essex, “ Im- 
provements in wheels for traction engines, and for other uses where a 
considerable area of bearing surface is required.” 

339. CHartes Kyte, East India-avenue, London, “Improvements in 
furnaces applicable for reducing iron ores preparatory to working the 
same into manufactured iron.”—A communication from Joel Wilson, 
Dover, New Jersey, U.S. 

240. Sypney Swag, Hull, Yorkshire, “‘ Apparatus and means of pre- 
serving life at sea.” 

341. Henry Cueeruam Hix, Staleybridge, Staffordshire, “‘ Improvements 
in machinery for winding yarn and thread.” ? 

342. Wittiam Ropert Lake, Southampton-buildings, London, “An 
improved apparatus for maintaining a constant level of water in wet 
gas meters, and for separating from vapour liquid held in suspension 
in the same.”—A communication from Eugtne Charles Maldant, Paris. 

343. Josern Witper, Hadfield-street, Walkley, Sheffield, “‘ Improvements 
in machinery for grinding and polishing all kinds of saws, files, or 
other flat metal surfaces.” 

344. Epvarp Wo rr, Fore-street, London, “An improved pipe for 
smoking.” 

345. Georce Situ, Queen’s Gate, Hyde Park, London, “An improved 
beverage or artificial apollinaris water.” 

346. Henry Gover, Bow, London, “‘ Improvements in the manufacture 
of sulphuric acid.” 

347. Grorce Grarncer Tanby, Penge, Surrey, and JoHN ANDREWS 
DryDEN, Battersea, Surrey, ** Improvements in lamps.” 

348. Joun Wuittincuam, Great St. Helen's, London, “‘ Improved appa- 
ratus for manufacturing gas for illumination.”—A communication from 
J. H. Payne, Melbourne, Victoria. 

349. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ An improved 
apparatus for cleaning or polishing floors and other like surfaces.”—A 
communication from Sebastian Jacobsohn, Paris. 

351. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments for the more effectual combustion of fuel in furnaces and other 
fireplaces.”—A communication from Daniel Thomas Casement, Paines- 
ville, Ohio, U.8.—27th January, 1874. 

353. Perer Cuarves, Stoke Newington, London, “Improvements in 
apparatus for controlling the supply of water to closets, lavatories, 
and other places, and preventing waste.” 

355. Joun Reep, Bolton, Lancashire, “‘Improvements in boilers and 
furnaces.” 

357. Ernram Taytor, Blackburn, Lancashire, ‘‘ Improvements in wash- 
ing machines.” 

359. Wittiam West and WiLtiaM Freperick Srirrie, Birmingham, “ Im- 
provements in solitaires, sleeve links, and other like dross fastenings.” 

361. James MarLespen and WILLIAM Buss, Bethersden, Kent, ** Improve- 
ments in or connected with ploughs.”—28th January, 1874. 

367. Freperick WILLIAM GERHARD, Coseley, Staffordshire, “ Improve- 
ments in the purification of iron ores and other compounds containing 
iron, and in the production of iron therefrom.” 

375. Ett Heyworts, Blackburn, Yorkshire, and WILLIAM SMALLEY, 
Manchester, ‘‘ Certain improvements in steam boilers.” 

377. Ernest Sev, Princes-street, London, “ A new and improved method 
and apparatus for indicating the revolutions or motions of machinery, 
and for regulating and governing the same.” 

379. Henry Saxon SNELL, Southampton-buildings, London, “ Improve- 
ments in the construction of stoves or apparatus fur heating purposes.” 

383. JaMEs Harrison, Mornington-road, London, “‘ Improvements in the 
processes of evaporation, d tion, and refrigeration, in their 
relations and applications, and in the apparatus therefor.” — 29th 
January, 1874. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

363, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in sewing machine cabinets.”—A communication from Harriet 
Ruth Tracy and John Warren Lawton, New York, U.8.—28th January, 
1874. 





380. Georce Tomuinson Bovsrie.p, Sutton, Surrey, “ Improvements in 
| electrical machines.”"—A communication from Henry Julius Smith, 
Boston, U.8S.—29/h January, 1874. 
1 421, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
provement in the manufacture of embossed gilt and silver mouldings.” 
| —A communication from John Gochwind, Union, Hudson, New Jersey, 
pe and Charles Beberick, Hoboken, Hudson, New Jersey, U.8,—2nd 
‘ebruary, 1874. 





Patents on which the Stamp Duty of £50 has been Paid. 
316. THomas Wippowson, Bolsover-street, Sheffield, “ Umbrellas, &.”— 
7th February,.1871. 
331, Richarp Ggorce Suure, Cook’s-court, Lincoln’s-inn, London, 
“Cutting mitres.”—8th February, 1871. 
as ae Dew, Derby, “Milanese or floss cord&”—Oth February, 
871. 
319. James Rarer and Joun Steruenson, Long-street, Dudley-hill, near 
Bradford, Yorkshire, “ Grate bars for furnaces.”—7th February, 1871. 
323. Gustavus PatMer Hakrving, Southampton-buildings, London, 
“ Tell-tales.”—7th February, 1871. 

660. WiLtiamM Campion, Nottingham, and WiLtiaM Campion, Sneinton, 
Nottingham, “‘ Knitting machinery.”—13th March, 1871. 

344. DANIEL ADAMSON, Newton Moor Ironworks, Newton Moor, near 
Hyde, Cheshire, “* Steam boilers.”"—9th February, 1871. 

852. STILLMAN Boyp ALLEN, Massachusetts, U.S., ‘‘ Engine governor.”— 
10th February, 1871. 

325. " re Moranp, Leeds, Yorkshire, “ Bricks.”—Sth February 
1871. 

342. Henry Witke and Wititam Espeten, Liverpool, “‘ Safety valves for 
marine boilers.”—9th February, 1871. 

oe Baty, Gray’s-inn, London, “ Manure.”—l0tA February, 
Ora. 


Patents on which the Stamp Duty of £100 has been Paid. 


83. Cuarces pe Beroue, Strand, Westminster, “‘ Instruments for use in 
packing permanent way.”—12th January, 1867. 

317. Percival Moses Parsons, Blackheath, Kent, “ Permanent way of 
railways, &c."—5th February, 1867. 

330. Georce ARTHUR WaLLeR, Dublin, “ Filtering beer, &c.” — 6th 
February, 1867. 

335. WittiaM Rice, Cannon-street, London, “ Securing liquids in cans, 
&ec.”—6th February, 1867. 

442. Wittiam Horatio Harrietp, Royal Exchange-buildings, London, 
“* Windlasses.”—18th February, 1367. 

367. JoHN SrantTon, Clifton-strect, Wolverhampton, Staffordshire, “ Self- 
acting safety gun lock.”—9th February, 1867. 





Notices of Intention to Proceed with Patents. 


3160. Wittiam Wuirtureap, Liverpool, “ A new disinfectant and oxidising 
agent.” —30th September, 1873. 

31838. NaTHan THompson, Southampton-buildings, London, “ Connecting 
together fire hose, &c.”-—I1st October, 1873. 

3190. Joun Henry Jonnson, Lincoln’s-inn-ficlds, London, ‘‘Ozone.”— 
A communication from Pierre Isidore David. 

3192. ALFrep Joun Dopsox, Camden-road, Camden Town, London, 
** Lock bolts.” 

$197. N - HOLAS D, Srartati, Liverpool, ‘ Construction, lines, and form of 
vessels.” 

3198. James Price, Dublin, and Joun Ricuarpson WicHAM, Monkstown, 
Dublin, ** Sunlights.” 

8200. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘Life- 
preserving mattress.” — A communication from Hannah Barnes 
Mountain. 

3201. Epwarp Grirrirnh Brewer, -lane, London, “ Sewing 
machines."—A communication from Thomas Henderson and William 
Wright.—2nd October, 1873. 

$206. FREDERICK HickinpoTHAM and Witson MaRsHALL, Birmingham, 
and Samvet Apams, Aston, near Birmingh “ Fastenings for doors 











of railway wagons or trucks.”—Srd October, 1873. 





3223, Zanes Mem, Preston-street, Liverpool, ‘Sewing machines.”—4th 
, 187 


0c! 
$233. WILLIAM McDowne.t and Cuartes McDonne tt, Limerick, “ Puri- 
ing decayed butter.” 
8235. Jonn Tompkins, Clapham-road, Surrey, “ Kettle.” 
3236. Josera Hype and Jonn Hyps, Seend, near Melksham, “ Iron.” 
$241. Tuomas Exstey, Great Portland-street, London, “ Opening and 
me yg my 1873. 
250. WALTER RowLanp Hotyoaks, Hayter House, Marylobone-road, 
a “Exhibiting transparent i or designs. "--7th October, 


oe 

$260, Henry ATkinson, Wharf-road, City-road, London, and Rorert 
Wuirt, Stafford-road, Bow, “ Opening and removing window and other 
sliding sashes.” 

$265. Tuomas Nort, Greon-street, Oxford-street, London, “ Secu’ 
handles or knobs, &c., upon spindles and shafts.”—Sth October, 1873. 

$280. RicHarD Price Wittiams, Great George-street, Westminster, 
“Permanent way of railways.”—9th October, 1873. 

3286. CHARLES Davipson and Caartes Durry WiLLIAMs, Southampton, 
“ Railway, &., als.” 

$294. Frank Wints, Frankfort-on-the-Maine, Germany, “ Drying malt.” 
—A communication from August von Schlemmer. 

3295. Jonn Peet and Sipney Ems.ey, Bradford, “Pickers used in 
—— ang = » 

3303. Ronert Gururis, Edinburgh, N.B., “Lamps for burning oil.”—. 
11th October, 1873. . ” ad 

3323. Joun Epwin Saermay, Norbiton Hall, “‘ Bessemer converters and 
blast furnaces.” 

8324. Joun Epwin Suerman, Norbiton Hall, “ Iron.”—14th October, 1873. 

3383. Josera Quick, jun., and James WILLIAM RestLer, Great George- 
a London, “ Measuring the passage of water, &c.”—1Sth Octoler, 

873. 

3407. Tuomas Hovtipay, Caartes Houupay, and Epcar Hotvrpay, 
Huddersfield, ‘* Dyeing fabrics, &c.” 

3408, Thomas Houurpay, Cuarces Hovwpay, and Epoar Hou.rpay, 
Huddersfield, ‘‘ Dyeing wool, &c.”—21st October, 1873. 

3445. Joun Ropertson, Nitshill, N.B., ‘Compressing air for burning in 
combination or mixture with gas, &c.’—23rd October, 1873. 

$462. Joun Price, Sunderland, ‘ Burning fuel.”—24th Octoder, 1873. 

3468. ALrreD Les, Pickering-road, Sheffield, “Grinding saws.”—25th 
October, 1873. 

8497. Howett Watters and Isatan Rees, Derwent Tin-plate Works, 
Workington, “ Tin-plates, &c.”—28th October, 1873. 

3560, JoserpH WestTwoop, jun., London-yard Ironworks, Poplar, London, 
“* Fireproof floors, &c.”—1st November, 1873. 

3813. WiLtiam CLaRK, Plumstead, “‘ Moulding and compressing fuel, éc.” 
—22nd November, 1873. 

3955, Joun Wyatt, Slapton, “ Signalling between the different parts of 
railway trains, &c.”-—2nd December, 1873. 

3096. Josepa Tweepy, Brunton-place, Carlisle, and Josern Sipxry, 
Chester-place, Bensham, Gateshead, “ Lock: pparatus for lling 
and working signals and — "—4th December, 1873. 

4043. Dan Dawson, Milnes Bridge, and CLayron SLATER, Barnoldswick, 
“ Dycing.”—Sth December, 1873, 

4052. Ropert Fawcerr Txompson, Barnard Castle, “ Saws.” — 9th 
December, 1873. 

4084. James Maxwett, Dundee, N.B., “‘ Locks or fastenings for railway 
ca doors, &c.”—11th December, 1873. 

4114. Jonn Epwarps, New Garden-street, Hull, “‘ Stopper and bottle,”— 
13th December, 1873. 

4123. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Facilitating 
the holding and guiding of penholders and pencils.”— A communication 
from Noél Benoit Galland.— 15th December, 1873. 

4150. Joun Ricnarpsoy, Perseverance Ironworks, Lincoln, “ Vertical 
boilers.” —17th December, 1873. 

4220. Tuomas Barrow, Rock Ferry, “ Fog signals for railways.”—23rd 
December, 1873. 

4250. ALrRED HotimewortH, Quarry Mill, Perth, N.B., “ Dressing 
potatoes.”—27th December, 1873. 

4284. Joun James Bopmer, The Grove, Hammersmith, “ Artificial 
manure, &c."—3lst December, 1873. 

13, Perer Jensen, Chancery-lane, London, “ Breech-loading fire-arms.”— 
A communication from Joseph Duval.—lst January, 1874. 

46. Joun Lancaster, Vine House, Canning Town, London, “ Horseshoes.” 
—8rd January, 1874. 

87. Joun Frazer CorkRAN, Cannon-street, London, ‘ Manure.”—A 
communication from Andrew Archbald.—7th January, 1874. 

104. Davip Davies, Mansfield, “ Regulating the speed of steam engines.” 
—dsth January, 1874. 

119. James Batvuie Hamitton, University College, Oxford, ‘‘ Musical 
instruments.” 

124. Epwin Tuomas Truman, Old Burlington-street, London, “ Insulated 
telegraphic conductors.”—9th January, 1874. 

= ee Spe, Sheflield, “ Facilitating the teaching of arithmetic 

n schools,” 

146. Epwarp Lorp, Todmorden, “ Sizing machines, &c.”~—10th January, 
1874. 

164. Groroe Eyre, Codnor, ‘‘Convertible school desks and seats.” 

179. Freperick Joseru Birp, Stroud, “Dyeing cotton, &c.”—13th 
January, 1874. 

194. Epwarp Jongs, Birmingham, “ Metallic cartridge cases.”—15th 
January, 1874. 

213. CHARLES Bertier, Aldermanbury, London, “ Mats.”—A communi- 
cation from Manien Roullier. 

217. Groroe Lowry, Salford, ‘* Governors.”—16(h January, 1874. 

231. The Rev. Granvitte Hamitton Forses, Broughton Rectory, 
“* Purifying gas, &c.”—17th January, 1874. 

237. CHaRLes Avoustus Lippincott, Aylesbury, “Condensed milk.”—A 
communication from George Conklin. 

238, James Maruieson, West Ham, “‘ Protecting torpedoes from premature 
explosion.”—19th January, 1874. 

252. Groroe Lewis and Atrrep Lewis, Albert Works, Kettering, 
“Trucks or barrows.”—20th January, 1874. 

270. Wituiam Tuomas Waireman, Maitland Park-road, London, “ Rail- 
way signals.” 

272. CHartes Worssam, Commercial Wharf, Kingsland-road, London, 
** Motive power machine.” 

282, Groror Stacy, Guildford-street, Russell-square, London, ‘‘ Hammer.” 

283. Henry Youne Darracort Scott, Ealing, and Joun Bercer Srence, 
Manchester, ‘ Treating sewage and ammoniacal liquids.” — 22nd 
January, 1874. 

202, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Mechanical 
toy."—A communication from William Alonzo Paul La Grove.—2urd 
January, 1874. : 

316. Freperic Conpit, Queen’s-square, Bloomsbury, London, “‘ Weaving 
ribbons, &c.”—Partly a communication from Edward Pike Chapin.— 
24th January, 1874. 

$28. Epwarp Dyer, Anstey, Alton, “ Fire-escapes.” 

330. Tuomas Cannon, Dublin, * Glue.”— 26th January, 1874. 

836. Davip Cunninouam, Stewarton, N.B., and ALexanpeR Dovc.as, 
Kilmarnock, N.B., “‘ Scotch bonnets, &c.” 

350. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Cutting and 
screw-threading pipes."—A communication from Francis Wayland 
Allin. —27th January, 1874. 

$63. ALEXANDER Metvitte CLarK, Chancery-lane, London, “ Sewin 
machine cabinets.”"—A eommunication from Harriet Ruth Tracy an 
John Warren Lawton. —28th January, 1874. 

421. ALEXANDER MetvitLe CLARK, Chancery-lane, London, ‘‘ Embossed 
gilt and silver mouldings.”—A communication from John Gschwind 
and Charles Beberdick.—2nd February, 1874. 

438, ALEXANDER MELVILLE CLARK, Chancory-lane, London, ‘ Implement 
for hoeing, path-cutting, and raking.”—A communication from Robert 
McKinley.—3rd February, 1874. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to su pplicat 

at the office of the Commissioners of Patents, within twenty-one days of 
its date. 


List of Specifications geplishes during the week ending 
7th February, 1874. 

1608, Gs. 10d.; 1730, 10d.; 1762, Is. 10d.; 1801, Is.; 1812, 10d.; 1829, 
1s, 8d.; 1236, 6d.; 1842, 1s. 10d.; 1844, 8d.; 1845, 3s. 4d.; 1866, 10d.; 1868, 
6d.; 1872, 1s. 4d.; 1883, 1s. 2d.; 1884, Is. 8d.; 1886, 8d.; 1888, 8d.; 1895, 
8d.; 1808, 1s.; 1905, Is. 2d.; 1907, 8d.; 1908, 1s. 10d.; 1911, 1s.; 1917, 8d.; 
1918, 10d.; 1920, 6d.; 1922, 8d.; 1925, 10d.; 1926, 10d.; 1932, 8d.; 1937, 8d.; 
1938, 10d.; 1941, 10d.; 1943, 8d.; 1946, 6d.; 1053, 8d.; 1957, 1s. 2d.; 1959, 
8d.; 1963, 10d.; 1972, 10d.; 1977, 10d.; 1978, 8d.; 1980, 10d.; 1988, 8d.; 
1991, 10d.; 1995, 8d.; 2003, 1s.; 2004, 10d.; 2008, 10d. ; 2009, 6d.; 2035, 10d.; 
2042, 1e.; 2058, 10d.; 2059, 10d.; 2066, 8d. ; 2072, Sd.; 2080, 8d.; 88, 8d. ; 2090, 
10d.; 2152, 10d. ; 2162, 10d.; 2171, 8d.; 2203, 4d.; 2248. 4d. ; 2265, 4d. ; 2267, 4d.; 
2273, 4d.; 2274, 4d.; 2276, 4d; 2277, 4d.; 2278, 4d.; 2282, 4d.; 2292, 4d.; 

293, 4d.; 2204, 4d.; 2206, 4d.; 2206, 4d.; 2297, 4d.; 2298, 4d.; 2200, 4d.; 
2300, 4d. 02, 4d.; 2303, 4d.; 2304, 4d.; 2308, 4d.; 2312, 4d.; 2315, 4d.; 
2316, 4d. 17, 4d.; 2821, 4d.; 2823, 4d.; 2325, 4d.; 2829, 4d.; 2334, 4d.; 
2411, 4d.; 2538, 4d.; 3228, 6d.; 3676, 4d. 























*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding 5s. must be 
remitted by Post-office Order, e pees at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London, - 
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ABSTRACTS OF SPECIFICATIONS. 


2524. Cuarcine and Discuarcina Gas Retorts, R. Nicholson, Dulwich. 
—Dated 24th = 1873. 
This invention relates to a peculiar combination and arrangement of 
hinery or apparatus to be worked by hand power for charging or 
supplying and discharging or raking out the contents of gas retorts, 
whereby greater simplicity, economy, cheapness, and efficiency are 
obtained. 
ee Sue ase OTHER WeiGuts, J. J. Bamonson, London.—Dated 24th 
uly, 1873. 

This invention consists in making sash weights, clock weights, ballast, 
and other weights of metallic slate, whereby the inventor is enabled to 
make such weights at a cheaper rate le of iron or lead, and 
also to utilise fragments and slabs of slate which are usually wasted owing 
to defect of colour or otherwise. 

SUED Bae NG AND Mowino Macuines, W. Young, Wigan.—Dated 24th 
uly, ie 

The nature of this invention consists in the addition, to any ordinary 
reaping and mowing machine, of a second or under set of the usual knives 
or cutters, which may either be made stationary by fixing them to the 
finger bar or other suitable bar, or be actuated by an extra crank and 
connecting rod for the pu e, although it will be understood that the 
wer a of knives might be mode the stationary set, although this is not 
preferred, 

2530. Cruert Grasses, J. A. McKee, London.—Dated 24th July, 1873. 

This provisional specification describes making the capacity of one or 
more of a set of cruet glasses less than the others, the external dimensions 
being the same. 

2531. Mecnanicat Dancino Toy, W. A. P. La Grove, Brooklyn, U.8.—Dated 
24th July, 1873. 

This toy consists of a figure mounted on a slender upright wire or rod 
rising through a platform, on which the figure dances in an animated and 
grotesque matter. Up-and-down motion is — to the wire by 
a crank, through the medium of a connecting , the crank being fixed 
on a spindle forming part of a train of clockwork mechanism. 

2533. Srinninc, Dovusiinc, AnD Twistinc, W. Turner, Bradford.— 
Dated 24th July, 1873. 

This invention relates, First, to driving the spindles of such machinery ; 
and, Secondly, to the iron or bottom spinning or drawing rollers, so as to 
produce better yarn and prevent waste. 

2584. Treatine Sewaae, J. Robey, Manchester.— Dated 25th July, 1873. 

The object ot this invention is to treat sewage and other foul waters for 
the purpose of purifying the same by a combined system of precipitation 
and filtration. Raw peat is taken and well macerated with water toa fluid 
consistency, thesame being mixed in the proportions stated with the sewag 








constructed for the purpose instead of by hand as heretofore. The 
apparatus of a pair of feed rollers and of two punches and dies, 
one for each edge of the leather. The ce between the punches is 
adjustable, so that they can be adapted to different widths of leather. 
2550. Storrinc Tue Motion oF CaGEs or Loans, B. J. B. Mills, London. 
ne ow Srom A, Hypersiel, Marchienne-au-pont.—Dated 26th 
‘uly, 1873. 
is apparatus consists of claws or clutches of a forked form with a 
central point, all the interior surfaces of which are toothed, said teeth 
being inclined in such a way as to penetrate by their own action more 
and more —— into the guides from the moment when they first come 
in contact with them. 
2551. Cuarr-cutrers, W. Richmond, Salford.—Dated 26th July, 1878. 
This invention relates to certain improvements in the construction and 


2566. SIGNALLING TO THE DriveRIN VEHICLES, J. B. Dowdall, Manchester, 
—Dated 28th July, 1873. 

This apparatus consists of a hollow ball disposed inside the cab having 
a whistle attached thereto which is placed in close proximity to the 
driver. The ball is secured in a disc of wood or other material on which 
are inscribed directions for using the apparatus. Thus, on the occupant 
of the vehicle compressing the ball, the whistle will be caused to sound 
one or more times, according as he wishes the driver to stop, go on, turn 
to the left, turn to the right, &c. 

SORE, Pine TeLecrarn Apparatus, 7. Walker, Chelsea.—Dated 29th 
uly, 1873. 

The First part of this invention ists in arrang ts applicable to 
telegraphic and other purposes, whereby electrical currents can he 
advantageously transmitted through conducting wires, whether the same 
are entirely or imperfectly insulated or are entirely uninsulated, and 

hether they are submerged in water, laid underground, or suspended in 











arrangement of the driving r of chaff-cutters, and in the method of 
regulating the speed of the feed rollers and ing and stopping the 
motion whereby these changes can be effected by the t of one 
lever only. And S dly, to an arrang t whereby (when power is 
not available) the chaff-cutter may be turned by hand by two persons 








| using two handles both turning at the same 5; 


2553. Rartway Sienats, J. Snowball, Kildurn.—Dated 26th July, 1873. 
This provisional specification describes an automatic signal wire com- 
ped consisting of a wheel and ratchet brace actuated and worked 
the manner therein described. 
2554. Tevecrarsic Apparatus, Sir S. Canning, London, and EB. J. Mayor, 
Hammersmith.—Dated 26th July, 1873. 

This invention relates more particularly to pneumatic telegraphic appara- 
tus suitable for use in conveying signals in houses and manufacturies on 
board ships, on railways, in railway trains, and for other like purposes. 
According to one arrang t 0! tic telegraphic apparatus it is 
pro d to employ for effecting the pression of the air y for 
transmitting signals through tubes a cylinder and = communicating 
with the transmission tube or tubes, the mouths of which they prefer to 
make conical. Outside and concentric with this — and piston there 
is a second cylinder and piston of annular form, the annular piston being 
connected with the internal piston so that the two shall move together. 
One or more holes are made in the sides of the inner cylinder so as to 
communicate with the annular cylinder, and other holes are made in the 
annular cylinder, communicating with the atmosphere. These holes 
serve to equalise the temperat of the air in the cylinder and trans- 
mission tube or tubes, as when the apparatus is at rest there is a free 
communication between both the cylinders and the atmosphere. Or in 
lieu of using inner and outer cylinders each provided with its piston, two 
tubes may be employed, the one sliding within the other like the joints 
of a telescope, air holes heing vided for establishing a free communica- 
tion rwith the atmosphere when the tubes are drawn fully out, but 
which communication is closed on forcing inwards one of the tubes in the 
act of compressing the air to force it along the signal tubes. Another 

















or other foul liquid. Perchloride of iron or other fl lating or coagulat 
ing agent is then added, and the whole run into a tank fitted as described 
with upright filtering frames of any convenient shape, made by preference 
of bamboo or cane, and covered with any suitable filtering material, 
whereby an enormous area of filtering surface is o' ed in proportion 
to the area of ground covered by the tank. The clear effluent water he 
then passes through beds of any suitable charcoal to remove the — 


argang’ of apparatus consists of a mode of constructing a pneumatic 
indicator or telegraphic instrument in such a way that the order shutters 
or tablets shall be held in the required position without depending on any 
valves or stop-cocks or on the maintenance of any pressure in the pipes. 
Also of such an arrangement of the yee | cylinders for ma 

the above, as that one movement of the lever of the communicator 
cause an inflation and oe action in diff t air chambers of the 








impurities, 4 preference using that made from street sweepi aD 

described in the specification for which letters patent were granted to the 

present applicant and George Frederick Chantrell, No. 957, a.p. 1873. 

2536. Cacenpars or Date Inpicators, P. R. De Faucheux D’Humy, Paris. 
—Dated 25th July, 1873. 

The invention consists in securing the block, formed by the dated 
sheets of paper, together by means o adjustable fastenings, and also in 
the employment of a small instrument clothed with india-rubber, which 
er | nee on to the sheet of paper and passed to and fro tu remove 
Sald sheet. 

2537. Twittep Fasrics ror UMBRELLaS, SUNSHADES, AND PaRASOLs, J 
S. Mignot, London.—Dated 25th July, 1873. 

The principal feature of noveity in this invention consists in the 
arrangement of the tie, the twill being produced by raising and lowering 
the warp in groups of equal number, those raised being one thread more 
to the right or left each time. 

2538. Feepinc Parer 1nTO MACHINES AND RULING OR STAINING Parer, 
J. Cumming, Bdinburgh.—Dated 25th July, 1873. 

The separation of sheets of paper from a pile in a certain and rapid 
way by machinery for the purpose of feeding, printing, ruling, and other 
similar machines. The use for this purpose of parallel separators of 
peculiar formation, or of continuous revolving separators coupled with 
proper mouthpiece. The use of air for the —— of separation of 

ie pu’ 


sheets. e use of a roller set at an angle for rpose of placing the 
sheets in position. A pen frame for supplying ink or colour automatically 
and of different colours, The use of a revolving drum with openings and 


masks, so as to rule or stain to pattern. 

2539. PeramButators, W. Ashton, Warrington.—Dated 25th July, 1873. 

The inventor makes the body of the perambulator somewhat in the 
ordinary form, and provides the same with two folding hoods made of 
American cloth or other suitable fabric, the frames of which are hinged to 
the top part of the body. These hoods when closed meet only at the top, 
leaving an open space at each side, and these can be entirely closed 
when desired by means of sliding windows or glazed panels which slide 
perpendicularly in grooves formed in the sides of the body. 

2540. Treatinc Corton Waste, Hair, Woot, OLEacinovs Sreps, &c., 
FOR THE REMOVAL OF OIL, Grease, &c., A. Granvilleand B. B. Johnson, 
Manchester.—Dated 25th July, 1873. 

The features of novelty in this invention consist in so treating cotton 
waste, hair, wool, hides, skins, and oleaginous seeds with petroleum 
spirit, benzoline, or other similar product of petroleum having an affinit 
for grease, and in suitable apparatus as to remove and preserve all the oil, 
grease, or other fatty matter from the same, and in the case of skins and 
hides to prepare the same for , also in treating hides and skins for 
the removing of the hair or wool by the application of sulphide of lime as 
described, and in submitting cotton and other fabrics to the action of 
petroleum spirit for the prevention of mildew. 

2543. Gases ror Licutinc AND Heatinc Purposes, 7. A. Hedley, London. 
—Dated 25th July, 1878. 

The specification of this invention describes making gas by means of 
vertical retorts constructed in superposed sections with a perforated plate 
between each section. The gas generating material is put into the lower 
section, and chalk, limestone, coke, iron cuttings, &c., into the sections 
above, through which the gas is made to pass. 


4. Sanitary Sarety Vatve, &. W. Maine, Neweastle-on-Tyne.—Dated 
25th July, 1873. 
In this provisional sp arrang its of india-rubber lips are 
described. The lips close together by their elasticity to prevent the up- 
ward passage of gases, but yield to allow water to descend 
2545. Evecrric Locks, H. B. Greenwood, London.—Dated 25th July, 
1873. 


This invention relates to the application of electricity to locks in such 
a manner that the lock when properly secured can only be opened by 
the proper key, and moreover any attempt to manipulate the lock by 
means of another key or a instrument will be indicated by the 
condition in which the lock is left by such attempt. This said invention 
relates, First, to the peculiar arrang t of two its and circuits in 
combination with the lock, and with a voltaic battery ; Secondly, to a 
contrivance for insulating the pin or other part of the lock with which 
the key is in contact when inserted into the same from the other parts of 
the lock ; and, Thirdly, to the peculiar construction of the keys for opera- 
ting the said locks. 

2547. Winnowina, CLEaninc, AnD Sortino Grain, H. H. Murdoch, 
— ~ communication from C. Haggenmacher, Pesth.—Dated 26th 
uly, 1873. 

This machine consists of a box or having openi at top and 
bottom through which a current of air is drawn or forced. The said box 
or chamber is provided at the upper part of one side with a hopper, and 
is divided by vertical partitions into several spaces or compartments. 
Openings covered by flap valves are formed in each of the said partitions 
and in the side of the box farthest from the hopper (which side is termed 
the exit side); at the lower part of the said open shelves inclined 
towards the exit side and provided at the upper end with adjustable 
Psp (termed grit dividers) are fitted. The shelves, which are fitted in 

he —- formed in the exit side of the box or chamber, and the com- 
partments formed by the vertical partitions, are furnished at their lower 
parts with shoots or spouts provided with hinged flaps or valves. In each 
of the said vertical spaces or compartments inclined bars and ledges 
pa grit collecting ptacles) are fixed above the upper end of each 
shelf. 


ni ficati, 
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GUGR Rooms For PILE Fasrics, C. Brakell, Manchester.—Dated 26th July, 


The features of novelty which constitute this invention consist in 
weaving into the races of pile fabrics wires or blades lengthways of the 
iece, which are then released as the fabric is being wound round the 
m of the loom by a vibrating cross knife or revolving knife or cutter 
in contact with the wires or blade referred to, thereby forming the pile. 
Another plan of releasing the said wires or blades and thereby forming 
the pile is to dispense with the vibrating cross knife or revolving cutter 
by letting the wires or blades havea cutting edge at a certain point 
and giving them a vibrating motion lengthways of the fabric. 


—_, \ nee Hoss, J. M. Lambert, Newcastle-on-Tyne.— Dated 26th July, 


fication describes the ching of holes in leather 
goods by an apparatus specially 


1873. 
This provisional 
to be manufact: into hose or other 





tor at the same time. Alsoin so arranging the bell and shutter 
action of the indicaturso that one air chamber shall give the movement 
necessary both to ring the bell and display the signal, thereby giving an 
increase of power by reason of the air not having two air chambers to 
expand into asheretofore. This invention further comprises an improved 
pneumatic bill for long distances. 
2555. Sewinc Macuines, T. B. Bishop, London.— Partly a communication 
Srom H. M. Hall, Philadelphia.—Dated 26th July, 1873. 
This invention relates to attachments for sewing machines, and com- 
rises a peculiar arrang t of h der, ruffier,and tucker, and 
as also for its object the affording facility for the ready adjustment of 
any one of these attachments to any sewing machine by the aid of an 
adjustable gauge or clamp which is common to the various attachments 
and is capable of adjustment or attachment to any sewing machine, in 
lieu of, as heretofore, using a special set of attachments for each make of 
machine, This adjustable gauge or clamp consists of a stem or rod of say 
two or three inches in length, having one end bent at a right angle to 
fit into a ae socket made in all the before-mentioned attach- 
ments. Upon this stem or rod there is fitted a slotted clamp which is 
free to slide and to turn or be adjusted thereon to either side. The slot 
in this clamp receives the attaching screw, and as the clamp can be 
adjusted to any desired position it is obvious that it may be made to 
accommodate itself to any position of the screwhole in the cloth plate of 
sewing machine, thus forming a universally adjustable gauge or 


clamp. 
2558. FasTeENER FoR Winpow Sasues, F. J. Pearce, Brixton, and C. C. 
Pearce, Godalming.—Dated 26th July, 1878. 

The features of novelty consist, First, in providing a spring in a box 
around the pivot of the latch-bolt to throw back the same; and Secondly, 
in the app cation of a spring safety catch on the meeting bar of the 
sash which oscillates ona vertical pivot on drawing the bolt forward, and 
engages the latter in a notch in the catch, which can only be released by 
pressing a knob and oscillating the same. 

2557. Dryinc Houses or Kins, W. R. Lake, London.—A communication 
from J. A. Locke, New York.—Dated 26th July, 1873. 

The object of this invention is the construction of a a house, room, 

er kiln, to be used in drying wool, timber, fruit, and other like materials, 

Thesaid invention consists in peculiar arrang its for introducing warm 

dry air into the room at or near the top, and exhausting the cool and 

moist air from the bottom. 

2558. Stream Boivers anp THROTTLE-vALVES, J. G. Tongue, London.—A 
communication from G. Merrill, New York.—Dated 26th July, 1873. 

The First part of this invention relates to the combination of the flues 
of the boiler, tie :cads, and the shell, in such a manner that the flues 
may be used as chiraneys to o: ry coal-oil lamps, the object of this 
part of the inventivn being to use a cheap fuel for generating steam that 

uires no replenishing for a considerable time; the invention also 
relates to the combination of the lamp, the boiler, and the fire-box, or 
stand upon which the Loiler rests, so as to the heat from the flame 
of the lamps in contact with the flues and hea’ | surfaces of the boiler 
in such manner as to utilise the test amount of heat, and have perfect 
bustion in burning tle oil. e Second part of this invention relates 

to an arrangement of mechanism for actuating and contro! a throttle- 











the air. For this p any desired number of permanent magnets or 
of pieces of iron or steel or electro-magnets are placed in connection with 
the transmit and receiving ends of the conducting wire, and if desired 
and practicable at intermediate parts thereof, and an electric current from 
a galvanic battery or other source of electricity is sent through the circuit. 
Another part of this invention consists in using as a relay, register, or 
translator an electro-magnet, the iron core of which passes only partially 
through the coil, the other part being left hollow, and a permanent 
magnet properly adjusted to work therein. When a current passes. the 
magnet is drawn in orrepelled. A permanent magnet may be substituted 
for the iron core, and iron for the armature; or the core may be fixed 
and the coil made movable, or the coil may be constructed without any 
core and the magnet adjusted to work freely therein. 


2570. Tursites, J. Cooke and G. Hibbert, Richmond, Yorkshive.—Dated 
29th July, 1873. ; 

This invention consists in arranging or making the receiver and the 
conducting ports of this improved turbine water wheel at a right angle 
or bevelled at any angle, or horizontal to each other, in connection with 
or without a ental or spring clow, so combined as to suit various 
heights of fall; and also for sundry modifications of the form of the 
buckets, supply ports, and apparatus used for such wheels or turbines. 


2571. Roratinc Catenpars, W. W. De la Ruc, London.—Dated 29th July, 
1873. 


The calendars have two or more discs capable of rotating about a 
common centre. On these discs the days, months, &c., are printed. 
2572. Fitterinc Liquips avp Gases aND WasHING MacHINERY, A.V. 

Newton, London.—A communication from T. R. Sinclaire, New York.— 
Dated 29th July, 1873. 

The object of this invention, so far as it relates to filtering, is to over- 
come certain difficulties which have been encountered when filtering 
under pressure. The apparatus is rendered applicable to the washing of 
clothes or other fabrics by simply substituting such fabrics for the filtering 
material. 

2573. Stream Encives anp Pumps, P. G. Brunton, London.—Dated 29th 
July, 1873. ‘ 

This invention relates to an arrangement of compound expansive 
oscillating engine with reversing gear, consisting of a high-pressure cylinder 
having a circular valve plate cast on the side of it, through which 
radial ports communicate with each end of the cylinder, and of a low- 
pressure cylinder of similar construction to the high-pressure cylinder 
with regard to the arrangement of its ports. The cylinders oscillate 
upon trunnions, which rest upon a pedestal situate between the two 
cylinders and outside supports, the steam ges being within the 
pedestal, the side valve plates of the cylinders are maintained in contact 
with the faces of the jak mere by springs or other suitable means. The 
arrangement for reversing consists of a conical tumbler divided into three 
compartments, one of which forms a passage for the steam from the boiler, 
the second forms a passage communicating between the two cylinders, 
and the third forms the exhaust ane. The valve seats nst which 
the circular valve plates of the cylinders oscillate are provided with radial 
ports corresponding to those in the cylinders, such ports opening into the 
steam —— giving ingress and egress to the steam according to the 

ition of the reversing tumbler. The steam is admitted from the boiler 
nto the steam inlet passage and eer romper into one end of the high-pres- 
sure cylinder, simultaneously allowing the steam from the other side of the 
piston to expand through the passage communicating between the two 
cylinders, into the opposite end of the low-pressure — whence 

e steam finally passes out into the exhaust passage. This arrangement 
of valves is also applicable to pumps. 

2574. SEPARATING ORES FROM CARBONATE OF IRON, F. J. King, London.— 
Dated 29th July, 1873. s 

This invention consists in offecting the separation of ores, such as zinc 
or copper ores, from carbonate of iron, by firstly subjecting the ores or 
materials to be separated to the action of heat in closed or partially closed 
retorts or in any furnace in which air is practically excluded during the 
roasting process, whereby the carbonic acid is removed from the iron, the 
iron being thereby changed to a magnetic state; and then passing the 
roasted ores over a revolving wooden wheel or roller on the circum- 
ference of which are — rings of iron or steel, each alternate rin 
being in contact with the opposite poles of a number of magnets inser’ 
in the wheel or roller, a continuous band of silk or other textile fabric or 
any material through which the magnetic power will pass being passed 
around this wheel by means of a second wheel or roller or other convenient 
arrangement drawn from contact with the magnetic wheel or roller for a 
short distance during its revolution. The ores prepared as above de- 
scribed being through a ae or otherwise passed upon the band 
around the magnetic wheel, or roller, the magnetic particles are carried 
to the point where the band leaves the magnetic wheel or roller, and then 
drop into a tacle for the iron, while the non-magnetic zinc, copper, or 
other ores ox substances fall from the band into another receptacle. 

2575. Pacxina Butter, J. Wotherspoon and J. Coey, Glasgow.—Dated 
29th July, 1873. j 

The feature of novelty which constitutes this invention is the packing 
of butter in cases or bags contained in an outer case surrounded by a 
preserving pickle constituted of salt and water. 

2576. Ecxcrric Terecraras, W. H. Davies and F. H. W. Higgins, Lon- 
don.—Dated 29th July, 1873. 

In the instrument described in this provisional specification a double 
type wheel with sixty characters is employed—fifteen currents complete 
its rotation—printing can take place whether the current is off or on, 
and one or other side of the double wheel can be employed at pleasure. 





valve by means of a treadle or lever in such manner that the throttl 

valve may be operated by the foot or knee. 

2559. Iupetiinc on Workino Raitway Trains, R. Aytoun, Edinburgh. 
—Dated 28th July, 1873. 

The features of novelty which constitute this invention are—the 
arrangement and construction of hani for impelling or working 
railway trains. 

2560. Steam ENGINES AND Pistons, J. G. Tongue, London.—A communica- 
tion from G. Merrell, New York.—Dated 28th July, 1878. 

The First part of this invention relates to the construction of a ical 
steam engine in such a manner that thecost of manufacture shall be small, 
the operation of the machine simple in ai' its ts, and the wearing 
ae 80 arranged as to make it next to impossible to get out of order. 

e invention relates to the attachment of the eagine to asewing ine, 
small lathe, or other light-running machinery in such manner as a 
no stand or framework other than that belonging to the engine and the 
machine to which the power is applied. The Second part of this inven- 
tion relates to a simple and effective piston-pack for steam and other 
motive power engines, pumps, and other purposes. 

2562. Brits on Bar-sewis, F. Rahlee and J. D. Mackenzie, London,— 
Dated 28th July, 1873. 

Bell-shaped bars in a frame and struck by mallets actuated by cords 
and mechanical or other appliances. 

2563. Looms, B. Donnet, Paris.—Dated 28th July, 1873. 

The batten, shuttle, and healds are worked by cams. The driving gear 
is below, so as to leave the upper part of the loom clear and allow of the 
work being inspected as it p ds. A number of looms, with inde- 
pendent shuttles and battens, may be mounted on the same framework, 
and any one of them stopped without interfering with the others, by 
throwing the desired loom out of gear. Plain, striped, and figured fabrics 
may be made on the same loom by removing the healds used for plain or 
striped weaving (with their driving gear), and substituting for the same 
a Jacquard and its appurtenances. The batten and picker are suitabl. 
combined for the purpose. A tension — or temple is described, 
consisting of adrum worked by a slotted plate or cam plate that works the 
batten. An arrangement is described for carrying out the invention, 
Nh eee cams, arms, ur levers, and a slotted plate or cam plate are 


used. 
2564. Dvsinc Faprics, 7. Pikles, S. Smithson, and C. H. Pickles, 
Heckmondwike.—Dated 28th July, 1873. 

Carrying the fabrics back to the feed end of ay J machines by means 
of rollers or other suitable apparatus placed above the trough contain 
the dyeing liquor. Causing the fabrics to pass continuously throug’ 
drawing rollers and a cutler, so as to be ready fur delivery. 

2565. Buckie on Caspr, H. Halladay, Birmingham.—Dated 28th July, 


73. 

The buckle or clasp cut out of metal in one piece is sheared and 
perforated in the centre so as to form a flat tongue. An aperture is 
perforated in the tongne through which the web passes. The tongue is 
made to act as a spring which opens so as to allow the web to 
through before entering the aperture in the tongue. The brace or belt 
may readily be lengthened or shortened, any increase in the tension 
serving only to tighten the grip and make the fastening more secure. 











‘he it is peculiarly constructed to prevent over running. An 
improved inking roller is used and vibrations are checked by a pad of 
sponge rubber. The transmitter has a vibratory governor in place of a 
fly to control its actuating train. The relays are provided with double 
contact points and a condenser is used in connection with them. 

2577. Prevmatic Te_ecrapuic Arparatus, A. Jaynor, London.—Dated 
30th July, 1873. 

This invention relates to improved arrangements in the construction of 
pneumatic a apparatus suitable for transmitting messages or 
signals on ships, or for hotels, mines, or other like purposes. 

2578. Furnaces or Steam Generators, J. Horrocks, Eccles.—Dated 30th 
July, 1873. 

The inventor constructs a close chamber which is fed with fuel through 
a doorway at the top, and is provided with adjustable air openings, and 
with an outlet or with outlets for the flames and gases which are 
conveyed to the steam-generator or furnace. The ashes are removed at 
intervals from the lower part of the chamber. 

2580. Va.ves For STEAM Enoines, T. Black, Liverpool.—Dated 30th July, 
1873, 

The features of novelty which constitute this invention consist in new 
or cn arrangements of rotating steam valves applicable to com- 
pound engines, or to single or double-cylinder engines of ordinary types, 
and in valve gearing for operating the same. 

9581. TReEatMENT oF EXCRETA, AND IN MACHINERY AND APPLIANCES 
THEREFOR, PART OF WHICH MACHINERY IS APPLICABLE TO THE TREAT- 
ING SEWAGE AND PREPARING Peat, J. Stephens, London.—Dated 30th 
July, 1873. 

This relates to treating excreta and peat by filtration, impregnating 
solid excreta with carbonic acid gas, extracting ammonia from the liquid 

rtion and re-using the waste; impregnating excreta and peat with 
clayey water to bind the particles, pressing excreta and peat into blocks 
for transport, packing unpressed excreta in sacks with charcval, and 
otherwise fitting it for manure. 

2582. Preservinc Foop, B. Hunt, London.—A communication fron 
A. F. C. Reynoso, Paris.—Dated 30th July, 1873. 

(1) The first process consists in effecting the desiccation of animal or 

getable ali tary tters and of all other kinds of products em- 

— in the arts by means of an atmosphere perfectly confined, in which 

placed an apparatus particularly designed for agitating sulphuric acid 
or other body capable of absorbing the humidity of the air, thus placing 
it continually in contact with all the particles of air, and drying and re- 
newing the surfaces in contact with the matters to be desiccated. (2) The 
second process consists in previously forming bricks or blocks of different 
dimensions by submitting the animal or vegetable alimentary matters suit- 
ablydivided (either alone or mixed with preserving agents) toa pen ea 
sure attained by a hydraulic press of great power. The bricks or blocks 
thus obtained are then submitted to desiccation. (3) This process is com- 
menced by finely disintegrating the animal or vegetable matters (either 

alone or mixed with preservative agents), and then submitting them in 4 

cen’ a tus to the action of air either heated or otherwise. The 

bodies thus o! ed are then agglomerated by means of the hydraulic 
press. (4) This is based on the principle of the agitation (either hot or 
cold) of susceptib! 


a matter le of being more or less dissolved or altered by 
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a liquid, the acting body being placed in an apparatus capable of pro- 

ducing the desired agitation. 

2584. CompressinG ARTIFICIAL Fvet, F. P. Girard, Douci.—Dated 30th 
July, 1873. 

This specification describes a press in which the compression is effected 
by toggle jointed levers The lower ends of the levers rest upon the 
plunger of an hydraulic cylinder, whilst the upper end is connected to a 
crosshead, by which the plungers of the moulds are forced upwards 
The meulds are formed in a circular revolving platform. and are brought 
in succession over the crosshead for the materials contained in them to 
be compressed. 

2585. Preservinc Foop, W.J. Coleman, Blackheath.—Dated 30th Ji 
873. 

According to this provisional specification a mixture of sulph 
acid, bisulphite of lime, bisulphite of potash, bisulphite of soda, 
sugar is employed. 

2586. Door-KNoRS AND areneaae, W. 
mingham.— Dated 30th July, 

According to this provisional ‘vaste ition the spindle is in two parts, 
divided longitudinally. In one knob is a tooth fitting into a notch in the 
spindle. The other knob is fixed by a tap screw, which passes through 
ene part of the spindle, and pressing on the other, locks the parts 
together. 














Gardiner and H. Jennings, Bir- 





LEANING Boots anp Suoes, J. Lewis, Bicester.—Dated 30th July» 





ois. 

This invention consists of an arrangement of rotary brushes mounted 
on a horizontal shaft, beawing upon a frame and work by a treadle, 
crank, fly-wheel, and band over a pulley fixed on the before me ntione i 
shaft. The novelty of the invention consists in using wechanical power 
in cleaning, blacking, und polishing boots and shves 
2588. Firinc Torpepues, J. Mathieson, West Ham.—Dated 30th July, 

1873. 

This invention relates, First, to a novel arrangement of mechanism for 
closing and breaking the circuit of electric batteries connected with tor 
pedoes or submarine mines. Secondly, to an improved mode of firing 
torpedoes. 

2589. Wueets, R. J. Markham, Lam/eth.- Dated 30th July, 1873. 

This invention consists of one or more wheels travelling or moving on 
the inner flan ze or inside of a larger wheel either working in grooves or 
chipping pieces to reduce the friction. The small wheel or wheels move 
on a shaft or axle. By this means one fourth or more of power is giine L. 
The wheels in travelling or moving form virtually a railway ot lling 
way of themselves, and are peculiarly adapted for heavy loa ls or weights 
moved by animal or any other motive power. The wheels are constructed 
thus: the small ones with strong middle bosses are turned, bored, andl 
fitted on an axle or shaft, the large one is also turned having a web in the 
middle and not fitting on the shaft or axle. Im manufacturing or making 
these wheels the inventor does nut confine himself tu using any p : 
material, either iron, brass, wood, or any combination of metals 
wood, or of any other materials. He claims the application of th 
wheels to any kind of carriage or vehicle or to any purpose to which if 
applied they would effect a saving of motive power. 

2590. Routine Merats, C. J. L. Legier, Shesield —Dated 31st Ju 

This invention consists in constru pe the roller or roll with’ projec- 
tions arranged across the circumference or otherwise conveniently ar 
ranged, the object being to make indentations or grooves in the bars or 
other articles whilst undergoing the operation of rolling, so that the bars 
may be broken off into pieces when cold, or to enable the bars or articles 
tbe cut into pieces during the operation of rollmyg. The projections 
may be made separately from the roller. 

2595. Door-catis or Betis, £. 7 Hughes, London.—A communication 
from J. B Sargent, New Haven, U 8.—Dated 31st July, 187 

This invention relates to improvements in gongs or bells, which are 
especially designed for use as door-calls, instead of the ordin airy knocker, 
and consists, First, in a device whereby an unlimited number of 
successive blows of the hammer may be given by turning a crank in 
either direction ; and, Secondly, in a device by which a lever may operate 
the striking mechanism by pulling directly out rather than by turning 
as above mentioned. 

2604. BaLi-sornts, 7. Corbett, Birmingham.—Dated 1st August, 1873 
we cups or porvions of cups meeting exactly half way and surrounding 
a ball. The upper cup or portiun of a cup having incisions, acts as a 
spring, and can be regulated to allow the ball more or less room to 
revolve. 
2611. OrNamMenTING IN CoLoURS THE Stipes OF Mera.utc CarsuLes, W 
Betts, London.— Dated 1st August, 1873. 

This invention consists in the application and use to, and in the orna- 
menting in colours the sides of, champagne and other metallic capsuivs, 
where they have been previously embossed, of a peculiar stencil-plate of 
thin metal made with a double curve to fit accurately over the curved 
surfaces of the capsule to be ornamented. Each of the curved or bent 
parts of the said stencil-plate has an opening cut therein of a form or 
contour to suit the general contour of the embossed portions on the side 
of the capsule. The capsule having been previously embossed on the side 
is placed upon a wooden or other mandril, mounted loosely on a stud ina 
bracket secured to the work bench, and one of the curves or bent portions 
of the stencil-plate is placed or adjusted thereon, so that its opening 
shall accurately fit round or inclose the embossed part to be coloured of 
the side of the capsule. Colour is then applied to the raised parts of the 
capsule left exposed, by a small hand roller, after which the mandril 
with the capsule is turned balf round, and the second curved or bent 
part of the stencil-plate is similarly adjusted and the colour applied as 
before. 

2612. Boiters, J. Sibert, Nottingham.—Dated 1st August, 187 

his invention consists of one or more corrugated tubes, placed in each 
flue of a Cornish or other boiler ; each tube passes through the tire-door 
framing in front, and is connected by means of a capped valve or stop 
cock to a tube which enters the boiler below the water level ; the opp: 
end of each corrugated tube is connected by a similar valve or stock-coc 
to a tube passed into the boiler, and dipping below the water level; a 
safety valve is provided to each’ tube tu mdicate when the valves are 
closed. 

2613. Sreerinc Apparatus, J. G. Cameron, Kingston-upon-Hull, and J. 
Hastie, Greenock.--Dated 1st August, 1874 

In carrying out the invention, the motive force is transmitted from the 
hand gear or from the steam or hydraulic apparatus by means of a chain 
attached to a horizontal wheel or portion of a wheel fixed on the 
rudder stock or head; and one improvement consists in placing the 

ley which drives or acts on the chain in a horizontal position, that is, 
with its axis vertical instead of horizontal as heretofore. The driving 

pulley is made, according to a Secona improvement, so us to receive ut 
I ist one comp ‘lete convolution of the chain round it, having 

groove for the chain and being fitted with a groove and key vn its shaft 
8 as to be capable of a motion along it. A Third improvement re.ates to 
the handing mechanism of the steering apparatus when worked by steam 
or hydraulic engines or muvtors, and comprises the combining of three 
bevel wheels in a peculiar manner to act on the valve gear A Fourth 
improvement relates to the valves and valve chests used with steam as 





















































the motive agent of the steering apparatus, and consists in making a | 


cylindrical valve chest parallel to and between the two cylinders. ‘Lhe 

steam from the cylinders exhausts into the cavities of the valves, and 

passes thence through openings in the bottoms of the valves into exhaust 

ports in the bottom of the valve chest. 

2617. Permanent Ways anv Ro.iine Stock, N. D. G. Galland, Paris.— 
Dated 2nd August, 1873, 

The object of this invention is to facilitate the travelling of railway 
trains over heavy gradients. The invention cousists in laying, whenever 
a steep incline demands increased adhesion on the ordinary rails, an inner 
line of wooden rails parallel with and about 2in. from the top of the iron 
ones, These wooden rails start about lin. below the upper level of the 
iron rails, rise to their level, and then to about 1jm. above them, The 
rim or tire of the driving wheels of the locomotive 1s made wider than 
usual, and divided into two parts by a rounded projecti m or flange 
Where the line is level there are therefore no wouden rails and the train 
runs upon the iron ones, the inner half of the rims of the driving wheels 
of the logomotive turning in spice; but when there is a gr dient and 
greater a@hesion becomes necessary, the wooden rails appear and gradually 
receive the inner half of the rims of the driving wheels, and the re 
quired adhesicn is thusobtained. The wheels of the carriages and trucks 
run always on the iron rails. The weight of both locom: tive and rtils 
may _ considerably reduced, and an important economy thereby 
insured. 

634. Nicht Sicut Vane ror SMALL-AR 

Croudace, Dunitee.— Dated bth August, 1873. 

This invention consists in a peculiar construction of night sight van: 
for rifles and other small-arms, and als» applicable to ordnance, whereby 
When the rifle or other arm is cocked a light is produced so as to show th 
line of sight of the gun barrel, and thus enabl e arm to be accurately 
pointed at night time As svon as the arm is fired the sight vane closes 
and shuts out the light produced. 
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2669. Dis HARGING AND RARER Coars, J. Trrav, Aco 
eution from the Soc des Mines de Lens, France llth A . 
1873, 


This invention relates to a method of and apparatus for discharyin 
coals or other goods from railway trucks, and loading them into vess¢ = 
The trucks, consisti: g of boxes mounted on under frames, are brought 
on a railway on the quay along sic ie the vessel. The locomotive, provided 
_— 4 stcam crane, is run along a perallel line and is made to tip each 
boX successively on wal i slope furmed on the ty, w) 








| can be closed at bottom bya slide or toor 


| face of the rim. 


| formed conical, fitting into a conical hole in th 


| closely 





| ports, for the annual Russian purchases are usually made 


t helical 


| unsatisfactory. The men have not got half time, 


on two months ago 


Fr m the mouth of the 
hopper a jointed spout conveys the goods to diff t parts of the hold of 
the vessel. 
2967. Rearixe axnp Mowrne Macuines, 4. Harder, Stienau-on-the-Od 
Dated 10th September, 1873 
~ording to this invention, inste ad « f carrying the } 
guides, it is attached to the free em 
tance back beneath the platform t ’ gine 
ends, so that the knife bar is t 
the said sprin ] 
rocates The itting 
F with flat upper face 
it the gutting ote sure formed a 
The bevelled face may ener 
with serrations. The head of the connecting 
to the knife bar is formed with a hx 


cover and constituting an oil chamber for oiling the 
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ed by their oth 
ided in its mot 













lmpar ts u 


side closed by « 





oW space at the 





crank pin This is 


which hole opens into the oil chamber and the cra 
| inst the hole in the connecting rod he me 
screw, screwing through the cover of the oil chamber and be 
the end of the crank pin. il is introduced into the oil ch 
a hole in the connecting rod head and throu 





ssaye 















pin communicating with such hole and with t min ver 
334. Musi AND Gre APHICAL | arors, S. J). Tillman, Jersey Ci 
— Dated A Is74 
The First part of t relates to anew and improved inst 
ment for indicaci: inter and « non chords 1 
object of this part of nist i e and measure by meat 
f musical sc stl ils and common chords bel t 
the same tonic in t Also tor ! trument « 
bracing ed i i cheap fort 1 
Second yurt of t wi 1 s tal 
show readily th id re wy place « 
the earth's surfa 
$350. Currinc anp ScrewW-THREADING Pipes, 4A. M. ( London 4 
comm tion from F. W. Al _ ) Dated 1 S74 
This inve nsists, First, in a means for moving the eutting-tool 
rk ast t velved around the pipe or bar to 





sradually 
iY 





olding the screw die and re 
ut the screw thereon 





y, in mechanism for ! 
mind the pipe to « 


be cut o 
volving the 


363. Sewine Ma 
































wine Capinet, A. AM. Clark, Lendoy A communication 
rom H. R. Tracy and J. W. Lawton, Ne ovk.—Dated 28th Jan 
1S74. 
The invention consists in providing sewing machine cabine ts un ud tables 
with a set of drawers so arranged that they may be closed ‘ 
net when not required, and swung out inte a conveni position f 
use ; 1 also with an extension or drop leaf to enlarge the table of t 
machine wl required 
380. Ei) Sutton.—A ¢ 
J H 1874 
The full te syK t First, a 
generating } \ i 
the SAI Cu eu t 
C tes 1 
r that 
the forward m 1 tl 





jar, moves the jar forv 1 asmall are, 
way from the ele les; Fourthly, the devi 
the retrograde motion of the crank bringing 
mitac he electrodes V and W ; Fift 
ta distance from the collect 














movea 


the jar 








of the jar substan tially as deseril Seventh 
generating plate, a condenser and a casing nu 
together with electrodes in the air-tight casin 
which the condenser is disch 
—- ich © suri 

w the purpose deseribed ; } 
we bo constructed with spri 
machine proper herein described, v remtined within annular 1 
plates by bolts aud screws, as shownin Figs, # and lu 











THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICT 


(From our own 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 





Corresp mdent.) 


THERE was a meeting in Wolverhampton on Monday of the 
Ironmasters’ Association. The meeting xrose out of the desire of 
most of the sheet ironmakers to advance the scale of extras, which 
has for some time regulated transactions, Their proposals were 
set forth last week. The trade had had the benetit of ample con- 
sideration of the projected revision, and it therefore assembled 
with carefully digested views as to the best course to pursue, 
Notwithstanding that there was a univer meurrence of opinion, 
that owing chiefly to the great price of coal, and the high range 
of workmen's wages, the extras ought to be augmented, still 
there were different views as to the precise ch I 




















inge most desirable 
Under these circumstances a committee was appointed to draw up 
a revised scale for the consideration of a future meeting of the 
trade. 
There was a quiet market on ‘Change in Wolverhampton yester 
day in respect of all commodities offered. The business done was 
trifling. Transactions had reference mostly to sheets, in anticipa 
tion of the threatened rise in i respect of extri But the prices at 





which orders are being accepted are moeely any improvement 
upon late rates. <A deg making sin ses extensively is much 
better off than it was last week oe orders for such iron, Its 
quotations yesterday — Clito £145 ~ improved inquiry is 


looked for by the end of this month. on account of the Baltix 
} 


this time. Should the higher rates be determined upon, 














check, it is feared, will be occasioned to that season demand rh 
general admission was that the market needs encouragement 
Foreign advices are discouraging. VDrices are declared to be much 
too high. 1 of the inferior qualities sympathised with 
the downward movement in Glasgow 1 h ¥F 

class qualities ul nged. The new pi vetting 
into repute. rey were quoted at Phere 
were consumers of sheets who woul not ve so mu by 





s. per ton for singles to-day (Thursday), on ‘Change in Birming 
ham, as they were not reluctant to give last week. 
have also been made at £15 15s. Men of great experience declined 
to believe that the great body of the Lronmasters’ Association 
would consent to seriously interfere with the present method of 
determining the prices and sizes of sheets until trade has revived. 
Galvanisers quoted galvanised rooting sheets at £25 sens packages ; 
but merchants altogether rejected such quotations, and ait 
that galvanisers would be only too happy to get orders at 30s 
under that figure. The reports frow the ironworks were generally 
and they badly 
complain, Colliers,on the other hand, appearcontent with half tin 

Stocks of fuel are low, and if trade should revive pri 
stiffen in summer. But the ’ 
London merchants, who for a long time past have been regularly 
giving out stock orders for iron tenks in which they export malt 
to Australia, have ceased to buy till less unreasonable prices pre 
vail. Whilst the best coal of this district is tirm, that of other 
districts is weaker, and orders : 











outlook is unpromising 





re solicited at a reduction of ds 


Good limestone, which has for some time been quite within the 
supply, has just been advanced 6d, per ton. Concurrently the 
wages of the stone getters have been increased fd. per d iy The 
Earl of Dudley is the chief proprietor of the Worcestershire and 





Staffordshire silurian limestone. His men some months ago 
demanded a rise, and when they were refused they struck. and re 
mained out at least two months or more rhey have now got what 
they fore wanted. Trenstune is now ch per. In truth, best 
qualities, whether argillaceous or hematit produced either in 
mid-Eogland or upon the coa u ll t lng upwards I} 





ironstone of this district is realising ’ 
raw state, and when calcined 35s, per ton, 

In Birmingham the makers of tools and implements find full 
errployment on account of the trade with the markets about the 
Baltic, and there is a larce demand for plantation hoes for the 
West Indian and South American markets, A moderate activity 


ana Shs, por ton im its 








prevails among iron wire-drawers. Iron sheetworkers and safe 
manufacturers are also fairly engaged. A temporary quietude 
characterises the wrought hollow-ware departments ; but for cast 
hollow-ware there is an augmentation in the demand to meet 
foreign requirements. The cut-nail mills are running full time. 
The activity which has pervaded the tack, the screw, tue rivet, 
and the nut and bolt works manifests no indication of declining. 
Full employment is afforded to the brassfounders for orders prin- 
cipally relating to hinges, window-fastenings, and pulley racks. 
The electro-plate trade has received an accession of excellent orders, 
sud that branch is now distinguished by a great activity. 

Engineers in this district are hoping to be benetited by the pro- 
posed new station and hotel in connection with the North- 
Eastern Railway ut York, notwithstanding that the new erections 
will be so much nearer the Yorkshire than the Staffordshire 
shops. Some tolerably good orders are in the market tor iron- 
foundi and engineering work, The Bradford Corporation are 
requiring as many as 14.400 pipes, 1100 of them 12ft. in length 
and of the 350in. size; 3500 also of the 12ft. length, but of the 
Isin, size; and the rest all ‘ft. in length and of sizes varying 
from l2in, down to din. The making aud delivery of the pipes 
is to be spread over a period of twelve months, The order is 
expected to be obtained within the ensuing fortnight. A fair 
order will be given out on Monday by the Exeter Gaslight and 
Coke Co. It embraces 700 yards of Lin, 440 yards of 12in., 
nearly 1000 yards of 7in., and 200 yards of cast iron socket pipes, 
with the attendant syphons, tees, and bends, The Exeter people 
make it a condition that not only shall each pipe be proved with 
a pressure of water equal to 500:t, in height, but that it shall be 
struck with a 4lb, hammer whilst being proved. The Brazilian 
Crovernnient ar ihout to erect two ornamental cast iron water 
towers 7oft. diameter in connection with the Velotas and 
Rio Grande Water Works, and they are expected to allot the 
order on the last day of this month. Iron girders and other 
bridge work are needed by the Carnatic Railway Co. Crucible 
steel tires, engine and tender springs, and iron, together with 
lamps and lamp fittings and the like, are needed by the Kast 
Indian Railway Co., wuo are expected to give out their orders on 
Thursday next. 

The fireiron makers of Wolverhampton and district have issued 
a notice to the factors to the effect that unless they obtain an 
increase of 10 per cent. in their remuneration they will cease 


work on the 7th of March. 
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THE SHEFFIELD DISTRICT, 

(From our owa Correspondent.) 
THERE is no material alteration this week either in values or the 
iron of all kinds, whether 
Statfordshire, Cleveland, or Whitehaven, 
' inged, Some of the Bessemer works are 
hardly taking so mucu of the last-named, but prices are not 
generally lower, 

Merchant iron is but in indifferent request, and transactions are 
reported to effect which sellers have ** put down” recent figures 
several shillings per ton, There is no demand worth mentioning 
for bars, but plates, sheets, and hoop iron--as well as rods and 

ive in moderately active request, albeit there is in 
‘ pre ssure, 

Phe present era of almost numberless new collieries notably 
throughout the Midland coal-tield —is causing the various wagon 
companies Which carry on business in this vicinity to thrive apace. 
rs and accounts to be presented to the shareholders of 

li Wagon Company at their meeting show that 
us have been purchased during the half-year, making 
a total of 3547 wagons in the company’s possession, A profit of 
£6016 has been made, out of which a dividend equal to 10 per cent, 
is declared, leaving a balance to be carried forward, ‘Che British 
Wagon Company's re be states that $84 wagons have been acytired 
durimg the half-year, making the total 2821, The protits auring 
the same period are £201 out of which it is proposed to pay a 
dividend of 10 per cent., with a balance forward, The Shettield 
and Rotherham Banking Co, declares a dividend of 124 per cent., 
with a bonus of £5 per share, Lhe reserve fund now amounts to 
Psihio ls vl. 

A partial se ettle ment of the lockout at the Atlas Works (John 
Brown and Company, Limited) has this week been arrived at, The 
men formerly employed in the old and new rail mills were put on at 


amount of business transacted. lig 
Derbyshire, 
is almost wl 




















*cogzing ingots” —to be paid by the day at country prices, and not 
by the prece —but were shortly thrown idle by the breakdown of 
sume machinery, The hammermen still decline to resume work 


at areduction of wages, consequently the steam hammers are still 
idle. Further action will probably be taken in a few days to close 
the dispute. 

A meeting of the creditors of Mr, Henry Proger, trading as 
Wim. Lockwood and Co., Shetlield, was teld on Monday. The 
liabilities were shown to be £14,000, and tosal assets £13,022, 
Li jublation Was re oived upon, 

Some attention has been directed to the statement made by a 
Livery: a paper —the A/bion -that a considerable quantity of Bel 
gian bar iron had been contracted for there at £9 10s, per ton free 
on board jual to £10 laid down in Liverpool; Staffordshire and 


other iron ot similar quality being quoted at £11 5s, to £11 10s, 








lhis seems very likely to be true, inasmuch as I hear from Li¢ge 
that tl English orders now in hand in Belgium tor 
s tiron Delyianus are, Inoreover, so much in want 
of orders that they ud to propose opening up agencies in both 
America t Lidia, as well as dapan and Culua, in order to secure 
iwi I tol iB HLS 

Swe 1iron is firm at recent rates, which varied from £19 to 
21, with 25 to &2> tor superior branded iwon, aud is by no means 
unlikely to go up, ju ug irom the t vl private advices just 
received, Liiese sa that there “hever Was such & Winter as 
this in Sweden. There is neither snow norice, consequently coal, 


charcoal, or minerals cannot be conveyed to the various ironworks 


sand forests, the roads being in bad condition, 





from thee 1 








American advices dv net speak very favourably of the prospects 
for spring trading Matters are as a whole dull, and in sume 
quarters changes of a fiscal nature are threatened which appear 
intmical to British Interests. One of these is a combination of tron 


and steel consumers at Boston, which proposes to secure the altera 
tion of the present ad ealorem duty to a specitic duty on steel. The 
manufacturers will probably oppose this, Jt will af carried bear 
heavily on common steel of most kinds, 


THE CLEVELAND DISTRICT, 
(From r own Correspondent.) 

Tue price of pis iron has tallon, and the tendency is still down- 
ward, Atthe Muidlesbrough market on Tuesday tuere was a fair 
attendance, but many members of the trade were conspicuous by 
their absence,being in Durham, electioneering. Pig-make rs quoted 
No, 5 ous, Od. per won, aud this quality changed hands for less than 


I anticipated last week that the Cleveland Ironmasters’ Associa- 
tion returns for January would, when published, show a con 
siderable increase in sto ks, and that prices would decline. The 
returns have been issued, and will speak for themselves, It 
appears from them that out of 140 blast furnaces, 135 are in opera 

n, and new furnaces are being erected as follows:—(a) Bolekow, 
Vaughon, and Co. are building one new furnace at Eston 
( Thomas Vaughan and Co. are building two uew furnaces at 

u Bank. ( Hopkins, Gilkes, and Co, (Limited) are building 
twu new furnaces, (4) Bell Brothers (Limited) are building four 
new furnaces at Port Clarence. (f) George Wythes and Co, are 
building one new furnace. (v7) Rosedale and Ferry Hill lron Com- 
pany are building two new furnaces. (/) The Weardale Iron 
Company are rebuilding two furnaces at Towlaw. Robson, May- 
two new furnaces at the Redcar Lron 





nard, and Co, are buildi 
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The Loftus Iron Company are building two 

new furnaces at Skinningrove. (e) C. and T. Bagnall, jun., are 

building one new furnace. (j) Bolckow, V aughan, and Co, 

(Limited) are building one new furnace at Witton Park. 
The make of pig iron is shown as follows:— 


works, Coatham. 








Tons. 

Month ending January 3lst, 1874.. .. se ee ee 178,323 
Month ending January 31st, 1873 .. « -+ ++ «+ ++ 164,125 
Month ending December 31st, 1873... «+ «+ «+ «+ 176,084 
Increase upon January, 1872 .. 14,198 

Increase upon December, 1873... .. 2,239 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending January 31st, 1874 ve 8,009 
Corresponding month last year 26,772 
* “0 <0 60 18,763 
Port of Middlesbrough. 

03 


Decrease 
Shipments Coastwise of Pig Iron fron 
Month ending January 31st, 1874 .. 


424 


Corresponding month last year... «2 e+ «+ ee 16,120 
Increase ian 0 oe ww ow ao oe «6S 

Makers’ Stocks. 
December Slet, 1873 .. «c oc co co 08 co of ce 80,328 
January 3lst, 1874 .. «2 se «8 «6 ce ef ef © 92,377 
Increase upon December, 1873 oo eo 23060 


Most of the pig iron makers have a large number of contracts on 
hand, and are very hopeful that good prices will be maintained. 

In the finished iron trade there are further signs of improve- 
ment. The rail makers have received some fair orders, and from 
the numerous inquiries they are justified in expecting more. 
Ordinary sections are quoted at £10 10s. to £10 15s. per ton, and 
light rails are £12 to £12 5s, The plate trade is good, and manu- 
facturers are well employed. It is hoped that with cheaper pig 
iron and fuel, the iron manufacturers who are not in the happy 

yosition of having blast furnaces and collieries of their own will 
able to carry on their works at a fair profit. 

Engineers on Teesside are very busy. Messrs, Blair and Co., 
of Stockton, who have acquired such a reputation for compound 
engines, have as much work on hand as they can get through. 
Some other firms in the district are not so busy, but it is generally 
believed that they will be kept fully employed during the year. 

Shipbuilders on the northern rivers are kept going regularly. 
Many steamers are on the stocks, and inquiries for more are reach- 
ing the various firms every day. 

The wire trade, which was recently established in Middles- 
brough, is prospering. Messrs. Hill and Ward, the pioneers of 
this branch of industry in the Cleveland district, are putting up a 
new forge at their works. 

The nai] making trade also, which was lately founded at Middles- 
brough, is making satisfactory progress. 

In the coal and coke trades there is nothing calling for special 
mention. The supply is abundant and prices are easier. 

The North of England Wagon Company are progressing with 
their new works at Hartlepool. There is a great demand for 
wagons ; in the course of a few months this company, who have 
ten acres of land for their works, will be able to turn out a consider- 
able number of trucks of every description. 

Amongst the things mentioned in the report of the directors of 
the North-Fastern Railway Company, is the fact that arrange- 
ments are being made for constructing a tunnel underneath the 
Tees, at the east end of Middlesbrough. The corporation of the 
capital of the Cleveland iron trade are opposing the scheme, but it 
is merely a technical opposition in order to secure certain altera- 
tions, so that the tunnel will leave not less than 20ft. depth of 
water, and will not interfere with the streets and drainage of 
Middlesbrough. There is no doubt Mr. Thomas Harrison, the ex- 
perienced engineer of the company, will be able to meet the re- 
quirements of the corporation, and that the tunnel will soon be 
commenced, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

SEVERAL fluctuations have taken place in the warrant market 
during the past week, but prices may be said to remain without 
alteration. On Thursday the market was quiet, with business 
from 101s. 6d. to 100s. 6d. cash, closing with buyers at 100s, 9d. 
and sellers 101s. The tone was a good deal stronger on Friday, and 
a good business was done from 100s, 9d. to 101s, ‘d., closing at the 
latter price. On Monday the market was quiet, transactions being 
effected from 100s, 6d. to 101s, 9d.; and on Tuesday there was still 
less animation, with business from 98s. 6d. to 98s, 1d. cash, 
closing : buyers 98s., sellers 8s, 3d. 

There is much irregularity in the prices of makers’ iron, and it 
is quite impossible this week to give accurate quotations, 

The shipments of pig iron from Scotch ports during the week 
ending the 7th inst. amounted to 703 tons, being 1668 more than 
in the previous week, but showing « decrease of 3234 on those of 
the corresponding week of 1873. The imports of Middlesbrough 
pig at Grangemouth for the week were 2030 tons, being 440 more 
than in the previous week, and an increase of 1360 on the corre- 
sponding week of last year. 

The manufactured iron trade shows no change since last week. 
The majority of the works are pretty well employed, but the prices 
obtained are not very remunerative, and orders are not nearly so 
plentiful as they were a month ago. 

Within the past few days a favourable change has taken place 
in the coal trade, and there is an increasing demand. In these 
circumstances a number of employers, who had given notice to 
reduce the wages of the miners, have intimated that they will not 
do so at present, and there is no chance of any further decline in 
the prices. In the eastern mining district, however, there is not 
the same activity. Both home and foreign orders are scarce, the 
shipping and export trades are slack, and the deliveries of coal 
from most of the collieries are very swall, The trade is slack in 
Mid and East Lothian, and in some cases both the coalmasters 
and miners have been taking steps to restrict the output. “One 
of the pits in the Stirling district is on strike on the question of 
the special rules, 

About a weck ago the men of Wishaw were restricted to three 
days’ work per week, but signs of improvement have now set in. 
It is doubtful whether the activity that prevails will be per- 
manent, as the greater demand has resulted almost entirely from 
there being more inquiry for household coals since the weather 
changed to frost. The coalmasters of Fife and Clackmannan at a 
meeting the other day agreed to reduce the miners’ wages to the 
extent of 1s. per day, the reduction to take effect in the course of 
a fortnight. But, of course, this will depend upon whether the 
activity that now exists in the western districts will extend to the 
east, 

The Scotch miners are much elated at the return of Mr. Alex- 
ander Macdonald as member of Parliament for Stafford, and 
consider that not only will it be for their advantage, but that it 
confers a sort of compliment upon themselves. For the latter 
opinion they have, indeed, some justification, for Mr. Macdonald 
was at one time a working miner, born in the parish of New Monk- 
land ; his father took him to work in the pit at the early age of 
cight, but having a desire for learning, he spent his leisure hours 
in self-improvement, and actually placed himself in Glasgow 
University, working in the pit during the summer to earn money 
to enable him to attend the classes in winter. Some time after 
this Mr. Macdonald became a teacher, but he soon abandoned that 
profession, and devoted himself to the interests of the working 
miners. For along time he laboured in their behalf without fee 
or reward, and, indeed, he never had any fixed salary even when 
he was their general secretary, although at different times he re- 
ceived presents of money in acknowledgment of his services. So 
late as January of last year he was presented by the Scotch miners 
with £1500, in addition to sums which he received at the same 
time from the miners of the North of England. Mr, Mac. 


donald is now, I believe, a coalmaster, and comparatively 
independent, yet he declares that he will never sever 
his connection with the miners. At a conference of de- 
legates held in Glasgow on Monday, he reviewed the progress 
made by the miners within the last half century, and said 
that they had risen with an elasticity perfectly unequalled by any 
other class of workmen. As to their trade prospects, whether 
they thought it or not, he assured them that they were 
undoubtedly on the eve of certain changes in connection with the 
wages question in Scotland, which he was afraid could not be much 
longer delayed. He therefore strongly advised the miners to 
solicit their employers to join them in the establishment of boards 
of arbitration for the settlement of disputes, so that strikes should 
be rendered altogether unnecessary. - 

At a meeting of the Edinburgh and Leith Engineers’ Society 
the other night, Mr. Alexander Leslie, C.E., vice-president, in the 
chair, Mr. John Buchanan, C.E., read a paper “‘On Railway 
Construction.” He dealt with the reasons that had been advanced 
for and against the narrow gauge, and advocated its adoption in 
railways intended for rural districts. A comparison which he 
instituted between the cost of maintenance and working expenses 
of the wide and narrow gauges was in favour of the latter. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


TRADE generally in this district has suffered in consequence of 
the elections. In the metal market scarcely any transactions of 
importance are reported, and prices, both for pig and manufactured 
iron, are decidedly weaker. Generally a very uncomfortable feel- 
ing prevails with regard to the future, which is looked forward to 
with considerable anxiety. Some little time will, no doubt, be 
required for a more healthy tone to be brought about, as in the 
present unsettled state of the market neither buyers nor sellers 
are at all anxious to do very extensive business. A general im- 
pression prevails that prices must come still lower before any 
considerable amount of business is secured in the district. Con- 
sumers are very strongly of opinion that blast furnace and rolling 
mill proprietors should abate their terms considerably, as coal 
admittedly is much easier, and there is every inclination of a very 
considerable further reduction taking place. Bar iron may be 
quoted at about £11 15s.; but makers would, no doubt, readily 
take 2s, 6d. to 5s, less to secure bond fide business. Hoop iron is 
quoted at £15 5s.; and sheets at £14 10s. per ton ; No. 3 foundry 
pig iron is worth about 92s. 6d. per ton; and forge qualities are 
quoted at from 85s. to 90s. per ton, delivered in the Manchester 
district. 

A large number of the ironworks have been very quiet during 
the week. The elections have, of course, had a great deal to do 
with this, and in many instances advantage has been taken of the 
comparative emptiness of the order books to make the necessary 
repairs in machinery, which have had a hard time of it during the 
past twelve months, 

I have had an opportunity of witnessing the working of the 
gear stone-dressing and ornamenting machine which has been ex- 
hibited in Manchester this week for the first time in England. It 
is the application of the principle which has already been applied 
to wood carving, and the inventor claims that whatever has 
hitherto been done in wood can now, by his machine, be done in 
stone. The great feature in the machine is the introduction of 
black diamond or carbon in place of steel tools, and the substitu- 
tion of the principle of abrasion for that of percussion, which has 
hitherto been the cause of so much failure it this direction. Car- 
bon tools have already been in use for many years in connection 
with the diamond rock drill, and in the gear machine the cutting 
is performed by the rotary motion given to the tool. The ma- 
chine appears capable of performing almost any kind of ornamental 
carving on rough stone work, and the rapidity with which it is 
performed—upwards of 100 per cent. faster than hand labour —is 
marvellous, Considerable progress has already been made inits adop- 
tion in America, and there is little doubt it will come largely into 
use in this country. 

In the coal trade there is not much change to notice. The sharp 
weather of the past few days has certainly caused a better demand 
for house fire coal. Engine and furnace coal are also in better in- 
quiry, but the general demand is not brisk. In inferior descrip- 
tions of coal there is still a very large amount of competition for 
orders, but for the better classes prices are firm, and the principal 
concerns are making no move towards a reduction. The shipping 
trade continues dull in all its branches, but there are a few more 
inquiries, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was not much elasticity in the iron trade prior to the 
elections, though hopes were brightening ; but since the political 
turmoil has surged over the country things are flat enough. The 
only trade which may be said to be doing well is the steam coal 
trade ; there the demand continues so good that it seems hopeless 
to expect a reduction yet awhile, though shippers and coal mer- 
chants generally are bringing all their influence to bear in getting 
lower quotations. It seems strange, with a decided fall all around, 
that prices remain so stiff in Wales. There can be little doubt a 
few shillings drop would be of immense service to the country 
generally, and the increased output would repay the coalowner. 
Rails to Santos and Madras have pretty well comprised the 
exports this week, but it is hoped that another week will show a 
little different appearance, some tolerably good orders being held. 
Another week must pass before we enter upon anything like 
business. 

The management of the Great Western Railway has not yet 
decided when to reopen the Abernant tunnel. I commend to 
their engineering experience the bridge near Merthyr. I stood 
upon it lately when a train passed, and in my humble opinion 
the bridge should be examined. It is wooden, as many of the 
old bridges on the Great Western Railway were at first. 

The Taff Vale Railway directors have resolved to recommend a 
dividend for the last half-year at the rate of 10 cent. per annum, 
with a bonus of 1 per cent. 





Mr. We. Martiey, C.E., or THE LonpDON, CHATHAM, AND 
Dover Raitway.—We regret greatly to have to announce the 
death of Mr. Martley, Locomotive Superintendent of the London, 
Chatham, and Dover Railway. Mr. Martley was a member of 
one of the best families in the County Meath, being a nephew of 
Lord Chancellor Blackburne, also Chief Justice of Ireland, and 
cousin of Mr. H. Martley, judge of the Incumbered Estates Court. 
Mr. Martley was articled to Sir Daniel, then Mr. Gooch, in 
1841, Having received his training as an engineer, he for 
some time served the Great Western as a deputy locomotive 
superintendent. When the South Wales line opened, in 1850, 
he was appointed locomotive superintendent of the company, 
and held that office for about ten years. When the London, 
Chatham, and Dover line, formerly the East Kent, was 
opened through from London to Dover, in 1861, he was appointed 
locomotive manager of the company, and subsequently superin- 
tendent of the company’s Channel packets. These offices he has 
held until now, discharging the duties very much to the satisfac- 
tion of the board, and endearing himself to all who came into 
personal contact with him, whether superiors, inferiors, or equals. 
He was buried on Wednesday last at Kensal Green Cemetery, 
all the officers of the company that could be spared and many 
private friends attending his funeral. Mr. Martley had not 
reached his fifty-first year. The men under his charge regarded 
him with the most affectionate respect, ard his loss is deeply 





deplored by a large circle. 
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THE INSTITUTION OF NAVAL ARCHITECTS.—The Fifteenth An- 
nual Meeting of this institution will take place on Thursday, 
Friday, and Saturday, the 26th, 27th, and 28th of March next. 
sy permission of the Council of the Society of Arts, the meetings 
will be held at the Hall of the Society, John-street, Adelphi, 
London. There will be morning meetings on each day at twelve, 
and evening meetings on Thursday and Friday at seven. Papers 
on the *‘ Principles of Naval Construction,” on ‘‘ Practical Ship- 
building,” on ‘‘ Marine Engineering,” ‘‘ Steam Navigation,” on the 
‘*Equipment and Management of Ships for Merchandise and 
for War,” will be read at this meeting. Naval architects, ship- 
builders, naval ojficers of the royal and merchant services, and 
engineers, who propose to read papers before the Institution, 
are requested to send immediate notice of the subject and 
title of the paper to the secretary; and it is requested that the 
paper itself, with illustrative drawings, be deposited at the 
oftices of the Institution on or before the Ist of March next. 
Candidates for admission as members or as associates should send in 
their applications on or before the Ist of March next. The annual 
subscription of £2 2s. is payable on admission, and becomes due 
at the commencement of each succeeding year. 

BIRMINGHAM SEWAGE SCHEMES.—The birmingham Town Coun- 
cil has taken another important step in the matter of the sewering 
of their borough. Ata meeting on Tuesday there was discussed 
a report by the Sewerage Committee. The document stated that 
the additional tank and alteravions to the existing tanks at the 
sewer’s outlet at Saltley, authorised by the council on the 4th, 
of February, 1873, to be constructed, were completed, and had 
been in operation for the past month, during which time the 
effluent proceeding therefrom had been of a colourless and unobjec- 
tionable character. Mr. Hawksley having been instructed by the 
committee to report what further works he recommended to be 
constructed for carrying out a further system of defecation of the 
sewage, reported that it would be necessary to build three other 
similar tanks to those already in use. Connected with the tanks, 
and occupying a central position, he proposed to erect the perma- 
nent engines, pumps, hoists, and machinery, with the buildings 
necessary to contain them. Including duplicates of machinery and 
necessary outlays in respect of the outlet channels, and the com- 
pletion of the line works, the cost all told, Mr. Hawksley estimated, 
would amount to, but not exceed, £50,000. The borough surveyor 
reported that it was desirable to proceed with the diversion of the 
river Tame, to construct two bridges over the Tame,‘and one 
over the Lea, to divert and form roads, to erect a laboratory, 
workshops, and other buildings, the estimated total cost of which 
was £9250, The committee recommended the council to accept 
these reports. and to authorise the requisite steps for the borrowing 
of the £59,250 required. The council ultimately accepted the 
suggestions of the committee. Before the council came to this 
decision they had rejected an amendment to the effect that the 
committee be recommended to consider whether a less expensive 
plan might not be devised for “the purpose of the disposing of the 
sewerage sludge and getting rid of the excessive water referred to 
in Mr. Hawk+ley’s report.” 
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DISAPPEARING GUNS—THE MONCRIEFF AND 
OTHER SYSTEMS. 
No. I. 

Tue idea of a “disappearing gun’”—that is to say, of a 
sun so mounted that by some means it shall be raised and 
appear above the level of a breastwork or parapet only 
when in complete readiness to be discharged, and directly 
that has been done shall disappear behind and below that 
parapet, under cover of which it can be reloaded and aim 
taken by indirect means at the object desired to be struck 
by the next round—has, in popular estimation, as well as in 
the disquisitions or eulogiums of newspaper writers, been 
almost universally viewed as identical, and only co-exrtensive 
with the Moncrietf method of effecting all this, or, as it is 
generally styled, the Moncrieff “ system.” 
~ In this way a somewhat fictitious value has been 
imagined to belong to the Moncrietf system, all the merits 
of disappearing guns in general being tacitly transferred 
to the supposed sole method of obtaining the requisite 
movements. At the same time, through this want of 
generality in the mode of treatment of the subject, all the 
merits or assumed merits of “disappearing guns” have 
been made prominent; while the demerits of guns thus 
mounted, and the practical limitation to their being so 
mounted, have been kept out of sight. 

Any true and trustworthy estimate of the practical value 
in actual warfare of the Moncrietf or any other method of 
mounting disappearing guns must, therefore, be preceded by 
anexamination of the far larger and preliminary inquiry. 
What may be the real value, what the unavoidable disad- 
vantages, and what the limits of applicability of disappearing 
guns themselves, without reference to one method of 
mounting or another ? 

Having got an answer to this primary inquiry, the 
question as to the merits of the Moncrieff or any other 
system becomes simple, and reduced to one of mere 
mechanical expediency or inexpediency. 

In the adoption of this distinctive mode of viewing this 
subject, upon which a great deal has from time to time 
during the last seven years or thereabouts been written, 
and to but little purpose, we believe we are opening a 
new path; one capable of leading to additional light and to 
the dissipation of a great deal of error that has so far passed 
for truth. We approach the inquiry, which must in our 
hands be brief and more or less incomplete, without pre- 
judice or favour; and we take it up in the aspect in which 
as it seems to us, it must be viewed by the practical artil- 
lerist. We shall commence by clearing the ground, and 
poiuting out certain classes of artillery and certain pur- 
poses in which artillery is constantly employed, to which 
any system of disappearing gun mounting is manifestly 
inapplicable, so that by this method of exhaustion we may 
discern to what classes of guns and in what cases of their 
use the method remains applicable; when the further ques- 
tion will sti!l remain, In what and how many of these last 
cases its application could be advantageous, assuming all 
mechanical difficulties to have vanished? 

Artillery naturally separates itself into two great divi- 
sions, namely, that for use upon land, and that employed 
afloat upon séa, lake, orriver. Artillery for land service con- 
sists of those classed as field guns, and guns of position, #.c., 
heavy field artillery, siege guns, and garrison artillery. For 
our present view we may exclude mortars or other pieces 
for vertical fire. For service afloat we have in our existing 
armaments deck guns—whether mounted as broadside 
guns, or by shifting traverses, Kc., capable of being 
trained in any direction. Guns mounted in turrets, whether 
these be revolving or fixed, and “gunboat” guns—single 
pieces of large size, with respect to which the vessel has been 
said to constitute little more than a floating gun-carriage. 

As regards the first class, 7.¢., artillery for service on land, 
the field guns, light and heavy, have always, and henceforth 
must still more, constitute the preponderant mass of the 
artillery of every army in the field. Though such guns ure 
constantly employed behind the cover of temporary, or 
even more or less formidable breastworks of earth, porta- 
bility and rapidity of movement and of action are here so 
infinitely before all considerations of artificial protection 
for the men, except what may be had or improvised by choice 
of position and use of natural advantages, that no one ever 
has, nor we presume ever will suggest, the application to 
this great class of guns of any apparatus for disappearance, 
nor, indeed, of any incumbrance whatsoever that can be 
avoided. To siege guns Major Moncrieff has proposed to 
apply some modification of his methods of “ disappearing;” 
an experimental siege gun thus mounted has, it seems, been 
actually prepared at Woolwich. 

As to heavy fixed or garrison artillery, it may at present 
be divided into two classes, namely, guns mounted in iron- 
plated casemates or in iron turrets, or firing—like the Gib- 
raltar guns—through embrasures of masonry, blinded in 
with iron shields, perforated either for ordinary or for 
muzzle pivoting; and guns— now fast disappearing—tfiring 
through embrasures with cheeks of masonry, variously 
protected as to splinters and small-arm projectiles ; or 
through embrasures, with cheeks of earthwork, sand-bags, 
&e.; or finally mounted ex barbette, and firing directly over 
the crest of a parapet. Now, by the very nature of the 
case, and by the data or conditions, the system of disap- 
pearing guns is inapplicable and excluded from al! those 
cases of guns mounted behind iron protection, whether 
casemate, turret, or blinded embrasures. Either these iron 
defences are complete or they are not; if they are, we do 
not need disappearing guns in addition; if they are not, 
we had better not have spent millions in a false reliance 
upon them. 

It comes then to this, that amongst the entire mighty 
array of artillery for land service we are reduced, as re- 
gards the applicability of the disappearing system, to three 
small and subordinate classes, namely, siege guns and 
garrison guns mounted in open embrasures or en Larbette. 
To these alone is there either a rational inducement or even 
a possibility for the application of the system. But pos- 
sible applicability and advisable applicability are very 
ditferent things; and the latter, as regards the above and 
other classes, we shall discuss further on. We must reserve 


as part of that discussion what may no doubt be asserted, 
at least by the advocates of disappearing guns, that for all 
these iron-plated batteries, iron turrets on land, and iron 
armed embrasures, it would be far better to substitute 
earthworks simply and the disappearing system. 

Let us now pass again to guns for service afloat ; if 
mounted in ships’ turrets all idea of disappearing mount- 
ing is out of the question. We may abandon the protection 
—whatever it may be worth—of the turret, and substitute 
in its place a gun-pit sunk below the deck, with a rising 
and falling and revolving circular or other platform at 
the bottom, upon which the single gun may be trained and 
aimed, and by which it may be made to appear and dis- 
appear. Naval guns thus mounted have been designed, 
and there is nothing about the arrangements that is not ob- 
vious aud mechanically easy to be carried out; its advantages 
or advisability are a different question. As regards 
broadside guns, no one, we presume, would propose to 
encumber “ ’tween decks” space by cutting up the decks 
into gun-pits. There remains the single gun in the 
gunboat, to which the system of disappearance has been 
actually applied, first in a modified and partial form in 

| the Staunch, and more recently in a more complete form 
| in the Hydra, the arrangement of the gun mounting 
|in which latter has lately, in our columns and elsewhere, 
| formed the subject of some controversy between Major Mon- 
| crieff and the designers and constructors of that gunboat. 

| It thus appears, from our brief survey of both the land 


| , . 
} alone. But such almost random shell fire upon a mark so 
| large as a whole town may be conducted with a degree of 





and naval uses of artillery, that the alleged universality of | 


| this method of “ disappearance” shrinks into very narrow 
| dimensions, and that, in fact, it is only conce’vadle in respect 
| to siege guns, and certain, not large, classes of rampart guns, 
on land and at sea to gunboats carrying each a single 
gun, or to large ships more or less armour-clad and carry- 
ing from four to perhaps as many as eight heavy guns in 
gun-pits sunk in the upper deck; such ships would be, in 
fact, only huge and unwieldy gunboats in reality. 

We now, having formed some clearer notion as to the 
scope within which this method is actually confined, may 
proceed to some remarks as to the advisability, the advan- 
tages, and disadvantages of its employment in each of these 
cases to which we have found it limited. It may be held 
as axiomatic that the most perfect and complete use of any 
weapon is, in warfare, to be held paramount to all other 
considerations; any addition or appliance that impedes 
or impairs these for the sake of procuring additional secu- 
rity to the men handling it must be viewed as disadvan- 
tageous, if not inadmissible. This principle must be kept 
steadily in view in our consideration of each and all of the 
cases to which we have found the disappearing system con- 
veniently applicable. As regardsthe application of the system 
—however carried out, and we are not now considering de- 
tails or mechanism of one way or another mode of carrying 
it out—to siege guns, it seems to us that the above principle 
alone is a sufficient negative. Indeed, had we not been 
assured that the “authorities” had actually authorised the 
construction of a sample siege gun thus mounted, we could 
scarcely have credited the fact that any artillery officer ac- 
quainted with the great changes that the use of rifled artil- 
lery and small-arms has necessitated in siege artillery, aud 
| the conduct of sieges, could be found to support a project 
so unfeasible. 














In the old days of the smooth-bore epoch, the grand réle 
of the siege train was to “batter in breach.” The ap- 
| proaches were gradually pushed up under cover to the 
very crest of the glacis, or outer edge of the covered way, 
and there the breaching batteries were established within 
about sixty yards or so of the face of the scarp. The er- 
| brasures, suddenly unmasked in the night, were narrowed 
| to the utmost, heavy rope mantelets,asat Sebastopol and Fort 
| Sumpter, United States, were provided against small-arms, 
and all possible cover was sought after, the main reliance 
being, however, upon keeping down the fire from the place, 
by the sweeping fire of batteries in the rear or in enfilade. 
If it still continued practicable thus to employ siege guns 
it might possibly be a question whether the disappearing 
system might be adoptable, putting aside for the present dis- 
advantages inevitably incidental to it, as respects the accu- 





racy of practice of the guns, a primary consideration in 
breaching operations. But the possibility of bringing 
thus close up to any weil defended place siege guns, 
and, in a word, the practicability of carrving out breaching 
operations at all in the old way are things of the past. 
Detached forts, the substitution of earthwork for ma- 
sonry or revetments, the vastly extended range and accu- 
racy of rifled small arms as well as cannon, have rendered 
it at once impossible and inexpedient to bring up siege | 
guns nearer than perhaps even a thousand yards of the | 
enceinte of the place. Direct breaching will be no 
longer attempted ; there will be little, indeed, to breach ; 
detached forts, such as those that have arisen around Metz | 
since its capture by the Germans, holding only a garrison, 
will be bombarded, and if it be deemed necessary to take 
them by assault, the earthworks in one or more places will 
be damaged, lowered, or levelled by an incessant fire of 
large shells—20 or 25 lb. of powder—poured upon it from 
the rifled howitzers which form the present representatives 
in our own and the German armies of the ancient “battering 
pieces.” Such a shell fire, conducted from a distance such 
as we have stated, will, by preference, be given at consider- 
able elevation, so that the majority of these shelis shall 
have an angle of descent of 25 or 30 deg., and thus effec- 
tually bury themselves prior to explosion. This admits of | 
these shell howitzers being placed behind heavy earthen | 
parapets, over which the shells can fly ; thus between this 

partial and permanent cover, and the safety conferred by 

long range, it would, as it appears to us, be almost absurd to | 
resort to the complication of gun-pits or disappearing guns. 
Again, as regards large places, fortified towns with in- 
habitants, and national monuments as well as a garrison, 
the logic of facts have forced upon the engineer and artil- 
lerist of modern armies the severe and cruel, but surely 
and rapidly effective, method of attack by bombardment 
more or less indiscriminate, such as was resorted to at 
Strasburg, when, although the old system of attempting to 
breach was also put in practice, the subjugation of the place 


‘really was due to the destruction caused by the bombardment 


safety to the assailants, that needs nothing in addition to 
that given by distance and natural or accidental cover. If 
we be correctly infortned, the apparatus applied about the 
carriage of the “mode!” Moncrieff or disappearing siege 
gun at Woolwich adds about three or four tons to its 
weight. The weight and difficulty of transport of rifled 
siege artillery, and more especially of those heavy rifled shell 
howitzers of which we have spoken, is very great. What 
conceivable purpose can there, under the conditions we 
have sketched, be demonstrated as countervailing the one 
evil only, of making them still more cumbrous, probably 
by not far from doubling the weight of each gun carriage, 
to say nothing of encumbering it with a delicate class of 
apparatus of valves and pipes, pumpsand air vessels?) And 
here we urge nothing as to the diminished efliciency of the 
gun itself as regards both accuracy and rapidity of fire, of 
which more hereafter. 

Let us now turn to garrison guns, that is to say, to 
artillery constituting the armament of permanent fortifi- 
cations. These we must distinguish into forts or batteries 
for coast defence and inland fortifications, whether for 
frontier defence or for that of strategic lines, or of cities, 
&e. Coast batteries, if formed of earthwork only, stand, 
as respects our subject, in the same category as inland for- 
tresses, and the engineers of the future will no doubt 
adopt that mode of construction as far as possible. But 
cases must always and largely occur in which natural 
conditions, combined with the necessities of concen- 


| trating fire or crossing it, or delivering it from points so 


near the sea level or so removed from the terra firma of 
the main land, that there is not room or material for earth- 
work, and then masonry and iron-plating, or masonry and 
iron blinded embrasures, must be resorted to. Instances of 
these are found in our own iron forts constructed at Ply- 
mouth Breakwater and those about Spithead; the sea faces 
at Gibraltar, &c. In all such cases of iron defences as we 
have already pointed out, the “ disappearing gun” system 
is inapplicable. Let us take an admissible case for that 
system as applied to such works, Let us suppose a shore 
battery defending a roadstead, estuary, or harbour, situated 
nearly @ fleur d’eav, and formed of a plain earthen ram- 
part, behind which are placed a number of heavy guns 
suited for effective damage to ironclads and fast-going 
ships of war; would it be desirable and advantageous to 
mount such guns upon the disappearing system, or simply 
in earthen embrasures, or even ex lurbette ? 

We are here compelled by a single consideration alone, 
and without going into any other, to decide against the 
disappearing system. All the arguments that can be urged 
—and have been so plausibly urged—in favour of that 
system, really resolve themselves into a more or less in- 


| creased protection to the guns and tothe men. But in war 


—hard as the maxim sounds—success is the paramount 
matter, to which the preservation of guns and mounting 
and the lives of those yho work them are but of secondary 
importance. Hence, nothing that sensibly diminishes the 
greatest possible efliciency of the weapon under the condi- 
tions in which it is required to be employed for the sake 
of keeping it more safe from injury, or for that of even 
the lives of the gunners, can be regarded as advisable. 
Now, in batteries sunk as we have assumed, whose fire 
is to be directed for a very limited period against fast 
steamships, the first of all considerations as to the mount- 
ing of these guns is that it should admit of the utmost 
possible rapidity of fire, united with accuracy of aim. A 
fast steamship passing at a distance of five to eight hun- 
dred yards is from the instant when she can first be fired 
at quite out of range again in five or six minutes. During 
that brief interval the faster round after round, with ade- 
quate aim, can be poured upon her the better. By actual 
trials made at Shoeburyness, it has been proved that the 
Yin. rifled gun can by a trained crew be fired five rounds 
in about three minutes and a-balf, and the 12in, gun 
the same number in about twenty seconds more, the 
gun being shotted previous to the first round being 
tired, and being carefully trained and aimed, so that in 
the experiments quoted a 6ft. square target passing in a 
line square to that of fire at the rate of seven to eight miles 
per hour was struck twice out of the five rounds, Need 
we ask whether, with any method of mounting upon the 
disappearing principle, either yet proposed or that 1s at all 
conceivable, such a rapidity of fire could be effected, or one 
even approaching it? the tive rounds on that system may 
be estimated as requiring from twice to three, or even four 
times three and a-half minutes. For coast defence pur- 
poses, then, we hold that system as wholly unadvisable. 
But such rapidity of fire can never be long kept up, and is 
seldom if ever needed except as against fast-going ships. 
Let us turn next to the inland fort or fortification, the 











| most favourable of all cases for the disappearing system, 


where there is plenty of room for the ponderous and un- 
wieldy mounting that that system requires, and in every 
way the fullest scope for the advantages claimed for it, 
namely, the freedom of a gun ev barbette, with the safety 
of one firing from the iron-plate blinded embrasure of a 
casemate. Here we have the gun behind an earthen ram- 
part over which it is to fire, and behind which—if the 
system is to be of any value at all—it is supposed to be 
loaded, trained, and aimed. We do not, in such instances, 
want great rapidity of fire, though it may be advantageous 
to employ only such mounting as reserving to us the power 
of oak rapid fire if it chance to be needed. Perhaps ten 
rounds per hour may be taken as faster than is commonly 
required from such guns, At this rate we may admit it as 
possible that the disappearing system may be worked with 
Yin. guns, supposing that the mechanical difficulties 
inherent to the system as applied to guns of such calibre 
shall be hereafter overcome sufliciently to insure durability 
and certainty in the working. Recurring once more to our 
maxim of unimpaired use of the weapon as paramount, how 
do we find the facts here! The gun must not only be loaded 
while lowered and under cover of the parapet, but it must 
also be trained and aimed while there ; that is while the 
object to be aimed at and hit is hidden from the gunners 
and can only be seen by them by indirect methods, viz., 
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by telescopic apparatus adapted to the gun’s axis, and so 
arranged that it can enable an eye to look over the parapet 
while it is under cover and below that. The use of such 
optical contrivance is avowedly part of the disappearing 
system—for land use at least—and without its employment 
the alleged advantages of the system become at once evan- 
escent. There is nothing whatever novel in this idea of seeing 
round a corner for artillery purposes. It was proposed as 
long ago as by Kepler, the Danish astronomer, who has 
described his instrument, which is essentially a telescope 
whose line of collimation is bent twice at right angles by 
the interposition of plane reflectors under the name of the 
lemoscope (from rodeos, warfare, and oxozeo, I see), and 
whom it is said to have been actually tried. In the 
absence of some such instrument, the disappearing system 
is an impossibility. We do not hesitate to affirm what, 
however, we cannot now attempt to sustain by proof, that, 
notwithstanding the great advances made since Kepler's 





time in telescopes and adjunct optical apparatus, we do not | 


believe it pro 
apparatus can be constructed, as, when adapted to a heavy 
rifled gun, shall admit of the accuracy of fire of the piece 
being adequately met by a coresponding exactness of aim. 
Great gun practice is uncertain enough at best, even when 
in clear weather and daylight, and with aim steadily taken 
by a gunner with all the advantages of tact and eye afforded 
by a direct and unimpeded view of his mark. It is scarcely 
necessary to say that an optical or instrumental error 
in the aiming apparatus proper to itself, or arising 
from its own improper adjustment with or disturbance by 
concussion, or otherwise, from its adjustment with the axis 
of the gun, amounting to less than half a degree, would 
be fatal to accuracy of aim even at so short a range as 500 
or 1000 yards. If this be so, then, and supposing we had 
got a method of disappearing mounting mechanically per- 
fect, we should haye achieved the partial safety of the gun 
and of the men, but at the cost of a great propertion of the 
utility of the gun itself. 

We have come, then, at length to this result, that there 
are but two cases of artillery on land in which the disap- 
pearing system is applicable at all ; and that in the first of 
these cases, that of coast defence batteries, its use would be 
pernicious and inadvisable, by reason of its incapacity for 
delivery of rapid fire ; while in the second, its apparent or 
objective advantages are counterbalanced by the deprecia- 
tion of accuracy of aim inherent to the system. For the 
present we shall reserve any remarks as to how far 
this system really does insure safety to the men, or upon 


the gun immunity from being disabled, or what new | 


elements of accident or disablement are introduced 
by gun mounting upon this system over and above 
those incidental to the ordinary form of gun carriages. 
We shall touch upon these, with our remarks hereafter 
upon the different mechanical arrangements which have 
been proposed or patented for carrying out the system of 
disappearing guns, for upon these details much of the issue 
as to those points depends. We shall pass on next to the 
employment of this system of mounting to guns afloat. 
M. 


THE SEWERAGE OF LEICESTER. 

Some weeks since we alluded to the plan submitted to the 
Leicester Highway and Sewerage Committee by Mr. J. B. Everard, 
P.E., for the drainage and sewerage of that rising manufacturing 
town, and accepted by them. We are now enabled to give the sub- 
stance of his able and exhaustive report, together with the draw- 
ings necessary to illustrate his scheme, which have been kindly 
placed by him at our disposal. In advertising for plans the com- 
mittee issued certain instructions to intending candidates which 
were to be strictly adhered to, and embraced the following considera- 
tious :—(1) The rearrang t where ry, and enlargement 
of the sewers throughout the town, so as to make them of suffi- 
cient capacity to take the sewage of a population of 200,000. (2) 
The improvement of the outfalls for sewage and storm waters, to 
prevent the flooding of the basements in the lower parts of the 
town, after heavy rain, to which they are now liable. (3) The 
mode of purifying the sewage so as to render the effluent water fit 
to be turned into the river. (4) The mode of dealing with the 
storm waters falling on the surface of the town. 





Storm WATERS. 


In commencing his investigations, Mr. Everard found that a 
system of surface water culverts was laid out before the deep 
sewer ope was contemplated, and also that these surface 
drains are still in use in many parts of the town for taking off the 
storm water. There can be no question that such a system is ab- 
solutely essential to the efficient dealing with the sewage proper, 
as no sewers of reasonable capacity can be expected to convey a 
rainfall of one inch or more in an hour, a quantity which has been 
observed to fall in the borough. As, however, these storm culverts 
have to drain not only streets of considerable traffic, but also yards 
and courts, it is evident that when there is little or no rain they 
will inevitably get into a foul state, and the ordinary flow from them 
is inadmissible into the river. This difficulty is well met by the 
arrangement now adopted, which consists in having small con- 
nections at convenient intervals between the storm drains and 
the deep sewers, so that when only a moderate quantity of water 
is flowing in the surface drains it passes into the deep sewers, 
but so soon as the quantity becomes larger than the connection 
can take, the excess flows down the storm culverts direct into the 
river. This arrangement wants carefully extending to the whole 
town, taking advantage of the natural falls, and making outfalls 


ble that any such indirect instrumental | 





has branches in High-street, Market-place, Belvoir-street, and 
East-street, as shown in the general plan of the district. (2) A 
drain in Highcross-street ph ge me elery also falling int» 
the canal, with branches in Sanvey-gate. (3) A drain from 
Infirmary-square to the bottom of Mill-lane. (4) A drain crossing 
Braunstone-gate. (5) The old drain called St. Margaret’s Ditch, 
which receives a large number of small drains, and flows nto the 
canal near the public wharf. 

In the first place, Mr. Everard purposes to utilise these existing 
drains by connecting them with a number of smaller side drains 
communicating with the street gullies, roof drains, and yards. 
For this purpose additional main drains would be required in 
Cobden-street, Kent-street, London-road, Belgrave-road, and else- 
where in the town. In order to provide for the river floods, the 
outfall of the Willow Brook must be lowered, and also the outfall 
of St. Margaret’s Ditch. By the construction of a flood river the 


| Braunstone-gate and the Miil-lane districts will be relieved from 


future inundations. 
THE SEWERS IN THE Town, 

The existing main sewers of the town are:—(l) The King 
Richard’s-road sewer, draining the whole district west of the 
river, which, after flowing under the Leicester and Swannington 
Railway and the Ashby-road, drains the parish of St. Leonard, 
and then, passing under the river, joins the main in St. Margaret’s 
Meadow. This appears to be a 2ft. Gin. barrel, and now takes 
the drainage of about seventy-five acres and a population of about 
9000. Unless seriously affected by percolation, this sewer is amply 
sufficient for its present purpose, and also for a moderate increase 
in area and population, provided that the great storms are dealt 
with by another system. (2) The Western Main, flowing from 
New Bridge-street through The Newarke, St. Nicholas, Black- 
friars, and along Sanvey-gate to St. Margaret’s Church, where it 
is joined by the Church-gate or Central Main, then passing by way 
of Canning-place and Watling-street, where it is joined by the 
Archdeacon-lane sewer, into the Abbey Meadcw. This sewer to 
the junction shaft near St. Margaret’s Church is 2ft. Gin. diameter, 
and receives the drainage from about 213 acres and a population 
of about 25,400. The Church-gate, or central sewer, which joins 
it at the junction shaft, brings the drainage from about 180 acres, 
adjoining Granby-street, London-road, and other parts in the 
vicinity, with an approximate population of 21,500 ; and the Arch- 
deacon-lane sewer, though now much relieved by a branch to the 
Eastern Main, brings the draining from about sixty acres and a 
population of about 7500. It will thus be seen that when the 
Western Main passes under the canal, after receiving the small 
additional drainage from Friday-street, it forms the outlet for 
about 465 acres and a present population of about 55,700. This 
sewer is now worked up to its fuil capacity. (3) The other main 
outlet is the eastern sewer, which drains an area of about 316 
acres and a population of about 37,800, situated in the parish of 
St. Margaret. It passes by way of Willow-street, Belgrave-road, 
and Sidney-street, to the main in the Abbey Meadow. These 
results may be thus summarised :— 


Acres. Population. 

1.—King Richard’s-road sewer drains... .. 75 9,000 

Frog Island sewer .. .e .. cf eo 10 ee 1,300 
2.—Western Main, including Church-gate 

and Archdeacon-lane .. «2 «+ ee 465 «we ee 55,700 

Cardinal-street sewer én 0% 86 ‘9 2 co ee 200 

3.—Eastern sewer, including Belgrave-road 316 .. .. 37,800 

Total .. «- 868 104,000 


This, however, only represents the present population, and pro- 
vision has to be made for a population of 200,000, or an increase of 
96,000. Of this quantity we roughly estimate that 56,000 will 
reside within the borough boundary, divided as follows, viz.:—In 
the neighbourhood of the Aylestone-road, 7009; Belgrave, 15,000; 
Southfields and Spinney Hills, 27,000; Fosse-road, 7000; total, 
56 


000. 

The remaining 40,000 would have to be provided for in the 
suburbs, say, in the parish of Knighton, 7000; Evington, 12,009 ; 
Aylestone, 9000 ; Narborough-road district, 4000 ; — of Bel- 
grave, 8900; total, 40,000. If this increased population drained 
into existing sewers, the areas and population to each sewer would 
be approximately as follows :— 





Acres. Population. 

No. 1.—King Richard's-road sewer .. 170 -- 20,000 
Frog Island sewer .. 10 eo cc 1,800 

No. 2.—Western Main .. .. 620 eo ce 79,900 
Cardinal-street sewer 15 ee ee 1,500 

No. 3.—Eastern Main .. oe 685 ee oe 86,000 
Belgrave .. cc «oo oe ee 100 ee ee 12,000 

Total 1690 200,000 


With this area and population the sewer No. 1 is apparently of 
sufficient capacity, but Nos. 2 and 3 are too small. To increase 
the efficiency of these sewers Mr. Everard proposes, as the 
simplest plan, to intercept the drainage from the upper parts of 
the town by a sewer beginning at the junction of the Aylestone 
and Welford-roads, and flowing along Oxford-street, Bakehouse- 
lane, Talbot-lane, Bath-street, and other thoroughfares, to Cobden- 
street. The level of this sewer will be placed considerably above 
that of the low-level drainage. The result of this plan would be 
to divide the drainage approximately as follows :— 


Low-LEVEL SEWERS, 








Present Prospective 
Acres. Population. Acres. Population. 
No. 1.—King Richari’s sewer... 75 .. 9,000 «ee 170 .. 20,000 
Frog Island sewer .. 10 .. 1,300 10 .. 13,000 
No. 2.—Western Main --195 — .. 23,000 «+ 340 .. 43,000 
Cardinal-street sewer.. 2 200 15 .. 1,500 
No. 3.—Eastern Main 22200) oe 25,000 ee 255 oe 32,000 
Belgrave eo ce co _ 100 .. 12,000 
Total into level sewer 482 58,500 S90 110,000 
INTERCEPTING SEWER, 
Presert Prospective 
Acres. Population. Acres. Population. 
Into intercepting sewer .. ..386 2. 45,500 .. 710 .. 90,00 


It will be thus seen that when relieved by the intercepting 
sewer both the western and eastern mains will have considerably 
less to do when the population has increased to 200,000 than they 
have at the present time. The only other sewer of importance 
which will have to be constructed at once is from the railway up 
the London-road, to replace the private drain now used; but it may 
in several years’ time be considered advisable, even before the 
population reaches 200,000, in view of a still further increase, to 
construct a second intercepting sewer above the railway, beginning 
with Victoria-road and Large Coburg-street, to take the drainage 
from the highest part of the town in the parishes of St. Mary, St. 
Margaret, Knighton, and Evington ; this, however, is not a sub- 


into the nearest watercourses, which can thus be done without | ject which need enter into the present calculation. So far as the 


fouling the streams. 

In several instances the oe method devised by Mr. Bate- 
man for keeping the peat-coloured storm waters out of the 
reservoirs of the Manchester Waterworks might be adopted 
with advantage. This would consist in making a small but 
sudden fall in the storm culvert, at the point of connection with 
the deep sewer, and also in constructing the width of the orifice 
of asmall dimension in the direction of the upper current. By 
these precautions, whenever a large body of water was flowing in 
the upper drain, it would leap over the narrow opening and con- 
tinue its course direct to the river, but when a moderate quantity 
only was passing along the surface drain it would fall into the 
deep sewer. If the storm system be efficiently carried out, not 
more than jin. of rainfall in twenty-four hours, after making the 
n deduction for evaporation and percolation, need be pro- 
vided for in the deep sewers in addition to the sewage. 

The principal storm culverts already in operation are :—(1) A 
large central drain running in the direction of Granby-street, 
Churchgate, and falling finally into the canal. The central drain 





sewers are concerned, the proposed improvements would relieve the 
town from basement flooding, but the greatest benefit must be 
expected from the improvemsnt of the outfall. 


THE OUTFALL AND DISPOSAL OF THE SEWAGE. 


The present outfall for the whole of the sewage of the town is 
by means of pumping engines near the Abbey, with a storm outlet 


| into the tail of the Belgrave Mill. In connection with the pump- 


ing engines are large defecating tanks, and other works for 
separating the solid parts of the sewage from the liquid by 
means of the addition of milk of lime. These works are, for 
their size, of a very complete character, and the pumping engines 
are also of good construction ; but as they were only erected for 
dealing with the sewage from a population of about 70,000, it 
will be readily understood that they are unable to cope efficiently 
with 104,000, The results of this want of capacity are, first, that 
the tanks and other works being insufficient for removing the solid 
matter from the sewage, the effluent waters flow into the river in 
a bad state as regards the matter in suspension, in addition to that 





which precipitation processes always leave in it in solution ; and, 
secondly, that in time of flood the engines being hopelessly over- 
powered are stopped, and the whole of the sewage runs direct by 
the storm water outlet into the tail of Belgrave Mill, thus adding 
very considerably to the foul state of the river. Even this, how- 
ever, does not represent the worst part of the case, for the surface 
of the water in the river at the storm outlet being several fee: 
above the sewer, the storm water is unable to get readily away, 
and, backing up in the sewers, causes the flooding of the basemen+ 
so much complained of. 

The tirst question that arises is, In what way can the sewage be 
sufficiently purified to render it admissible into the river? So far 
as the corporation is concerned this is of primary importance, the 
financial results being altogether secondary to the disposal of the 
sewage without creating a nuisance. A great number of precipita- 
tion schemes have at different times been brought before the 
public, the object generally being to obtain a valuable manure 
from the sewage by the addition of one or more chemical sub- 
stances. Some of these methods have been more successful than 
others, but the general result is the same. In the first place the 
effluent water is insufliciently cleansed, and in the second the 
manure is manufactured at aloss. With the old lime process as 
now carried on at Leicester, precipitation is perhaps effected as 
thoroughly as by any other, but the resultant manure is practi- 
cally valueless. This latter consideration, however, is one of 
secondary importance, as in those cases in which a more valuable 
manure is obtained, the increased value is generally added in the 
precipitating chemicals. It may, therefore, for our present pur- 
pose be assumed that the addition of milk of lime is the best and 
cheapest method at present known for precipitating and defecating 
the sewage sludge, but the state of the river below Leicester is, 
unfortunately, a convincing proof that it leaves the effluent water 
ina foul state. The further general question that now remains is 
how to treat the effluent water so as to render it admissible into 
streams.. The only two known methods are irrigation and down- 
ward intermittent filtration, and there is no doubt that either 
process, properly treated, will effectually carry out its object. 

Where a smali town has to be dealt with under favourable cir- 
cumstances, irrigation may be successfully adopted, whether 
looked at financially or as a method of purification only ; but this 
can only take place when sufficient land of a suitable character 
can be had, so that the sewage can be applied like any other 
manure, that is, in such quantities as the soil can take and the 
crops require. The great mistake in irrigation is the deluging of a 
small area of land with immense volumes of raw sewage, and then 
expecting it to grow year after year five to seven cuttings of rye- 
grass, without any regard to rotation of crops or a period of rest 
for the land. That a sewage farm can be successfully managed is 
amply proved in the case of Leamington, but to accomplish this 
about one acre of land is required for every fifty persons, suppos- 
ing the sewage to be of average quality, that of Leicester being 
rather below the average. Thus 2000 acres would be required fox 
the present requirements of Leicester, with a prospect of ultimate 
extension to 4000 acres ; and to secure this area of suitable land, 
within a moderate distance of the town, at such a price as the 
corporation can afford to pay, is a difficult matter. It is, there- 
fore, to the alternative method of downward intermittent filtra- 
tion that we must look for a solution of the problem. This syster: 
has been successfully applied at Merthyr Tydtil, where the sewage 
from about 40,000 inhabitants is passed through about twenty 
acres of prepared ground. The soil, which is loam and gravel, is 
well underdained to a considerable depth, and the surface formed 
into ridge and furrow, roots and vegetables being planted in the 
ridges, and the sewage flowing in the furrows. The land is laid 
out in a number of plots, one of which takes the whole of the 
sewage for a limited time, while the remainder in the meantime is 
oxidised by the air getting into the pores of the soil. 

The area of land taken at Merthyr appears too small, being only 
about one acre for every 2000 population ; one acre to every 1000 
would be a better proportion. One great advantage of filtration 
would be that the corporation would command the _purifica- 
tion of the sewage, so that when it was not wanted for agricultural 
purposes it conld always be purified upon the filtration area, a con- 
sid eration which considerably increases the probability of selling 
the sewage to the adjoining farmers. Applying these conclusions 
to the case in point, we will first deal with the sewage delivered 
by the intercepting sewer. Apparently, the nearest suitable land 
commanded by gravitation from this sewer is a little south of 
Thurmaston, and is upon the general plan of the district. So far 
as can be judged from pits and other indications, the soil is of a 
light character, underlaid by gravel, used by the Midland Railway 
Company as ballast. About 100 acres east of the turnpike road 
lies at an accessible level, and could be deep drained into Thur- 
maston Mill tail. The sewer for commanding this land is showr 
upon the plan as starting in the Humberstone-road, and crossing 
Willow Brook rear Cobden-street, then taking a course adjacent 
to the railway. It is designed to convey the sewage of 100,000 
people, with a rainfall of jin. in twenty-four hours from 710 acres. 
Willow Brook would have to be lowered from the Weir upwards, 
as would also the small stream south of Thurmaston. Near Willow 
Brook, and adjoining the coal depét, Mr. Everard proposes to erect 
small tanks and lime stores for mixing the milk of lime, taking 
the water for that purpose from Willow Brook, and running the 
milk of lime directly into the sewer, thus letting it effectuall. 
mix with the sewage in its passage to Thurmaston. At the heac 
of the proposed filtration area at Thurmast»n would be covered 
settling tanks, from the hopper bottoms of which the sludge 
would be periodically drawn by steam power, and allowed to drain 
and dry as at the present works. The effluent water, thus freed 
from its grosser impurities, would be conducted at once on to one 
bed of the prepared area, passing through the soil, and, by means of 
the outfall, into the river. 

The tanks, in addition to the filter beds, would command a large 
area of ground in the Soar Valley, and it is reasonable to suppose 
that farmers having land suitably situated, would in time be 
anxious to pay for the sewage at certain seasons of the year. To 
promote the sale, by showing the value of sewage as a manure 
when it can be so employed, the sewage might be given 
gratuitously for a term of years on a limited area of land, say, 
fifty to one hundred acres, to any agriculturist having land near 
the outfall who will be willing to prepare for and receive it, Thus 
far the intercepted sewage; there still remains the sewage to be 
dealt with which is left to run into the deep sewers. 
Present Prospective 

Population. Acres. Population. 
4 890 « 110,000 





Acres. 
482 


58,500 .. ec co ee ce 


The capacity of the present engines is equal to about 7,000,000 
gallons in twenty-four hours, so that for several years the power 
now available will be sufficient, and so long as this is the case it 
would be advisable that the works be kept in their present state, 
it being decidedly cheaper to continue the pumping process than 
to attempt to get rid of the sewage by the method of gravitation; 
for although the cost of the sewage works after deducting the sale 
of the manure appears in the borough accounts for 1872 as 
£1253 12s. 9d. per annum, an analysis of the account will show 
that only about £700 is due to pumping, the remainder being for 
deodorising, which must be carried on wherever the outfall may be. 
Taking it for granted, therefore, that the present sewage works 
would still have to deal with fully one-half the sewage of the 
town, a filtration area would have to be taken and prepared near the 
works.for the purpose of purifying the effluent water. This might 
consist of fifty acres between the works and the Belgrave Bridge, 
and marked B on the general plan. One great advantage of this 
course would be, that by at once purchasing and preparing this 
fifty acres, the state of the river could be at once improved, pend- 
ing the execution of the remainder of the works. 

SPECIFICATION AND ESTIMATE. 

The surface drains up to 18in. diameter to be glazed socket pipes 

of the best quality, laid on an average about 5ft. deep, the joints 
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THE ENGINEER. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THE ACTION OF STEAM IN LOCOMOTIVES, 

Sir,—Permit me to call attention to a subject connectod with 
the locomotive engine which I have not seen named, but which 
appears to be of sufficient importance to call for more than a 
passing notice, namely, the opposing forces at work during a portion 
of the outward or back stroke of the piston. 

Let me first direct attention to the path described by a point of 
the tire, and endeavour to explain my meaning by sketches. Fig. 1 
is meant to represent a wheel of 6ft. diameter, having only twelve 
arms, the circle of the crank N being marked upon it, and the 
positions of the connecting-rod and crosshe: ad, the length being as- 
sumed to be 5ft. and the stroke 2ft. T his number of arms is taken 
as being more ready for reference, and the arms are all lettered to 
correspond with the diagram Fig, 2, in which the vertic: il lines are 
also lettered, each being the position of the arms in Fig, 1 when the 
wheel has advanced so as to place them fn a vertical position, Thus 
in Fig. 1 the arms AG are vertical, and in them is the crank N 
below the centre, and the same is the case in Fig. 2. In the second 
position the arms J3 H are upright ; in the third C1; in the fourth 
DJ; and so on throughout the whole revolution, e: ich space being 
about 15 5in., through which the carri: age and centre M will have 
advanced, but the arms A G are alone shown in the circles. In 
referring to the diagrams the first letter referred to is that of the 
point in contact with the rail ; so taking A, which is shown as the 
bottom, we have the path described and shown by the black line, 

















SCALE 


moving through an irregular figure and returning to the rail at 5ft. 
from its first position, the carrias ge having also moved through the 
same space, But of the 15ft. ‘of rail covered, reference to the 
diagram Fig, 2 will show that 12ft. Gin. have been travelled while 
the } piston is making its inward stroke, and only 2ft. 6in, during 
the outward stroke. 

Setting out the crank upon each of the several positions of the 
arms AG, the figure described by the crank is the dotted line of 
Fig. 2, being 9ft. Gin. of the inward stroke and 5ft. Gin, of the out- 
ward stroke ; or, in the former 7ft. 6in., being half the advance of 
the carriage M, plus the stroke, and in the latter the s: ume, minus 
the stroke. In Fi ig. 3 the path of the crank is shown again. 

To put this more clearly, the following table showing the travel 
of the piston, crank, and the point in the tire in each space re- 
presenting ‘15in., or one-twelfth of the circumference, may be 
given, starting from the position DJ, where the arms A G are 
horizontal, the crank N being on the back centre :— 
Crank travel. 


Piston travel. lire travel. 
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Crank on back centre. 
In the position AG the steam is acting upon the crank N, the 
point A being fixed by adhesion to the rail and forming the point 
of resistance, the centre of the lever A N G, and, therefore, the 
power is passed into the carriage M in the direction opposite 


to that which it is travelling. When steam is turned on 
an engine with one crank on the centre and the other down 
in this position the motion imparted will be backwards 


though the engine be in forward gear, because the direct push is 
into the framing M from N, owing to A being stationary; and 
herein lies one great cause for oscillation. 

Looking at the small useful effect from the outward stroke, it 
may naturally be asked whether there is any clear benefit from the 
steam thus employed. An indicator diagram may show as much 
on the one side as the other, but I cannot accept that silent witness 
as any proof that the power so shown is not an injurious, or even a 
destructive agent, because, in the position referred to, any power 
given into the tire to cause motion would slip the wheel ; and any 
communicated to the crank N must pass into M, and by momen- 
tarily retarding the point G, cause an undue motion or oscillation 
which cannot be balanced, and is against the useful effect of the 
other crank, But, Sir, Ihave assumed that I am correct in my 
conclusions, and though I have considered the question carefully 
I cannot sce that I am in error, but wish to have the mature 
opinions of some of our locomotive engineers upon the subject. It 
must be borne in mind that in the outward stroke the path of the 
crank is contrary to that of the advancing wheel, and that the 
onward motion of the carriage is only 2ft. Gin., while the piston 
travels 2ft. and the crank 5ft. 6in., and that during a part of this 
time the crank isin such a position as to be unable to give any 
aid towards propulsion, so the power is, or appears to be, diverted 
from the rail to the framing, and to become an injury instead of a 
benefit. Wa. WALLER, 

February 5th. 

{|Our correspondent appears to have overlooked the fact that 








when the piston is in the back stroke the engine is propelled by | 


forward 


the forward cylinder cover ; whe n the piston is in the 
box 


stroke the engine is <1 sled by the crank shaft ia the 











and horn-plate.—Epb. 
LOCOMOTION "—NUMBER ONE. 
Sir,~—More famous than Trevithick’s ‘‘ machine” of seventy 
years ago --more renowned than even the one whic 1, made ** with 
Lord Ravensworth’s mone ran_triumphantly on the Killing- 





worth Railway in 1814, has been ‘* Locomotion” number one, pro 
genitor and parent of a myriad family of engines. Lut of it the 
most contradictory statements are on record, so let us gather into 
this focus the facts that record its eventful history. The birth- 
place of ‘* Locomotion” was the factory started by Ge . ge Stephen- 










son, Edward Pe: use, and Thomas Richardson, in Forth-street, 
Newcastle ; the d: te of this startin gis erroneously given in Smiles’ 
** George and Robert Stephenson” as August, 1525, but the factory 
actually commenced operations in June of t year, the first 





fortnightly pay amounting to £12 2d. Boilers for collieries 
and small stationary engines were the chief work executed until 
‘ Locomotion” was finished after a few weeks’ pais ; she weighed 
about 8 tons, and tales yet linger of the mode in which, painfully 
and laboriously, the work was done. In September she was sent 
to Darlington, and after making a ‘trial trip” she was driven by 















George Stephenson from the foot of Brusselton incline, near 
Shildon, to Stockton, at the memorable opening of the Stockton 
and Darlington Railway, when the ‘‘iirst passenger train” witha 
wondering freight ran ona railway. In the locality stories yet 
linger of how that wonderment s! owed itself—of how one person 
thought ‘* Locomotion ” went ** by smoke,” and how others, seeing 
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ase touch the side bar, asked if they ‘“*pulled 
her with them things?” For the first few years it was hard work 
for ‘* Locomotion.” In 1825 she was alone on the line, and was 
driven by * old Robert Murrough ;” but in 1826, two companions, 
the Hope and the Black Dis umond, were added to the rolling stock 
of the young line by the same makers, There was one engine 

shed for two small engines at Shildon ; there was a blacksmiths’ 
shop, with a forem: an, Mr. Thomas Dobson, and one or two 
assistants ; and a joiners’ shop with a staff alike in number; and 
this was the first we epairing works” for locomotives, and these 
formed its staff. There were no tools except hand-lathes ; no 
turntables—nought but ropes and pulleys for raising heavy 
weights ; nothing but the old-fashioned —i with four 
* paps”’ or horns,” for lifting engine or boiler. The metal 
wheels needed constant repair, and though after 1827 metal with 
iron tires were used on the line, the hammering of these off with 
a 301b. hammer was a task hereulean. By night, by the fitful 
light of candles, men would be at work on the engines to fit them 
for work next day. At one period in the early history of the com- 
pany, about three-fourths of its engines were in what the first 
traffic manager, Mr. John Graham, called “the hos pital.” ‘* Loco- 

motion” had its full share of all these difficult ies, and had in addi 

tion other perils of the line te encounter In early years its 
drivers had (up to 1835) to encounter the opposition of the drivers 
of the passenger coaches on the line, aud constant competition, 
quarrelling, and occasional blows ensued, to be settled on **com 

mittee days” by the directors. 

**Locomotion” had only one flue, at one end of which the fire 
was made, and the tlame or heated air travelled direct to th 
chimney ; and in this short space so imperfectly was the heat : 
stracted by the water that the chimney used to become red-hot. 
The cylinders of ‘* number one” were placed perpendicularly, It 
was then found that the heating pen was utterly inadequate 
to generate steam fast enough for economical working. After a 
time, the plain single flue was taken out and replaced by a centre 
tlue, with two side return flues, the chimney consequently having 
to be placed at the same end as the fire-door, Ultimateiy another 
change took place—a single return tube took the place of the 
double return, the chimney remaining as before. With these ad- 
ventures, *‘ Locomotion” puffed on her weary way till she was about 
twenty-three years of age, when she became untit for the he avy 
work, and unfit for competition with newer engines of better ce 
sign. She was then disposed of to Messrs, Pease of Darlington ; 
her tirst « mployment under her new owners was in the pumping 


the late Mr. Joseph Pe 
















































of water at a pit near the Sunniside incline; from w she 
was transferred in 1850 to the old Roddymoor Colliery, alike 
owned, Under the same owners she was again remove di to th 


and there did duty till 1857. This was the 
“needed little repairs, but was somewhat 
difficult for a stranger to handle.”’ In 1857 the old engine was sent 
to Shildon engine-shops, and altered to as near as possible its 
original shape, size, and arrangement. And on the tth of June, 
1857, it was brought to Darlington and placed on a pedestal in 
front of the entrance to the North-read station, where it yet kee ps 
guard over the scene of its ancient victory, and surveys the 
passing of some of its myriad descendants tour times its weight 
and strength, and many times its speed, but in no way more en 
during. J. W. 5. 
D: wlington, February 7th, 1874 
HEAVY LOCOMOTIVES. 

Sir, —I observe in your last number a reference made to the 
amount of heating surface of the Great Western Railway locomo 
tive—the Great Britain—as given by me in ** Railway Machinery.” 
It is correctly quoted by Mr. Royce at 1769 square feet. The 
difference between him and you is for the most part explained by 
the fact that I calculated from the interior surface of the tubes, 
whilst you have, no doubt, calculated from the exterior surface, 


Hedley Hope Colliery, 
repute she earned: that she 
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| The Great Britain cont: ined 305 tube 
and 11ft, Sin. long between plat 
heating surfaces measured on the inside j 
| inside and the outside of the tubes, : is f 
Tieat Y 
Fire-b 14 f 
rube we, taken inside : 3 ; 
7 ’ 
Showing that by measuring the tube surfac ster is now 
commonly done, the heating surf of the Gre would 
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have amounted to 1958) square f 

But I cannot conclude without 1 
to attach toomuch importance to the m 
heating surface, as if the extent of hea 
ct measure of the power and ¢ flick ? 
examination of the preposterous propor 
tinental locomotives will convince 
umulat 
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1s acc tion of 


died the subject that the enorm 








»s, and the exag y presented, are posi- 

1 source of we It is, however, to be 

d, in jus of ] tice, that the dis- 
tribution of the tube 2s between two barrels of the boi is 
decidedly bett er for steamin: r than the f: of the same 





tubes close! ly tog 
boiler will compare in this re 
Studerts of the locomotive v 





ther in 












experiments made by the late Mr. .J . Ed 
Woods, on the evaporative effic >in | 
tives, published in your pages verth 


1ust rely on the 
— of per- 
and th an be no ques- 
he axles ‘on curves tl 1ereby 


large though his heating surface be 
principle of the double steam bogie 
formance of his peculi: ur type of ¢ 
tion that in the approximate radialit 








insured lies the secret of such suce as he has attained, 
8, Luckingham-street, Adelphi, W.C, D. K. CLARK, 
UTILISATION OF WASTE §S AM. 
Sir,— Reading in THE ENGINE! paragraph under the abovi 









he ading z, I thou cht it might be interesting to your readers to know 








what has already been done on the sa subject by another 
| experimentalist. 
In 1864 and 1865 I made a number of experiments by passing 
steam at a temperature of 202 deg. Fah, i ferent salts, : 
| slycerine, Xc., and was, I believ show 
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heat of steam converted into sensib] ‘ 
perature of sulphuric acid as high as 500 deg. 
atmospheric steam into it. I then constructed a 
engine worked by a boiler immersed in a bath 
calcium, the exhaust steam be ing z condensed in the 
the waste heat from the engine being e enon. 
making a perfect heat engine. Succeeding so tar, the ditliculty 
arose how to get rid of the water absorbed by the salt ; this could 
only be done by distillation, and even when quintuple 2 ion 











is used the coal consumed could not be less than 1} Ib. per horse 
power per hour; whilst a well-constructed A ned com 
pound condensing s engine—using steam of the square 





The same thing ha 
























inch—uses less than 1 Ib. een tried in 
America, where a tram-car has been driven by e worked 
by ammonia, the bath in which the ammonia boiler was placed being 
water, 

Doubting the commercial value of the ‘utilisation of waste 
steam” by ‘this principle, I yet believe it could be successfully and 
economically used in the manufacture of ice. 

LorTus PERKINS, 
SPRING-LOADED SAFETY VALVES, 

Sin,—In the le: sling article of your last number upon the paper 
receatly read by a before the Institution of Engineers and 
builders in Scotla nd, “On the Advantages of yading Govern 
ment Safety Valves by Springs instead of Dead Weight, I observe 

‘you have fallen into an error as to the identity of ‘‘ the Chief 
Surveyor to the Board of Trade,” which please allow me to 
| correct, 

That appointment is not held, as lane 
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“ ’ . 
Gray, but by Mr. Thos, Traill, unde: ym, Ib ‘ former 
holds a post as a useful man, HLAZzeL Rosson, 
30, Lancefield-quay, Glasgow, Feb. 16th, 
Sir, 1 ry pertinent remarks with 
which you conclude your notice of the various processes for con 
verting peat into fuel, as exhibited at Manchester. Ag greeing for 





the most part with your observations, permit me to observe that 


no matter what the mechanical treatment of the peat may be 
throughout all its stages, it is upon the drying that “financial 


still depend. Every process adopted hitherto, 
vended in making the organisation and 
d for want of a simple and inexpensive 
Now, Kidd's process 


success’ must 
however large the capital 
mechanism perfect, has fail 
mode of drying the peat after treatment. 















supplies this in an eminent manner, as the products from the 
Dunrobin Works, which I have seen and had tested, amply con- 
tirm. The dr ing chamber are simpk nr inexpensive, and any 
proprictor of peat property has it now in his power to founda 
most protitable industry upon his estate at very small outlay. 
When, as you observe, “the peat beds are laid out and dra 2 


ina systematic and scientitic manner, and the appliances employed” 
become more perfect, he will be enabled to « exten d his operations 

















| largely and with ease. But even at present, by simply charring 

| the peat as usually prepared by the peasantry for their fuel, an 

| article is obtained of considerab! alae. It is, in fact, cl yal in 
| its finest form.—I am, Xe. ARTHUR Wm, E i) 

19, Campden-hill-road, Feb, Ith. 
FAIRLIE EN ° 

—I have to thank you for the iongof 1 tter on the 

FP vos subject in your last issue. lly allow me to correct a 

slight mistake in it made by your printer ; the average number of 


per ton weight of the double hog 
a7Y s juare} feet, instead of 3 


decimal point entn 





square feet of heating surface 
Fairlie engine was stated to be 
square feet, the omission of the 
the sense of the whole thing. 
















With regard to your remark as to the heating surface of 
Duke,” the figures I gave were taken from Mr. D. 
** Railway Machinery,” p. 512, and these figures are 
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agree with those 
gine ~ 


You 


working x drawings cf the engine in questi 
given in Bourne’ = t 


mm. 

rreatis 

I can only say so much the worse for the t 
instance the ‘“‘Great Liverpool” Crampt 

le of done on the narrow © a 

of this machine 





can be 
Your selection, howe ver, 
‘ly more fortunate than you ar cl f the L 
it being a well-} known fact that the ** Great Liverpool” was fe 
in working to be ructive to the permanent way and : 
itself that it was abandoned twenty years ago. It is 
time, therefore, comparing the Fairlic engine with mechin 
have proved impracticable, as the comparison when mace is 
less; butif you compare it, as Tdid inmy last, with the most mod 
examples of locomotive engines now working our verious 1 
line traflics, it will be found to be lighter and cheaper, 
power, than the best of them. Cibo. 
Palace-chambers, Victoria-street, Westminster, Feb 
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EXPERIMENTS with the view to organise a pigeon post are being 
made in Hungary, with the authorisation of the Minister of War. 
A body of officers at Komorn are engaged in fixing the stations 
for this service, which would be of great utility in case of war, 
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RAILWAY MATTERS. 

A company is to be organised to build a line from New York to 
the International bridge, vid Buffalo. 

A coMPANY called the ** Hall Railway Signal Company” has 
been organised at Meriden, Conn., with a capital of 15 01000" dols., 
to manufacture Hall’s automatic railroad signals, 

Ir is stated that the question of connecting the projected Servian 
railway system with the Turkish railways. has now been settled. 
The construction of the Servian line will probably be commenced 
next autumn. 

THE North-Eastern Railway possessed 1103 locomotives at the 
end of last year. In 1870 the North-Eastern engines numbered 
u The company have recently been adding !5 wagons a week 
to their rolling stock. 

A RAILWAY on the bank of the Nile, to extend the length of the 
first cataract at Aswan, is in course of construction. Already two 

es are completed, and the work it is expected, will be 
early next spring. 

Ix Yorkshire the demand for railway materi: 
espec cially in Bessemer rails, and in wheels, tyres 
{ yutfers, and locomotive and carriage springs 
able neea for an increased demand. 

THE directors of the North-Eastern Railway C mpany seek 
tenders for the construction of the Byker, W: alker, and Percy 
1 branch. Plans pecifications after the bth prox. at the 
on-Tyne. 
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thee, Newcastle 





ind North-Western Railway Compan 
the Lancashire and Yorkshire ¢ omp: u 
with the bill for amalgamation in the approac 
companies will continue to work together in the 
manner as heretofore. 





ctors of 




















H principal topics occupying the Peruvian papers are t 
progress of the railways 1 the Peruvian guano resources 
( », the ancient capital of the Incas, is to be reached by : 
br 1 line from the Andes line. The preparatory works fo 
t ranch ay in an ali inced state. G lowing accounts are 
publi hed of guano depo ; said to have been discs wered on the 





n ul and islands by the Government commission recently 


ILL was introduced to the Senate on the 19th ult. to incorpo 


rate the Submarine Cable Printing Telegraph Company of 13 


and New York capitalists, to la 


ud operate one or more lii ol 
Atlantic cable, section 4 of which is as follows *That the toll 
for governmental, commercial and private messages over the ine 


or lines of said company shall not _exceer di We. per word, 




















peers hes shall not exceed 25c. per word.” The ente ise 
18 | hg on two new methx for ocean telegraphing, in 
vented by Mx, W. E. Sawyer, a Washir gton journalist. 


WHILE a new iron bridge over the Winocski River, near Water- 
bury, was being tested by Gov. Smith, Superintendent Hobart 
and the railroad officials, the western span fell into the river, a 
distance of thirty feet, carrying with it four cars loaded with iron, 
and weighing 215 tons. Two labourers, one ding on the car, 
and the other on the bridge, also went down, but fortunately 
escaped death. The collar- bon e of one was broken, while the other 
received only t contusions. The accident was due to the 

breaking of the lower chord of the span, which is thought to 
been caused 1 by a defectinthe iron. The ma which is heavy 
upon the c mtracts ~ Mr. He wins, of Boston, the bridge not h 
been accepted by the railroad company. The bridge was 

ittern “total as the Pratt plan. Those who ar act 
uainted with American railway bridges, will feel surpris lt 
ccidents do not occur every day. 
THE last link in the chain of rail connection between Chicago 
and Galveston, Texas, has been provided in the completion of the 
great iron bridge of the Missouri, Kansas, and Texas R ilwa, Ly 
Company over the Missouri River at Boonville, Mo. This 
1s a Mme irvel of r: ipid construction, no less than of m rgnit ide. 1 
bstructure consists of two solid masonry abutments, three 
masonry piers and three pneumatic iron pie rs. The superstri 
ture consists of two fixed spans 255ft. , three fixed eons of 
. each, one fixed span of Sift., and one pivot span of : aft . 
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maKINg a total } ugth of Go7tt. e pi vot span or dvs vy is 
operated by steam power, but can be urned by two men. The 


hstructure was commenced a oth, 
completed on the 10th ultimo, the enti 
1,000,000 dols., occupying less than nine 1 
tion. 

Mr. CAWKWELL re 
Western Railway at 
take the seat at 

rietors in nF i 
himself to the 
iat £1000 an I 
director. The board having 


and the bridge 


costing over 














>In construc 

of the London and North- 
1onth, and he now desires to 
e was elected by the pro 


however, continue to devote 











the rectors recommend 
‘ » him for his services as a 
carefully considered the future 
arrangements management of the line, have come to the 
conclusion that the duties of such an office as that of gencral 
manager, held by Mr. Cawkwell, have now become too onerous to 

: performed by one individual, and purpose, therefore, to appoi 

small committee of the board, who will give their c nt 

ttention to the general supervision of the company’s affairs, and 
“with this view it may be necessary hereafter to ask the pro 
prietors to increase the number of specially remunerated directors.” 
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IN reference to his recent circular, offering premiums to make 
1 vitish railway servants who should not within a given time be 

rectly or indivootly connected with any accident on the line, Mr. 
hells, the general manager, h just sent out another order 
»th . { rseniiiien s laiddown in his firstmight be caleulated 
) mM premiwun servants who were involvi din accidents | for 
which they were in no way blameable, he has resolved to ar 
i I tuting for the words ** who shall no 
n ‘ovine or indirectly connected with any acci 

‘who shall not for one year have caused, con- 
by his neglect failed to prevent, any accident.” 
is amendment 1s to have a retrospective effect, that is to say, it 






































> adopted as from the Ist of December, 1873, and the cards 
the servants will, where necessary, be iended accord- 
1 Mr. Smithells trusts that this alteration will be accepted 
DY servants as evidence of the desire of the directors to pay 
the premiums to every person who really deserves them. 
1k New Brunswick Railway is to extend \ Mar 
ite Frei rictor i, N.L., to Edmunston, or Li Fills, on the 
St. Jol a distance of 161 miles, with « branch of 
i oodst ock,. The road wa open 1 for 
" m, opposite Woodstock, and 61 miles from St. 





ie 20th of Januar A bridge over the St. John to « 
into Woodstock will be commenced this year and 

el within twelve months. The iron for 17 miles additi mn il is 
delivered, and the rading for that distance is nearly c mp leted, 








Iti is : intond led to have the road to Tobi que, 98 miles, makii s with 
the Woodstock branch 107 miles, completed by November 1, and 
the whole road will be finished in 1875. An extension of some 65 
miles from Edmunston to Riviere du Loup on the St. Lawren 


is to be undertaken in a short time. At Nashwaak, the doe 
water terminus opposite Fredericton, large shops have been built 

and titted with m chinery, and the company has full facilities for 
turning out all the rolling stock needed ¢ xcept locomotives. A 
rotary saw and kilns for ‘drying lumber are connected with the 
shops, and lumber is brought down in the log and worked up in 
the shops. A large wharf, 250ft. deep and 500ft. face, has been 
built on the river, and the company " as every facility for shipping 


lun nber and other frei; ght. The » of th . Gin. The 









NOTES AND MEMORANDA. 

THE Carlisle furnace at Boiling Springs, U.S.A., was built in 
1771, and re-built 21 years afterwards. It is now in full blast 
making charcoal iron. 

TUNGSTATE of barium is said to form an excellent white paint, 
which has as good a tone and depth as white lead, and is not 
blackened by exposure to atmospheric influences, 

THE | traftic receipts on railways in o United Kingdom 
| amounted, for the year 1873, to £54,071,514, against £50,006,134 


for the year 1872, showing an increase of C4 003 80, 











TRE quantity of iron made in the Charleroi dist: ict in 1842 w: 
20,000 tons ; in 1852 the corresponding total was 37,326 tons ; in 
1862 it had grown to 112,290 tons ; and in 1872 it was estimated 
at 250.000 tons. 














AMONG recent discoveries of valuable minerals in Australia is 

tof iron in the form of magnetic iron and brown hematite at 
Wallerawang, Victoria, in close proximity to limestone, fire-clay, 
coal, and a railway station. 

| Pror. Hinzet, of Leipsic, recommends as a lute for covering 
the corks of vessels containing volatile substances, as benzole, light 

| petroleum, &c., 2 mixture of ‘finely | ground litha umd concen- 

| trated glycerine. Common glycerine, if concentrated, will answer 
the purpose 

NITROGLYCERINE freezes at 7 deg. ors deg., but dy namites well 

prepared maintain their plasticity at 0 deg., and even below. 
Once congealed the plasticity returns very slowly, but whether 
congealed or not they seem to be no more and no less dangerous 
in the one —— than in the other. 
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ly mene, 
mixed wi tl 


As a test for red wine, v is sometin 
Cottini recomme nds nitric acid ; 50 parts wine 











| parts of nitric acid, of 42 deg. B., ited to { deg. Fah. the 
1 1 wine will not ! its colo t left for some hours, but 





> coloured will lose its in a few minutes 






')'S parts of extract to boilin 
ash, which contains sensible 
:gested by Wanklyn th 
shit lead to the discovery of 
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¥ element, or at least that many might be found to contain 
¢ i and rubidium. 

Nic acid, according to Gui net, gives a black lake with 
lime, combination formed differing in Baas to cplour from 
all the ot lakes forme h this substance. The lake is best 
prepare vi pita solution of caleie bicarbonate with 
n ec ° black precipit » dissolves to a brilliant 
Yr" 11u concentrated acetic acid, 

ON the side of a piece of arsenical pyrites, Harmay observed a 
metallic substance bet which and the pyrites were a few 


scales resembling - ened iron, but of a brownish colour, Th 
met — looking substance proved to yb tellurium, and the inter 
mediate mineral a tellurium s na of the co nposit n 
L VAs) Ss: Its synthe vied, but unsuccessfully. 
OBSERVATIONS of the state of the ai lifferent public 

have been taken, and the it has been given in a pam] 

written by Dr. Ross, ly read before the’ Association of 
Medical Officers of He normal amount of carbonic acid 
in atmospheric air is reckoned at about 4 per 10,000, but it has 
bee ound that in some of our theatres and public buildings it 
reaches from 10 to 32 parts per 10,000. In the Court of Chancery 
with the doors closed, the amount is 18; in the Chamber of 
Deputies, Paris, 25°0 ; in even an ordinary dwelling house by day, 


sis Was 












78; while in a workhouse it has been found in the proportion 
of 120, 


iWNBEUN has shown, by a long series of experiments, that, on 
metals with water in contact with air, small 
ydric peroxide are formed. By a repetition of this 
Struve tinds that the presence of air is 
l condition. When a solution of blood 
deprived of tibrine is agitated with metallic zinc, the transparent 
solution becomes cloudy, and a brownish-red precipitate forms, 
| meanwhile becoming clear again. The filtered solution 
; ins of tannic acid to be entirely free from h itin 
Exp apes ts are given showing results obtained, but complete 
details reserved lor a subseq ent article, 


of glass with stecl 1 


shaking v rious 
quantities of 
experiment 


not an indispens 














Sen cutti s been demonstrated to be 





possible, provided its point is ground into the form of a common 
i But while hard steel of this form will cut glass, 

i bring a steel point to the required shape, and 

it also soon wears out and becomes worthless until reground. 


Many efforts have been made to make a tool of steel that would 
compete at least approximately with the real diamond for this 
purpose. It has been discovered that a ] cylindrical point of 
steel, when made to rotate upon glass in such a manner that 
its longitudinal axis shall make an angle of 45 deg. with the 
surface of the glass, approaches in effect so nearly to that of 
the real diamond that it is a very cheap and effective substitute. 





vars that some continental makers of sulphuric acid 
it of adding to ay he umber acid a sutticient 
> of some cheap acid sulphat« as to bring the sulphuric 
is hydrometrical tests are concerned, up to the desired 
deg alt “i nsity. M, Fleischer, having cause to complain about 
the bad qu: lity of inal go-carmine prepared with a cert sample 
of si ulph uric acid, Was induces l to ev: iporat » some of the acid, and 
on doin 80 ‘liscovered the formation of crystals of s ulpha te of 
soda, This kind of adulteration, however re: aulily « detected, might 
cause in many dye and madder and garancine works very serious 
loss and gre at inconv. nience, pot os a gross fraud ; the inducement 
is the saving st of evaporation and apparatus connecte.! 
therewith. 


ries of experiments Mr. anee wae t has s icceeded in 























) that heat does not continue increasing in proportion to 
depth. Down to 100 fathoms it certs inky does so, to the extent 
f 1 deg. for every 50ft, But in the second 100 this falls to 
ls in 70ft.; and in the third to 1 deg. in Sdft. It follows that 


at depths do not nece ssarily involve excessive ly hig gh tem 
ire, coal working can be carried on below the leve I pre viously 
ed pos ssible. This is pre wctic ally proved at Charleroi, in 
um, where coals are won without any difficulty at the stu 
pendous depth of 4000ft., or about three-quarters of a mile. Dy 
including the quantity remaining in our coal-fields down to that 
\ ipply would probably be sufficient to last for another 
10) years, even at the present rate of consumption. Dut it is 
quite possible that before long consider: able saving will re sult from 
economical methods of burning fuel. The «quantity of cx 
juired to pro duce a ton of pig iron fell to 5! ewt. in Is72 fr 
G0 ewt. in 187]1--which implied a saving of 9 ewt. per ton ona 
il production of nearly seven million tons. 
ws thod in use in the London Custom-house for the deter- 
mination of alcohol in fusel oil, consists in shaking the liquid 
to be tested with an equal volume of water, and allowing it 
to stand twelve hours, at the expiration of which time it is found 
separated in two layers, the fusel oil being at the top. The specific 
gravity of the lower layer is taken, and from this the amount of 
proof spirit is ¢ alculated. This, Dr. Ulex says, leads to very false 
results, since crude fusel oil contains also «thylic, propylic, butylic, 
and amylic aleohol, which are variously soluble in water. He re- 
commends the separation by fractional distillation and the use of 
saturated solutions of sodic chloride. He places 100 c. c. of the 
fusel oil to be tested dave a retort, and distils off 5c. c., and shakes 
this with an re ial quantity of saturated salt solution. If, on 
standing, one-half or ‘more of the li juor is fusel oil, we may be sure 
it contains le ss than 15 per cent. of proof spirits, a renders it 
free of duty in England. If less separates, shake some of the 
li ” with an y of brine, allow it to stand; after 



































= omotives are of the Fairlie pattern, uilt by the 
i 1 Mi chine W orks, at Taunton, Mass. 1c snow-plough 
are ft. Sin. wid id have spring trucks with 30in. wheels. 


rating distil the spirit from the salt solution and determi: 
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MISCELLANEA, 

A COMMENCEMENT has been made in repairing the machinery in 
the metal mills at Chatham Dockyard which wasso greatly damaged 
and deranged by the breaking of an immense fly-wheel last week. 
It has been found upon examination that a great deal of the ma- 
chinery will require replacing from having suffered damage, while 
a large part not actually damaged will have to be re-set, from 
having been so greatly shaken by its sudden stoppage. 

THE following gentlemen have been appointed by. the American 
Iron and Steel Association to cc lect, classify, and analyse the iron 
ores and coals of the United a ates for the P hiladelphia C entennial 
Exhibition of 1876 :—Prof. J. P. Lesley, University of Pennsyl- 
vania; Prof. F. A. Genth, —. ; Prof. Persifor Frazer, Jr., do.; 
Prof. R. W. Raymond, Am. Inst. of Mining Eng.; Mr. Thomas 
M. Deown, do.; Prof. Fred. Prime, Jr,, do.; Mr. Eckley B. Coxe, 
ot Mr. J. Blodg zett Britton, Philadelphia; Dr. Chas, M. Cresson, 
hilac elphia ; Prof. T. Sterry Hunt, Institute of Technology, 
——o. ; Prof. George C. Cook, State Geologist, N. J.; Mr. James 
C. Bayles, Editor of the Zron Age ; Dr, Robert Peter, Lexington, 
NN 
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LocoMOTION in Constantinople is, under certain circumstances, 
acconipanied by a pleasing excitement beyond that caused by the 
actual journey. All persons using the tramway company’s cabs 
receive from the driver a printed s sip bearing a number, and every 
two mont a lottery is drawn, the winning numbers gaining 
sprizes. At the last dri awing the prize of £20 fell to the lot 
of the lucky owner of No. 51,547, Phis lottery is, says the Levan 
i i, not only an amusement to the public, but it enables the 
company to exercis se a control over the pecuniary honesty of thei 
drivers, as the books from which these numbers are drawn have 























counterfoils with corresponding numbers, and persons who use the 
cabs n st in preserving the tickets given to them, 

On Thursday week, at the y County Court, « question of 
considerable inportance to iron-workers was tried. Two actions 
were brought against a contractor at the Elsecar Ironworks to 
recover certain sums of money in the shape of shaves in an advance 
received by him. It appears that the plaintitfs engaged to work 
under the defendant, who was a contractor, and were to receive 
Gd. per ton on bar iron, and 6)d. per ton on railway iron, These 
Wages Lto be paid up to Ap wil, when advance of 7), per 
cent, Was given to the defendant, but who refused to pay the same 
increase to the plaintiffs, To mw t rule of the trade the 
plaintitls V t lled, and id wt contrac bi reecly al an 


advance they paid those under them in proportion to it, Defendant 
said he distinctly told the plaintitfs he should not give them 
any advance, and if they were not satisfied they could give notice 
leave. A verdict in favour of the defendant was given. 

NERAL meeting of the members of the North of England In- 
stitute of Mi - and Mechanical Engineers was held in the Wood 
Memorial Hi: Ne weastle-on-Tyne, on Saturday, Mr, I, Lowthian 
Bell, MP. ior vice-president, in the chair, The seeretary 

















(Mr. vy. But ing) st - d that he had been to Cardi? to arrange 
for a gy of eir own institute and that of South 
Wales in , and all the preliminaries of the meeting had 
been made. z ting of the Midland Institute, which would 
also be held in Cardiff at the same time, would be separate, A 
large numbes of new m embers were elected. Mr, G, A. Leborn 
read per entitled ** Notes on Further Researches in the 


Ni _ al P its of Hainaut, with Remarks on their ? robable Origin, 
Mr, J. LB. Simpson stated some new facts he had obtained in rela 
tion to the subject treated of in his paper on ** Natural Shafts in 
} Measures of Belgium. Both papers were discussed, 
rick Hurd read a paper on Hurd and Simpson's patent 
‘ coal-cutting machinery for straight 








ait-compressing and self-acti 
work, large wall, md p liar and stall work, 
by Mr.J. Wallace, ** On the Combustion of Coal Gas to Pr nico 
Heat,” were discussed, 





Phis paper, and one 


PiueRE has been instituted by the French Government, under the 
Minister of Public Instraction, a commission of scientific and 
literary voyages and missions, The object of the commission, we 
learn trom / u , is (1) to discover what are the most use 
ful scier wil lite ry enterprises : (2) to « mine the projec ted 





voya i iw roy L to the linister;: to) to stud the 
progrann ‘ t tulssions, to ive detailed imstractions to 
those who undertake them, an to carry on correspondence, if 


} necessary, during the voya : (1) to examine, on their return, the 


j 





|} publication in a 


works on which the voyagers have reported, and prepare their 
, When that is founded ; () to 
as may be worthy of honourable 
ir euterpriso ; (1) to appeal to the 


record of missio 
name to the Ministersuch voyage! 


reward atter the cc mpletion of t 















rious administrations to conccutrate on certain enterprises all the 
resources at the disposal of the State. The Under-Secret 4 
State is president of the commission, and M, Beule vice-presid 
while among the members a MM. Felix Ravaisson, Conserva- 
tor of the Louvre Musewm, Leon Renier, Chevreul, Milne- 
Edwards, D’Avezac, president of the French Geographical 
So iety. 
ommodation at Shanghai appears to be very satisfac 
t What is known as the * Old Dock” at Hongkew is S70ft, 
] on the blocks, and at spring tides cau receive vessels up to 
. dr . The dock-gate is 54ft. wide, and there is a width 
of 50ft. on the blocks. Alongside the dock are located machine 
and boil ithery, fc ries for brass and iron castings 





coppersmiths , pattern .&c. The machine shop is titted 
with new and innoor d tools; the largest lathe will swing on its 
face-plates of 14ft. diameter, and will turn a length of 56ft, There 
are also planers, shaping machines, screw-cutting machines, 
drilli machines, &c., the whole constituting g a first-class esta 

blishment for the constructing of or repairs to any kind of vessel 
or to any description of machinery or boiler work, The several 
dep ents are under skilled foreign direction, assisted by a 
number of foreign employes. The dock at Poutung is 520ft, long 
it blocks, and is about to be lengthened to 450tt. The dock 

is S2ft., and G5ft. on the blocks, Draught of water ISft. at 














pring tides Adjoining this dock there are accommodation " 
the « of ships, two dwelling-houses for officers, and godowns 
fe ife keeping of stores, Ac Phe docks are, we believe, the 
property « of Messrs. Farnham and Co, ; 
AccornDING to the Jron and ¢ Trad Review the pig iron 
market is in omewhat unsettled condition, Makers are, asa 
rule, heavily sold, an me firms can hardly take any more co 
tracts for sever ! thes. Other rain, who adopt the policy of 
i ! no stock, may have iron to ss he! t three or four 
mont und this they willing to pla itasacriiice, Ina trade 
of magnitude as that of Clevel an there must of necessity Le 
ome mak who are not strong enough to + very independent, 
an in y have not disposed off for the next quarter, will, 
by them, be pl i on the market. But making full allowance 


for all this, and for the nervous ironmasters, who are always 
up in the clouds or the exact reverse, there is “wf very little 
iron on the Mik ry llesbrough markets. A good deal of ** bearing 

is, however, going on, from which it is to be infe a that som 

heavy purchases are contemplated as soon as prices hay 

been temporarily reduced to their lowest point Small lots 
of iron are offered at low prices, and no doubt transactions 
have actually taken place at figures many shillings below the 
makers’ prices, but in the aggregate the quantity of iron that has 
changed hands in this way has been almost nominal, compared, 
that is, with the enormous make of Cleveland. The meeting yes- 
terday at Middlesbrough was well attended. Towards the close a 
firmer tone prevailed, owing to the fact that the action of those 
parties who were beating down the market became apparent. 

Coke agents are now much mapee ager to sell, and to meet con 

sumers as to price. Even the best qualities have in most instances 
given way, and really good coke can now be bought at much 


che aper rates. This isin favour of the pig iron maker, and though 





prices should before long take a lower range, they may yield mone 
fit than the inflated rates that have so! prevailed, 
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THE MANCHESTER EXHIBITION. 

On re-visiting the Exhibition we discovered in an out-of- 
the-way position a very excellent fuel economiser and smoke 
preventer. We allude to Prideaux’s furnace front for auto- 
mitically regulating the air supply. We fully described this 
apparatus as fitted to the furnaces of the steamship Republic, 
ot the White Star line, in our impression of Oct. 11th, 
1872. Briefly, it consists of a horizontal opening about 1hin. 
wide placed over the furnace door. This opening is furnished 
with a lid or cover, which is raised to the full extent whenever 
the door is opened for the purpose of firing by means of a spiral 
cut in the hinge which actuates a lever. By means of a 
mercury cataract the cover closes very slowly, and thus admits a 


INTERIOR VIEW 


; a 
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sufiicient supply of air to insure the complete combustion of the 
vreen fuel, and when this has become incandescent the air 
opening is closed. The furnace door is furnished with a number 
of finely perforated plates placed parallel with the back of the 


door and projecting into the furnace. The air as it enters | 


through the horizontal opening has to pass into the furnace 
through these plates, and consequently becomes very finely 
dlivided and heated before it reaches the fire. Mr. Prideaux has 
devoted upwards of twenty years to the subject of economy of 
fuel, and he offers this apparatus to the public as the result of 
this experience and labour. He claims for it the following 
advantages :—(1) A saving of from 16 to 26 per cent. in the 
consumption of fuel, using bituminous coal, and from 10 to 16 
per cent, using Welsh coal. (2) An increased supply of steam at 
a more uniform pressure, with less stoking. (3) Complete 
absence of smoke. It is to be regretted that this invention 
should be so placed that from the small space which it occupies, 
and from the absence of any person to explain its action, it is 
not likely to attract the attention of many visitors. 
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TWIBILL’S SCKAPERS. 

Irving's self-acting damper for steam boilers is an apparatus 
intended to regulate the pressure of the steam by closing the 
damper in the bviler flue in proportion to the increase in the 
pressure of the steam above the’ maximum required. This is 
effected,as shown inthecut, by conveying the steam from the boiler 
hy a pipe A into a cylinder B, closed by a flexible diaphragm, 


which raises a plunger C; this acts on levers D D, connected by a rod | 
with the damper E. The machine is regulated to the desired | 


pressure by adjusting the ball F. There is a small screw G for 


securing the minimum draught required to carry off the smoke | 


by preventing the damper from closing entirely. The damper is 
fitted in the flue at an angle, so as to open and close with the 
greatest rapidity. The spindle rolling in oblong slots on V edges, 


all friction is avoided. All parts of the machine being made to | 


work on steel centres with V edges, its action is sensitive, a 
rise or fall of 1 1b. of steam being sufficient to affect the damper 
when properly adjusted. Owing to its simplicity of construc- 
tion, this machine can be readily affixed to any boiler now in 


use, and is not liable to derangement. By it the steam is made 
to control the damper, which, by checking the fire, in its turn 
controls the steam. 

Gall’s mercurial self-regulating air valve for preventing smoke 
in boiler and other furnaces consists of a balanced valve placed 
in the bridge below the fire-bars regulating an aperture leading 
to the back of the bridge. When the furnace door is open for 
firing a lever connected with the door turns the valve over and 
closes the aperture; when the furnace door is closed after the 
admission of fresh fuel, the valve is set at liberty and commences 








SIDE VIEW OF SCRAPER & THE SPIRAL OVERLAP. BACK VEW&THE SPIRAU OVER LAPPING SCES 


| to open by the action of mercury contained in it, the action of 
| which is shown by the sketch below. When the valve is suddenly 
| reversed the mercury at the bottom passes readily to the top 
through the two side channels marked A A, As the valve com- 


EXTERIOR. VIEW 


TENT BOILER 


mences to close the mercury passes from the top to the bottom 
through the hole in the division marked B. As the mercury 
accumulates in the bottom it increases the speed with which the 
valve closes, and eventually shuts it altogether. The valve is set 
to close in about two minutes. By the use of this invention a 
| large supply of cold air is admitted at the back of the bridge 
immediately after firing, which gradually diminishes as the 
fire burns up. Toa certain extent there is a similarity between 
| this invention and that of Mr. Prideaux, which we have just 
| described. Both inventions automatically admit air to the 
| furnace immediately after firing, the one admitting hot air in 
front of the furnace and the other cold air at the back of it, 
| and in our opinion the former system is much to be preferred. 

One annexe is devoted entirely to articles manufactured and 
| exhibited by Mr. Joseph Twibill, the most striking feature of 

| which is a full-sized fuel economiser, which at first sight appears 
| to be an exact counterpart of Green's economiser in the adjoining 
| annexe, and which we have already described. No doubt the 
| two economisers are identical in principle, both consisting of a 
series of vertical tubes placed in the flue 
between the boiler and the chimney, but 
the difference between them consists in the 
mode of construction and in the form of 
the scrapers. The bottom ends of the pipes 
are formed with bored and turned socket 
and spigot joints forced together metal to 
metal, while the top of the pipe is con- 
nected with the transverse pipe by a faced 
joint secured by bolts and nuts, In order 
to remove a pipe in case of fracture, it is 
only necessary to slacken the bolts of the 
tive other pipes, which are connected to the 
same transverse one, place sume packing 
strips in the joints, when by tightening the 
bolts of the split pipe it is easily with- 
drawn without disturbing any of the brick- 
work. The most important improvement, 
however, is in the form of the scraper, which 
is made in halves, overlapping each 
other, and thus completely embracing the 
tube to be scraped. The scrapers have their 
upper edge placed spirally on the tube, and 
by means of inclined surfaces in the bearers 
which carry them they are kept constantly 
pressing against the tube by their own 
weight. The annexed engraving willshowthe 
construction of the scrapers :—A, is the 
pipe ; B, the double-edged scraper, in two 
parts, and carried by the wedge-tightening 
surfaces C and D; E, the supporting 
and actuating scraper-bars; and F, the bottom box, with 
sockets to receive the pipes. Twibill’s economiser is also 
shown as adapted to domestic purposes; in this case the 
pipes are placed in the kitchen flue and are used either for 
heating water for domestic purposes or for heating air for warming 
and ventilating the various apartments of the house. In this 
adaptation the scrapers are worked by hand occasionally in order 
to free the pipes from soot. 

Bell’simproved patent fuel economiser is intended to utilise the 
waste heat from the boiler in the same manner as Green's or 
Twibill’s, but the arrangement of the hot water pipes is entirely 
different. The feed-water is passed through pipes arranged in 
three or more spiral coils. In the centre of the coil is a vertical 
shaft carrying two arms, each of which supports a scraper in two 
halves embracing the pipe. By revolving the vertical shaft the 
scrapers are carried round, and by the action of the spiral are 
carried from top to bottom of the coil and vice versé. Itis stated 
by the exhibitors that these coils are cast in one piece, thus 





avoiding all necessity for joints, and securing a perfectly smooth 
surface for the action of the scrapers; and they claim great economy 
on account of this mode of construction. In the first place, we 
consider that the casting of a spiral coil of pipes in one piece 
would be almost impracticable, and certainly very expensive ; and 
secondly, in the economiser exhibited at Manchester the coil is 
formed of short lengths of pipe screwed together, and not cast in 
one piece as stated. It is asserted that the form of scraper cannot 
be improved. All we can say is, that on more than one occasion 
we noticed the scraper travel from top to bottom of the cvil 
scarcely ever touching the pipe to be scraped. We do not think 
that this economiser is to be compared with those formed of 
plain vertical pipes. 

A model of an apparatus for condensing and purifying smoke 
and other vapours, exhibited by Messrs. Johusun and Hobbs, 
and Heslop Wilson and Budden, has attracted a great deal of 
attention. The apparatus is constructed in the following manner : 
In any convenient part of the flue, between the furnace or hearth 
and the chimney or outlet, a chamber is formed, the bottom part 
of which serves as a tank to contain water or other liquid ; above 
the surface of the water is mounted a revolving wheel or drum, 
having wings on the periphery which dip into the water, and 
as the wheel revolves throws up a shower of spray in an inclined 
direction. In advance of this wheel, and nearer to the chimney, 
is formed an inclined screen constructed of a number of vertical 
partitions of graduated heights, those nearest the wheel being the 
lowest, so that the top of the partitions form an incline at about 
the same angle asthat of the shower thrown off from the wheel. 





These partitions are provided with laths set horizontally or at an 
| inctinution, and the whole screen is so arranged and situated that 
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the smoke passing frcm the furnace to ¢he chimney must neces- 
sarily pass through tle spaces between the partitions, whilsi the 
shower of water is prc j»cted over the top of the same and falls 
down in a divided stave from one lath to the other betwe a the 
partitions, By this means all soot in a solid state is washed out 
of the smoke, and also all acids or other particles are removed 
from the same. In fact, the smoke becomes thoroughly washed 
and purifyed on its passage through the shower and between the 
partitions, and only the purified vapour escapes by the chimney. 
The water from the partitions falls again into the tank and is 
used over and over again. The soot and also the other matters 
extracted from the smoke, whether solid or in the form 
of a solution, may be extracted from the water and utilised 
in a variety of ways according to the nature of the material 
under combustion. Instead cf a wheel as above described, 
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GALL’S MERCURIAL REGULATOR. 


any other means of producing a shower by water under pressure 
or by the condensation of steam may be applied in combination 
with the screen, and by putting vanes on the wheel and admit- 
ting smoke at the centre the draught may be greatly accelerated. 
In some instances, also, a jet of steam might be placed in the 
chimney for the same purpose. We fail to see how the adoption 
of this apparatus would lead to any economy in the consumption 
of fuel, although if applied to an ordinary furnace it would 
undoubtedly abolish the smoke ; but we do not think that many 
steam users will be found willing to devote the space and money 
necessary for the erection and working of this apparatus merely 
to obtain the absence of smoke, which can be equally well 
attained by other simpler means. Moreover, there is always an 
objection to an artificial draught instead of a natural one, For 
chemical works, however, where valuable materials can be ex- 
tracted from the fumes or gases evolved from various descriptions 
of furnaces, we think this apparatus may be employed with 
equal advantage and profit. 

Heyworth and Wilkinson's patent improved fuel economiser 
and spiral water circulator consists of a series of copper spiral 
tubes placed in the flues of a Lancashire or Cornish boiler. It 
can, of course, be readily applied to any existing boiler, and 
increases the heating surface to a very considerable extent, in a 
somewhat similar manner to the well-known Galloway tubes. 
No doubt these tubes would greatly promote the circulation of 
water in the boiler, as owing to their small diameter, and being 
full of water, there is no escape for the steam generated in them 
except by passing through the whole length of the coil, and the 
steam thus generated no doubt carries with it a large quantity of 
water which must be replaced by water from the bottom of the 
boiler, and thus the circulation is improved. On the other 
hand, the steam cannot escape so freely as it can in the Galloway 
tubes, and we are inclined to prefer them to the spiral tubes, not 
only on this account, but also because they materially assist in 
strengthening the flue, which the spiral tube cannot do. No 
doubt the spiral tubes would be self-cleaning, from the expansion 
and contraction that are continually going on, and which must 
break up any sediment there may be in the tubes, and cause it 
to pass away through the rapid circulation of the water. 

Johnson's patent steam dryer consists simply of a pipe placed 
in the steam space of a boiler, one end being open to receive the 
steam from the top of the steam chest, and the other end being 
connected with the steam pipe leading out of the steam chest. 
The steam has to traverse the whole length of the pipe before 
being used, and thereby dryer steam is obtained and priming 
prevented. Moreover, from the manner in which the steam is 
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taken up, it is free from dirt or scum, and therefore does not cut {lows :—It uses all the escape steam from the engine, bringing it 
or injure the rubbing surfaces of the engine. into contact with thin sheets of falling water at different eleva- 

Stilwell’s patent water heater, exhibited by Messrs. J. Bailey tions, rendering it impossible for any water to pass through the 
and Co., is intended as a heat extractor, lime extractor, mud col- jheater without being thoroughly heated, and the volume of 
lector, and filter for steam boilers ; also used for producing clean ‘steam used enables it to heat and purify a large quantity of 
hot water for brewers, paper makers, calico printers, woollen twater. A large volume of steam meets the water as it enters 
manufacturers, &c. The heater, with {its ;movable shelves and the heater,"flowing over the edges of the overflow cup in a thin 


| upward filters, with which arrangement river water may be 

| almost perfectly purified. 

| An agricultural portable engine is exhibite | fitted with Young's 

| patent spiral bar furnace. The only ci ference between this 
engine and an ordinary one of the same <]iss is that the hinder 
part of the fire-box is stopped short abcut one foot above the 

' level of the bottom of the front and sides, This is done in order 
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SUDLOW’S ROTARY ENGINE. 


.verflow cup, suspended on the’end of the cold water pipe and | sheet, dashes it into spray, sets free the salts held in sulution, when 


{ ltering camber to be filled with anysuitable filtering material | the work of depositing begins immediately, the heaviest deposit | 


is no doubt familiar to our readers. When the inven- | always being found on the top shelf, while the flowing water, as 


| it passes from shelf to shelf, is constantly subjected to the 
; ascending current of steam until it passes into the filtering 
chamber beneath, having deposited upon the shelves all that por- 
tion of the salts held in solution that will crystallise. The shelves 
of the heater are constructed of cast iron with corrugated sur- 


packing of which adheres to the door and not to the heater, 
and will last a year), thus affording ready access to every inch 
of the heater for cleaning the same, and the arrangement for 
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faces, so as to give the largest possible superficial area, and are | 
all removable through the door on the side of the heater;(the | 


ELEVATION 


to afford space for the application of the spiral bars, which con- 
sist of a double-threaded open-work screw, the two threads at 
one end being left-hand and at the other end right-hand. This 
screw is carried on trunnions working in bearings attached to a 
hinged door frame, filling up the space left at the bottom 
of the back of the fire-box, and placed over a hopper plate, 
the lower part of which is curved to form a sort of “race.” 
This “race’’ is continued within the furnace by a wrought 
iron plate, from the upper part of which start the fire-bars. These 
lie at a sharp angle, and their upper ends abut against the 
fire-box tube-plate. The mode of feeding the furnace is as fol- 
lows :—Supposing a fire to be already existing in the fire-box, 
fresh coal is introduced by placing it in the hopper, and by 
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fastening the shelves precludes any possibility of their sticking | 
fast. The system of filtering the water is one which effectually | 
removes mud, sand, and all other impurities which will not crys- | 
tallise and adhere to the shelves. The water, after making the cir- 
cuit of the shelves, passes behind the watershed directly to the 
bottom of the heater, thence up through the perforated plate, upon 
which the filtering material rests, and on up through the filtering 
material to the discharge pipe. The great superiority of an upward 
filter over a downward or side one is that all the particles of mud 
and sand, instead of being dragged by the current of water 
| through the filter, as in downward or side filters, settle readily 
; to the bottom of the heater, from whence they are drawn off 
tion is used as a heater only, where the water is clean, the | or blown out through a waste pipe for that purpose. In some 
filter can remain empty and be only used for the hot water. | cases, where the water used is exceedingly muddy, there is 
The points of superiority claimed for this apparatus are as fol- | attached to the bottom of the heater a mud well and outside 
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OMMANEY AND TATHAMS HORIZONTAL ENGINE. 


turning the spiral bars by means of a long lever fitted with a 
ratchet arrangement the fuel is carried into the lowest part of 
the fire-box, and delivers it on to the sloping plate, up which the 
fuel is forced by the action of the screw, and thus the fire 
is fed with fresh coal from beneath. A carefully-conducted 
series of experiments made with this machine by Mr. F. J. 
Bramwell, proved that the consumption of smoke was perfect, 
and that the duty of the boiler was greater as regards the total 
quantity of water evaporated in a given time with the spiral bars 
than it was with the best hand firing, and this greater duty was 
not obtained at the cost of economy. 

A specimen of “ Howard's Safety Boiler” is exhibited by the 
Barrow Shipbuilding Company, by whom the manufacture of 
this boiler has recently been taken up. It consists of a 15-horve 
power boiler composed of two sections of five tubes each, The 
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t v iron welded up--are 10ft. long and Yin 
eter, connec th k aud front to castings, which are 
really 1e end being inserted in the wrought iron 
tub ‘ ri l together. This plan has only 





recently b rder to obviate the system of screwing 








the tubes into thi castings at both back and iront, wh h has 
recently { in several instances, and led to the adoption « 

bolts passing through the tubes from back to front in order to 
hold the boiler together. The plan of riveting wrought and cast 





s; but on the whole we consi- 
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of the casting, the one opposite the tube is closed by a door, and | 
the other two are ts receiving short pij vhich communi- 
c th the tubes above and below. The short pipes Lave rust 
i nade in the ordinary mann nda bolt 1}in. in diameter 
passes from top to bottom of the Loiler through each of the ver- 
tical tubes. The principal tubes are placed rising slightly frou 
front to back, where a steam receiver is placed above the boiler. 
This boiler can be worked up toa pressure of 150 Lb, to the square 
inch. 

Messrs. Ommaney and Tatham ¢ sep a very neat horizontal 
engine fitted with a variable « Xpansion valve retuatt 2d directly by 
the governor. ‘The is exe edi igl A simple and compact, as 

; 7 f ha 





may be seen on referer 
control over the valves; ne v 
re ome aon a th A, iain 
pansion valves, which ave equilibrium ; CC, links conn 
xpansion. valve spindles with the double k D; KE, rod 
cting lever D with governor ; > block in which leve r 
vibrates, receiving its motion centric rod H, neg 






ernor 
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cting the 


wail 
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con- 
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from the ec 





with it lever D. By the vibration of this lever the pr sition mn of 

the expansion valves 1 B are altered, thereby varying the ent-of 

of the steam in the cylinder in accordance with the load 
Simpson and Gardener's crankless engine—a working inedel ot 





linder 
three 


msi-ts of a i Cy 





which is exhibited—« pair of horizont ; 
placed opposite to each other, and each furnished with 
known to the inventors: these 
three piston-rods connected by crosshead, to which is 
attached the an eccentric; in fact, the engine is driven 
by means of an eccentric instead of a crank, and we do not see 
anything worthy of adoption in this arrangement. 

nt rotary engine is another attempt 
team to produce a revolving motion v 





ye rea In 


piston-rods, for 
are at 


trap ot 


all 
Sudlo 





to utilise the 
having 


w's pat 


power of ithont 


recourse in the first instance to a reciprocating motion. The 
engine exhibited consists of five cylinders mounted on the same 
horizontal shaft. Each cylinder is 12in. internal diameter, and 
is steam jacl The revolving piston is of a peculiar form, 
and is made i by mean steel packing ring, behind 





which the steam i lnitted. A movable abutment is inserted 
into the cylinder, which retires to enable the piston to pass it. 
The exhaust steam passes into the jacket. The steam is used 
with a sixfold expansion, and all the usual advantages of rot: wy 
engines claimed for thi which is certainly a very in- 
genious machine. In the eut, A shows the cylinder ; L, pis ston; (, 
abutment; D, steam pipe; EF, exhaust pipe. 
the exhibition, 





are one, 


movable 
not! 


In continuing our inspection of we 
a very fine specimen of the pioneer of improved furnaces, 
we mean Juke’s grate. The example referred to is exhi- 
hited by Messrs. Whitworth and Co., of Milnrow, near Roch- 


dale, who have made several improvements in its construction, 
by simplifying the gearing, adding an arrangement for raising or 
lowering the back end of the grate to enable unusually large 
clinkers to pass the roller; it fitted with longitudinal 
water boxes at the sides of the furnace, which are placed in con- 
nection with the | and add to the heating uri we. The 
principle constructed too well 
known to require explanatien ; suffice it to say that the fire-b: 
are formed into an endless band, travelling on rollers at each end 
of the furnace ; the fuel is fed on to the band through a hop per 
and carried slowly into the furnace, These grates give satisfac- 


. } 
IS) also 





boiler, 
h these furnaces are 


upon whi is 


ars 


tory results as regards economy of fuel and combustion of 
smoke, but are very expensive and complicated. Moreover, 
from their great bulk they are only adapted to boilers which are 


fired externally, a class that is rapidly becoming extinct. 
Messrs. Ormerod, Grierson, and Co., of Manchester, exhibit a 
well executed model of Suckling’s patent sectional steam boiler, 





which was illustrated and described in our uamber of February 
28th, 1873. 

Two drawings are shown of ©: hy-rore » boilers, 
which we illustrated « 1 th : Hillut and Copley's 
rotary coal-cutting macl a ted by Mr, Bass, is on 
the same principle as that of rs, Winstar nd DB : 








machine, which we have already deseribed, only it is nauch more 
complicated upies more space, but, on the other hand, 
it has the advantage of being seli-propelling, but can only cut on 
one side of machine. 

Messrs, Norton and Hawkesley’s patent disintegrator is shown 
as being particularly adapted tor grinding in large quantities 
coal, coke, pitch, lime, chalk, peat, and other material | 


ind occ 


the 


used in 





the manufacture of artificial fuel. The disintegrator is formed 
with one long spindle, on which are keyed the pulley, the 
erusher, and the dise holding the beaters, thus securing very 
simple construction, — friction, or wear and tear. By loosen- 


ing two swing bolts, but without removing the nuts, the top 
half of the machine can be raised and acce ss gained to the ¢ 
and beaters. There are six beaters in the larger size and four in the 
smaller size machine, one beater being near one side of the case, 
the next on the opposite side, leaving an equal interv: = between 
them ; the revolution of these beaters drives the material in a 
vigzig path round the cirele, thus obtaining a large amount of 
violent percussion. A crusher revolving at a high velocity 
works in the feed chamber, and reduces large lumps of mater al 
to w size suitable to enter the beater chamber ; here the 
already alluded to—which are formed of wrought iron faced with 
steel, and held by a dise keyed on the same spindle as the 
crusher—drive outwards by their centrifugal force the material 
operated upon, and triturate it against blocks of iron {ixed in the 
upper semi-circumference of the casing. The fineness of the 
pulverised material depends upon the size of the interstices in 
the gratings whieh occupy the lower semi-circumference of the 
casing, and through which the material escapes. 

Une of the most striking objects in the Exhibition is the stand 
of Messrs. J. Bailey and Co., containing a large collection of ex- 
ceedingly well-finished boiler fittings, speed indicators, pyrome- 
ters, and other ingenious appliances for which this firm has a 
reputation, the whole surmounted by a handsome turret clock, 
with a dial 7ft. diameter and a bell of 5 ewt., which they kindly 
placed at the disposal of the Society. On their stand we noticed 
several of Hallam’s patent injectors, which are extensively used by 
manufacturers for hfting tluids and semi-fluids which would from 
their nature njurious to pumps, and which ¢ 
be heated. injector accomplishes both 
same time, 

Grindrod’s patent automatic boiler-feeder i 
The operation of the apparatus is as follows 
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he 
it 











ulso require to 
operations at the 


prove 
The 


also worthy of notice. 
When the water 








in the steam boiler is below its proper level, the several parts of 
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THE ENGINEER. 
feeding apparatus are ax in Fig. 2; t 






yw 





cock or valve on the pipe ¢ has been opened to pert 














rough the same to the reservair a. The valve 1e top of 
the reservoir is first opened hown in Fi mit the air 
to esca when the reservoir ¢ tely filled 
with wi vhich will enter it i pipe ¢ nrg the 
br mech pipe y, the v = 11 being then cl} pw steam pass- 
ing through the pipe As the reservoir is lied the float i! 
rises, sliding on the oa from the positi ban! in Fig. 2 to 
that shown in Fig. 1, or until it strikes and the lever h 
This turning of _ be lever / will te the ves kt and A? as 





mimunic ation 1 between t ior of the reservoir and 
, thereby cutting off ‘the “up ply of water from the 
As soon as the itted the } 


to open ¢ 


, 
tie 


steal pl} 
branch pipe 4. 





steant 2 















sure within becomes equal to that in t! the ch 
il et will be opened, and the wats will flow by 

ravity t! h the pipe e into the boi the ilu | 
down its rod @ as the water leaves the reservoir, until trik 
tl top 2. Phi viking of the stop i2 will so act on the lever 
hand the valves ope L Ly the as to move the latter t 
their original position, see Vig. 2; or, or , the st 
will be shut off and communication th the feeding branch 
opened, At first the pressure of steam within the reservoir 

be suflicient to force back the water, b this steam becoming 


quickly cone 
valve 





and the 





When the lever / 










| will be filled as again ecnipued 

turned by the iloat @! and fresh steam admitted to the re 

the operat of fllirg and emptying the reservoir bei ‘ 
tinued automatically in the same manner until th ier h 
been filled to the proper level. The steam pipe ¢/, as before 
mentioned, communicates with the boiler at the 

line, so that as soon as the water rises to this point steam he 
flonger pass through the said pipe to displace the water con 
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beaters | 


It 





rem uinin y 
‘will t s be seen 
+e | 


boiler by 


tained i in th 1e@ reservoir, the latter co 
until the boiler again needs replenishing. 
that the above apparatus will not only fil 
operating automatically, but 1 maintain 
the proper level so lony pply is } 


pipe e. 





nseque 







ter ai exactly 
through the 








Harlow'’s patent hot-water apparatu pipes for warming 
public and private buildings, schools, clurche-, chapels, conser- 
vatories, Xe., is shown. The upper part or portion of these 
boilers ab}ve the fire-rate is constructed of a number of pecu- 





ly formed vertical tubes, joined at the upper end into a drum 


ow ca 7 sig out 














n of the side of which is taken the outlet or 
flow-pipe : an opening is formed in the same drum for t] ro- 
‘tion of fuel. The vertical tubes are joined at the loon r r end 

into a hollow circular ring, which is cast in one piece, prepared 
“ith | branches for tl cept tion of the tubes at suital distances 
apart ; upon the « face of this ring a branch is also cast for 
‘connecting the upper portion of the boiler with the cradle which 
iorms the fire-grate, and which is constructed of two hollow 
castings joined together with wrought iron hollow  fire-bars 


‘hese castings have also branches to receive the return pipes and 
cold-water supply; the whole of the material of the boiler 
thus formed into one continuous series of tubes, every 

wtion of the surface of which is brought in contact with the 
thus increasing the amount of heating 


bonne 





t action of the fire, 





dire 
surface toa maximum. ‘The whole of the boiler is inclosed in a 
casing of fire-brick, leaving a space of about 2in. between the 
casing and the backs of the vertical tubes, which are quite 


straight. The inner portions of these tubes project or overhang 
the interior of this ring, and are flattened as they approach the 
preserve nearly the same distance from each 
other as at the exterior of the ring. The tubes are so arranged 
in tion that each is quite free to expand and contract ; there- 
fore the variable expansion and contraction cannot produce any 
injurious effect. In event of accident any part can be replac ed 
in a short time, and rendering it again perfect, 
which is not the case with ordinary cast boilers, which must be 
entirely renewed. ‘The top of the boiler is covered with cast iron 
top plates, which can be removed in a few minutes without cis- 
turbing the brickwork ; the parts to be cleaned ean be easily g 

at, and the boiler thus made always to retain its power. The 
draught is regulated by means of a cast iron circular plate placed 
ou the top of the vertical tubes, having openings in it corresp 


centre, 50 as 





at a il! cost, 1 





nd- 





ing to the spaces between the tubes, By moving this plate 
a tew inches the size of the opening can be regulated with plea- 
sire. 

By proper regulation of the damper night stoking is en- 
tirely dispensed with, and day stoking gives very little trouble. 


If necessary, one stoking can be made to last twenty-four hours, 
a point which cannot be over-valued, not only in the saving of 


labour, but in keeping up a steady and uniform heat, which for 





horticultural and other purposes is invaluable. We can speak 
from personal experience of this apparatus. 








Tue INSTITUTION OF CIVIL ENGINEERS.—We are 
that supplemental meetings for the reading and « 
papers by students of the Insti 7 have been sore 
following Friday evenings :--Feb, 27th, March 6th, 13th, : 
_ papers to be read on these e ti sare wen ly, **On Coal 

Gas,” by Mr. G. E. Page; ‘The Lisbon Steam Tramway,” by _ 
M. Curry, jun.; ‘‘ The Sewage and Drainage of Towns,” by Mr. W. 
H, Cobley; ‘* The Construction of Tanks,” by Mr. J. C. Ing 
and * On Setting Out a Line of Railway,” by Mr.J. C. Furgusson. 
The chair will be taken at seven o'clock on each eve aur w suc- 
cessively by Dr. Pole, F.R.S.; Bruce; Mr. Bazalge .B.3 
Mr. Bateman, F.R.S.; and Mr. . H. Barlow, F.R. 


CLEVELAND INSTITUTION ENGINE! The fourth meeting 
of the 1 was held in the Workmen’s Soci 1 Club-room on the 
evening of Thursday last, Mr, Jeremiah Head, president, in the 
chair. The proceedings were to have opene i with a discussion 
upon ‘‘ Coal-cutting Machinery and its Etfect upon the Future of 
the Coal-mining Industry,” being the paper read at last meeting by 
Mr. J. 8. Jeans, of Darlington, but as Mr. Jeans was not present, 
and Mr. Firth, the inventor of a coal-cutting machine mentioned 
in the paper, had, in a letter to the president, strongly objected 
to the treatment his machine had received from Mr. Jeans in his 
paper, the discussion was adjourned till next meeting to allow of 
both gentlemen being present. The discussion upon the ** Utili 
sation of Peat Fuel for Heating and Lighting Purposes,” by Mr. 
Bainbridge, of Middleton-in-Teesdaic, was then taken up, but as 
Mr. Bainbridge was not present, and the members generally had 
not perused the paper in consequence of its late issue, the dis- 
cussion merged into an interrogation of Mr. Robert K. Aitchison, 
who exhibited specime ns of peat fuel of his own manufacture, and 
i abrief paper on the subject. Mr. Alfred Dowson, of West- 
minster, then read a paper **On the Construction of Tramways with 
Special Reference to a System for the Cleveland District.” This 
paper was well written, and illustrated by coloured diagrams and 
amodel, The discussion upon the paper takes place at the next 
meeting, when Mr. Dowson has consented to be present, as Capt. 
Bodmer, of London, will then read his paper * On Machinery for 
Making Slag Bricks,” The meeting is expected to be rather an 
animated one, 
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RUMFORD'S DETERMINATION bod THE MECHA- 
\ Ik raed ag \ ALENT HEAT. 
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not’ s fundamental prine les, his cycles of operatic ts 
of a perfect engine—1824. (6) Th ‘si n 
absolute thermodynamic seale of th try—1 1) Joules 
exact determination the mech 1 of heat, aid 
esr dt os n of t \ f hi 
‘ ents—1sis- (ds) ‘ ’ t Rar 
iis and subsequentiy, Ww rea nel freedom from 
hypothesis, by Thompson, of 1 hea r art 
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those of Joule. 
nan earlier portion of t i 7 to {, sec. 15 to 15 
the k of Rumferd is corr and a value of t 
mechanical ¢ juivi Jentis deduced nd it i” f y 
the estimate being based on the a of 359,000 foot-pow 
per minute as the irue value of ‘ Phe « 
of Rumford consi in the of tt ‘ ) 
by the pow: remp: } ! 1 i 
and | his paper t! iv s results w 
tI hils ot oci 
for the y 1 Qs, 
wing that the 1 through the ageney of 
ud not have b from any surrounding o)} 
pression of the: terials employe l or act dup hh, 
rs to me to be extremely difficult, if not im- 
distinet idea of an ything * capable of being 
l in t that heat was es d 









and communicated in these except it be motic 
a and then goes on to ur ersistent investigation 
of the Jaws of governi: uantity of 





heat evolved by a power 








exerted by one horse, he makes it eq tal to the ** combust 
nine wax candles, each ‘jin. in diameter. This heat he also 
states as equivalent to the elevation of vos Ib. of ice-cold 
water’ to the boiling point, or 47544 thermal units, and the 
time occupied ** 150 minutes.” 

The ‘‘ horse-power ” used | hy en sineers as a unit of power mea- 
surement is 333,000 foot-pounds per minute, but this figure, which 


ave 






was taken by Watt originally to x present the ‘‘ 






the strongest London draught-horses,"* is much too h 
plication in estimation of animal power. It is wel! known among 
engineers that two-thirds this figure is a more correct value. 





Rankine** gives for the average draught-horse 25,920 foot-pounds 
per minute, or 452 per second, and this value, correct as it pro- 
bably is for Great Britain, is certainly too high for Bavaria. If 
the horse-power of Rumford be taken at 25,000 foot pounds per 
minute, a value far more likely to be correct than 30,000 as 
assumed in ‘*‘ Sketches of Thermodynamics,” the mechanical equi- 
valent, as deduced frem Rumford’s experiment, becomes 755 8, 
differing by only 1°5 per cent. from the value now accepted as 











determined by Joule a half century later, which is nearer the 
correct value than the result of any other investigation, and is 
even more accurate on. many results obtained by Joule himself. 





ration, radia 
re, and to the 


s due 






Could Rumford have eliminate: | to evi 
tion and conduction, of which loss he was well 









influence of which he refers, it is very certain ths it he vould have 
given us a more precise detern m of this quantity than eve: 
that which is above deduced. 

We may then claim fur Rumford: (1) That he was the first to 
prove the immateriality of heat, and to indicate that it isa form 






a year before Davy. (2) That 
determined with 
& ts 


of energy, publishing s his conclusi 
he first, and nearly 2 half century 
almost perfect accuracy the mech nied equivalent of hea 


cfore Joule, 











That he is entitled to the sole credit of the experiment di 
covery of the true nature of heat. 

The ‘‘second” and “third” of the résumé quoted should there- 
fore be transposed, even if the work of Sir Humphrey Davy 


earlier labour 
of Concor \, New 
should be ac 





should not be deemed simply the supplement of 
merely corroboratory, Benjamin Thompson, 
Hampshire, commonly known as Count Rumford, 
corded a nobler position and a higher distinction than he ha $y 
been given by writers on thermodynamics. 














A REMARKABLE EXPERIM IN PuncHInG CoLtp Inon.—Mr. 
Coleman Sellers has addressed the fo lowing commun ication to 
the Journal of the Franklin Institute: “At the meeting of the 
Franklin Institute, held in December, 1873, two cold-punched 

xagon nuts were exhibited by Messrs. Hoopes and Townsend, 
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| , hut and washer makers, of this city. se specimens are 
worth y of attention from the fact that one of them had a hole fin, 

Llin. deep; the ot s perforated with a hole 

} " un nd liin. d : € “ cimens are remarkable, 
| when we take into cunsic leration the oft-made statement ‘that 
| the naximum thickness of iron that can be punched cold is 
| al howl the diameter of the punch,” as the depth of the smaller 
|} nut is four diameters of the punch. and that of the larger 
one three diameters of the punch. In conversation with Mr. 

Barton Hoopes, who has conducted these experiments, I 
} learn that he has since succeeded in punching a hin. hole 
through 1jin. thickness of wrought iron; the punching which 

lcame out of the hole I have ex: umined, and it differs in no 








but it ] 





oe d 


respect from ordinary punchings 
gin. in length; that is, the *puneh 
cylinder Sin. in diameter and {in. wag t metal formi 
the punching is not condensed into a smooth cylinder, but 
the usual roughness common to all punchings, while the punc 
holes are very smooth. The punch and die-holes are the same 
size, and there has ev idently “A. on a side flow of the cold iron upon 
the entrance of the punch. The operation may in a measure be 
considered a piercing one up to a certain depth, and finally a 
punching out of the residuum after it has attained that depth. 
In punching the fin, hole through lin. iron, the punching showed 
avery smooth surface, and was only Zin. long, seemingly very 
much compressed. I have examined the punches used in this 
curious experiment, and find that they differ in no respect from 
ordinary punches. They are made of good steel, and hardened in 
in some peculiar manner unknown tome. Bars of iron lin. square, 
punched with a fin. punch, show a sensible widening under the 
action of the punch ; and a bar of 1 in. square iron, punched with 
a jin punch, is swelled sideways to 1}{in., showing conclusively 
that some of the iron has been forced sideways. ‘he machines 
used in driving the punch through this great thickness are said to 
he of great strength and accuracy of construction. 


been 
n 


to ows an irreguiil 





ie = 
shows 


hed 














American Society of Civil En since Ts 
+ “Sketch of Thermodynam 
: —— Phil. Trans., Vol. xviii, 
/bid., p. 283. | Bourne. ** ‘Steam Engine 


1805. 





. M.A., Edinburgh, 
». 286 § Ibid., p. 254 


and Prime Movers,” 





p. &. 











FeB, 20 








185 








— 














THE FIRELESS LOCOMOTIVE. 

WE have received the following communication, which has just 
appeared in an Americar contemporary, from Mr. Buel, an Ame- 
rican engineer of repute _ 

In New Orleans cars drawn by locomotives without fire are in 
r use, the reservoirs that furnish steam for the e ngine s being 
d at intervals with water of a high temperature. This 












: ement was patented by Dr. ile Lamm, “3 New Orleans, 

about a year and a-half ago. The claims made by him in his 

patent papers will give a general idea of what he proposed to 
lish :- 


accomp 
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The process of furnishing a supply of steam to the water 













































reservoir attacii ed to a travelling engine, for the supply of 
un thereto, by temporary nection of the reservoir with the 
space of a stationary | on ee t forth. 
The combin of ¢ perforated tube v reservoir 
if } mary es set forth and specified 
Dr. I bts utist by profess aud does not appear to 
ny s lucation os an engineer; but he was strongly 
St wit the nece ssity of producing some safe . ch ip, al nd 
1 1 for the propulsion cf street cars. His earlier expe 
riments W with electricity 2s a motive force. The ammonia 
hit was next patented, and after this an arrangement in which 
tlie reservoir cont: ining water was enclosed in a vessel filled with 
chloride of calcium at 2 high temperatur » The idea of using hot 
“ r alone s¢ moon ti been an of shoot of this last invention. 
i ident that the fireless locomotive if reasonably etlicient 
s ? y of the conditions necessa y in street car propelsion. 
‘"j voir not being subjected to the action of fire is less liable 
to1 ‘ rioration. The steam pri » is always the greatest 
wh nt rvoiris being eh: Latast 1, so that the hability 
0 eX} lor nd run is mucl ii i ind men of ordinary 
inte lie ice can used as engine drivers or locomotives where 
the steam is furnished ready for use, without any care upon their 
part. It must be evident, however, that this locomotive is rather 
bulky in comparison with one carrying coal to generate the steam. 
In the matter of economy, also, it is probable that the latter 
would excel. Still, there are many places in which the single 


ving no smo 


» would be sufficient to call for the adop 


















the tireless locomotive if it were capab le of doing the 
two of these locomotives in the vicinity of New York, 
nd nur yus accounts of their trial trips have been published. 
Phe theory of their xction has rot, however, been thoroughly set 
forth, and it may be inieresting devote some space to its con 
sideration. The writer, in company with Mr. Henry L. Lrevoort, 
recently made trip with the smaller of these two locomotives, 
ud nose’ 1 down such data as were possible. 
“Tl locomotive alete of a pl: itform set upon a four-wheeled 
truck carrying a cylindrical reservoir 37in. in diameter and ‘ft. 
long, with a steam dome lft. in diameter and 2ft. high. The 


steam space of this reservoir is connected with a pair of vertical 
engines, each havir diameter of 5in. and a stroke of Tin. The 
sine shaft has a pinion of twenty-six teeth gearing into a wheel 
forty-six, which is secured to the axle of one pair of truck 
The diameter of the truck wheels is 30in. The reservoir 
ved with cement and felting, and the steam cylinders are 
also heavily felted. A 2in. pipe, perforated with small holes, runs 

reservoir near the bottom, and steam is 








lens rth of the 
u ad through this pipe for the pe rpose of heating the water. 

zines have slide valves, and are fitted with the link motion. 
‘ liowing data will be useful in the calculations : 
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Capacities in cubie feet. 
( ri of boiler .. .. oe f 
Steam d viler ee ce we oe ee §=2155 
Yolun cylinder swept through r 
‘ so 00 00 ce ce co ce ce co co 0°0786 
Ch l} ACS oe co ce ce co ee) =6O°0045 





In making a 
half full of wate 
inch at the time 
luring the run 


1 trip with this locomotive the reservoir was 
ul the pressure of steam was 142 Ib. per square 
starting. The changes in the steam pressurt 
iven below : 























e. Pressure. Time. Pressure 
' - ee Liz 1.7 se ee ee ee OH 
f «oe we oe SS 1.100 4c ce 00 oe 2 
oc +e ef co ILut 1.15 eo oo 1S 
’ ec ee oe ee N24 4.15 e - 08 of it 
| oe oe oe eof 102 21 +s 08 00 oe “ 
) oe ee ee ON 124 ee ee ee 22 
* * * so = 
ee 3 Mean pressure during run S815 
During the trip a suflicient number of indicator diagrams were 
taken to give average conditions, particulars of which, w vith other 
data noted, are here appended :—Mean total pressure in cylinders, 
OL Ib. per square inch; mean back apne +15; total time 
of trip, 49 min.; running time, 35°) min.; average revolutions per 
miunute, L474; distance run, 4°4 miles. 
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ym these data it will be easy to calculate the indicated horse 





power of the engines, and the amount of steam accounted for by 
the indicator. The diameter of the piston-rods of the eng ine is 
in., So that the mean area of each piston is 19°414 square incl 


and the mean indicated horse-power during the run is 
2x 19414 x 17°86 « 14 x 147-4 
12 * 35,000 
Cubic feet of steam, at pressure of 19°86 Ib, per square inch 
(the terminal pressure), use sed ¢ dusts ig run, as ated, by the indicator 
diagr 730°4, 
ti is proper to remark 
mstances somewl] 
uns, 


ore. 


3°61, 





, in this connection, that under favourable 
at more steam is — by an engine than is 
f le aks and othe or cle range- 








and in the case 












ents ver ry m 


1g to caleulat 


how much steam the reser- 
t 






in a simple mann 
could occur 


Evidently, the most favourable conditions 
dl Ube that all the water in the reservoir, on 








arting, should be heated to a temperature due to the steam 
ressure (142]b. per square inch), and should be saturated 
ith an equal volume of steam of that pressure; that at the ter 
mination of the 1un tl water should have the temperature due 
to a steam pressure of 22 lb. per square inch, and be saturated 
with an equal volume of steam at that pressure ; that there should 


ve 


no loss of heat from radiation or otherwise, 
, between the limits, 


all the heat in the 
being used in the formation of steam. 





























een these conditions, the mean pressure of steam during y 
the run will be about (142-++-22)+2=s2 lb. per square inch, and it 
vill be sufficiently accurate to as that all the steam furnishe d 
by the reservoir v it that pressuz In making these calculations, 
some data relating to the w cig t and tempcrature of steam at the 
different pressures* will be requir< 
Steam of 142 Ub. 3 
Fahrenheit oe ce ce ee sd 
1 the abs« o ° 0 § cle 
eat inay of ° 00 96 
I f steam .. .. os ee 05 
¢ per ware inch, 
Tem} ire, Fahre i ke. Se Ge 66 86 ee g 
Units of latent 1 ‘ nd « Ma we oe oe) |=6OST 
Weicht + cubi {steam .. «oc ce ee 222 
Ip ir " se 262° deg. 
otal units of he é u oe 1193°8 
Weight of a cubic foot of steam os ee ee . > 
* These figures > taken from an extended “Table of the Properties 
of Saturated Stearn” now in course of preparation by the writer. The 
temperatures are con piled from ~y experiments ct M. Regnault, and 
the weights are calculated from the ormulw deduced by the late Prof. 
‘wauKine, and publi lin hi Tre: itise on the Steam Engine” 














furnished. under the most favourable conditions, 
ulation the theory of the action 1 be developed , 





; ment. 














Steam oF 19°86 ver square inch 
Tot its of heat in a pound of steam oe ee 1192'S 
We of ¢ foot of stear co oe te ce ee 0846 
se c l } a € 
l units of heat in a pour t ° 0 i211 
t of a cubic f is ° ee ee ee 32 





the supposition, the reser- 
i temperature of 361'8deg., 
due to that tem 
hat temperature 


At the commencement, according to 
voir contained 32°32 cubic feet of water at: 
and 66°1!! cubic feet of steam having a pressure 
perature. “The » weight of a —_ foot of w: 











ter at 





can be found with sufficient accuracy by a simple approximate 
formula. 
Let t=temperature of f the water reckoned on the absolute scale,+ 
t 
in Fahrenheit degrees. Then the weight of a et ubic feot at that 
temperature 
500 
G24 
(. 0 ) 
Appying th ule to th present case, it is found that the 
weight of a cubic foot of water at a temperature of S61" deg. Fah 
renheit is 
S25 00 — 
G2425 be vy) == 55°30 pounds, 
wnt So} 


unds of water in the boiler at the com 
X 55°30 = 1236'3, and since each pound of 
of heat, 


"the number of units in the 
“OA. 





mencement 1s 
water contains 
water is 123805 

A cubie foot of steam at a pressure of 142 Ib. per square inch 
weighs 3505 Ib., anda pound contains 12245 units of heat ; so 
that the total num ber of units s of heat in the steam at commence 
ment is 66°19 & "3505 x12 224° = 28,403°26, and the units of heat 
in steam and water at commencement amount to 447, 34+ 
28,403°26 = 175,696°6, 

At the termination, the reservoir contains 1236°3 lb. of water, 
diminished by the amount that has been evaporated, at a tem 
perature of ? deg., and 6°19 cubic feet of steam, at a pressure 


22 Ib. per squareinch. Call ¢ X the number of pounds of water 






S 


units 
HOLS = 447 





















of 


that have been evaporated, the number of pounds remaining in the 
res 


ervoir — be represented by 125675 





Hence the number of 





ts of - in the water at termination is (12565 — NX) X 202 
Sst" 2X. 
Steam ata pr ssure of 22 1b, per square inch weighs “ “OSM Ib. 


per square foot, and the number of units of heat in the steam at 
termination is 66°1! X ‘Os05 X 119) 707208. The total num- 
ber of units of heat in the reservoir _at termination will then be 
523, 88-44 — 262 X + 7072-08 = ) 262 X. Hence the 
number of units of heat used in the forn os of steam is 475,000°6 

(330,056'4S8 —262 X) = 144,740°12+262X, Allthe steam furnished 
by the reservoir is supposed to have been evaporated from water 
having a temperature of 262 deg. at a pressure of 82 Ib. per square 
inch, sothat each poun: d of water must have its temperature raised 
325°2 deg 262=63°'2 deg., and must have 887°9 unitsof latent heat 
imp arted to it, or each pound of water will require an addition of 
887°9+63°2=951'1 units of heat for its conversion into steam. 
From these data it will be easy to form an equation, from which 
the value of X, the number of pounds of water evaporated, can be 
determined, 















144,740°12 + X 
ts) | 
68SV1 X = 144,740°12 

X 210°04 

These calculations have been made somewhat in detail, for the 
purpose of simplifying the theory. 
the theoretical evaporation with that accounted for by the indicator. 
An examination of the diagrams shows that the mean initial 
pressure of the steam in the cylinders was 23°52 lb. per square 
inch, and the mean terminal pressure 19°86 1b. During the run it 
was found necessary to work the engines with full link, regulating 
the speed by means of the throttle, so that the steam was wir 
drawn, and there was no e xpansion. As before stated, the amount 
of steam accounted for by the indicator was 17394 cubic feet, 
which was exhausted at a pressure of 19°86 Ib. per square inch : 
hence its weight was 4X O846=147°15 Ib, The difference 
between this and the theoretical ev: aporation can probably be 
accounted for in a satisfactory manner. It has already been re- 
marked that the indicator does not generally show all the steam 
that is used in an engine, and probab ly an allowance of not less 
than 10 per cent. can be accredited to this cause. Again, it must 
be evident that the arrangement for charging the reservoir was not 
efficient enough to s: atisfy the theoretical conditions. Attempts 
were made to ascertain the temperature of the water in the reser 
voir but were not very successful, on account of the imperfections 
in the fittings It was shown quite satisfactorily, however, that 
the water in diffe rent parts of the reservoir was differently 
heated, The covering of the reservoir also aiforded a very imper 
fect protection ag ainst the radiation of heat. It seems probable, 
then, that the actual evaporation was about midway between 
210°04 and 147°15 1b., the amounts determined by theory and ex 
periment respectively. . 

It will probably be a matter of surprise to many that the work- 
ing pressure of steam in the reservoir was so r: ipidly exhausted, 
and it . iy not be amiss to search for the reasons, An evaporation 
of 147°15 Ib. of water in 35° 5 minutes is equivalent to an evapora- 
tion per hour of (147°15X60)=35°5=248'711b. This would show 


X 














that the engines required, for each indicated horse-power per 
hour, an evapors ation of 248°71+5%1=68 Ib. of water or 





: 1,1; cubic feet. 
In the time of James Watt, the evaporation of one cubic foot 
of water per hour was considered an ample allowance for the pro 
duction of horse-power in an engine; and at present, A. sa 
what less than half that amount is generally deemed sufficient. 
The use of so much steam per horse-power in these engines is 
evidence of bad design or improper management. Some little 
space will be devoted to a consideration of these questions, 
Referring to the data recorded above, it appears that the mean 
e was (5°15X100)+23°01 8 per cent. of the total 
the cylinders, 








meal ure in It has been shown, both by 
experiment and in the practice of skilful engine builders, that 
the mean back pressure against the piston in a non-condensing 


eng 





ine can be reduced to less than half a pound per square inch, 
with proper proportions and arrangement of the exhaust passages. 
By far the greatest waste occurred, however, from wire- drawing 
the steam instead of allowing it to expand i in the cylinder, to pro- 
duce the required mean pressure. It must be obvious that in using 
steam of varying pressure as occurs in the present case, it would be 
most economical to have an efficient cut-off, with automatic adjust- 
The performance of the engine under 
idily be compared with the case in which the steam is wire-drawn, 
The two cases to be considered are as follows: 

Ist. That the steam, having an initial pressure of 81°5 Ib. per 
square inch, is cut off in the cylinder at such a point that the 
mean pressure shall be 23°01. (It is evident that this represents 
average conditions, the initial pressure of the steam being higher 
than this for a portion of the time, and lower for the remainder 
of the run.) 

2nd. Th um of 51° Ib. per 
allowed to ey spand without doing any work, 
1986. (Steam expanding under 
superheated, 

gain, if any, is usually too slight to be considered.) 

1. Case in which the steam is cut off. 

Total initial pressure, $1°5+14°685=96'185 lb. per square inch, 
Total mean pressure, 2:3°01+14°685=37'695. Ratio of initial to 
mean pressure, 37°695-= 96" 185= °39% 


A table given in Professor Rankine’s 





at ste 
until its pressure is 
‘such circumstances becomes 








“*Treatise on the Steam 


_+ To reduce temperatures on Falircnheit’s scale to temperatures on the 
absolute scale, add 46172 





It will now be well to compare | 





these conditions can | 


square inch is wire-drawn, or | 


but in practice it is generally considered that the | 
' of Trade, 


Engine” shows that the point of cut off required to produce this 
mean pressure is ‘143 of the stroke from the commencement, 

Knowing the volume of the cylinder swept through by the piston 
per stroke, and the clearance, it is found that the amount of steam 
required per stroke is *0786X*143+ 0045 =°0157 cubic feet. If the 
temperature of the water in the reservoir before charging is assumed 
to be 60 deg., the units of heat in a pound of steam at a pressure 
1153°1, and the number 





of S15 per square inch are 1213°1— 60 
of units of heat a per stroke in one cylinder will be 
11:5°1 > ‘2214 X O15T 

2 Case wi ul the een is wire-drawn, 


The volume of steam required for each stroke is ‘0831 cubic feet, 
nd the units of heat in a pound of ste am at the pressure of 1°S6 
per square inch are: 1192°5 — 60 , so that the number of 
units of heat « xp nded per stroke in one engine in this case will 





F 





be 1152°SX‘0S46X 0831 — 76. A comparison of the amount of 

heat used in the two cases shows that the per cent, of loss by 
. ? . (7'°—4.) x 100 ‘ 

wire-drawing the steam is i " =), or that, if the 


steam had been cut off and had been allowed to expand, doing 
useful work, it would have produced the same efliciency with an 
expenditure of (4X100)+7°% = 50°25. per cent. of the steam 
actually required. It would appear, then, that if the steam had 
been cut off and not wire-drawn, other things remaining the same, 
the amount of water segues per indics ated horse -power per hour 
would have been 68°) x (50°25+100) 34°62 Ib, or that the engines 
would have been nearly cules as eflicient. 

This faulty construction of the engines does not necessarily show 
any defect in the principle on which the tireless locomotive is 
constructed. It may be interesting to the readers to consider a 

ise in which the locomotive isp roperly designed, under conditions 
which, it is believed, can be realised in practice. In the first place, 
the reservoir should be so constructed that there shall be an active 
circulation of the water when steam is admitted for the purpose 
of charging it. It is evidently desirable to carry as he water 
as possible, and probably the reservoir could be filled te the steam 
dome. A much higher steam pressure is also both desirable and 
practicable. The following conditions, then, will be assumed for 
the proposed cee : : 

That the reservoir, of the same size as that which has _ 
already described, shall be filled te the steam dome, on starting, 
with water saturated with an equal volume of steam having a 
pressure of 275 Ib, per square inch, and that at the completion of 
the run the water shall be saturated with an equal volume of 
steam having a pressure 20 Ib, per square inch, 

That the engines shall be so proportioned as to develope 4 use ful 
horse-power with an indicated ] »wer of 5} (making an allowance of 
25 per cent. for friction), using 25 Ib, of water per indicated horse 
power per hour. 























That there shall be a loss from radiation of 5 per cent, of the 
water evaporated, 
DATA. 
Mean pressure per square inch (2754-20) +2 
Steam of 275 1b, pressure 
Temperature, Fahrenheit .. .. .. os «8 «+ eo Had de 
Temperature, on the absolute | scale se oe ce ce STH 
Total unitsof heat in apound of steam =... oe) DH 
Wei fa eubie foot of steam ee se oe fe “O26 
Steam of 147° lb, pressure, 
Temperature, Fahrenheit ..  .. .. - oo 88 8 t4d 
Units of latent heatin a pound of steam oe ee ee my 
Steam of 20 1b. p ure. 
Temperature, Fahrenheit... ..  «- eo ce se 87 de 
Total units of heat ina pound of steam ees eo LYS 
Weight of a cubic foot of steam 6. we ee oe oe usa 


Weight of a cubic foot of water at a temperature of 414°1 deg, 


Fahrenheit 


00 STIS 





62°425 Hs) 


OO 2 P 
) — ‘4 pounds, 


Units of heat in reservoir, on starting, 

53 77 O44 i147] 

o6o19 “O26 1240°3 1,499,754 °66, 
Let X = pounds of water evaporated : 
Units of heat in reservoir, at termination, 


x 6464—)X x DST 
“OS49 x 1192'S 
258°7 X. 


available for making steam, 


(53°77 
+ 66°19 X 
W913 82 


Units of heat 











1,490,754 °66-—(905, 91: + 258'7 NX) 
DS4, 54084 4- * 7 
Units of heat imparted to each pound of steam, 
M07 + 3644-2587 iO 
S1S40'84 + 2587 X _ y 
66 "4 
X 826"4, 

Loss from radiation, 826°4 x =41'12. Steam available for 
useful work, 8264 ~ 12=785 Pounds of steam required 
by engine per hour, KD 13h, 

Number of ond it eee woul 1 run before the reservoir 
required recharging, 785 1: no, 





t is believed that the foregoing is a fair statement of what may 
be expected from this locomotive under favourable conditions, A 
new locomotive is now in course of construction, which, it is hoped, 
will show more successfully than its predecessors in this vicinity 
have done the merits of the system. 

The writer desires to acknowledge the courtesy of the officers of 
the ‘‘Fireless Locomotive Company,” and particularly of the 
engineer, Mr. Gibson, in affording him all possible facilities for 
making an examination and test of the locomotive, 

Ricnarp H, 
80, Broadway, New York, January, 1874. 
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THE contract for the erection of the New Law Courts has been 
signed and the builder is now in possession of the land, and is 
making arrangements for the accommodation of his horses, &c., as 
well as himself on the spot. 

EXPLOSION ON BOARD A STEAMER.—The Benbow, a screw 
steamer, belonging to the General Steam Navigation Company, was 
disabled -" Friday afternoon whilst on a voyage from London to 
Charente by the bursting of a boiler. The mishap occurred at 
about one o'clock, when the steamer was off the Girdler light at 
the mouth of the Thames; and three firemen who were down in 
the stokehole at the time of the explosion were severely scalded, 
The Concordia, another of the company’s steamers, bound from 
Boulogne to London, was in sight when the boiler exploded, and 
seeing two flags hoisted from the Benbow, a private signal that 
they wished to speak, the captain of the Concordia brought his 
vessel alongside and took the injured men on board. One poor 
fellow died during the passage up, the other two were landed at 
Gravesend, one dying in the Infirmary on the same night and the 
other on Monday morning. Meanwhile a tug had been sent to 
the assistance of the Benbow, which was lying comparatively 
helpless, and the steamer was towed up to Gravesend on Saturday. 
On Monday, im consequence of an application from the Gravesend 
borough coroner, Mr. Wm. Parker, engineer surveyor to the Board 
was sent down to make an inspection of the boiler of the 
Benbow; and having made a private inspection he accompanied the 
coroner's jury on board the vessel for the purpose of making an 
examination, and at the suggestion of one of the jury the order 
was given for a piece of the boiler plate in the defective section to 
be cut out and produced at the inqueet, This, coupled with the 
fact that Mr. Parker desired to make a more minute examination 
before giving his report, led to an adjournment of the inquiry after 
evidence had been taken as to the identification of the bodies. 
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VICARS’ PATENT FURNACE FEEDER AT THE NEW POST-OFFICE. 
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In our article on pneumatic transmission 
last week we referred to the self-acting 
apparatus used for feeding the furnaces of 
the four boilers at the new Post-office. The 
apparatus we illustrate now was patented in 
1868 by Messrs. T. and T. Vicars, engineers, 
and Mr. J. Smith, of Liverpool. We have 
already stated that the apparatus is some- 
what heavy and costly, but a careful inspec- 
tion of its operation at the Post-office leavi s 
us no room to doubt that the apparatus is 
perfectly efficient, and that by its aid steam 
can be easily kept without a trace of smoke 
with very poor slack. It will be seen that 
the apparatus consists essentially of grate 
bars travelling backward and forward in 
water troughs, and a set of crushers or 
plungets which drive the coal in. We 
describe the furnace nearly in the words 
of Messrs. Vicars’ specification. Fig. 1 is 

front elevation; Fig. 2a vertical trans- 

e section; Fig. 3 is a vertical longi- 
linal section ; while Fig. 4 is a horizontal 
section, 

In every one of these views like letters 
denote the same parts; @ is a supporting 
frame ; U, hinged fire-doors ; c, fuel hopper ; 
dis «a shaft made to rotate by an intermittent 
motion ; the shaft d gives hy the eccentrics, 
straps, and rods e motion to the fuel feed 
plungers or push pieces f. In the size of 
furnace and arrangement delineated four of 
these plungers or ptsh pieces are shown, but 
it will be obvious any convenient greater 
or’ less number may be used. With Lan- 
cashire slack of ordinary quality on the 
two grates shown, these being of medium 
area and in connection with an average 
draught, Messrs. Vicars have found about 
120 strokes of 4in. each per hour, that is to 
say, 120 distinct portions (or sixty to each 
grate), fed or forced in during that time to 
answer well, In practice the coal slack or 


fuel does not fall on to the progressive motion 
grate, but is forced into and amongst the burning 
mass, In the engraving the distance from the lower edges of the 


plungers or push pieces to the upper surfaces of the fire-bars is 
seven aud a-half inches, so that in the furnace immediately in 
front of the plungers or push pieces there is a large body of fuel 
in combustion. With bituminous fuel it is found in fact that at 
the front of the plungers or push pieces the fuel becomes coked, is 
s ibjected to a process of destructive distillation, and that the 
gases thereby evolved or liberated are in a highly heated and fit 





fire- , 
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condition to combine freely with the oxygen admitted, and hence 
most effective and e ical bustion is induced. 

_The mechanism by which intermittent rotary motion is commu- 
nicated to the shaft d is actuated indirectly, that is to say, from 
the parts employed to operate the fire-bars. The parts employed 
to give motion to the fire-bars consist of the first motion recipro- 
cating connecting rods g, rocking side levers g', 
ratchet wheels g*, and lever with curved head to regulate the 








impulse pallets, | 








reciprocating’ connecting rods; i, rocking 
side levers ; j/, impulse pallets; 4, ratchet 
wheels ; 7, curved levers acting on studs 
fitted in the impulse pallets. The connect- 
ing rodsh by being coupled nearer to or 
further from the end or ends of g' ori will 
give more or less throw to i, and hence 
the travel of j, and the resulting move- 
ment of k, d, and f, and the fuel forced 
in by the latter, will be augmented or 
diminished. The amount of feed allowd 
to fall from the hopper in front of the 
plungers or push pieces to be afterwards 
forced in by them over the fire-grate can 
be adjusted by the means described with 
great delicacy, so as to suit the character 
of the fuel, the amount of draught, the 
state of the atmosphere, and the other con- 
ditions incident to combustion in furnaces. 
The fire-bars n are formed as shown 
with outwards and downwards projecting 
flanges or ribs which fit over the sides of 
the water troughs shortly to be mentioned, 
and with a large number of openings marked 
o, to serve for the admission of air and 
steam upwards into, amongst, and through 
the incandescent fuel. p, troughs to con- 
tain water. One of these troughs p com- 
bined with a fire-bar n, is shown to a 
larger scale, Fig. 5 being a longitudinal 
section and Fig. 6, a transverse section at 
the line 4, 4. The same letters are marked 
on the same parts in these figures as in 
Figs. 1, 2, 3,.and 4. The lower edge of the 
midfeather of the fire-bar n dips into and 
is immersed in the water in the trough p, 
but does not reach the bottom. The object 
of this arrangement is to obviate friction, 
and to reduce such friction to a minimum. 
Friction rollers g are interposed between the 
bearers and the bars. s is a damper to 
shut off air when desired from the 
back part of the bars. To maintain the 
level of the water in the troughs p at an uniform height 
they employ a cistern ¢ provided with a self-acting controlling 
float connected to a valve fitted in or to the source of water 
supply, or a cistern with a ball cock or valve of any of the 
ordinary well-known constructions can be used for this purpose. 
Should the character of the fuel evaporate a large quantity of 
water, then the float falls, opens the tap or valve, and increases 
the supply. The remaining figures show various modifications in 


movement of the bars, Duplicates of these parts are fitted to and | the construction of the fire-bars, which will be intelligible without 
with the shaft d for the purpose of imparting motion ; thus / are | further description, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveat, Rue de la Banque, 
BERLIN.—ASHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—WI-.Mer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our co’ nts to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 





writer to himself, and bearing a 2d. postage stamp, in order that | 


answers received by us may be forwarded to their destination. No 


notice will be taken of communications which do not comply with | 


these instructions. 


*.* All letters intended for insertion in THE ENGINEER, or contain- | 


ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
communications. 

Letters are lying in our publishing department for correspondents H. C. M. 
and H. &. R. 

Copro.ite.—Thirty tons. 

C. E.— The terms are synonymous. 

P. S. W.— Fou had betier write to the “* Photographic News” for the informa- 
tion you require. 

A Constant READER.—We are unable to give you Mr. Caspersen’s present 
address. He did live in Newcastle-on-Tyne. 

M. C.— Your device is utterly unvractical. Have you thought of the weight 
of the mass you propose to attach to trains? 

Iota.—We have not time to make the search you require. You can make it 
Jor yourself at the Free Library in Liverpool. 

C. 8. (Three-High Mills).—We cannot remember any paper of the kind 
appearing in our columns. Lauth’s three-high mill was illustrated in Toe 
ENGINEER some time since. 

M. M. (Bacup).—Hydraulie pressure has often been proposed asa means of 
working points and signals. Frost presents a difficulty which you could 
scarcely overcome. 

A. H. L.—There is very little literature on the subject. See Vol. III. of 
** Chemical Technology,” published by Bailliere. There is also a work in 
French by C. Staunner. 

E. J. (Auckland).— Yours is a veryold story. The patent laws must press 
hardly on some people ; but we much doubt that any improvement would be 
effected by reducing the fees. 

T. C.—It is dificult to advise you, as the information you supply is 30 
meagre. By using perforated plates as you propose, you will probably get 
rad of the smoke, but with some loss of temperature. 

W. R.-—If the young man can draw a little and trace well he can get a berth 
as improver in on engineer's office. It is not essential that he should serve 
an apprenticeship to render him able to earn a living. 

PrRopEeLLeR.—Experiments have been made to determine the proper area for a 
propeller, but the results obtained are very discordant, very minute altera- 
ations in pitch of screw and trim of boat materially affecting the results. 

E. B. R.— We+annot aive you precise figures; but we shall not be far wrong 
if we take the cost of a jrst-class broad gauge engi-e at £3000. The cost of 
om y a wide range. A good one can be had for £150. 

J. H. B. D.—We cannot recommend particular ma cers of boiler feeding appa- 
ratus. Consuit our odvertising columns. Read the * T.eatise on Cranes,” 

Pin Weoale’s series. The price is about 28. It is published by Virtue, 

FP Holborn. 

8. A. (Old Change).— Your invention is very elegant and ingenious, but you 
have failed to exviain what advantage it possesses over an arrangement by 
which the signal-wheel when lifted would simply blow a whistle on the 
engine. Ingenuity isof no avail unless it brings about substantial im- 
yrevements. 

Merat.— it is impossible to answer your question authoritatively without 
perusing both spec fications, and it would properly rest with counsel to advise 
you. Our opinion upon the facts you give, which facts, however, may be 
varied considerably by the construction of the specifications, is that the second 
patent is improper. 


ribuses varies through 





A Saver oF Coat.—We do not understand your question. There are | 


numerous systems «f ob aining perfect combustion ; but what that has to do 
with heating surfoce we Jail to understand, We presume that the best way 
to bring the invention ixyore the world is to advertise it and show tt in 
action. If you cannot patent it you are very unlikely to make any money 
by it. 

Watex Pressure.—TZhe work will remain the same so long as you keep the 
stand pipe overflowing The water taken off at the 100f¢ and 2v0/t. levels 
will escape from the main with all the pressure due to the head in the stand 
pipe. If you think proper to waste this power that 18 nothing to the pump, 
which has stored up the work iv the water. If you consider the matter in 
this light, you wil see that yours is the only possible solution of the pro- 
blem. 


NOMINAL HORSEPOWER. 
(To the Editor of The Engineer.) 

S1r,—Would any of your correspondents kindly give a method by which 
the nominal horse-power of compound engines should be calculated so 
as to compare with nominal horse-power of low- pressure engines ? 

Feb. 11th, 1874. —_ R. R. J. 


RE-MELTING MALLEABLE CAST IRON. 
(To the Editor of The Er.gineer.) 

Sir,—Can any of your correspondents inform us in what way or pro- 
portions we can re-melt malleable cast iron with original hematite pig? 

Norwich, Feb. 17th, 1874. B. anv B. 

BOILER TUBES AS STAYS. 
(To the Editor of The Engineer.) 

Srr,—I have searched in many books in vain for a rule to determine 
the force required to pull a tube out of a tube plate. In large boilers 
screwed tubes with nuts are used, and Mr. Wilson, in his “ Treatise}on 
Steam Boilers,” says that no reliance can be placed on tubes, even when 
riveted over, as a means of holding plates together against the pressure 
in the boiler, but he gives no rules on the subject. It is really an im- 
portant question, and as I am certain some one must have experimented 
on it, 1 venture to ask for a little more information through your + 


NEW ZEALAND IRON. 
(To the Editor of The Bngineer.) 

Sir,—Will any of your correspondents be kind enough to give any in- 
formation respecting the iron and steel manufactures of Australia and 
New Zealand ; whether the ores of these countries are suitable for making 
pig iron for the Bessemer process’? what are their coal resources ? if there 
are any works of importance? or if the erection of any is in contempla- 
tion’ and also whether there is any work or paper published giving this 
information ? PHOENIX. 
[Our correspondent will find some of the information he requires in “ Australia 

and New Zealand,” just published by Messrs. S. W. Silver and Co., Cornhill. 

—Ep. E.] 





DREDGE POWER. 
(To the Bditor of The Bngineer.) 

Srr,—Can any correspondent inform me what horse-power has been 
found sufficient in practice for a dredger which has to lift a maximum of 
260,000 cubic yards, or about 370,000 tons a year, from a maximum depth 
of 28ft.? The material dredged is clean sand free from stones, &c. Of 
course, when I say a year I include all probable stoppages for repairs, &c., 
and working ten hours a day. I will feel greatly obliged if any one will 
refer me to any engineer who may be dredging sand under similar con- 
ditions. E. L. D. 

Glasgow, Feb. 17th, 1874. 





Tie Lave work of lifting at the rate of 2000 tons per day of ten hours, or 200 
tons on hour, 3 esents only about 7-horse power indicated. But the friec- 
tional resistance of a dredging ladder and the work of scooping are very 


heavy items, and it would not be safe to assume that the work would be 
accomplished with less than 35-horse power to 40-norse power indicated, — 
Ep. E.) a 
THE WEIGHT OF MATERIALS, 

(To the Editor of The Engineer.) 

Srr,—Will some correspondent kindly answer the following questions, : 
—lI have frequently to design wagons to carry so many tons of iron ore 
or ironstone. Is there any difference in the weight of ore and stone per 
cubic foot? What weight may I take for a cubic foot of ironstone and 
of iron ore? 1 should like the weights from actual measurement if 
possible, as] am in possession of Molesworth, Templeton, &c.; but the 
compilers of these tables do not appear to have got their weights from 
actual practice. As an instance, the weight of oak is generally given 
about 48 Ib. to 50 lb. per cubic foot. Now I have weighed a cubic foot 
of oak several times in the state actually used for and => 
building, and have always found it to be from 54 Ib. to 56 a 4 fic 

not . BE. P. 
(Oldbury, Feb. 18th, 1874. 
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MEETING NEXT WEEE. 

Tas InstituTIoN oF Civit ENGINEERS.—Tuesday, 2ith February, at 
8 pm.: “On the Water Supply of the City of Dublin,’ by Mr. Parke 
Neville, M. Inst. C.E. 








DEATH. 

On the 12th, at 15, Thurlve-place, South Kensington, Sir Francis 
Perrit Smitu, Kt., the first practical introducer of the screw propeller 
into the Royal Navy and Merchant Service of Great Britain, aged 66 years. 
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THE DESTRUCTION OF THE PANTECHNICON, 

Tae most destructive fire that has been known in 
England for several years rendered last Friday night 
memorable in the annals of insurance companies. Some 
forty years ago a huge building, afterwards known as the 
Pantechnicon, was erected near Lowndes-square. This 
structure increased in dimensions as time went on, until at 
last it covered an area of nearly two acres. It was used as 
a store-house for every conceivable description of portable 
valuable property. A diamond necklace and a brougham, 
an “ old master” and a set of Sévres china, a sofa and a case 
of wine, alike found shelter under its hospitable roof. 
Furniture, clothing, paintings, plate, jewellery, carriages, 
all, and all in enormous quantities, and representing 
collectively an immense sum of money, were stored within 
the Pantechnicon, a rent being paid by the owners of the 
Ly wag d to Messrs. Smith and Radermacher, the owners 

f the building; and for forty years the goods and chattels 
intrusted to the care of these gentlemen remained in 
safety. Every precaution that architects could devise 
was used to render the building fireproof. The 
floors were of iron and brick, heavy iron doors hung 
between each room, w was used as sparingly as 
possible, and, according to popular belief, the Pantechnicon 
was the most fireproof structure in the metropclis, if not in 
the world. On Friday night, however, fresh evidence was 
afforded that no system of construction yet adopted can 
render a building fireproof. Within less than twelve hours 
the entire structure was burned down, and of all the 
valuable property which it contained, nothing remains 
except a very small proportion rescued during the progress 
of the conflagration and a pile of débris some 20ft. deep 
covering almost the entire area of the building. Nearly, 
if not quite, all the fire-engines in London were present at 
one time. Every disposable member of the fire brigade, 
from Captain Shaw down, lent his aid; and yet all that 
this enormous force of steam and hand engines and men 
could do was but barely to prevent the spreading of the 
fire over a very much larger area. As forthe Pantechnicon, 
that was seen to Le in hopeless plight from the first. Into 
details we need not enter. ey have long since been 
placed before the public in the pages of our daily con- 
temporaries. It is for us to draw a lesson from the 
catastrophe, and once more to point out that no greater 
delusion exists than that involved in the notion that 
because a house has little or no woodwork within its walls; 
and because its staircases are of stone and its roof of iron, 
that therefore it must be fireproof. The fallacy of this 
theory has been demonstrated over and over again; but it has 
always been upheld that something was left undone in the 
construction of a so-called fireproof building, and that the 
omission was followed by disaster. No one has as yet 
ventured to urge this plea as regards the Pantechnicon ; 


no one has stated that any available precaution as regards | 


“ fireproofing” was omitted. But the building has been 
burned down as though it were a log hut, and thus it has 
been proved for about the fiftieth time that we really have 
yet to learn how to build fireproof structures. 

The whole art of fireproof construction as at present 
practised consists in using nothing but incombustible 
materials in the formation of a building. The structure as 


soon as complete is, however, filled with materials which 
will burn more or less readily, and in greater or lesser 
quantity. Two classes of conflagration may occur. In one 
the house is burned down around and over incombustible 
goods; in the other the goods take fire and destroy the 
house. The former accident is one of excessively rare 
occurrence, and the most ordinary system of fireproof con- 
struction will guard against it; thus, no one ever heard 
of a stone-floored house containing iron bars and pigs being 
burnt down. The latter accident occurs with astonishing 
frequency, and no system of fireproof construction yet 
adopted guards against it. Messrs. Smith and Radermacher 
are, we understand, about to proceed at once with the re- 
erection of the Pantechnicon on improved principles, In 
what, we ask, will the improvement consist? We shall 
have jack arches, and brick floors, and iron doors, and stone 
stairs, and an iron roof all over again; and again, if a fire 
breaks out among the property stored in the building, the 
building will be destroyed. Stone and iron can no further 
go than they have done, and unless the Pantechnicon is 
constructed in some way diverse from its old nature, our 
children, or it may be ourselves, will surely see the work 
of Friday night repeated. Before we can suggest a remedy 
for an evil, it is indispensable, if the remedy is to be really 
valuable, that we should comprehend the nature of the 
evil to be fought by the remedy. Now the condition of a 
fireproof building, stated in plain terms, is that of a brick 
furnace—say a puddlingfurnace—charged with combustible 
matters only wanting ignition to spring into flame. The 
walls of such a furnace can in no possible sense or way, so 
long as they are of non-conducting materials, prevent the 
progress of combustion. A fireproof building divided into 
large rooms cannot save property stored in these rooms 
from destruction by fire, any more than the brick roof and 
walls of a puddling furnace can prevent the combustion of 
the coal on the grate and of the gas on the hearth. But 
there is one point of ditference between an iron furnace 
and a fireproof building. In the one the walls and roof 
are relatively very thick and strong; in the other they are 
large and very weak, But we might construct a double 
puddling furnace, the hearth of one forming the roof of the 
other; and both would work well, because the roof span was 
small, Let us increase the span, and the roof of the lower 
furnace would give way, and flame would pass from one to 
the other; and the limit of available span is soon reached, 
It is a very difficult thing to get the roof of armour-plate 
furnaces to stand at a span of 14ft. In fireproof buildings 
we are compelled to reduce the span by introducing cast iron 
or other columns; but these act about as well as would cast 
iron supports applied to the roof of an armour-plate fur- 
nace. They melt or crack, and the roof falls; and the roof 
of each room being the floor of that above, the total destruc- 
tion of a building follows with certainty on the failure of 
any one floor or portion of a floor. 

There are two or three plans available for rendering 
buildings really fireproof. The first is to make them cellular, 
each cell having an arched roof of so small a span that no 
matter what the intensity of the heat within any cell the 
arch will stand, Probably Newgate is in this sense the 
most perfectly fireproof building in London. Such a 
system of construction is absolutely complete, but it is exces- 
sively inconvenient, the cells being of necessity narrow, 
and the available storage area greatly reduced by the mul- 
tiplicity of walls. But for all this, the system is well worth 
more extended adoption than it has yet met with, and will 
apply most satisfactorily to the storage of a great deal of 
valuable property, such as pictures, jewels, china, and rare 
and costly furniture. In the majority of buildings, how- 
ever, comparatively large floor areas are required, and 
here a different system of construction becomes essential, 
Cast iron columns are fatal to the theory of fireproofing, 
and must be rejected ; brick pillars must take their places, 
carrying groined fire-brick floors. But this is but little less 
inconvenient than the cellular system, more expensive, and, 
on the whole, not so satisfactory. These two methods of 
construction and the using of cast iron columns support- 
ing jack-arch floors in concrete or brickwork, represent 
the only methods of building so-called fireproof struc- 
tures with which we are acquainted as being in actual 
use, As they are manifestly unsatisfactory in some one 
or other respects, we shall place before our readers 
our own views as to what a really fireproof structure should 
be, and explain the ground on which we base the theory 
of what is we believe essentially, if not wholly, a novel 
method of rendering buildings fireproof in the full sense of 
the word, which we define thus: A fireproof building is 
one in which the valuables stored within it shall be so dis- 
posed in separate apartments that they shall be toa great 
extent isolated, and the property in any one room may be 
totally destroyed by fire without involving the destruction 
or serious injury of the building, or of any portion of its 
contents other than that originally implicated. Thus, 
suppose that each floor forms one apartment, then any one 
apartment or floor may be burned out without causing 
injury to the property in any other floor ; such a building 
is fireproof in the full sense of the word, and no building 
that does not comply with these conditions is fireproof. 

To begin with, the ground-floor or basement should be 
constructed strictly on the cellular or isolated furnace 
| system ; the outer walls carried up from this should all be 
| lined with fire-bricks of fair quality. There is a cheap blue 
| brick made in Staffordshire, which would answer the pur- 
| pose perfectly. The window opes should all have arched 
| tops, with a good rise ; they should be nearly semicircular, 
|and the soffit of the arch should be of fire-bricks in the 
| whole thickness of the wall. If these precautions are used, 
| and the walls are made thick enough, they will not fall or 
suffer material injury during the progress of a fire, although 
from unequal expansion they may subsequently be found 
severely fissured and cracked, The generous use of hoop 
| iron ties, however, will go far to prevent this, especially if 

the fire-brick lining is kept distinct from the main body of 
| the wall, and not incorporated with it. So far there is 
nothing novel in the system of construction we advocate ; 
but there is something novel in the construction of, or 
| rather in the protection of the floors and in the mode of 
‘carrying them. The first effect of the flame rising in a 
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room is to beat against the roof, that is to say, the floor of | tleman can clear himself without throwing the onus on his 
' fellow; and the broad fact will remain that spring loads for 


the room above. Nothing can be easier than to prevent 
any disastrous consequence ensuing. Let the ceiling of every 
room be lined by galvanised water-tanks about 6in. deep, aud 
let this tank be always kept half full of water. The result 
will be that in case a tire breaks out on any one floor, that 
above will be absolutely secure from any rise of temperature 
greater than 212 deg. until all the water has been evapo- 
rated from the tank. It will be urged that the weight of 
such a tank with its combined water would be considerable. 
The water will weigh about 161b. per square foot, and the 
tank plates about 61b., say in all 22]b. per square foot. 
This is nothing very seriou=, and as it would be possible to 
lay even wooden floors when protected by the tanks, it is 
possible that the weight and expense would not exceed 
that of the floors now in use and falsely called fireproof. 
The effect of a tire would be to evaporate a large propor- 
tion of the water stored up under the floor, and the steam 





would tend to fill the room and prevent the entrance of 
air, and so damp the fire. No matter how intense the heat, 
so long as water remained in the tanks the ceiling would be 
impregnable to tire, and each tank should be supplied by a 
ball cock, so that as the water level fell, more would be 
added from the street mains or some other source of supply. 
3ut the original contents of the tanks would suftice in most 
cases. Only very good boilers hard fired will evaporate 
101b. of water per square foot of surface per hour. It will 
be safe to assume that no ordinary fire could be as eflicient 
in its action on the tank ceilings, and the probability is that 
16 1b. of water per foot of surface would last at least two 
hours, in which time it is to be supposed that a fire confined 
to the contents of a single floor would burn itself out. The 
cost of the tanks in a large building would, of course, be 
considerable, but we fancy that the money invested in 
them would pay a good dividend in the way of insurance 
premiums saved. 

Lastly, we have to consider the means to be adopted in 
supporting the floors. Cast iron columns alone are most 
unsafe, and have repeatedly been condemned by Captain 
Shaw and others. Instead, then, ef relying on cast iron 
columns alone, let these be combined with wrought iron 
ties. The walls of the building being very strong, trussed 
girders are to be thrown over the top, and these will carry 
the roof and also wrought iron ties suspending the floors. 
An example of this mode of construction will be found in 
a fine workshop erected by Messrs. Robey and Co., of 
Lincoln, some three or four years since. These ties, how- 
ever, would be liable to become overheated and to stretch, 
so they must be combined with cast iron columns, and each 
wrought iron tie may descend through a column. If then 
a fire breaksout on a central floor the columns may crack and 
the ties give way. Then that floor would not fall, and the 
whole of the floors above it would remain safe, slung from 
the roof, whereas, under the existing system, if a floor gives 
way at the base all the floors above, although previously 
untouched by fire, come down with a crash. It is not 
necessary we think to extend this article to greater leneth 
by explaining the obvious action of the combination of ties 
and columns. The greatest objection which can be urged 
against our scheme is that fireproof buildings so constructed 
would be very expensive. We do not attempt to dispute 
this point; but we should add that there is such a thing as 
prudent extravagance, and that after all it is better to| 
pay a high price for a really fireproof structure than to pay | 
a little less for a sham, which may involve its proprietor | 
and all connected with him in a terrible disaster, The 
bare certainty that a store-house containing property worth 
a large sum of money is absolutely safe from destruction 
by fire is a luxury, perhaps, but it is one for which most 
millowners and warehouse-keepers would very willingly 
pay along price. We have not alluded to certain methods 
of preventing fires in warehouses, or of promptly extinguish- 
ing them. They have nothing to do with tire-proof build- 
ing, properly so called, and we shall consider them at 
another time in a distinct article. 





MARINE SAFETY VALVES. 

WE hasten to correct an error. In an article on safety | 
valves which appeared in our last impression, we, by a slip | 
of the pen, entitled Mr. MacFarlane Gray Chief Surveyor 
of the Board of Trade. Mr. Thomas Traill, however, 
really holds that post; and when we stated that Mr, 
Robson referred to Mr. MacFarlane Gray in his paper on 
the advantages of loading Government safety valves by 
springs instead of weights, we unintentionally did both | 
gentlemen an injustice which we regret. But Mr. MacFar- | 
lane Gray, if not officially Chief Surveyor, has by his talents 


and industry made such a position for himself that among<“vould be delighted to use higher pressures 


marine engineers and shipowners he is always regarded as 
one of the most important officials of the Board of Trade 
with whom they can have to do—as, in short, « Chief 
Surveyor if not the Chief Surveyor ; and imbued as we are 
with the sense of this fact, it is not remarkable that we 
believed that Mr. Robson spoke of Mr. Gray and not of 
Mr. Traill. It seems, however, from Mr. Robson’s letter, 
which will be found in another page, that he referred to 
Mr. Traill and not to Mr. Gray; and having called attention 
to this circumstance, we shall add that all that we have 





said refers to Mr. Gray and not to Mr. Trail. Indeed Mr. 
Robson’s letter is, we confess, the first intimation we have ! 
ever received in any shape or form that Mr, Traill is op- | 
posed to the use of spring loads for marine safety valves. 
Rightly or wrongly—it rests with Mr. Gray to say whether 
rightly or wrongly—according to popular opinion, Mr. 
Gray is totally opposed to the use of spring loads for the 
safety valves of marine boilers, Mr, Traill taking no part 
in the matter except in so far as supporting Mr. Gray’s 
opinions is concerned; and it is also an article of popular faith 
that Mr. Gray has done more than any one else connected 
with the Board of Trade to enforce the continued use of 
dead weights or weighted levers. Mr. Robson blames Mr. 
Traill. We assert that, so far as our information extends, 
the fault lies with Mr. Gray. That some official or officials 
of the Board of Trade do oppose the use of spring loads is 
certain. It may be that Mr. Robson is right; it is equally 
possible that we are not in error. The point will be easily 





settled by either Mr, Traill or Mr. Gray, but neither gen- 


+: 


safety valves do not tind favour with the Board of Trade. 
We shall not here reproduce any of the arguments we 
used in our last impression to prove that spring loads are 
admissible at sea, and that the Board of Trade is guilty 
of a strange inconsistency in dealing with marine safety 
valves as they do and leaving locomotive safety valves 
untouched. It will be more to the point to call attention 
to the fact that the Board of Trade rules on several points 
connected with marine steam boilers are intensely unpopu- 
lar; and that sooner or later Mr. Traill or Mr. Gray, or both 
gentlemen, will have to vield to the current of engineering 
opinion and modify these rules. if they do not they will be 
modified by higherauthorities. We give every possible credit 
toMr. Trailland Mr. Gray for zeal in the service of the public. 
We have not the slightest doubt that both gentlemen, in 
dealing with the complex subjects brought before them, 
use every effort to discharge their onerous duties conscien- 
tiously and carefully. Buta great body of enzineers begin 
to ask who at the Board of Trade possesses a knowledge, a 
skill, and an experience sufficient to overrule engineering opi- 
nion as represented by the old firms on the Mersey, the Tyne, 
the Thames, aud the Clyde! If Mr. Gray asserts that in his 
opinion springs are dangerous and unfit for use at sea as 
safety-valve loads except under conditions which are essen- 
tially prohibitive, while engineers who have been fitting up 
ships all their lives assert flatly that Mr. Gray is mistaken, 
and prove that he is wrong by the logic of facts, then 
it is impossible to escape the conclusion that Mr. Gray or 
Mr. Traill is obstructive—conscientiously so, no doubt, but 
still obstructive—and consequently in the wrong, and liable 
to be sharply criticised. There is no room to doubt that all 
marine engineers who wish to use high pressures want to 
get rid of weight loads on safety valves, and to adopt 
springs in their stead. Why should the Board of Trade 
oppose this practice! That the action of the Government 
is felt to be a direct obstacle to progress is continually being 
demonstrated. Thus in the course of the discussion on Mr. 
Robson’s paper we find Mr. Rowan—that he is one entitled 
to speak with authority about marine boilers no one will, 
we fancy, dispute—stating that the loading of safety valves 
“appeared to him a very important question, and one 
which should engage the attention of the members of 
the institution, It was one of those things where the 
conservative tendencies of the Board of Trade, or that ten- 
dency not to move until pressed to do so, came prominently 
in view. Mr. Robson had loaded 76 valves with springs, 
and nothing had gone wrong. It was known that by the 
use of springs the valves never blew off in a sea way, and 
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ceept im the sense that a properly con- 
ad is much better than any svstem of 
Our com- 


Welgnted i . 
structed spring 
weight load which has yet been made public. 
plaint against Mr. Gray is that he will not admit the jus- 
tice of this statement. It is not a very serious accusation, 
because it involves nothing more than a question of pre- 
judice; but, as we have alreadv stated, prejudices should 
be combated, and in flatly and directly opposing ourselves 
to the notions held by the Board of Trade ctlivials con- 
cerning the proper way to load safety valves, we venture 
















































to think that we shall have the support of every mai 
engine builder in the United Kingdom. 
STANDARD MEA 

Iv cannot be denied that it was a great idea on the part 
of our French neighbours, and one which worthy « 
success, to endeavour to establish a universal unit of mea- 
surement derived from the actual } rt of the eart 
itself, and constituting : li t ot y of th 
meridian in the mean la cg int aeteril- 
nation of this standard— luded 
of the ticure of the eartl y one and 





the same operation—they preferred, for reasons of thei: 
own, to refer this unit to the measurement of a portion of 
the vlobe, instead of to the length of 2 pendulum vibrating 
ziven latitude at a given temperature, as was 








seconds ina @ 

the case originally with reference to the establishment of 
our own standard of lineal measurement, the yard. The 
difference in the two methods may be said to be, that im 
the former the consideration of space only is involved, 
while in the latter both time and space enter into the cal- 
culation. This standard, so well known as the metre, was 
defined to be the ten millionth part of a quarter of a great 
circle passing through the poles. Strictly speaking this 
detinition is not quite accurate, as the French com- 
| missioners in their calculations, estimated the value of 
| the earth’s compression at --'.,2 value since proved to] 
incorrect. The occurrence of this unfortunate miscalculation 
is no disparagement to the metrical system, nor is it of any 
disadvantage to its practical utility. Whatever merits it 
possesses are not appreciably diminished by this slight 
theoretical inaccuracy, which simply atiects the relative 
proportion it bears to the aliquot part of the globe to which 
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it is referred, and not its own proper multiples and sub- 
multiples. It is a matter of some surprise that the 
metrical system as applied to measures, whether lineal, 
superficial, or cubical, has not made much way beyond the 
limits of its own immediate sphere, and it is worth 
inquiring whether the cause is due to its own inferiority 
or to the superiority of the older standards in present use. 





they could also imagine the superiority of these 76 valves 


so loaded when compared with valves directly loaded, when | 


they considered how often the directly loaded valves would 
have had to be taken out and stripped and cleaned or 
renewed. Nothing could be better than the use of springs in 
locomotive practice. There had been no question as to 


the loading of locomotive valves, nor until now with regard | 


to those of marine boilers, His opinion was, that if the 


Board of Trade, in the face of the «rowing intelligence of | 


the country, took sucha retrogressive stepinthe prosecution 
of their business, it was high time for them to get this matter 
set clearly before them and put right; and he hoped that 
at the next meeting of the institution, having considered 
the matter fully, the members should express their opinions 
in a proper way to the Board of Trade, recommending them 
to follow and fall in with the practical improvements of 
the country, and to be careful not to cramp her energies or 
interfere with her mercantile enterprise.” 

Such language as this is quite to the point, and Mr. 
Rowan did not stand’alone. Myr. R. Bruce Bell * thought 
that the statements made in Mr. Robson’s paper were so 


| startling that after discussion, if it appeared to the mem- 


bers that the Board of Trade were really upholding such 
astate of matters, action should be taken by the members o7 
the institution towards obtaining a remedy.” We could 
easily extend the list of speakers against the Board of 
Trade if it were necessary. We shall content ourselves 
with one more quotation to show the drift of public opinion, 


this time not from the “Transactions of the Institution of | 


Engineers and Shipbuilders in Scotland,” but from those of 
the Liverpool Polytechnic Society. A paper on “ Water 
Tube Boilers” was recently read before this society by Mr. 


Watt, and in the discussion which followed Mr. Alfred | 


Holt, a gentleman whose name is known all over the 
world in connection with steam navigation, said :—‘ Mr. 
Watt seemed to say, by way of reflection on marine 


engineers, that they were afraid of high pressures. They 
if they 
could; but the obstacle was the Board of Trade, 


which had taken up an utterly unreasonable position, 
and one which he thought they must abandon. No 
other authority in the world had anything like so large a 
measure of safety as that required by the Board of Trade. 
They had run the question mad, in their rules to prevent 
explosions at sea. ‘To give one instance—the locomotives 
of the London and North-Western Railway Company had 
for years been worked with perfect safety at a pressure of 
120 Ib, per square inch ; but the Board of Trade, if that 
company’s boilers were subject to its inspection, would only 
allow a pressure of 68 Ib. It would remove most of the 
difficulties there were in the way of progress if the Board of 
‘lrade would take reasonable views.” 

it would be sheer waste of space to adduce additional 
argunents to prove that the Board of Trade regulations as 
they stand are looked on as oppressive, and inimical to 
progress by all but a very few of the old school of engi- 
neers, who believe in 10 Ib, steam and jet condensers. 

It is furthermore to be regretted, we think, that when 
the oflicials of the Board of Trade—Mr. Traill or Mr. Gray, 
as the case may be—are compelled by popular opinion to 
give way, that they will not yield the point in dispute with 
a good grace. Thus, as we have stated, springs way be 
used to load safety valves, but only on the condition that 
the spring-load is less than the dead-weight load. We have 
already explained that there is really no ditference what- 
ever between the action of a spring-loaded safety valve and 


The advantages of the metrical or decimal system with 
respect to certain though not to all arithmetical calculations 
jand mathematical investigations are now so universally 
recognised that it is unnecessary to allude to them. 

The question before us, then, resolves itself into this: 
Is the opposition to the universal introduction of the 
metrical standard—or let us rather say, its non-adoption— 
due to its own defects, or to that apathy and dislike of 
change which are frequently an almost insuperable obstacle 
| to the development of science and the advaucement of 

new ideas? Hitherto the non-adoption of the system has, 
we believe, been ascribed to the latter of these causes, but 2 
little investigation will demonstrate that, notwithstanding 
| the many advantages belonging to the metrical standard 
| of measurement, it possesses serious drawbacks 
| which are not inherent in the older method which 
| it is desirous of supplanting. Every new idea, every 
| hew material, every invention which is introduced into 
public notice with the avowed object of superseding a rival, 
has its defects—its weak points ; but if with all these de- 
fects—with all its imperfections on its head—it can prove 
itself superior, it will unquestionably oust the rival and 
flourish on its destruction. The metrical standard has not 
yet ousted its rivals, although the latter certainly possess 
defects sufficient in both number and magnitude to attord it 
a good chance of sodoing. But the older standards of mea- 
surement display an evident intention on the part of those 
| who introduced them into use to adapt them to the pur- 
poses for which they were designed, and to render them 
convenient as absolute measures of length, both with re 
gard to their principal and their secondary divisions. The 
calculations which necessarily follow the measurement of 
ovjects were not so much thought of as the actual measure- 
ment itself. On the other hand, the metrical standards are 
clearly adapted forthe purposes of facilitating calculations, 
and, as it will be seen, do not possess those advantages for 
the practical admeasurement of objects which are atiorded 
by their predecessors. While the older, or non-decimal 
standards, were, so to speak, reconciled to the objects of 
their application, the metrical or decimal standards require 
that the objects, so far as their measurement is concerned, 
be reconciled tothem. But in order to havea decimal system 
it is not by any means necessary to adopt a metrical stan- 
dard. Ina word, the whole point turns upon this: Are 
we to adopt a new standard already decimalised? or are 
we to decimalise the existing standards ! So far as mere 
computation is considered, both would possess equal advan- 
tages, but one might possess in addition superior merits 
with respect to the convenient measurement of bodies, and 
the one which combined the double advantages would be 
unquestionably that which should be adopted. 

In a recent “ Mémoire sur le Systtme Métrique,” by M. 
Claudel, there are some very pertinent remarks on this 
subject which do not reflect much credit upon the French 
standard. In judging of the comparative merits of the 
metre and the foot, M. Claudel takes railway plant and 
rolling stock as objects of their practical application. The 
diameter of wheels is usually designated by the English 
foot and its multiples, and by the French decimetre and its 
multiples. Similarly, the diameter of pistons is recorded 
in the one case in inches, and in the other by centi- 
metres. The diameter of screws and bolts proceeds by 
lines and millimetres. ‘The point to be attended to is that 
while the English measures increase by single units, the 
French augment by two and sometimes three units, Thus 
wheels of 5ft., 6ft., and 7ft. in diameter are represented 
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one loaded either with a dead weight on the valve or by a 


by 18, 20, and 22 decimetres. Pistons having a diameter 
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of 13, 14, and 15 inches, have a corresponding value in 
French measure of 34, 36, and 38 centimetres; and bolts 
of 6, 7, and 5 lines, are represented by 12, 15, and 1S mil- 
limetres. Had the metre been made exactly double its 
present size, its decim: isions would ha i 
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ol humerous others or equ 
i t anced as on our scale by single 
in 2 standard of asurement— 
: is su t for our present purpose to consider 
li measurement only, as the same arguments hold good 
for the other two—there are two points to be carefully 
attended to. The one is that standard itself should be 
ae ient one, and t ( z that its 1 les and 
yu s, should » PpOSSess sam lval 
e the metre itself, as well as our own yard, 
h of wl in this neral sense n be | consi lered 
i 9 re vely col venient measures, but here is a 
i irked diiference in the relative value of ‘their sub- 
division for actu nieasuren ¥| 
pares well with the old fathom, 
us whidlivisi the metre is ver 
centimetre is too small to replace oul inch, and a 
creat d il too large for our line. The millimetre has some 
value as being equal to half a line, but as a practical unit 
of measurement much too small, as will be subsequently 
pointed out. Fro m the remarks which have been made, it 
seems that the subdivisions of our foot are infinitely supe- 
rior to those of the metre as practical units, although un- 


rt] 


fortunatel: for the comp > be on 
the wrone s 

It is not ou 
t tg ent in 


ML Cc laudel for he 


purposes of utation they may 





intention to discuss this interesting subject 


but the arguments put forward by 











( adoption of a double metre are well 
worth consideration. He also proposes the reduction of 
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our foot to a third, which would make it practically equal 
toa ak ble d t i irgues extreme ly wel when he 














ma result would have ensued if, 
iptin * to cel 10lish the whole 8) stem of the 
sures, an endeavour had been made to reconcile 
h the old. Tlad the matter eg in the hands 
ho intro duced the old standards a preity close 
id have been obtained. W 
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ssumed as the factor or interval 
1 the foot, whereas six was 


stead, twelve Was a 
» line, the inch 











thi tor veen the foot and the fathom. Had twelve 
been taken inst: mice as we ll, the fathom: must have been 
disp j iy long or the line dis sproy rtion lly small. 
A » this ancient arrangement, the fathom equals 
a Hi ; but when the factor 10 instead eof 12 was 
adopte d the foll wing method should have been adhered 
to:—The new fathom, or maximum unit, should have been 
made —* to loft., and, consequently, the new line, or 
iinimum urs jual to the thousandth part of the fath lol, 
or 14 per cent. ’ ions than the old line. If, in stead of in- 
creasing the fathom by this amount, it be eaually divided 


between the fathom “and the line, by evmenting the 
former and pe tishing the latter we ohtel iin athe following 
result:—The old line diminished by 7 ag cent. approxi- 
mates to the double millimetre, and the old fathom in- 
by the same amount corresponds pretty nearly to 
the double metre; so that had this arrangement bee 
ried out, not only would all the advantage 
system have | obt sine: but so near 
made to the peas existing measures as would have reu- 
dered the adoption of the new standard a com- 
paratively very little difiiculty. M. Claudel would do well 
to remember, however, that the fathom 1, as a unit of 
surement, has in Great Britain a very limited application. 
It has been before remarked that the millimetre as 2 
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unit of practic: ul utility is too diminutive. In support of 
this assertion, we may quote an incident which occurred to 
M. Claudel. He was engaged when a young man to pre- 
pare some drawings of English and "se locomotives 


rom measurements of the ¢ ngines themselves, and in ordet 








to arrive at the original dimensions of the various parts, 
he employed the foot as his unit with regard to the former, 
and the metre for the He states that during his 


struck with the circumstance 

















is seldom ever able to ascertain with pre- 
cl isfaction to himself the exact dimensions of 
the French engine, he was as certain of those of the 
Enclish locomotives as if he had the original drawings 
before him. The reas is simple. as all the working 
parts of anengme are expos d to wear and tear, as well 
as to slight inaccuracies i in work senieslili it was impossible 
for M. Claudel to couclude whether cert: dimensions 
were 24, 25, or 26 millimetres, since a millimetre is ex- 


actly the dimension which would represent any one of 
these i imnerfections, In the case of the English locomo- 
e no imperfection of this nature would ever amount to 
in., Which was the scale of gradation upon which the 
s were designed and constructed. This fact speaks 
ell for the practical value of our smaller units of mea 
strement. Another important point in connection with 
is, that the decimalisation of our present foot, which 
considerable extent already carried out both in 
urement and computation, does not appreciably atiect 
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rvalue. There wou!d not be much difficulty in ae 
imal system for our smaller units, but to apy pl the 
same scale tu our “table of long measure” is a Sci 
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COAL IN gp 1\.—The Indian Government are _ cuting with 













olliery possessions in the Central Provinces. Mr. 

It an shle mining 1eer ro: mineral chemist, who 
has won honours as such i nd, hi tive place, end still 
more so in South Staffordshire, as a on ry and ironworks 
manager, and who was specially commissioned by the Secretary of 











State to direct the operations of winning coal in the Wurdah 
Valley, in the ¢ la district, has, we learn, arrived out. He 
finds a large are excellent coal already available. To out 
knowledge, M took out certain machinery, and before he 
left, gave orders for more ; whilst other orders are likely quickly 
to be forward to Wolverhampton, The importance of the 


working of the coal in the Wurdah Valley is great, especially to 
the railway operations of Central India. it is h oped by the Chief 
Commissioner that the colliery and.railway extension to that place 
will shortly be in active progress, 

















THE TORPEDO ACCIDENT AT WOOLWICH. 

ig adjourned inquiry into the cause of the death of Herbert 
ard Baker, who was killed at the Royal Arsenal, Woolwich, 

Saturday, the 24th of January, was held on Wednesday, at 

the Mechanics’ Institution in the Royal Arsenal, Woolwich, before 

Mr, C, J, Carttar, Coroner for West Kent. 

Colonel T. W. Milward, C. B., Royal Artillery, Superintendent of 
the Royal Laboratory Department, was present on behalf of the 
uw Department: Superintendent Hindes represented the 
Commissioners of Police. 

Wil liam Fishenden, who was the most severely injured of any, 

and has since suffered amputation of the right arm, said he resided 
Maxby-row, Plumstead. He was assistant to the engineer 
secret room in which the Whitehead fish terpedees were 


m. 


on 








completed, and was frequently engaged trying the torpedo in the 
canal in the Royal Arsenal, under the superintendence of Mr. 


Miller, Royal Navy. A few minutes before 11 o'clock on the 
morning of the accident (Saturday, the 24th ult.), a torpedo was 
conveyed on a trolley from the Royal Laboratory Department to 
the canal to be tested as usual. It had previously been fully charged 
in the department with compressed air. Three or four minutes 
elapsed between the time of its being charged and its arrival 
at the canal, He was at time of the accident star iding on the 
right of the Mr, Miller opposit eto him, and Baker (the 
deceased) was engaged turning the propeller. Mr. Miller had just 
directed him to oil the be arings of the tc rpedo, and was watching 
him pour the oil through the hole in the side while deceased 
turned the propeller with his hands to allow the oil to circulate. 
The men employed the trials ha ll been accustomed to the 
work, and had not the least i le a of da They would rather 
have expected the chamber to burst wh ras first charge thi in 
some time afterwards, the this instance. Th« 
torpedo h It was known 
as No, 34 There was an indicator 
at the worksh It was not usual to oil 
the torpedo at kept oil there for use if 
necessary. 
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1 been tried once before that morning. 
He did not hear the explosion. 
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the pressure. 
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Ralph Jefic who was 
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less injury from » necid 
unin mined. 

William Viney, of 25, Piumstead-road, mech: anic, employed in 
the Royal Laboratory Dep artment, said that he charged the tor- 
pedo which caused the acide nt that morning, with compressed 
air to 1000 Ib. on the square inch. It had been previously filled 
that morning, but only 'to a pressure of 800 Ib. to the square inch. 
There were four gauges to indicate the pressure, and he was quite 
sure it did not exceed 1000 Ib., which was the usual pressure. On 
the second occasion the torpedo left the workshop at 10.20 a.m. 
Mr, Miller instructed him as to the amount of pressure he required, 
and 1000 lb. was the highest ever used at Woolwich to run with. 
In testing the torpedoes water was used instead of air, and they 
were tested to 1200 Ib, or 1300 Ib. pressure. Me oiled the machine 
while filling it, and it worked freely, and he should think then it 
was at about 700 Ib. pressure. He had frequently filled four or five 
torpedoes in a day. If anything had been discovered to be wrong 
at the canal the torpedo would have been sent back to the shop 
to be repaired, and not returned to be filled again. He had filled 
ny of the same sort of torpedoes with a similar pressure, The 
‘loes were always made of the best metal to be obtained. 

. Thomas Edw: - Miller, chief engineer, royal navy, deposed 
he resided at Ne » 3, « ‘am ipbell-terrace, Brookhill-road, Wool 
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wich, and was coneiied by the Admiralty, in conjunction with 
Captain Singer, royalnavy, to conduct the experiments with White- 
head's fish torpedoes, After the torpedoes were completed in the 


al Laboratory Department they were handed over to him for 
it the Royal Arsenal canal, and each was tried until it was 
ct properly and run straight through the water. On the 

st Ne. 34 torpedo was finished and was tried the same day, at a 
pressure of $201b., when it made a very good run, in fact, an ex 
ce cptiona ] goc d one, The torpedo me ude nine runs before its ex 
plosion, seven with a pressu re of 800 Ib,, and two with 1000 1b. on 
the square inch, On the day before the accident the torpedo had 
made two runs, and he 24th ult., the day of the accident, it 
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( 
was tried again, but as no orders had been given to Viner 
as to what pressure he was to charge it to, it was only filled to 
S00 Ib.—the pressure which would be used on service. The 
torpedo in question was brought down in a truck or trolley, 





he turned the propeller to see if it worked freely. 
not he went round to the opposite side 
piston rods, and put Baker toturn the 
enden to oil the engines while ] 


Finding 
to examine 


the 
screw propeller, and Fish 
he watched to see if there was any- 


dlo so, 








thing amiss. It was at this moment the torpedo burst. The 
diaphragm or rear wall of the air chamber gave way. The 
€ sion was fore and aft, and not sideways, and the trolley 
was driven back some distance along the line of rails. Wit 
ness had no doubt now that it was the expansion of the 
diaphragm pressing upon the trunnion of the engine which pre- 
viously caused them to work stiflly. He providentially escaped 





unhurt, and as soon as he recovered from the shock he saw the men 
lying about, the body of the deceased having been thrown about 
twenty yards to the rear, and one of his legs being cut off and 
carried with a large portion of the torpe ilo a distance of upwards 
of forty yards, The diaphragm and air-chamber were made of the 
best steel five-sixteenths of an inch thick , and 1200 Ib, pressure 
was the ] roof by st. If even the diaphragm was found to expand 
more thas i half a tenth of an inch, it was at once taken out and a 
new one substituted, but allowance was made for a slight expan- 

sion under pressure. He had been employed in this duty for 
over six months, in which time he had supe rintended 519 runs of 
this de scription of torpedo, The metal of which the torpe “lo was 
manufactured was subjected to a tensile strain of 100,0001b. to 
the square inch, and Professor Rankine proved that metal of the 
same quality would bear a strain of 111,000 lb, to the inch. He 
had not the ‘slightest doubt that the expansion of the diaphragm 
had been gradually increasing after the chamber was charged 
with the air until it burst. 

Robert Lowe, of 244, Burrage-road, Plumstead, engineer and 
eee foreman in the Royal Laboratory Department, under 
om the to rpe xloes are constructed, said the outer crust or case 
f the torpedoes was made of Whitworth steel, the diaphragm 
of Atlas metal, a kind of Bessemer.steel, five-sixteenths of an inch 
thick. The torpedoes were tested, proved and stamped. He was 
in the shop when the torpedo was filled, and on the Monday 
following the accident he tested the pressure gauges and found 
them correct. He saw the torpedo in que stion tested to 1200lb. on 
the square inch. He had since examined the diaphragm but could 
discover no flaw, and had had a fragment of it tested up to 
100,000 Ib. on the square inch, 

Colonel T. W. Milward, C.B., R.A., said he was superintendent 
of the Royal Laboratory Department in the Arsenal, Woolwich, 
Since the previous meeting of the jury he had had the air 
chamber of the torpedo which exploded fitted with a new dia- 
phragm and tested till it burst. It stood a pressure of 22401b. to 
the square inch, and then gave way at the diaphragm, as at the 
accident ; but instead of bursting, it merely bulged. The sides of 
the air-chamber did not expand to any appreciable extent. The 
torpedoes were made of the very best metal and any found of 
inferior quality were at once rejected. Stiffness was not uncommon 
in the ergines, but if the diaphgram had expanded to any great 
degree the engines could not have been removed. In future a 

little more metal would be allowed in the diaphragm, but it was 
meer g> ble to limit the weight. The service pressure was 800 Ib., 

but 1000 1b. was used for experimental purposes. There would be 
no risk in using these torpedoes in service ; all the danger was at 
Woolwich. Most experiments were attended with some hazard 
and more was learnt from failure than from success, but every 
possible precaution would be taken in future. 
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The coroner and jury expressed chemselves satisfied with the 
means adopted for the safety of the workpeople, and a verdict 
that “ Deceased met his death by the accidental explosion of a 
Whitehead torpedo,” was returned.— Times. 





SIR FRANCIS PETTIT SMITH. 

Our readers will learn with regret that one of the most remark- 
able inventors of the nineteenth century has passed away from us- 
Sir Francis Pettit Smith, curator of the Patent Museum, South 
sington, died on Thursday week, leaving a widow and two 

To Sir Francis, or rather to plain Mr. Smith, the world is in 
a measure heavily indebted for the introduction of the screw pro- 
peller. Although the invention was not new, and had often been 
tried before, Mr. Sm ith, by his indomitable energy, first succeeded 
practical success. We shall 

not enter into disputes about priority of invention, nor do we like 
to witness quarrels fought out over the grave of the dead, but the 
fact is well known to the world that, broadly speaking, Francis 
Pettit Smith was the first to make the screw a success, He was 
born at Hythe, Kent, in 1808, and commenced life as a farmer. 
In his early years he gave much attention to marine propulsion, 
and made various models and experiments. One of these models 

gave such promise of success that Mr. Smith, in 1836, took out a 
patent for his invention—a screw revolving beneath the water at 
the stern of the vessel. He next fitted a small boat of ten tons 
burden with the screw, and in 1838 the Archimedes, of 
237 was launched in the Thames. 
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237 tons burden, similarly fitted, 





The success achieved by this vessel induced the Lords of 
the Admiralty to introduce the screw into the royal 
navy. It is computed that the total cost of vessels in 


her Majesty's ns avy and in the merchant service of this country 
which have been fitted with the screw greatly exceeds at 
present £120,010,000, with a saving to the country, from the use of 
the screw rather than of the paddle, of several millions sterling. 
The difiiculties of all kinds, however, against which Mr, Smith 
and his friends had to struggle in bringing the invention before the 
public, and in obtaining the general adoption of the screw were 
enormous, but an indomitable perseverance, coupled with an im- 
plicit faith in the value of his discovery, enabled him to overcome 
all obstacles, For his personal services to the navy her Majesty, in 
1555, on the recommendation of Lord Palmerston, granted to Mr. 
Smith an annual pension from the civil list of £200; and in 1871 
conferred upon him the honour of knighthood. In 1857 anational 
subscription was made for a testimonial to Mr. Smith, and a ser- 
vice of pl ite and £2078 were presented to him at a public banquet 
at St. James’ Hall. Sir Francis’ services have been very imper 
fectly recognised by the Government, and we venture to hope that 
some steps will be taken to manifest the appreciation which his 
rve by the new Government and the country, 
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STACY’S 
A DEGREE of success has been achieved by the elaborators of 
wood-working machines that has not been attained as yet by the 
inventors of machinery for working or dressing stone. Any kind 
of stone, but especially those sorts in which silica exists in large 
proportions, is a much more obdurate and less tractable material 
than wood. The excellence of the work turned out by wood-work- 
ing machines is in a great degree attributable to the high velocities 
at which the cutters revolve ; such speeds are totally unsuited to 
machinery for working stone, which requires to be acted upon in 
an entirely different manner. In former numbers of THE 
ENGINEER we have described stone-working machines to which 
our attention has been directed. In one machine a scooping 
action was given to the cutter by an eccentric arrangement of the 
working part : in others, that do good work in sawing and dressing 
stone, what are called the cutters are really scrapers, that by 
sheer pressure displace the portions of the stone that they remove. 
A stone-dressing machine upon an entirely new principle, as re- 
— the mode in which the operators work, has been invented by 
Mr, G. Stacy of New York, and exhibited by Messrs. Lawrence 
ah ella of Union Bank buildings, Holborn Circus, The machine, 
which we have seen at work, is the first, we believe, that has been 
produced, and was made by Messrs. Hoe and Co., the well-known 
seliation machine engineers, but the whole of the interposed 
mechanism was arranged by Mr. Stacy, the inventor. It is not, 
however, the convenient arrangement of bevel-gear by which the 
machine is worked and adjusted, or the ingenious mechanism by 
which the feed is regulated, not continuously as in most travelling 
beds, but by distinct stages, longer or shorter according to the 
nature of the material operated upon, that constitute the cardinal 
merits of the invention. Its salient and entirely original feature 
is the manner in which the working parts perform thets functions, 
The operations upon the materials to which they are applied are, 
as every one knows, very different in the cases of the carpenter's 
adze and paring chisel from what they are in the case of the stone- 
dresser’s pick or chisel. In the one case the tools are used to 
cut, in the other to chip ; the essence of Mr, Stacy's invention con- 
sists in his providing one series of automaton picks for rough 
hewing, and another series of automaton chisels for finishing the 
stone thus rough hewn. The working parts of the machine, the 
chippers or chisels— for they cannotbe called cutters—are fitted 
spirally upon rotating horizontal shafts, under which the stone 
placed upon the tri avelling feed-bed passes, The rough hewers 
and the finishing chisels are used at the same time, They 
are fixed in hinged hammers, and the machine is so con- 
structed that a chisel may be made to pass from one to six 
times over every portion of the stone brought under it before the 
feed-table passes it on. The action of the tool upon the stone is 
to strike it sharply and instantly rise at an angle of about 90 deg., 
and pass over the undressed portion. The hammer containing the 
chisel is home upon its seat when the tool comes into contact, but 
leaves it free to pass over the unhewn part as soon as the blow is 
delivered. The tools are so adjusted that not more than one ever 
strikes at the same time; the machine can hence be driven with 
an almost incredibly small amount of power. The chisels are of 
steel, about 1} in. wide and less than jin. thick at the face, but 
about fein. at the root. They are fastened into the slots in the 
hammer-heads by semic hake wedges, and are removable in a few 
seconds. They are self-sharpening and wear very equally, but in 
case of their projections needing to be corrected this is quickly ac- 
complished by means of an emery disc working in a frame adjusted 
precisely in front of the rotating shaft, and parallel with it. The 
chisels will dress from 300 to 600 lineal feet, according to the new 
nature of the stone worked, without renewal. W hen we saw the 
machine at work it was "taking off about jin. from a block 
of Portland stone 20in. wide at the rate of 15in. per minute. The 
rotating shafts were making about 175 revolutions per minute, 
which has to be multiplied by the number of hammers on the 
shaft to arrive at the total number of applications of the chisels. 
Heat was scarcely perceptible in the tools when the machine was 
stopped. The machine may be so made as to dress the side and edge 
of a stone at the same time, and makesa clean sharp arras. It may 
also be adapted, with suitable modifications and arrangements, to 
cut mouldings, beads, flutings, scrolls, and other ornamental work, 
The machine shown, inde ed, although not designed for such work, 
executed quickly some very fair mouldings. 


STONE DRESSING MACHINE. 











SourH KensincTon Musrum.—Visitors during the weck ending 
February 14th, 1874 :—On Monday, Tuesday, and Saturday free, 
from 10a.m. to 10 p.m., Museum, 9734; Naval and other collec. 
tions, 974; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 4 p.m., Museum, 1501 ; Naval and other collec- 
tions, 51 ; total, 12,260 ; average of corresponding week in former 
years, 11,7 80; total from the opening of the Museum, 13,116,492, 
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THE WHITEHEAD TORPEDO. 

Ovr naval readers will we fancy find the following article worth 
their attention. It isa copy of a report drawn up by Commodore 
Birkland, and Mr, E. J. Berwind, Master U.S. Navy, and supmitted 
to the chief of the Bureau of Naval Ordnance. The torpedo in 
question is in its essentials that which is now receiving the attention 
of our own Government, and with which a disastrous accident 
recently occurred at Woolwich. 

The experiments were made in the Gulf of Fiume. To facilitate 
measurements a large buoy was anchored 600ft. from the launching 
tube, with intervening cork floats at intervals of 20ft. For 
ascertaining the depth of the course of the terpedo below the 
water's surface, nets 8ft. wide, with meshes of small stuff Sin. 
square, were furnished. The charging and launching of the tor- 
pedo were effected in allcases by one mechanic with an assistant. 

December 6th, 1873. Weather clear and pleasant—calm— 
water smooth and very clear. 

First Experiment.—Object: To prove that the Whitehead tor- 
pedo can be accurately directed and also adjusted to maintain 
its direction at any depth desired by the operator. Torpedo 
launching tube was immersed 4ft. below the surface of the water ; 
the torpedo was charged with compressed air, 35 atmospheres pres- 
sure, and adjusted to run at the rate of eight knots per hour for 
a distance of 600ft., and to maintain a course 5ft. below the sur- 
face. A net was suspended from a boat at 2S0ft. from the starting 
point. Time accurately noted by ourselves, Result: The torpedo 
was launched, but rese to the water’s surface at a distance of 80ft., 
the operator having neglected to open the air-valve. It was then 
taken back and restarted with the following results. It ran 600ft. 
in 50 seconds, maintained a perfect direction, and pierced the net 
5}ft. below the surface of the sea. After completing its run, the 
torpedo rose to the surface and was towed back to the launching 
tube. 

Second Experiment.—Object: To prove that the Whitehead 
torpedo can maintain a speed of ten to ten and a-half knots fora 
distance of 600ft. Torpedo launching tube immersed 4ft. below 
water’s surface; the torpedo was charged with 50 atmospheres 
compressed air, and adjusted to run 600ft. at the rate of ten to 
ten and a-half knots, ard to maintain a horizontal course 5ft. 
below the sea surface. Netsuspended as before. Time accurately 
noted. Result: Torpedo ran 600ft. in 35 seconds, with a trifling 
deviation to the right at the end of the course. In consequence 
of the boat being out of line, torpedo did not pass through the net. 

Third Experiment.—Repetition of the second experiment with 
the following results: Torpedo ran G00ft. in 35 seconds—equal to 
10:15 miles per hour; direction was perfect; pierced net 5jft. 
below the surface of the water. After the torpedo finished 
the above run, it was towed back to the launching tube,and re- 
started without recharging the air tank. The distance to be 
run was about 600ft., which it accomplished in 44 seconds—equal 
to eight knots per hour. 

December 7th, 1873. Wind quartering off shore, with a force of 
about five, moderate sea, weather clear and cold. 

First Experiment,—Object : Repetition of the two previous expe- 
riments to prove that the claimed speed of ten to ten and a-half 
knots per hour can always be obtained. Torpedo launching tube 
immersed 5ft., the torpedo charged with 55 atmospheres com- 
pressed air, and adjusted to maintain its course 6ft. below the 
water’s surface for a distance of 600ft., at the greatest speed. 
Net suspended as before. Timeaccurately noted. Result : Torpedo 
ran 600ft. in 35 seconds, direction perfect, pierced net 6ft. 
below surface. 

Second Expcriment.—Object: to prove that the Whitehead tor- 
pedo would run 45v0ft. at a constant velocity equalling seven knots 
per hour. Torpedo launching tube immersed 3ft., the torpedo 
charged with 57 atmospheres compressed air, and adjusted to 
run its longest course at its greatest speed for that «distance. 
Time accurately noted at 600ft. and at end of course. We accom- 
panied the torpedo in a steam launch about 20ft. to the left of its 
course. Result: Torpedo ran first 600ft. in 47 seconds, and con- 
tinued its course until it ran ashore 2940ft. from starting point. 
Time from start to running ashore was 3 minutes 50 seconds ; 
the course of the torpedo was apparently straight for the first 
2000ft., it then deviated and went ashore about 100ft. to the right 
of the line of sight. The rudder was then readjusted, and the 
experiment repeated with the following result. The torpedo ran 
4926ft., direct course, in 6 minutes 26 seconds, equal to seven 
and a-half knots per hour, and ran ten seconds additional, with a 
deviation to the right, at a reduced speed. 

Third Experiment.—Object: To prove that the Whitehead 
torpedo can be easily launched and accurately directed from an 
ordinary boat, and that changes of depth can be effected at 
the will of the operator without impairing the qualities of the 
torpedo in any way. The torpedo was launched from very simple 
slings attached toa light boat ; three men in the boat, one to launch 
the torpedo and the other two to attend oars. The torpedo was 
charged with 35 atmospheres compressed air, and adjusted to run 
a course 12ft. below the surface, at a speed of seven and a-half 
knots. Torpedo was directed to pierce a net suspended from a 
boat about 400ft. from launching boat. Result: Torpedo was 
launched by signal and grazed the side of the net at 12ft. below 
the water’s surface. The latter experiment was wonderful, not 
only on account of the facility with which the torpedo was 
launched, but because of its remarkable accuracy, the sea and 
wind considered. Had not the elements caused the boat with the 
net suspended to drift to leeward, we have every reason to suppose 
the torpedo would have pierced the net fairly. We found the 
assertions of Mr. Whitehead in regard to the invention to be fully 
carried out in every particular by the performances of the torpedo ; 
in the matter of speed for the longest course we found that the 
rate claimed by the inventor was considerably under that attained 
in our presence, and the distance run in the long cruise considerably 
greater. By examining the contracts made by Mr. Whitehead 
with the different Governments, we find that the English Govern- 
ment purchased the secret on the 11th of June, 1871, in the sum 
of £15,000 sterling ; some time later the French Government paid 
for it about £8000 sterling, and in the present month the Italian 
Government has concluded its purchase in the sum of 100,000 
florins, paper—about 42,000 dols. gold. 

The price of the torpedoes is about 5000 francs gold each. 

In English contract we find that five officers selected by the 
Government are to be instructed in the construction and use of the 
machine; the same stipulation is made in the other contract, ex- 
cept that the number of officers to be taught is increased. 

We found at the Whitehead Works Captain Filling, chief of 
the Torpedo School at Venice, and Mr. Bernard, an engineer 
attached to that institution, who had been detailed by their Govern- 
ment to receive the instruction agreed upon and also to take charge 
and convey to Italy the torpedoes furnished by Mr. Whitehead 
under the contract. 





THE workmen engaged in mining and smelting in Prussia are 
united in a kind of self-insurance society, the object of which is 
the supporting of the sick, superannuated, widowed and orphaned 
members of the craft. In 1871 the Union included ninety-one 
subdivisions, in which were enrolled the workmen from 5545 
mines, 183 smelting works, and eighteen salt works, to the num- 
ber of 101,813 regular and 106,349 occasional workmen. The pro- 
perty of the Union is free from taxation, and, counting up all 
kinds of effects, amounted in 1871 to 42 thalers 44 groschen per 
member, or about £62. On January Ist, 1873, the Union was 
caring for 9269 invalids and 277 ‘* half invalids.” During the 
year 1418 invalids were received and 1051 were removed from the 
society's care, and 128 half invalids were received and eighty-four 
removed. The invalided age has before varied from the fifty-fifth 
year in 1861 to the 48-8th in 1868, but in 1871 it went just one 

tep lower, It stood at the 48-7th year. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months, 


438. ALEXANDER MELVILLE CLarK. Chancery-lane, London, “An im- 
proved implement for hoeing, path-cutting, and raking.”—A communi- 
cation from Robert McKinley, Hyde Park, Dutchess, New York, U.S.— 
3rd February, 1874. 

$244. Bexsamin Macca, Tufnell Park, London, “ An improvement in or 
an addition to carriage door handles.”—6th October, 1873. 

3410. Davip  ELkan, Finsbury-square, London, “Improvements in 
umbrella tip caps.”—2l1st October, 1873. 

3696. Epwarp THomas Hvuoues, Chancery-lane, London, “Improvements 
in spade bayonets and bayonet fastenings.”—A communication from 
Felix Chillingworth, Springfield, Hampden, Massachusetts, U.S.—13th 
November, 1873. 

159. Witttam Rosset, Kilmarnock, Ayrshire, N.B., “ Improvements in 
and apparatus for the manufacture of Ayrshire bonnets.” — 12ch 
January, 1874. 

245. RorLor Van pE Weerp, Enschede, Holland, ‘‘ Improved means of 
and apparatus for producing motive power and for driving mechanism.” 
—19th January, 1874. 

257. Tuomas Fox, Bishopsgate-street Within, London, “ A new spring 
mattress or platform for bedding.” —2Ist January, 1874. 

285. Tuomas Pakennam, Cork-street, Dublin, “‘ Improvements in singe- 
ing pigs by the application of gas, thereby saving fuel and labour, and 
maintaining an equalisation of heat, and the apparatus connected 
therewith.” 

297. Jonn McIntyre Switn, New York, U.S., “‘A new medicinal com- 
pound, and plasters made therewith.”— A communication from Dr. 
Paul Edmond Andouit, Havre, France. 

302. Stanistas Louis Deta.ot, Southampton-buildings, Holborn, London, 
*“‘An improved white metal, to be termed metal delalot.” — 23rd 
January, 1874. 

352. James Horrocks, Eccles, Lancashire, “Improvements in furnaces 
for supplying heat to steam generators and for other purposes.” 

354. WiLt1aM ARMAND GILBeEt, South-street, London, “‘ Improvements 
in cork-cutting machinery, parts of such improvements being appli- 
cable to other purposes.” — A communication from Emil Boéthius, 
Stockholm, Sweden. 

356. WiLtt1am THompson Many, Liverpool, “ Improvements applicable to 
cranes.”—A communication from James Watson, Calcutta. 

358. JoHN Henry Jonnson, Lincoln’s-inn-fields, London, ** Improvements 
in self-braking, lowering and hoisting apparatus.”—A communication 
from Walter Hart, Philadelphia, Pennsylvania, US. 

360. FriepricH Haun, Bloomsbury-street, London, “‘ Improvements in 
the mannfacture of compressed fuel and in apparatus therefor, and for 
other like purposes.” 

$62. Freperick BucknaLt, Kirton, Lincolnshire, “ Improved machinery 
or apparatus for digging putatoes and other agricultural roota, and for 
cultivating land.” 

364. ALEXANDER MELVILLE CrLark, Chancery-lane, London, “An im- 
proved instrument for cutting button-holes and slits."—A communi- 
cation from Charles Rhodes Goodwin, Paris. —28th January, 1874. 

365. GeorGe SOMERVILLE and GrorGe CromBikz, Edinburgh, Midlothian, 
N.B , “ Improvements in the arrangement and construction of guillotine 
machines for cutting paper, cardboard, leather, cloth, and other similar 
materials.” 

366. Davip Joy, Middlesbrough, Yorkshire, ‘‘ Improvements in hydraulic 
motive power engines.” 

368. Georce Russpy Kaye, Belgrave Gate, Leicester, ‘‘ Improvements in 
apparatus for cutting or reducing meat into small portions for various 
purposes.” 

$70. Levi Parsons MERR1AM, Leadenhall-street, London, “ Improvements 
in machinery or apparatus for soldering metals.” 

871. Epwarb Stevens, Maycliffe, St. Luke's-road North, Torquay, Devon- 
shire, ‘‘An improved brake for arresting or retarding the wheels of 
railway and other vehicles, which is also applicable to the arrestation 
or retardation of other rotary motion.” 

$72. Tuomas HopcrarFv, Mincing-lane, London, ‘‘ Improvements in tele- 
graphic apparatus for transmitting messages or signals for ships, 
hotels, or other suitable purposes.” 

373. ALEXANDER FRIEDMANN, Vienna, ‘‘ Improvements in heating steam 
boilers of steamships.” 

$74. Aueustvus CoLLINGRIDGE, Lombard-court, London, “ Improvements 
in the construction of axle-boxes applicable to locomvtive steam 
engines, railway carriages, and other land vehicles.’—A communi- 
cation from Louis Folliet and Marie Gally, Paris. 

376. James Kicnarps, Clifton Lodge, near Preston, Lancashire, “ Im- 
provements in the manufacture of bicarbonate of soda.” 

378. Georce Henry WILson, Sherwood-street, Golden-square, London, 
** Improvements in keyless watches and in appliances fur winding the 
mainsprings, also for setting the hands thereof.” 

$81. THomMas Norton, Cuttlehurst Mills, near Huddersfield, Yorkshire, 
and Henry HELLAWwELL, Kitchenroyds, Denby Dale, Yorkshire, ** Im- 
provements in weaving velvets and other piled fabrics, and in apparatus 
employed therein.” 

382. Joun Isaac THornycrorr, Church Wharf, Chiswick, Middlesex, 
“Improvements in light-draught screw-propelled vessels, and in faci- 
litating their propulsion in shallow water.”—29th January, 1874. 

384. Jonn Epwarps, Cassland-crescent, South Hackney, London, 
“‘ Improvements in the manufacture of valves.” 

385. Epwarp NewsoLp, Nottingham, “‘ Improvements in furnace bars.” 

g6. Freperick CHARLES Situ, Peckham, Surrey, “ Improvements in 
the methods used for cutting or separating woollen fabrics or 
materials.” 

387. Ropert Henry Kay and Atrrep Tuomas Ricnarrson, Gutter-lane, 
London, “ Improvements in the manufacture of silk crape.” 

388. Davip Mever Isaacs, Manchester, *‘ An improved fire-escape.” 

389. James Woop, Birmingham, “‘ Improvements in the ornamentation 
of papier mdch¢e and other japanned wares.” 

390. James ALBERT Pow ett, Liverpool, ‘‘An improved steering appa- 
ratus for ships or other navigable vessels to be worked by steam, 
compressed air, or other expansive motive agent.”—30th January, 1874. 

392. Freperick Epwarp BLackett Beaumont, Westminster-chambers, 
Victoria-street, Westminster, ** Improvements in apparatus for steering 
vessels by the action of fluid pressure.” 

393. Jonn James WessterR, Westbourne-road, Birkenhead, Cheshire, and 
James Georce THompson, Salisbury Lodge, Birkenhead, Cheshire, 
“‘ Improvements in —_- for cleaning tramway tracks.” 

394. James Ginvanand Jonn James CaTuro, Glasgow, Lanarkshire, N.B., 
« Improvements in ornamenting paper for hangings and other purposes, 
and in apparatus therefor.”— Partly a communication from Hypolite 
Lecerf, Paris. 

395. Ropert MacLean, Glasgow, Lanarkshire, N.B., “Improvements in 
apparatus for preventing railway accidents.” 

396. JAMES BLake, Manchester, ‘* Improvements in steam generators and 
in safety valves therefor.” 

398. Evan ARTHUR Leicu, Manchester, “ Certain improvements in card- 
ing and spinning cotton, wool, and other fibrous substances.” 

399. HeskeTH Hucues, Homerton, Middlesex, ** Improved means of, and 
apparatus for, producing ornaments and designs, also goffers, plaits, 
and crimps in ribbon and other fabrics and coras.” 

401. GeorGe BLAX.anD, jun., Brixton-road, Surrey, “‘ Improved means 
and apparatus for gaining access to, and for raising sunken vessels,” 

402. Witttam Coppin, Strand Foundry, Londonderry, Ireland, “ Im- 
provements in the construction of ships.” 

403. Tuomas Lum.ey, Harborne, Staffordshire, “ Improvements in steam 

jumps.” 

Pm Henry Cuerry, Handsworth, Staffordshire, ‘Improvements in 
steam pumps.” 

05. Witttam Govutpino, Leicester, “ Improvements in the construction 
of folding chairs or seats and tables, which improvements are appli- 
cable to other articles of furniture and utility.”— lst January, 1874. 

406. Grorce Reap, Leicester, * Improvements in stoppers for bottles to 
contain arated liquids.” 

407. Cuartes Covktyey Cramp, Litchfield-road, Grove-road, Bow, 
Middlesex, ‘‘ Improvements in apparatuses applied to tramways, parts 
ef which may be used for other purposes.” 

408. Wittram Youno Brack, Borgue, Kirkcudbright, N.B., ‘‘ Improve- 
ments in switches for railways.” 

410. Cant Wicumann, Liverpool, ‘‘An improved elastic steel railway 
‘frog’ fur crossings.” — A communication from James Patterson, 
Hornelisville, New York, U.S. 

411. Witttam Forp Stantey, Great Turnstile, Holborn, London, “ An 
improved circular saw bench.” 

412. Wittiam Forp Stancey, Great Turnstile, Holborn, London, “ Im- 
proved points for mathematical drawing instruments.” 

414. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘“‘Improvements in gas motor engines.”—A communication 
from Gottlieb Wilhelm Daimler, Muelheim-on-the-Rhine, Germany. 

415. Joun Marcnant, Dagmar-road, Camberwell, Surrey, “ Improvements 
in guard or safety signals for railway points or switches.” 

416. Louis Mrroupe Picwarp, Rouen, France, ‘Improvements in saw 
teeth for carding engines.” 

417. CHarves Coorenr, Clapham, Surrey, “An improved mode of work- 
ing the points of railways.” 

418. Wittiam Epwarp Newton, Chancery-Jane, London, “ Improvements 
in sheais fur cutting bars or rods of iron and other metal or material.” 
—A communication from William X. Stevens, East Brookfield, Wor- 
cestershire, Massachusetts, U.S. 





419. Freperick Artacur Wa toy, Birmingham, “Improvements in 
fastenings for wearing apparel.” 

420. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery for carding, combing, and cleaning cotton and other 
seg substances.”—A communication from Charles Nicolas Plantrou, 

‘aris. 

422. ALEXANDER Browne, Southampton-buildings, Holborn, London, 
* Improvements in the manufacture of alloys of iron.”—A communi- 
cation from the Foundries and Forges Company, Terre Noire La Voulte 
and Bessdzes, France. 

423. Wiz1aM Ropert Lake, Southampton-buildings, London, ‘“Im- 
pa in the manufacture of gum and gum-like substances from 

inseed oil and other similar oils.”"—A communication from Donald D. 
Cattanach, Providence, Rhode Island, U.S.—2ad February, 1874. 

424. Witiiam Beck and WILLIAM STRONG, Barrow-in-Furness, Lancashire, 
**Certain improvements in machinery for making bricks.” 

425. CnarLes Lowe, Redditch, Lancashire, “* Improvements in the sepa- 
ration and utilisation of certain mixed chemical products,” 

426. Martiy Benson, Southampton-buildings, London, ** Improvements 
in pipe tongs and cutters."—A communication from Franklin Theo- 
philus Ferguson, Boston, Massachusetts, U.S. 

427. Epwarp Brook and Atrrep Witsonx, Middlesbrough, Yorkshire, 
*‘An improved mode of consuming fuel in furnaces for raising steam 
and in other like furnaces.” 

428. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“Improvements in the treatment of puddled balls and apparatus 
therefor.” 

429. WitLiam Stevens, St. Giles’-streef, Northampton, ‘“ Improvements 
in the manufacture of heels for boots or shoes, and apparatus 
therefor.” 

430. CHaRLES Dewynter, Oxford-street, London, “ A new hydrocarbon 
purificatory apparatus for the illuminating gas."—A comuunication 
from Francois Lenoir, Rue Grange .aux-belles, Paris. 

431. Tuomas Hunoate Preston Dennis, Chelmsford, Essex, “A new or 
improved water waste preventer.” 

482. Taappevs Hyatt, Gloucester-gardens, Hyde Park, London, “ Im- 
provements in carriage and footways.” 

433. Epwakp Grirrita Brewer, Chancery-lane, London, ‘‘ The incine- 
ration of mixed vegetable substances from wools or woollen fabrics by 
the application and manufacture of chloride or chlorate salts, preferably 
of zinc, magnesium, and aluminium, applicable to unbleached and 
dyed or coloured materials.”—A communication from Romain Joly, 
Caudebac-les-Elbeuf, France. 

434. Frieprica Leonarpt and Wittiam Gitsert, Birmingham, “ Im- 
provements in boxes or receptacles for holding pens, buttons, needles, 
and other small articles, and for other purposes.” 

485. Wituiam Gipson, Birmingham, “Improvements in castors for 
furniture and other articles.” 

436. James Pickup, Tong, near Bradford, Yorkshire, ‘‘ Improvements in 
looms for weaving.” 

437. JoHN SHUTILEWORTH, 
looms for weaving.” 

439. Henry Hicntoyx, Putney, Surrey, 
telegraphs.” 

440. Samuet Josern Makte, Delahay-street, Great George-street, West- 
minster, ‘* Improvements in apparatus for signalling on railway trains.” 
—3rd February, i874. 

442. Francis Wiiuiam Wess, Crewe, Cheshire, “ Improvements in 
mechanism or arrangements for actuating railway points and signals.” 

444. Geornork MacCatiay, Johnstone, Kenfrewshire, N.B., ** lmprove- 
ments in reflectors.” 

445. Groroe Barons Nortucorte, jun., Feniton Rectory, Feniton, Devon- 
shire, ** Improvements in apparatus for scraping or cleaning boots.” 

446. ALFRED Heaven, Manchester, ‘* Improvements in embroidering and 
ornamenting woven fabrics.” 

448. James HarGreaves and THomas Ropinsoyn, Widnes, Lancashire, 
‘*Improvements in and connected with the manufacture of sulphates 
of soda and potassa, and in apparatus or appliances employed 
therein.” 

450. WittiAM Moroan-Brown, Southampton-buildings, London, ‘Im- 
provements in lasting boots and shoes, and in the apparatus employed 
for that purpose.”— A communication from Charles Frederick Gardner, 
1 lteaaiaaiaaaas Within, London, and Ebenezer Pocock, Rue Gaillon, 

aris, 

451. Heyry Josera West, Mason-street, Westminster Bridge-road, 
Surrey, ‘‘Improvements in the production of ice and apparatus 
therefor.” 

452. Henry Sarva, Dublin, Ireland, “ Improvements in or in connection 
with window-blind raising, lowering, and arresting apparatus, and in 
blind rollers, parts of such improvements being applicable to boat, 
telegraph, cable, and other weight-lowering and arresting and holding 
apparatus.” 

453. Samuet Makin and Wittiam Skerratt, Salford, Lancashire, “ Im- 
provements applicable to throstle, worsted, spinning, and doubling 
trames,.” 

454. Hunter Henry Mvurpocn, Staple-inn, London, *‘ Improvements in 
the treatment of leather, called sole leather, for the purpose of harden- 
ing it and rendering it impervious to water.”—A communication from 
Barthelemy Picard, Brussels. 

456. Cuarces Warrerson, Vickers-street, Miles Platting, near Man- 
chester, “ Improvements in the manufacture of the several vleates of 
potash, soda, and ammonia, commonly known under the name of 
soluble oil, and applicable in the process of finishing printed calicoes 
and silk goods, and other cotton and silk-dyed goods and velvets.” 

457. Benoamin ANDRADE, West Smithfield, London, “An improvement 
in sausage-meat chopping machines.” 

458. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in bolsters and step bearings for the spindles of spinning frames, 
applicable also to other spindles and shafts.”.-A communication from 
Charles Francis Wilson and Jesse Edward Folk, Brooklyn, New York, 
U.S. 

459. ALFRED Vincent Newron, Chancery-lane, London, “‘ Improvements 
in steam boilers with combined air-heating attachment and condenser.” 
—A communication from Benjamin Talbot Babbit, New York, U.S. 

460. James Marsuact, Gainsborough, Lincolnshire, ** Improvements in 
apparatus applicable to the furnaces of portable, agricultural, and other 
steam engines required for burning straw and other light vegetable 
matters.” —4th February, 1874. 

461. Freperic Pecnam Warnen, East-court, Cosham, Hants, “ An im- 
proved pot for flowers and plants,” 

463. Kittinocworth WittiamM Hepoes, Wootton Lodge, Streatham Hill, 
Surrey, “Improvements in combined steam boilers and steam 
engines,” 

465. James Wenstrr, Birmingham, “Improvements in apparatus to be 
employed in the manuf cture of steel.” 

407. Konert May Carratut, Fleet-street, London, and ALrrep Tuomas, 
Alton, Hants, “ lmproved means of and appliances for effecting the 
automatic sealing of hydraulic gas mains, and for removing the pres- 
sure of gas on retorts at pleasure,” 

469, Perer Coats, jun , Paisley, Renfrewshire, N.B., “ Improvements in 
machinery for re-winding yarn or thread.” 

473. Witu1amM Rosert Lake, Southampton-buildings, London, “Im- 
provements in combined life-preserving dresses sud air buoys.” —A 
communication from John Thomas Poole, Canterbury, New Brunswick, 
Canada. 

477. Joun Hooker, Essex-street, St 
*Improvoments in type setting and distributing machines 

479. James Backunouse, Armley, near Leeds, Yorkshire, * Improvements 
in steam cultivating implements,”—5th February, 1874. 


Keighley, Yorkshire, ‘Improvements in 


“Improvements in electric 


Peter's-street, Islington, London, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

474. Grornor Hasetine, Southampton-buildings, London, “ Improvo- 
ments in sewing machines. ’—A communication from William Gould 
Beckwith, Newark, New Jersey, U.S.—5th February, 1874 

516. Vavanan Penprep, Crobill House, Angles-road, Streatham, Surrey, 
** Improvements in the construction of boilers for generating steam.” — 
10th February, 1874 

619. Cuar.es Hirrotyte Tovaition, Paris,‘ Improvements in apparatus 
for stopping teeth.”—A communication from Louis Jean Paul Eugene 
Gaillard, Boulevart Sebastopul, Paris.—10th February, 1574. 





Patents on which the Stamp Duty of £50 has been Paid. 


349. Haney Hersert Cocnrane, The Grange, Stourbridge, Worcester- 
shire, ‘“* Working switches and signals on railways.”—10th February, 
1571. 

856. James Quin and Ropert Eastaam, Leyland, Lancashire, ‘‘ Hose, 
&c , piping.”—11th February, 1871. 

890. Groror ANGELL, Compton-street, Clerkenwell, London, “ Propelling 
and steering vessels.”—16th February, 1871. 

411. Jonx Oates Greenwoop, Danie. Mitts, and Mason Prarson, 
Bradford, Yorkshire, ** Looms for weaving.”—16th February, 1871. 

435. James Jonn Stevens, Darlington Works, Southwark, Surrey, 
“‘ Fixing the points at junctions in lines of railway.”—18th February, 
1871. 

886. Hexry Brssemer, Queen-street-place, Cannon-street, London 
* Repairing or restoring the lower parts of the linings and tuyeres of 
converting vessels employed for the production of malleable iron and 
steel, &c.”—15th February, 1871. 

402. Davip Hanson, Dakinfield, Cheshire,‘ Flanching, moulding, bending, 
or straightening metal plates, &c.”—16th February, 1871. 
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896. WitLtiaAM Tuomas Henry, North Woolwich, Essex, ‘‘ Apparatus for 
hauling, lifting, &c.”—16th February, 1871. 

599. Ropert Strruinc Newatt, Gateshead, Durham, “ Breaking stones, 
&o.”—6th March, 1871. 

388. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Articles of 
combined iron and steel.”—15th February, 1871. 

389. Apam Lees Cocurane, ARCHIBALD Cocurang, and WALTER Cocn- 
rane, Netherdale Mills, Galashiels, Selkirk, N.B, ‘Treating wool, &c.” 
—Lith February, 1871. 

3097. Jamrs-Henperson, Leith, Midlothian,-N.B., ‘‘ Chain pulleys.”—16¢i 
February, 1871. 

786, Wituram Carr Contrer, Salford, Lancashire, “ Steam-drying 
ceylinders,”—23rd March, 1871. 

403. James Reiiiy, Barrack-strect, Hulme, Lancashire, ‘‘ Wood chairs.” 

16th February, 1871. 

406, James Taytor, Rochdale, Lancashire, ‘‘Doffing and replacing 
bobbins of throstles, &c."”—16th February, 1871. 

425, Anprew Wy -ey, Barker-street, Aston Manor, “ Breech-loading fire- 
arms,” —17th February, 1871. 

439. Henry ArMisreap, Brierfield, near Burnley, Lancashire, Tuomas 
Tunstitt, Burnley, Lancashire, and Tuomas Bannister, Nelson, near 
Burnley, Lancashire, ** Looms for weaving.” —18th February, 1871. 


Patents on which the Stamp Duty of £100 has been Paid, 

888. Henry Saarr and Francis Witttam Ween, Bolton-le-Moors, Lanca- 
shire, “ Iron and steel by the Bessomer process.”—27th March, 1867. 

396. ALrrep Vincent Newton, Chancery-lane, London, “ Sewing ma- 
chines,”—-12th February, 1867. 

418. Tuomas Greenwoop. Leeds, Yorkshire, and Joun Keats, Leck, 
Staffordshire, ‘‘ Boots, shoes, &c."—14th February, 1867, 











Notices of Intention to Proceed with Patents. 

3216. Joun Rick, Southsea, ‘‘ Vessel for liquids.”—4th October, 1873. 

3234. Samue. Stpney Bromuxap, Southsea, ‘* Rivet scrow or fastening. 

3238. Thomas Greenwoop, Halifax, “ Grinding, pulverising, or reducing 
mortar, &c.” 

3242. Thomas Hyprs and Joun Emit. Bennevrt, Sheffield, ‘‘ Heating the 
feed-water of steam boilers.”—th October, 1873. 

3245. Epwarp Samvuet Eyianp and Joun Boster Warren, Bristol, 
** Pianofortes, &c.” 

3247, Groner Gorpon pr Luna Byron, Chancery-lane, London, “ Treating 
and ‘acter iron.”— A communication from William Mernorice 
Arnold, 

3254. Tuomas BLack CALLARD, Queen’s-terrace, St. John’s-wood, London, 
“Cutting caromel, &c."—7th October, 187% 

3257. Henry Josian Griswoip, Hop and Malt Exchange, Southwark- 
street, Surrey, “ Knitting machinery.” 

. WILLIAM Fisken, Stamforden, ‘ Steam cultivating apparatus.” 

James Perrin, Rochdale, ** Steam engines.” 

Henry Garpner, Clifton-road, Holloway, London, “ Hydrocarbon 

s.”—A communication from M. Anton Franz.—Sth October, IST5. 

3268, Stanisnas Louis Deratot, Southampton-buildings, Holborn, 
London, ‘* Iron and steel.” 

S271. Josern Hotpine, Manchester, “ Nose-bags, &e.’—9th October, 1873. 

3 Rovert Bowman Ricnarpson, Gateshead, *‘ Doors for puddling 
furnaces.” 

8285. Frank Wirtn, Frankfort-on-the-Maine, Germany, “ Washing yarns, 

"A communication from John Albert Dold, 

7. Wriaur Jones, Manchoster, ‘‘ Regulating the temperature of manu- 

factories, &c."”— 10th October, 1873. 

3304, Wittiam Tonour, Leeds, ** Combing fibrous materials.” 

3508. Henry Epwarp Newton, Chancery-lane, London, ‘ Connecting 
gas, Water, or other pipes.”—A communication from M. Galasse-Ketin, 

11th October, 1873. 

3314. James MANwett, Glasgow, N.B., “ Charging horizontal retorts,”— 
13th October, 1873. 

3352. Joun Barcuay Lesiir, Great George-street, Westminster, ‘ Indi- 
cating the direction of ocean and other currents.” 

3354. Marcus Fenron and Bacsuaw Cockayne, Sheflield, ‘ Casting 
ingots, &c.” 

3355. ENocn SARJEANT, Balsall Heath, “ Dressing metallic hinges.”—16th 
October, 1873. 

$557. James Roverr Narier, Glasgow, N.B., “ Fireplaces,” 

6. CHARLES Henry Murray, Loman-street, Southwark, Surrey, 

Bricks, tiles, &c.”—17th October, 1873. 

8874. Evaene ARMAND Roy, Lady Margaret-road, Kentish Town, London, 
* Constructing vessels.” 

3377. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Obtaining 
fresh water from sea water.”—A communication from Théodore 
Perroy. 

3386. Henry Epwarp Ermen, Pendlebury, near Manchester, and Goprrey 
Anruony Ermen, Eccles, ** Preparing cotton, &c.”—18th October, 1875. 
oo. ABRAH AM Pore, Edgware-road, London, “Steam engines and 

wilers,’ 

3415. WinttamM =MecNasn, Foulden-road, Stoke Newington, London, 
* Drawing together and securing the ends of hoops or bands around 

hales of cotton, &c.”—2lst October, 1873 

3433. The Right Hon, James, Earl of Carruness, Barrogill Castle, N.B., 

“Transmitting motion,”—22nd October, 1878. 

3595. James Morris, Birmingham, ‘‘ Covers of sanitary and other pans.” 

bth November, 1873, 

%. Ricuarp Smita Casson, Round Oak Works, Brierley Hill, 

Puddling furnaces.” —7th November, 1873. 

3638, Grores Wittiam Hart, Upper Norwood, “ Smelting iron, &¢.” 

3645, Bensamin Wittiam Roocens, Tipton, “ Scrows.”-—8t November, 1873, 

54. Joun Youno, Kelly, N.B., “ Muriatic acid.”—10th November, 1873, 

3670. Grorox Saxrorp Ler, Southampton-buildings, London, * Playing a 
new game with balls and mallets.”—11th November, 1873. 

3750, Basucey Brirres, Red Hill, “Glass or vitreous material.”—10th 
Novenber, 1873. 

S701. Joscrn Twinit., Manchester, ‘‘ Steam boilers, &c,”—2lst November, 
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4031. Grorce Hasevtine, Southampton-buildings, London, “ Stitching 
books.”"—A communication from Ellicott D. Averell.—6th December, 
1873. 

4048. Winttam Wacker, Liverpool, ‘ Treating and utilising peat.”—0th 
December, 1873. 

4150, Groncr Wittiam Hart, Upper Norwood, ‘‘ Smelting iron, &c.” 
18th December, 1873. 

i246, Joun Tuompson, WittiaAM Henry Ruopes, and Joun Warn, Man- 
chester, ‘Preparing, spinning, and doubling cotton, &¢.” — 20th 
December, 1873 

150. Wittiam Russevt, Kilmarnock, N.B., ‘Ayrshire bonnets.”—12th 
January, 1874. 

167. Cuantes Epwarp Hearson, Millman-street, Bedford-row, London, 

jas and oil burners,.”— 13th January, 1874. 

253. ALEXANDER Metvitie CLark, Chancery-lane, London, ‘“ Electric 
telegraph apparatus.” — A communication from William Edward 
Sawyer, —20th January, 1874. 

274. Joun Bewity Marniow and Josrrn Rornuck, Openshaw, near 
Manchester, and Joun THomas Fattows, Bradbury, “ Railway points.” 

275. WittiamM Tuomron, Chestnut-walk, Stratford-upon-Avon, *‘ Cutting 
dressing, and moulding marble, &c.” 

278. WituiamM Ronerr Laks, Southampton-buildings, London, ‘* Sheet. 
metal pails, &e.”--A communication from Henry Wardwell Shepard 
and Robert Scaman,—22nd January, 1874. 

300, G. Gate Rew, Plymouth, “ Syphons.” 

304. Joseru Tlarnris, Birmingham, and Joux Jupson, Aston, near 
Birmingham, “ Sewing machinos,”—28rd January, 1874. 

307. Anpnew Brown, Renfrew, N.B., ‘* Dredgers,” 

320. Groner Hayrer Cxuupn, St. Paul's Churchyard, London, and 
Wittiam Henry Cuatx, Alpha-street, Peckham Rye, “Safes.”—24th 
January, 1874. 

a Srerukn SumMerrorp, Hommings-row, London, “ Reclining 

rair.” 

Cuan.es Cor Burton, Young’s Farm, Lambourne, “ Wheels for 

raction ongineg, &c.”—27th January, 1874. 

iid. WittiaM ARMAND Gitner, South-street, Finsbury, London, * Cork- 
cutting machinery.”—A communication from Emil Botthius. 

860, Frieprich Hany, Bloomsbury-street, London, ‘* Compressed fuel.” 

361, James Mariespen and Wiiu1AM Buss, Bothersden, * Ploughs.”—28th 
January, 1874. 

307. Freperick Wittiam Gerarn, Coseley, “ Purifying iron ores and 
— containing iron, and in the production of iron there- 
rom, 

871. EDWARD Srevens, Maycliffe, St. Luke’s-roud North, Torquay, 
** Brake.” 

874. Avaustus CoLLinGripce, Lombard-court, London, “ Axle-boxes,”— 
A communication from Louis Folliet and Marie Gally. 

875. Ext Heyworru, Blackburn, and Wittiam SMAtiey, Manchester, 
** Steam boilers.” i 





335. 








432, Tuappgvs Hyatt, Gloucester-gardens, Hyde Park, London, “ Car- 
and footways.”—8rd February, 1874. 
442. RANCIS WittiaM Wess, Crewe, “ Actuating railway points and 
signals, 
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ABSTRACTS OF SPECIFICATIONS. 


2591. Suis anv Vessets, J. R. Whitgreave, Bruges, Belgiwm.— Dated 31st 
July, 1873, 

The inventor constructs a steam or sailing vessel in which specd is of 
paramount importance, with a longitudinal water way (or water ways) 
beneath the hull proper, open at stem and stern for the passage of the 
water therethrough. The said water way is provided with an internal 
longitudinal division or rib to check lateral motion of the water and thus 
almost entirely prevent any rolling motion of the vessel. The bow and 
stern project more than usual and are made somewhat like the bowl of a 
spoon, and owing to the buoyancy of the vessel the bow is but slightly 
immersed. Screw or other propellers may be used placed in the water 
way. The vessel is steered by rudders placed fore po aft. 

2592. Acnuminisine Paren, J. Beckett, Moorflelds, Worcester.—Dated 31st 
July, 1873. 

The inventor prefers to immerse the paper in the albumen solution, 
thereby coating the paper on both sides at once. 

2593. Winnow Burnps, P. Richards, H. H, Mott, C. F. Mott, and J. Howes, 
London,.— Dated 3ist July, 1873. 

A spoke wheel and a pawl wheel are fixed to blind roller, and endless 
chain passes through an eye on the pawl which is pulled out of the teeth by 
pulling chain back; then the blind descends ; it is raised by pulling the 
chain down. 

2594. Morive Power, F. Hurd and B. 7. Simpson, Walton.—Dated 31st 
July, 1873. 

This new motive power generator consists of a fire receptacle placed 
in the interior of the water space of a steam boiler of any form, also a self- 
acting breech-loading feed and discharge apparatus, also in an apparatus 
to devaporise the exhaust steam, also in an apparatus to let off the gases 
from the furnace with the steam, also in the apparatus for supplying air 
tu the furnace, 

2596. Comune Finer, S. Shaw, J. S. Sleath, and J. Holt, Stainland. — 
Dated 31st July, 1S73. 

This invention relates to mechanical means for transferring the wool or 
other fibre from one preparer to the next in the series of machines for 
forming the wool or fibre into slivers. A pair of nippers or jaws are 
mounted upon an oscillatory frame operated in such manner as to seize 
the lp of wool or fibre when formed on the usual lap sheet at the delivery 
end of the first machine and carry or transfer it to the next or second 
machine, an oscillatory knife or divider being also applied and operated 
to sever the lap at the proper time for the transfer. A current of air is 
conveyed from a fan through suitably arranged tubes or pipes to assist 
in severing the lap and in laying the same upon the feed apron. 
2598. Preranine Asruacre ror Pavine, F. Barnett, London.- 

July, 1873. 

This invention has for object the manufacture of asphalte stabs in suit- 
able shapes to form pavements, these slabs to be prepared on foundations 
of textile fabrics or other suitable materials, by which to insure, First, 
their safety in transport. Secondly, to assist in preserving their primitive 
form, Thirdly, to facilitate their junction as a pavement, 

2599. Gas Economisen, LZ. Seeqers, London.—Dated 31st July, 1873. 

This invention consists of constructing an improved apparatus, con- 
taining a certain portion of fluid obtained and distilled from petroleum, 
known under various names and denominations, such as benzolin, &c., for 
the purpose of combining the ordinary coal gas with such fluid in its right 
proportions, according to its requirements and being self-regulated by a 
floater or ball-cock and ball system, which gas when so combined is 
productive of considerable additional illuminating power. One light of 
the prepared gas is equal in brilliancy to the extent of about two and a- 
half times that of one ordinary coal yas light, the same burners being 
used in both cases. The said apparatus has at the top of it a reservoir, 
containing a quantity of the said fluid, which continuously supplies the 
apparatus with the requisite amount required for combinating with the 
ordinary coal gas, such continuous supply being self-regulatel by the 
floater or ball-cock and ball system, The ordinary coal gas is conveyed 
from the gas meter by a tube into the apparatus, and thenee after various 
circulations such prepared gas is discharged by an outlet tube ready for 
consumption, In using such an apparatus, by which such great advan- 
tages and improvements are gained, there is at the same time a saving in 
the consumption of the ordinary coal gas of about 20 per cent., more or 
loss, in accordance with the size of the apparatus in use. The consump- 
tion of the said fluid is little in proportion to the great economic advan- 
tages derived from it, No heat whatover is required nor necessary to the 
working of such an apparatus when in use, 

2601. Seranatine Finres, A. Deininger, Berlin. —Dated 1st August, 1873. 

The features of novelty constituting this invention are that filaments 
for spinning are produced from all plants containing a fibrous rind, by 
means of a Prete. ne process, and by the employment of an apparatus, 
which is designated under the name of * bursting apparatus,” while 
hitherto filaments for spinning could only be produced by the retting 
process, which latter is thus superseded by the present invention, 

2602. Surrivine Warsr To Steam Borers, #. Casper, London,—A com- 
munication from J. Farinaux, Lille.—Dated 1st Auguat, 1878, 

This said invention has for its object the construction of apparatus, 
part of which is designed to maintain a constant and uniform supply of 
water to the boiler, while the other part removes from the water Gales 
it is admitted to the said boiler all impurities, which if allowed to enter 
the boiler with the water wou'd produce incrustation. 

2603. Carnurerrers, R. P. Spice, Westminster, and F. W. Hartley, 
Stockwell-green.—Dated 1st August, 1873. 

These improvements relate to carburetters of that kind in which the 
gas or air is passed through a floated vessel partially immersed in the 
vaporised liquid, and consist in so constructing the tloating vessel, by 
dividing it into two or more chambers, that the gas or air admitted to 
the carburetter shall be compelled always to pass and bubble more than 
once through a column of tho liquid, and also through fine openings in 
the circumference or sides of the vessel above the,float. It is essential, 
however, that the holes or openings just alluded to shall be larger in area 
than the area of the pipes by which the gas or air is conveyed into or 
delivered from the carburetter, The apparatus may be arranged so that 
two, three, or more carburetters are set ator about the same level, or 
above one another, and supported by a suitable frame, while the inlet 
and outlet of each carburetter is te be provided with a valve, and one 
leading main is to be connected with all the inlet valves of the carbu- 
rettors, and another with all the outlet valves, so that one or more may 
be put into action at one time, or shut off in detail as required. 


2605. Weicurna Macuines ror Trucks, R. W. Brownhill, Walsall.— 
Dated lat August, 1873. 

The novelty of this invention consists in constructing weighing 
machines, that by the introduction of spiral or other springs with rack 
and pinion arranged so as to communicate their action to a hand or hands 
on a figured dial, thereby indicating the gross weights passed over the 

hine, as well as a self-acting indicator or register of each separate 





Dated 31st 








380. Grorer Tomuinson Bovusriecp, Sutton, “ Electrical hi 
communication from Henry Julius Smith. 

383, James Harrison, Mornington-road, London, ‘ Evaporation, con- 
densation, and refrigeration.”—29th January, 1874. 

390, James Atnert Pow.ert, Liverpool, “ Steering apparatus.”—30th 
January, 1874. 

405. Wittiam Govutprna, Leicester, ‘‘ Folding chairs or seats and tables, 
&o.”—31st Janucry, 1874. 

428, Cuartes Witiiam Siemens, Great George-street, Westminster, 
‘*Puddied balls.” 

429. Wittram Srevens, St. Gilos’-street, Northampton, “ Heels for boots 
or shoes,” 





weighing and accumulated gross weight, particularly applicable for the 

many purposes hereinbefore named, 

2606. Exnenitina ADVERTISEMENTS, W. H. Bonnewell, London.—Dated 
lst August, 1878. 

This provisional specification describes the covering of the outside face 
of the wheels of omnibusees, cabs, and other vehicles with a disc which 
is fitted in such manner that it does not revolve with the wheel. 
Advertisements are exhibited on this disc, The disc has a flange to 
cover part of the periphery of the wheel for the purpose of preventing dirt 
getting between the wheel and the disc ; this flange alsoserves as a wheel 
guard or spatter-dash, 





2607. War Rocker Arranatus, W. Hale, Lower Norwood.—Dated 1st 
August, 1873. 

The object of this invention is to construct war rocket copie in 
such a manner that soveral rockets may be fired simultaneously from it, 
by preference in lines somewhat diverging from one another, so that the 
several rockets as they burst may be caused to sweep over an extended 
line of infantry or cavalry. 

2608. Sutruvr Orgs, A. A. Croll and D. C. Dalgairns, London.—Dated 
lst August, 1873, 

Sulphur ore is found ely combined with other foreign matters, and 
by the process generally adopted for its separation by heat a very 
percentage of the pure sulphur is lost and very injurious effects are pro- 
duced on surrounding vegetation by the escape of the noxious volatile 
products. To remedy these evils the portions of sulphur ore mixed with 
other foreign matters are separated from such as may be generally of a 
purer quality, and these impurer or mixed parts are reduced to a 
pulverised state and ls mixed, by agitation or otherwise, with 
water, and separation of the particles is effected according to their 
different specific gravities, and the sulphur becomes separated from the 
other matters. The particles so separated according to their different 
specific gravitics may be drawn off at different heights from a suitable 
reservoir, Muriatic or other acid may be employed to combine with the 
foreign matters and assist separation. 

2609. Cocks on Taps, @. C. Lilley, London.—Dated 1st August, 1873. 

The object of the invention is to prevent leakage and waste by the cock 
or tap being left not fully turned off, For this purpose the plug of the cock 
or tap is formed conical and is received into a correspondingly conical 
seating, and these parts are held together by steam pressure. A spring 
also acts to bring the plug back to the position for closing when the 
handle or means of opening is released. 

2610. Jacquarp Encines, 0. Ball and E, Jowett, Bradford,—Dated 1st 
August, 1873. 

This invention relates to the card cylinder, or to a means of 
turning it back without operating the block or frame carrying the 
lifting bars of the said engine or any part of the loom to which it is 
applied, 

2614. Sream Borers, J. S. Croslands, Manchester.—Dated 2nd August 
1873. 

The improvements relate to a mode or modes of constructing the seams 
or lap joints of the internal flues of steam boilers, giving greater strength 
to resist strains tending to make such flues collapse, and consist in 
turning up the ode of one plate ateach seam to form a flange, also riveting I 
orangleiron to the flange and staying the flue by stay bolts or rivets passing 
through the flange and cylindrical part of the flue, also in applying rings 
with projections for bolts turned or bored, by which bolts the flue is stayed 
to the rings. Also in riveting T iron between the turned up flanges of 
the flanged seam joint of flues, and staying the cylindrical part of the 
flues to the tlanges of the T iron. 

2615. Drvine Steam, J. Tillott, Higher Openshaw.—Dated 2nd August, 
1873, 

The inventor fixes a chamber perforated at the upper part within the 
boiler, and applies additional strainers without the said chamber. Withm 
the said chamber he fixes steam tubes and one or more heating tubes, 
through which hot gases from the furnace are allowed to flow, The said 
steam tubes are perforated on the sides nearest to the heating tube or 
tubes, and are in communication with the steam supply pipe or pipes. 
2616. Scuoor Desks, A. Sonnenschein, Hackney.—Dated 2nd August, 1873 

These improvements consist in the addition to a school desk, First, of 
means which will allow of the lid thereof being set.und held in either one or 
two slopes, the one for writing and the other for reading. Secondly, of a 
coat rail and a hat peg under cach desk. Thirdly, of parallel slides under 
the desk for holding the student’s slate. Fourthly, of separate seat boards 
- amaaee the seats when required. And, Vifthly, of an adjustable fout 
rai 
2619. CLeantne Graty, R. Chambers, Bow.—Dated 2nd August, 1873. 

This invention has for its object the cleaning of wheat and other grain 
by passing it between two discs, one rotary the other stationary, on the 
adjacent sides of which are set wedged-sbaped projections oa knives 
having roughened sides; when the disc is made to rotate the wheat or 
grain is agitated and cleaned by contact with the roughened sides of 
the wedged-shaped projections, 

2620. Cuains or Seats, W. Clark, London.—A communication srom G. 
Lichtenfelder, Paris. — Dated 2nd August, 1873. 

The framing is made of metal or other material bent into form in one 
piece to make the back and front legs, while a single back stay forms tin 
hind support, the frame resembling an easel somewhat in form. The 
seat is made of strips of metal freely attached to the frame at the ends, 
or it may be made of perforated metal. All the parts are so put together 
as to be readily taken apart, and may also be made to fold up, 

2621. Baies, &. P Jones, Shell Mound, U.S.—Dated 2nd August, 1873. 

Chis invention relates to the manufacture of bale ties by stamping or 
otherwise forming them from pieces of metal of uniform thickness, 
The inventor's improved tic is so constructed as to permit the entire slack 
of the tie band to be taken up after the bale has been compressed, and te 
allow a hook at the end of its free section to be then introduced and secured 
without slitting or cutting through the side of the tie, 

2622. Fur, J. B. Walker, Addiscombe.— Dated 2nd August, 1873. 

The specification of this invention describes forming a fuel by combin- 
ing coal dust, chalk, and clay. 

2623. Hars, B. J. Palmer, jun., Liverpool.—Dated 4th August, 1873. 

This consists in forming an opening or openings through the band, body, 
and leatber of the hat and through the upper part of the body or crown, 
The upper opening or openings are preferably covered with gauze, the 
lower opening or openings through the body and band are provided with 
a grating arranged and placed so as to imitate the texture and appear- 
ance of the band, pod the openings through the leather are coveredt 
with gauze. A flap is provided to cover the openings in the body and 
leather. 

2624. Borers anv Arraratus ror Uritisrna Waste Hear, @. Rydill, 
Southwark.—Dated 4th August, 1873. 

This invention relates to an improved steam boiler or generator and 
apparatus for utilising the heat both in the boiler and after it leaves the 
boiler ; tube or tubes for generating steam, heating water, warming and 
drying purposes, and improving the construction of furnace doors and 
hot air tube, which boiler possesses great strength and great heating 
surface both in the tubes and round the flues, which improvements are a 
combination of the inventor’s patented inventions, dated December 28th, 
1872, No. 3938; January 28th, 1873, No, $29, January 3let, 1873, No. 376 ; 
and February 24th, 1873, No. 691; also to utilise the heat in the flues 
and chimneys for warming and drying purposes. 

2626. Courtine Tue Rouiers or Muces, W. Sandiford, Halliwell.—Dated 
5th dugust, 1873. 

This invention relates to the method of coupling together the tin rollers 
or cylinders employed in mules for actuating the spindles, the objects of 
the invention being to insure accuracy, and to dispense with the use of 
the set screws usually employed. 

2627. Exrractine IMpurrries FRoM Woon, 7. W. Dunn and 0. Prangley 
Trowbridge. —Dated 5th August, 1873. ¥ 
This specitication describes placing the wool in a chamber into which 

steam is admitted, after which it is submitted to pressure. 
2628. Morive Power Enaine, 7. Shell, Manchester.—Dated 5th August, 
1873, 

This invention consists in the employment of weighted levers of con- 
tinually increasing and decreasing radi, 80 that those of longer radii shall 
overcome those of the shorter and thereby obtain revolving motion. To 
a stationary vertical metal cog having « circular groove is jointed a 
circular disc, the centre of which when the engine is working is eccentric 
with the centre of the circular groove, and in this dise there are grooves 
or guides in which the levers slide, there being bowls or rollers on the 
levers fitting the circular groove in the stationary plate, which groove 
being eccentric, with the dise causes the levers to continually change 
their radii and obtain revolving motion. 

2477. Canpina Enarnes, B. J. B. Mills, London.—A communication from 
J. 8. Bolette, Pépinster.—Dated 18th July, 1873. 
The invention relates, First, to the application of a solf-acting feeding 
apparatus to carding engines and to other machines for combing fibrous 
materials ; and the invention relates, Secondly, to the application of 
improved means for dividing the fleece or sliver after it leaves the 
sarding cylinder into ribbons or fillets, which are employed to form the 

rovings. 
2620. Venicie Invicator, J. L. Clark, Westminster.—Dated 5th August, 
1873. 


The apparatus described in this provisional specification is electric, anc 
by it marks are produced upon chemically prepared paper. 
2630. Pistons, J. H. Cohrs, Hamburgh.—Dated Sth August, 1873. 

The invention consists in extending the barrel of the pump at the 
upward or outer end ina cylindrical or skeleton form to serve as a guide to 
the upper end of the plunger, which may also be of skeleton form at that 
part. bottom of the plunger is disc-shaped, and has a plate or block 
attached, to permit of a cylindrical flexible bag or envelope working 
freely within the space. This bag is attached at one end to the bottom wt 
the pl r, and at its other end to the flanges of the pump barrel tv 
fo an air-tight compartment between the plunger and the end of the 
barrel, 


2681. Anricte or Dress, K. la P. Daniels, New York.—Dated 5th August, 
io 

The features of novelty of this invention consist of an elastic web band 

to encircle the waist, two short pivces tixed to the band for connecting by 
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its ends a kind of abdominal support, also two 7 pieces of clastic web 

extending to the top of the stocking, by which it is caught by buckles, 

and thus dispenses with gurters for keo stockings up. 

2632. Liaurine Cigars AND Tonacco, J. Walker, Southwark.—Dated 6th 
August, 1873. 

The novelty in this case consists in a peculiar arrangement for rapidly 
revolving a notched steel drum against a piece of stone, to ignite tinder 
by the sparks issuing therefrom, 

2633. Lowenine Suirs’ Boats, 8 Long, Hertford.—Dated 6th August» 
1878. 


This provisional specification describes constructing a boat in such a 
mannor that when lowered into the water it automatically detaches itself 
from its fastenings by means of the natural buoyancy of the element. 
2635. Ciirrinc Honses, 7. L. Phipps, Aston.— Dated 6th August, 1872. 

According to this invention the movable serrated cutter is guided upon 
the fixed serrated cutter by a rib-like projection on the fixed cutter, 
engaging in a slot in the movable cutter, and the movable cutter is 
pressed into contact with the fixed cutter with any required degree of 
pressure by a bow spring. Or instead of a bow spring and the projection 
described, a spring, the middle of which is concave and its ends convex, 
is used. In this case the middle of the spring passes through a slot in the 
movable cutter and acts as a guide, and also enters a recess in the fixed 
cutter, its convex ends pressing upon the movable cutter, The movable 
cutter is worked by one of the handles of the clipper. This handle is 
movable upon a pin or centre, and its short arm works in a slot in the 
edge of the movable cutter. By moving the handle or lever described a 
reciprocating motion is given to the movable cutter. The head of the 
fixed bandle of the clipper is hollow, and under this hollow head the head 
of the movable handle passes, a screw pin connecting the two heads to the 
fixed cutter. The sides of the hollow head of the fixed handle serve as 
stops to limit the motion of the movable handle. 

2636. Lupricatine Packine, J. Kirkman, Chorley.—Dated 6th August 
1s73, 


In manufacturing this improved packing the inventor employs a 
mandril of any required diameter. Upon this mandril he winds a cord 
of twisted cotton which bas previously been saturated or covered witha 
solution of a compound of india-rubber. After the cord has thus been 
coiled upon the mandril, he coils or winds over the same cotton, yarn, or 
other suitable twisted or untwisted fibre, which is also saturated or 
covered with the aforesaid india-rubber solution ; the packing thus made 
may be cut into portions or sections of any required length. 

2637. Packine ror Steam Enaines, 7. J. Watson and A Pegler, Retford 
Dated 6th August, 1873. 

The said improved packing is composed of india-rubber and canvas, 
coiled or wound upon a metallic core or centre. 

2638. Manure, J. Leigh, Manchester.—Dated 6th August, 1873. 

It is proposed to manufacture manure from human excreta, that is, 
from urine and fwcus collected in suitable vessels or receptacles by 
udding thereto fine ashes produced by the combustion of coal, street 
dust, and other refuse matters, and also sulphate or muriate of lime, the 
latter being added to fix the ammonia contained in the excrement 
treated or generated during the decomposition of the said excrement. 
The proportion of sulphate or muriate of limeused is about 120 1b, to each 
ton of the solid material used. 

2639. Srorrixc Runaway Horses, 8. S, Pollock, Wuersburg.—Dated 6th 
August, 1873. 

by attaching to the cross strap of the bridle of a carriage or saddle horse 
a light tube, inside of which is a small roller; attached to this roller is a 
curtain of macintosh or other light and flexible material wide enough to 
reach across the animal's eyes, and long enough to cover the nostrils. 
‘This curtain is held in its place by springs, and is lowered when released 
from springs by a counterpoise or cord. It is returned to its place by 
another spring attached to the roller. 

2640. Srorrina Borties, P. Rk. De Fauchewx 
August, 1873. 

The invention consists in attaching a piece of india-rubber tubing to 
the neck of the botth id tube being bent over and secured in that 
position when it is desired to close the neck of the bottle and cut off all 
communication with its contents. 

2642. Moutpine Bricks, &c., W. B. Newton, London,—A communication 
Jrom B. Cowillard, Paris.— Dated 6th August, 1873. 

The objects of this invention are to insure, First, continuity of motion 
in the moulding operation, so that there is no loss of time and consequently 
there is a greater production than in machines of a similar character or 
class ; Secondly, carrying on the moulding operation slowly and gradually, 
#0 that the cooling of the substance in the moulds may be also gradual 
and slow and a better cohesion of the ingredients thereby obtained. 
2643. Sree. Pens, &. D. Johnson, London.—Dated 6th August, 1873. 

To remedy the waste of pens caused by corrosion, the inventor provides 
stands made of wood, metal, or other material suited to receive, say, 
half a dozen or more small glass tubes, These tubes are intended to 
receive the pens when not in use, These tubes he fills with water, and 
places thercin some fixed alkali (carbonate of soda by preference) which 
will saturate the water, and the excess will remain as «a deposit at th 
bottom of the vessel, to be taken up by the water as needed, 

2644. Proreciinc or Vessets, W. Clark, London.—A communication 
Srom A, Hediard, Paris.-—Dated 6th August, 1873. 

This invention relates to improvements on a patent granted to Alexander 
Melville Clark, No, 436, 1872, and according to the present improvements 
the steam is discharged directly into a tube (which may or may not be 
inclined) either by means of intermediate pipes arranged in series or 
separately, which simply conduct the steam into the said tube, or the 
steam may be caused to carry the water with it through a tube or tubes 
for producing a column of water. 


2646. Cray Presstnc Macuines, J. 
August, 1873. 

This invention consists, First, in cleaning and oiling the pressing face 
of the main top or outer reciprocating piston for pressing the clay into the 
moulds formed in the revolving cylinders of a Scholefield or other semi- 
dry clay brick and tile making machine ; and, Secondly, for doing the same 
to the pressing face of each of the lower pressing and delivery blocks 
within the moulds as they come round after delivering the pressed brick 
or tile, and while they project beyond the moulds. The first by a motion 
taken from the piston itself (or the crosshead or connecting rods which 
move and pause with it) by a tappet or pin fixed thereon, moving a bell- 
crank or duplex-armed lever arrangement, fulerumed on stationary 
journals and connected by the longer arm thereof tothe reciprocating bar 
of a brush, or other equivalent, carried in guides fixed on cach end of the 
piston ; all so that the upward and downward motions of the pistons 
would reciprocate or push in and withdraw the cleaning and oiling brush 
or other equivalent'through the narrow space between the cylinder and 
the pressing face of the piston, so as to clean and oil the latter. While the 
arrangement for effecting the second partof cleaning and oiling the pressing 
surface of the internal pressing and delivery blocks consists in carrying the 
frame of the cleaning and oiling brushes or other equivalent on the short 
arm of an oscillating or reciprocating lever frame, while the longer arm 
is connected by a cord passed over a pulley with a weight, so as to press 
the said cleaner and oiler against the pressing surface of each block while 
it projects beyond the cylinder, and so clean and oil it. The cleaner or 
oiler, when made to revolve, might be actuated by the motion of and 
friction on the pressing block itself, or in the reverse by a pulley on its 
spindle with a bend passed over it from any revolving spindle of the 
machine ; and the cleaner and oiler may be made to oscillate with open 
holding frame in slotted or other guides, especially when they did not 
revolve and their pressing lever is made to reciprocate. 


2648. Seats, P. W. Nolan, New York.—Dated 7th August, 1878 
The invention relates to a novel construction of folding seat, adapted for 
use in theatres, opera houses, concert, and other public Imlls whore it is 
dosirable to economise space, accommodate the largest possible number 
of seats, and at the same time to facilitate ingress and ogress between 
the rows of seats, Uprights or frame pieces are secured to a base plate, 
or they may be secured directly to the floor without intervention of the 
base plate, said standards being of a width from front to rear about equal 
to the combined thickness of the seat and back, and of any desired orna- 
mental outline or configuration, and between these the seat is pivoted in 
bearings. The back is also pivoted in uprights by pins or pivots, which 
are free to slide up and down in vertical or slightly inclined slots formed 
in the uprights. The vertical sides of the back have metallic strips or 
arms secured to them, which extend downward, and are — with 
lateral horizontal spurs or pins, which project outwardly and enter curved 
or angular slots near the lower ends of the standards. The standards are 
provided at or near their upper ends with ears, to which arms are con- 
nected by horizontal pivots. Pivoted links or braces inclining downward 
and backward from the pivoted arms are connected with the arms or 
straps by pina or spurs formed wpon or attached to the latter. The spurs 
or pivots by preference are armed with hubs or friction rollers located be- 
tween the strap or arm and the link or brace. The seat is also provided 
with side straps or arms which project in rear of the pivots, passi 
underneath the pins, and bent or curved upward into an angular, curved, 
or hook form. The rear faces of the standards are provider with shields 
or guards, which cover and protect the curved projecting ends of the side 
straps orarms, The Second part of the invention relates, first, to the 
construction and arrangement of the folding arms relative to the folding 
seats, whereby a single intervening arm used betweon two adjoining 
seats will be thrown up and retained in proper position for use when 
either of said seats is in position for occupancy, and folded out of the way 
only when both seats are folded or unoceupied. And, secondly, to a no 
means of connecting the folding seat and pivoted back, whereby a positive 
movement in either direction is imparted to one by the movement of the 
er, 
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2651. Sreerine Arranatus, A. Paul, Dumbarton.—Dated Tth August, 
1873. 


In an arrangement comprising the improvements a worm on the crank 
shaft gears With a worm wheel on a vertical ghaft ; and on the lower end 
of this vertical shaft there is a pinion gearing with a spur-wheel on a 
second vertical shaft, which last has fast on it a double-grooved pulley or 
sector, to which are attached the chains for transmitting the movements 
to the rudder, When the apparatus is requi to be workable by manual 

»ower, a second worm wheel is fitted on the first vertical shaft, and has in 

gear with it a worm on a shaft, having on it one or more manual steering 

wheels, 

2655. Kaisinc Wooten Crorn, 7. Robinson, Leeds.—Dated 7th August, 
1873. 

This provisional specification refers to a “gig” in which the fabric is 
brought more than once into contact with the raising cylinder as it passes 
through the machine, and in which the several contacts can be simulta 
neously and s‘milarly adjusted. A means of removing the flock from the 
raising cylinder is also described. 

2661. Journats anp Suarr Beanrnos, W. L. Wise, London.—A commu 
nication from J. Becles, Philadelphia, and 8. Eccles, jun., Baltumore.— 
Dated 8th August, 1873. 

This invention consists, First, in a journal-box, the interposition between 
the axle or a sleeve thereon and the circular bearing surface concentric 
with the axle, of a service of anti-friction rollers geared to the axle or 
sleeve and to the said concentric circular bearing surface by cog-wheels, 
the pitch lines of which coincide with the bearing surfaces. Secondly, 
the combination of a ring having teeth on its inner periphery, an axle, and 
interposed geared rollers, with a sliding block. Thirdly, the combination 
of a ring having teeth on its inner periphery, an axle, interposed geared 
rollers, and a sliding block, with an outer box, and a spring to receive the 
end of the axle and to confine the sliding block, and the anti-friction 
appliances in their proper places. Fourthly, interposing between a plate 
for receiving the end thrust of a shaft und a plate or disc on the latter, a 
series of conical rollers adapted to bevelled tracks on the said plates, and 
geared to the said tracks by bevelled wheels, the pitch lines of which 
coincide with bearing surfaces of the tracks and rollers. Fifthly, conical 
rollers interposed between and geared to a fixed plate and revolving plate, 
the latter of which hasa flange for resisting the end thrust of the said 
rollers. 

2662. Manure, (. Rawson, London, W. C. Sillar, Blackheath, J. W- 
Slater, London, and 7. S. Wilson, London.—Dated 8th August, 1878 

This invention consists in making manure from sewage and night 
soil, and from fish offal, blood, and other animal matters, and from vege- 
table matters, by forcing through the said matters sulphuroys acid gas, 
chlorine, hydrochloric acid gas, carbonic acid gas, nitric, nitrous, or 
hyponitric vapours, fumes, or gases, carbolic acid vapour, and cresylic acid 
vapour, or any other volatile antiseptic derived from coal tar or yx 
troleum. This invention further consists in mixing with animal matters 
the sulphite and bi-sulphite of lime, and sulphite and bi-sulphite of 
magnesia, the sulphates of alumina, common alum, and the sulphites 
and chlorides of iron or of manganese, cither in lieu of or in addition to 
the treatment with the aforesaid gases. Also in mixing with night soil 
bi-sulphite of lime and bi-sulphite of magnesia, either in lien of or in 
addition to the treatment with the gases hereinbefore referred to. The 
matters after being thus treated are dried and powdered. 


2663. Roastixne Correr, C. Morton, Great Grimsby.—Dated Sth August, 
187 


875, 
This invention has for its object an improved mode of roasting coffee, 
and consists of means for roasting coffee by reflection of heat. The 
apparatus consists of a strong reflecting oven made in two parts jointed 
midway at the top, the back ef which oven is made to move upand down 
and is counterbalanced by weights and pulleys. This ovenis to be placed 
in a suitable position in front of the fire, and within it is fitted a cylinder 
of galvanised iron or other suitable material and perforated with holes 
This cylinder is mounted on an axle so as to be capable of being turned 
or revolved, and the axle on which it so revolves is fitted on slides, so 
that the cylinder may be removed towards and from the fire. The coffee 
to be roasted is to be placed in the cylinder, At the bottom or lower 
portion of the oven there is an opening to allow the draught to pass 
through the oven and thus form a blower. 
2699. Conpensixa Stream, J. Hampton, 
August, 1873. 

This invention consists in constructing a condensing and heating 
apparatus by means of three conical cases closed at the top and open at 
the bottom, each of which is bolted at their lower ends to the flange of 
a funnel, which receives the slime or other impurities deposited by the 
water which is injected into the space between the second case and inner- 
most case, the water being heated by steam admitted between the outer 
and second cases, the heated water passes beneath the lower edge of the 
innermost case up into it, whence it is forced in a boiler or other recep- 
tacle ; instead of the second case, a pipe may be coiled round the inner 
most case and be supplied with the steam to be condensed ; the water to 
be heated passes over the coil on its passage into the innermost case. 
2716. Grass Furnaces anv Pots, W. R. Lake, London.-—A communication 

Srom M. Mihlig, Richenau.—Dated 16th August, 1873. 

This invention relates to an improved construction of glass furnaces 
and smelting pots, whereby a continuous and uninterrupted working of 
the same is made possible. 

3404. Raistna Sunken Snips, C. and 7. Vafea, Liverpool.—Dated 21st 
October, 1873. 

This invention consists in hermetically closing by means of certain 
screw-plates, which are described, all openings in the deck or upper part 
or sides of the sunken ship, and pumping down air or steam into it, 
which air or steam rises towards the under side of the deck, and not 
being able to escape, forces the water out of the ship, and so renders 
buoyant. For raising ships which are so broken as not to be able to con 
tain the compressed air, the inventors make use of pontvons or other 
ships, to be submerged and attached to the broken ships, into which 
pontoons or ships air is to be pumped in the same manner, causing them 
to rise and bring with them the broken ships to the surface 
421. Empossep Gitr anp Sitver Moviprnes, A. M. Clark, London.—A 

communication from J. Gschwind and C. Beberdick, Hoboken, US.- 
Dated 2nd February. 1874. 
The improvement in embossing mouldings consists in first protecting 
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| the plaster by applying the gold or silver foil, and then embossing both 
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foil and plaster at the same time by means of pressure. 
Horie, Parn-Currine, anp Raxina, A. M. Clark, London.—A 
communication from hk. McKinley, New York.—Dated Srd February, 1874. 
This invention relates to a combined hoe or path-cutter and rotary 
rake, and is intended for application in making roads and paths, and in 
beautifying lawns, and for other similar purposes, 
474. Sewine Macuines, G, Haseltine, London.—A communication from 
W. G. Beckwith, Newark, U.S.—Dated 5th February, 1874. . 
This invention relates to sowing machines in which a needle and hook 
co-operate to form the stitch, and in which the material sewn is fed along 
by means of the needle, and it consists in a novel construction, combina- 
tion, and arrangement of parts which have for their object to produce an 
improved, simple, effective, and cheap sewing machine, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Tur finished iron makers who are well known for their connec 
tion with firms in America, who, at about this time of the year, 
purchase baling hoops, complained very much this (Thursday) 
afternoon on 'Change in Birmingham that the customary specifica- 
tions are not coming forward, and that the bar and angle branch 
is hardly any better. Sheet orders have again fallen off; but 
slightly more is reported to be doing in plates for ae 
purposes mainly, Girder plate orders have become scarce, anc 
small rounds and squares and the miscellaneous descriptions of 
merchant iron are in plentiful offer at the warehouses of the 
middlemen, who, however, would not purchase to-day = other 
than what the makers denominated “ruinous terms.” Yet such 
terms were here and there submitted to, when the makers had 
covered the transactions by purchases of the requisite pigs at 
corresponding rates. The business done to-day was trifling in any 
department, Exporting merchants held back under the openly 
expressed conviction that the forthooming settlement of wages in 
the finished iron trade will be attended with a drop of the 
remuneration of the mill and forge hands, and that that, and a very 
sensible reduction in coal, which they assert is inevitable, must 
lead to lower prices for all kinds of iron a few weeks hence, 

Already most iron-making materials and also iron, both pig and 
finished, are being offered in this district at prices lower that at 
any period during the past twelve months, ke of a good hard 
quality is to be had from the Derbyshire ovens, delivered here, at 
28s, perton; South Yorkshire and Durham and South Wales coke 


are proportiona low. The quotations by agents on in 
Birmingham nay bevcenger | Aeteed from 8s, to 10s. per ton under 
those current at the close of November. 


The coal of this district is to be had of a good quality at one 
shilling a ton cheaper than a fortnight back, though the coal- 
owners’ associations have not yet declared any alteration in what 
are regarded as official rates, The evidences are all in favour of a 
great drop in coal when March shall have been passed over, with 
a consequent ease in the prices alike of pig and finished iron ; even 
the Cannock Chase and the Brownhills district are sadly in need 
of orders, though the collieries there depend mostly upon the 
domestic consumption and are comparatively unaffec by the 
dulness in the iron trade. The empty trucks about the collieries 
there may be seen, Iam assured, occupying ‘a mile of railway.” 
Some of the pits have not half time. No one has now to be kept 
waiting for the fuel from either the new orthe older colliery localities. 

Nor will the demand improve, for the blowing out of furnaces 
has begun, Mr. Colburn has one out; the Barber's Field Co, 
(Bilston) has another; the Fame Co, (Bilston) is following suit ; 
and Messrs, Bagnall have postponed for only a fortnight the notice 
which they gave to their men of a similar determination on their 
part, This action should excite no surprise when it is known that 
there are makers of miae iron who are giving £3 for the fuel and a 
similar sum for the ore they use in the making of every ton of iron ; 
that wages and charges are another £1 ; and yet mine iron was to 
be had on Birmingham 'Change to-day at under £7. 

In Birmingham the alteration in trade since my last report is of 
— insignificance, quotations remaining pretty strong, 
and labour continuing in the principal departments to be plentiful. 
Asa rule metal rollers are actively engaged. Drawers of both 
brass and iron wires are impeded by the spreading competition of 
the Belgian firms, whose pushing endeavours have not only resulted 
in depreciating foreign and colonial markets, but have penetrated 
even to the heart of the industry here. Cut nail manufacturers 
are busily engaged, and the same activity characterises the iron 
plate, the brass foundry, and the safe making departments, In 
the tin plate and japanning branches full employment is afforded 
to the operatives on account of some good home orders, principally 
for travelling trunks and the like. Messrs. Ralph Eaton and 
Sons, of the Mint, are heavily engaged, not only on demands for 
metallic cartridge blanks for local ammunition works, but also on 
valuable contracts for bronze blanks for the coinage of Denmark 
and Germany, bronze pence, halfpence, and farthings for our own 
Government, and a silver coinage for Canada, Though the in 
quiry for lamps for domestic purposes is restricted, yet those re- 
quired for railway carriages and ships find lampmakers full work. 
For chandeliers the home inquiry is of no import considering the 
time of the year, but the shipping branches manifest expansion. 

What is described as a large representative meeting of nailers 
of the Rowley, Oldswinford, Sedgley, Lye Waste, and Hales 
Owen districts, was held at Sedgley on Tuesday, at which it was 
unanimously reselved ;-—** That unless a 10 per cent. advance be 
paid upon the 1872 list, to take date on the 28th day of February, 
a general strike will take place on the 2nd day of March for a 15 
per cent. advance on the above price.” 

The directors of the Patent Nut and Bolt Company (Limited), 
in their annual report, which will be presented at the ordinary 
general meeting of shareholders on Tuesday, the 24th inst., show 
that the year’s net profits, after making ample provision for bad 
and doubtful debts, amount to £48,411 s, 1d., a sum that, added 
to the balance from the previous year’s account, makes adisposable 
surplus of £49,092 5s, 7d., which it is proposed to apportion as fol- 
lows :—To pay £1 1s, per share (or £21,000) on the subscribed capi 
tal of the company, which sum, added to the 7s, per share (or £7000) 
paid ad interim in August last, amounts to £28,000, or 10 per 
cent. for the year; to set aside £20,000 to the reserve fund, and 
to carry the balance of £1992 5s, 7d. forward to next year’s ac- 
count. After expressing their satisfaction with the purchase of 
the Cwm Bran Blast Furnaces and Colliery, the operations con- 
nected with which during the last year the directors consider have 
largely contributed to the results set out in the report, they sug 
gest that the vendor of these properties, Mr. John Lawrence, of 
Crick House, Chepstow, be appointed to a seat at the board. The 
valuation of the stock at the various works has been taken, and 
it is set down in the balance-sheet. After expressing their 
thorough confidence in the stability of the company, the directors 
conclude by saying that Messrs, Robert Howson, Edwin J. Grice, 
and William Burford retire from the directorate by rotation, but 
are eligible for re-election. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Tue iron market of this district is in an exceedingly unsettled 
condition, and a general feeling of distrust — to prevail, 
During the past week business has been altogether of a nominal 
character, and it has been with the greatest difficulty that even 
the smallest orders could be placed. There is a settled impression 
amongst consumers that as coal is sure to recede in price iron 
must follow, and consequently orders of any extent are withheld 
for the present. There is a good deal of underselling to secure 
business, and merchants are offering at prices which makers are 
not prepared to accept. The market consequently continues to 
show a weakening tendency, and during the past fourteen days 
there has been a fall of something like from 5s, to 7s, 6d. per ton 
on pig iron, and about 5s, per ton on bars. No. 3 foundry pig 
iron delivered in the Manchester district is now worth from ‘0s, 
to 92s, Gd, per ton, and forge qualities from 8s, to 87s, 6d. per 
ton; bars are quoted at about £11 10s. per ton, but prices 
generally are very itregular, Trade in all its branches is now con 
tined to the narrowest limits, and with the present unsettled state 
of the market speculative transactions are altogether out of the 
question. 5 

The position of the finished ironworks daily becomes less satis- 
factory, and many of the works are not running full time. 
Furnace proprietors are also in a similarly unsatisfactory position, 
and in one district at least I have heard of several blast furnaces 
being put out. The iron shipbuilding trade is also feeling the 
effect of the slackness, and the works are not in so good a position 
as a few weeks ago. : 

Although the week of severe frost tended very much to relieve 
the depression in the coal trade of this district by creating an im- 
proved demand for the better qualities of coal, business is again 
relapsing into its former state of inactivity. In some few in- 
stances colliery proprietors have by the sudden spurt in trade been 
thrown behind with their orders, but there are numerous com 
Jaints that the market is exceedingly flat and overstocked with 
Pel. For good house coal and the better classes of steam fuel 
there is still a steady inquiry, and prices are tolerably 
firm, but all inferior descriptions, which are rather a drug upon 
the market, are offering at very low figures, and there is a large 
amount of competition to secure orders, This has a natural 
tendency to pull down the market, and there is certainly a down- 
ward movement in prices throughout. Amongst consumers there 
is a general expectation of a reduction with the close of this month, 
and with the present aspect of the market this is not improbable. 
In one or two districts reductions of from 10d. to 1s, 8d. per ton 
have already this month been made, In the Wigan district trade 
is exceedingly dull, and the production considerably in excess | 
the demand, Stocks, consequently, are accumulating at many of 
the collieries, and in some instances the output is being limited by 
allowing the pits to stand for a couple of days. The Liverpool 
trade is also very quiet, and although vessels are plentiful cargoes 
are scarce, Pit prices are now so irregular as scareely to admit of 
reliable quotations ; although an effort is being made to maintain 
current rates, list prices are mostly purely nominal, and colliery 
proprietors, preferring to sell rather than stock, are, to seour 
orders, offering special quotations. : : 

The strike in the St, Helens district, to which I have previously 
alluded, has been brought to an end, the men having, much against 





the wish of the Amalgamated Assotiation of Miners, accepted the 
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terms originally offered by the masters. The strike in the Brad- 


ford district has also been brought to a close. The struggle in the , 


Barnley district, which commenced early in June last, and has cost 
the association something near £20,000, is, however, continued 
with unabated vigour. There are still between 900 and 1000 men 
receiving support, and the last weekly pa: ted to betwee 
£700 and £800. In the neighbouri istricts of Accrington, 
Caurch, Great Harwood, Oswoldtwistle, and Baxenden, the pro- 
prietors of about fourteen collieries having given notice to their 
men for reduction of 10 per cent. on their wages, the matter is now 
being investigated by representatives of the association, The ar- 
bitration on the wages question in the Ashton district has not yet 
been brought to a settlement, but the men are continuing to work, 
pending the result, 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


AGAIN the price of pig iron has been reduced. There was a 
very numerous attendance on ’Change at Middlesbrough on Tues- 
day, but business appeared to be standing still. The general price 
asked for No. 3 Cleveland pig was as low as 78s, and 79s. per ton. 
Makers, however, freely expressed their opinion that the “ bears ” 
were at work trying to bring down prices. Some makers said 
they would not sell that quality under 80s. per ton. It is a 
matter of small importance what the opinion of many makers may 
be; the facts alone are worth considering. During January 
makers’ stocks increased upwards of 12,000 tons, and at the pre- 
sent moment I calculate that the total stocks amount to about 
100,000 tons. For a considerable time the stocks have been much 
smaller than this, and the increase leads people to believe that the 
demand for iron must be weaker. This is really the main cause of 
the fall in prices. Unless the demand is brisker as the a 
season advances, many of the makers who calculate that they wi 
be able to maintain quotations will be disappointed 

I am sorry to say that the hopeful tone entertained respecting 
the finished iron trade has been checked by the fact that Welsh 
and Belgian railmakers are accepting orders considerably below 
the lowest price that.Cleveland makers are able to quote. It is, 
however, some satisfaction to the Cleveland firms to notice that 
prices of pig iron are rapidly falling, and they will therefore get 
raw materials for less than they now have to pay. They are 
hopeful, too, that coal and coke will soon be cheaper. Favouring 
that belief is the fact that in Northumberland and Durham the 
production is increasing enormously and the demand is not keeping 
pace with it. The West Marsh forge at Middlesbrough, which has 
been standing idle for some time, has again started work. 

, The scheme promoted by the North-Eastern Railway Company 
for joining Middlesbrough with the north side of the Tees by 
means of a tunnel underneath the river is progressing satisfactorily. 
The able engineer of the company, Mr. Thomas E. Harrison, has, 
I understand, seen the engineer of the Tees Conservancy Com- 
missioners, Mr. Fowler, and satisfied that gentleman respecting 
the depth of water left where the tunnel is to be made, so that 
there will be no opposition from the commissioners. I believe the 
difficulties respecting the interference with drainage works at 
Middlesbrough will be arranged, and the making of the tunnel will 
no doubt be proceeded with at the earliest possible moment. 

The shipbuilding trade is very good. On Tuesday Messrs. C. 
Mitchell and Co., Walker-on-Tyne, launched from their spacious 
yard a splendid cable ship. This vessel has been built to the order 
of Messrs. Siemens Brothers, London, for the purpose of laying 
their Atlantic cables, and in every requisite the ship is one of the 
most perfect of its kind, She is 360ft. long, 52ft. beam, and 36ft. 
deep. Her gross registered weight is 5000 tons, and her dead 
carrying weight about 6000 tons. Supporting the sides of the 
vessel are three enormous cable tanks constructed of plate iron, 
and forming a series of double arches. These are united together 
and attached to the general fabric of the vessel by five iron decks. 
This fine steamer was christened the Faraday. She is fitted with 
all the newest appliances, Messrs, T, Clark and Co., of Newcastle, 
will supply her with compound surface-condensing engines. To 
obtain increased steering power she will be provided with two 
propellers, which will be worked by two separate sets of engines 
placed vertically over the shaft with two cylinders, one at high 
and the other at low-pressure. At Stockton, on the same after- 
noon, Messrs. Richardson, Duck, and Co., and Messrs, Pearce and 
Co., each launched a splendid steamer. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE business in the Glasgow warrant market during the past 
week has been limited. Prices have again fallen considerably, and 
it is believed they will reach a lower figure still, On Thursday 
the market was irregular ; opening at 96s., it receded to 94s. 3d., 
and rallied again to 95s, 9d., closing, buyers, 95s. ; sellers, 95s. 3d. 
There was a quiet opening on Friday at about 95s., with a subse- 
quent improvement to 95s. 6d.; whilst on Monday the market at 
the commencement had a firm appearance, and business was done 
from 95s. 6d. to 96s,, but in the afternoon prices became easier, 
and closed at 94s. 6d. The market was very flat on Tuesday, and 
warrants fell to 92s, 6d. 

A very marked decline has taken place in the value of the 
principal makers’ brands, the quotations of which are as follows :— 
Gartsherrie, No. 1, 105s.; No. 3, 97s.; Coltness, No. 1, 108s.; 
No. 3, 97s. 6d.; Summerlee, No, 1, 102s. 6d.; No. 3, 95s.; 
Carnbroe, No, 1, 100s.; No. 3, 978.; Monkland, No. 1, 95s. 6d.; 
No. 3, 93s. 6d.; Clyde, No. 1, 95s. 6d.; No, 3, 93s. 6d.; Govan, 
No. 1, 95s. 6d.; No. 3, 93s, 6d.; Langloan, No. 1, 107s. 6d.; No. 3, 
97s, 6d.; Calder, No, 1, 105s.; No. 3, 958.; Glengarnock, No. 
1, 102s. 6d,; No. 3, 98s.; Eglinton, No. 1, 97s.; No. 3, 95s.; 
Dalmellington, No. 1, 98s.; No. 3, 96s.; Carron, No. 1, 107s. 6d.; 
Shotts, No, 1, 105s.; No, 3, 97s., 6d.; Kinneil, No, 1, 100s.; 
No. 3, 94s, 

The shipments of pig iron from Scotch ports during the week 
amounted to 7138 tons, being 165 less than in the previous week, 
and 912 below that of the corresponding week of 1873. The im- 
ports of Middlesbrough pigs at Grangemouth for the week were 
3180 tons, being 1150 more than in the previous week, and 
showing an increase of 2790 tons as compared with the corre- 
sponding week of last year. 

There is no material change to report this week in the condition 
of the manufactured iron trade. Orders are still more difficult to 
be had, and prices have assumed a somewhat easier tendency. 
The majority of the works are, however, able to run full time, 
and as pigs have fallen so much in value, hopes are being enter- 
tained that by and by the malleable trade will become more re- 
munerative to the manufacturer. It is well-known that the ex- 
treme prices of coal and iron that prevailed so long had a most 
injurious effect upon this branch of the trade ; makers were unable 
to obtain remunerative prices, and in not a few cases the works were 
allbut stopped, those of them who owned or leased coal-fields finding 
it much more profitable to sell their coalsthan use themin the manu- 
facture of iron. The reduced prices of iron and coal may now be 
expected to change all that, and should they remain for any 
length of time as at present, there can be little doubt that the 
demand for manufactured iron, both home and foreign, will 
increase, 

In the district around Glasgow no further change has taken 
place in the price of coals ; but the demand, on account, partially, 
it is believed, of the renewal of fine weather, has again consider- 
ably slackened, Strenuous efforts are being made by the miners 
to keep down the output, which in some cases leads to accumula- 
tion, despite all they can do. The measures adopted are the re- 


cruiting of the union ranks with every man that by any means can 
be induced to join, and the resolu to the weekly 
period of labour. At Johnstone, Balaclava, and Linwood the 


shale and ironstone miners have agreed to work only five days per 
week to restrict the output. The same thing has been done in 
many other p) , and in several instances the curtailment is 
gamer than that mentioned above. The coalmasters of Ayrshire 
ve just held a meeting at Kilmarnock, at which they resolved 
to make a further reduction in the price of coals, The rates fixed 
were lls. per ton in wagons put on the railway, 13s. per ton de- 
livered at the adjoining ports of the county, and 11s, 8d. at the 
pits. The coalmasters at this meeting did not disturb the present 
wages of the miners, which in that district is 8s. 6d. Joey “oie 

Regarding the state of the trade in the eastern min g district 
conflicting statements are made, As Fifeshire the deli- 
veries are said to have slightly increased, while the trade is a little 
improved. The improvement, however, cannot be of any conse- 
quence, because the employers are now taking steps to enforce the 
reductions of wages of which they some time ago gave notice. 
Coalmasters of Fife and Olackmannan held a: meeting the other 
day, and came to a resolution to enforce a reduction of 1s. per day. 
Notices have been issued that this reduction will take place in 
the course of a fortnight, and it is not anticipated that the 
miners will make any serious or determined resistance. At the 
collieries in Mid and East Lothian notices have been posted up 
ee a reduction of 1s. per day will be made on and after the 

inst. 

The annual meeting of the Amalgamated Society of Engineers 
was held a day or two ago in the City Hall, Glasgow, Mr. David 
Tait presiding. This society embraces in its membership, besides 
mechanical engineers, machinists, millwrights, smiths, and 
pattern-makers. It was,reported that since its formation, twenty- 
three years ago, the society had expended in benefit the following 
sums:—Through slackness of trade, £540,000; sick benefit, 

204; accidents, £20,900; funeral expenses, £73,900; grants 
to distressed members, £18,674; assistance to other trades, 
£10,954; and miscellaneous, £20,900—in all very nearly £1,000,000. 
The funds of the society at present amount to £189,775, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE past week has been singularly unproductive of anything 
new in the condition or general aspects of the trades of this town 
and district. Matters, as a whole, remain very “stale, flat, and 
unprotitable,” nearly every branch of business being quiet and 
carried on from “‘ hand to mouth.” 

In the steel trade two or three of the leading houses are finding 
their melters five days’ work per week in order that the 
rollers and others—who are working a somewhat shorter time 
weekly—may not lack a supply of the raw material. This, 
however, is not the case with the smaller firms, some of 
which are a good deal troubled to find their employés three 
days’ work per week. Some descriptions of common stee 
chiefly rods used by the local cutters, have been lower 
in price, and best cast steel of ordinary sections is a -trifle 
easier in cases where the size of an order is worth the concession. 
A further fall in fuel—which is, I am informed, not unlikely to 
take place almost at once—would enable the steel manufacturers 


to meet their customers on better terms. Soft coke is still quoted 
29s. to 3ls., and hard washed coke 27s. to 28s. Slack ~~ is to 
mer or 


be had on almost any terms from 9s. to 12s, per ton. 
later we shall mera te see coal of certain qualities as low as was the 
case before 1872. Most of the many new collieries in this coal-field 
are being pushed on with, mauy uf them have commenced coal- 
getting, and in all cases, seeing that a great amount of capital is 
sunk, the output must be sold in order to pay interest on the 
outlay. The increased turn out within twenty miles from 
Sheffield alone cannot be much less, when all the new pits are at 
work, than 50,000 to 60,000 tons per week. This must act as a 
leveller of prices, 

From America there is abundant evidence that a stiff fight will 
shortly come off between the two parties there—those favourable 
to the maintenance of the duties on steel at the present ad valorem 
rate, and those who advocate either a specific duty or the abolition 
of duty wholly. Each party is coming into the arena of contention 
well prepared with statistics, which were fully discussed at a con- 
vention of ironmasters at Philadelphia on February 5th, Sheffield 
is, of course, deeply interested in the upshot of the struggle. 

The East Derbyshire foundries are pretty busy, mainly on 
and water pipes and colliery castings. It may be mentioned that 
the Staveley Company is turning out a large tonnage of pipes for 
Sheffield and some other large towns. These are of all sizes, from 
30in: diameter down to the now seldom used 2in. diameter, with all 
the usual accessories of aan sockets, collars, &c. 

The file trade continues dull in almost every department, there 
being a particularly small demand for small saw files, which have 
been much over sold. India is taking a fair quantity of rough 
files, suitable for railway purposes; and some other foreign 
markets are inquiring for similar kinds, but in no quarter am I 
able to hear of a real revival of the trade. The new spring orders 
may, nevertheless, shortly give it an impetus. 

Best cutlery is in rather better request for America, India, and 
Australia, but the commoner kinds do not meet with a very ready 
sale, The Admiralty are asking for tenders for 15,000 clasp-knives, 

pairs of scissors, 9750 horn combs, and 8000 ivory combs, the 
— of which should, almost as a matter of course, be placed 
ere, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue colliery proprietors in the greater part of my district still 
firmly resist a decline in quotations. I have understood that the 
Dowlais Company, which has long supplied the Great Western 
Railway, refused a Jarge contract lately, the figure being deemed 
too low. But I hear of Rhondda No. 3 being quoted at a marked 
reduction, and if this has many imitators the great.coal companies 
must give way. Battersby, of Liverpool, continues to take large 


quantities of coal from Dowlais and Tred , and Cyfarthfa is 
making a heavy consignment to the Great Western Railway daily. 
Mr. Fothergill is also steadily occupied in developing his coal 


riches—Clark, of London, taking a great portion of the output. 

In Brecon this week one of the leading companies reduced their 
price of house coals 3s, per ton ; the price was quoted there at 23s., 
but as this same coal is 15s. at the pit’s mouth there is still a fair 

in. House coal continues dull in almost all quarters. 

The Dunraven Coal Company (Limited) is again before the 
public with a tempting offer of 8 per cent. to new investors, 

Another tempti 7s fecal speculation is announced—the Geitve 

yr 


Wen Llangennech team Company. The situation of the 
property is near Swansea. The shares are £10 each, and one of 
the chief features is that the coal is of a good kind, and lies well 


for transport to Milford Haven. 

The iron trade continues rather dull. At Nantyglo much un- 
easiness has been caused by the announced stoppage of the works ; 
but if there should be anything of a. brisk trade, I have 
every hope in the various Monmouthshire works, which are 
either stopped or in a feeble condition, again assuming a vigorous 





state. 
At Cyfarthfa puddled bars are being formed into houses, the 


demand. As re the colliers in the Forest of Dean, the execu- 
tive of the Amalgamated Association of Miners have decided not 
to recommend the Wigpool miners to press for their demand for 
an advance of 10 percent. But with reference to the proposed re- 
duction of the colliers’ wages they passed a resolution that the 
men should resist it. 

—_ imports of iron ore from Porman continue to be made to 
sev of the ironworks. Welsh ore is loo up, as I 
always thought it would, from its known excellence, 
time it has been under a cloud, but this was owing to 
stocks which had been accumulated. p 

The Patent Nut and Bolt a Newport, announce a satis- 
factory dividend of 10 7 cent. The Rhymney Ironworks are 
also in a similarly healthy state. The Abernant Tunnel was re- 
on this week. Its long stoppage must tell on the dividend of 
the Neath section this quarter. 

Common Welsh bars are quoted at £11 12s. 6d. per ton, and 
some astonishment has been created by the announcement that a 
Belgian firm has accepted an engagement to deliver the same kind 
at Liverpool for £10 12s. 6d. 

The Newport Tramway Company is now an accomplished fact, 
the promoters now advertising for tenders. 


‘or a long 
the immense 
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THe KILKENNY COAL-FIELDS, IRELAND.—These ‘mines are at 
Clough, County Kilkenny, and were leased to an English company 
about a year ago. All thé newest — were employed to 
sink twomoreshafts, soasto penetrate below the 3ft. seam which had 
so long supplied the best kind of Kilkenny anthracite coal, known 
as the Jarrow, and to reach the 5ft. seam. The operations have 
been going on for some months, and last week they were completely 
successful, The 5ft. seam was reached at a depth of eighty- 
seven yards; the coal discovered is of the very best quality, and 
covers an area which, at a consumption equal to that of the 3ft. 
seam, will insure fuel for 100 years. The ineer under whose 
directions the operations have been conducted is sanguine that at 
a lower depth a 6ft. seam will be reached, 

SHIPBUILDING ON THE CLYDE.—A good deal of activity exists at 

+ in the shipbuilding trade of the Clyde, and a great many 
Conshes have taken place in the course of the past week. On 
Barclay, Carle, and Co., of Whiteinch, launched 
vey substantial iron sailing ship of 1750 tons, for 

‘ilson, and Co., of Glasgow, to be employed, in 


usual method of stocking there; but orders in addition are still | the Australian trade, and she will be ope; of the ingest 

— worked off, one for Paysander being a this week. | vessels in that service. The same day Messrs. R. Napier an 
I do not hear of anything like full work in any quarter, in | ‘Sons launched from their shipb’ at Govan. an irpn: 

some the short time worked is equal to a ee of 2500 tons, named the W. A Scholten,’ for’ the: 

I heard of one case lately where firemen were only able to earn lds, | ; American Steam Navigation Company, and intended ' 

PeCollier ot Yoe Ade tll tah" Seocepeenl Sevthoe ot Debeston’lancoked. co Mondsny ibe: 
Colliers continue to igh wages, but how, f ‘ L yu) on M the, 

is uncertain. One of. the’ Eee ae acithe stased this: an iron:screw steamship: of 1900 tons, for. the: Austrian. 


week that there were miles of trucks at Oardiff 





ustomers, and that in most parts the output tah ta crane’ the smailer vessels have also recently’ 


' Tloyds’ Steam Navigation ‘Company, peed wy n 


umber of 
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DISAPPEARING GUNS—THE MONCRIEFF AND 
OTHER SYSTEMS. 
, No, IL. 

From what has been previously advanced we think we 
may, without injustice to the system, affirm that it is prac- 
tically unadvisable and useless, as proposed, to apply it to 
large ships of war. No naval architect or competent naval 
authority would, we must presume, sanction the great car- 
rying power and large crews of ships such as the Hercules 
or Bellerophon being crificed to four, or at most eight, 
disappearing gun-ports cut into the upper deck, giving at 
best most imperfect cover to either guns or men, involving 
great constructive difficulties, very doubtful conditions as 
to the best use of the guns themselves, and so cutting up 
the decks that, in the event of the ship being boarded by a 
resolute enemy, the men in these gun pits would be dis- 
patched like beasts in so many traps. The solitary case for 
possible admissibility afloat, then, comes to be the gunboat. 
In these small vessels a certain amount of real advantage is 
incidental to the disappearing system, inasmuch as it pre- 
sents the means of lowering the heavy gun at pleasure from 
its high firing level, at which it impairs the stability of the 
ship, down to the lowest point where it can be stowed in 
bad weather, &c. This object was, however, equally se- 
cured on the gunboat Staunch by Mr. Rendell’s arrange- 
ment for raising and lowering the gun platform when in 
or out of use by means of the four vertical corner screws, 
and may be secured by other and probably more rapid, if 
not better arrangements. Apart from this, then, the dis- 
appearing system, as applied to gunboats, must stand or fall 
upon its own merits, namely, what addition of security to 
men or gun does it present,and at what cost as to simplicity, 
capability of repair or restoration, increased accuracy of 
aim, &c., is this security effected. 

Now, while nearly all the difficulties of aiming from under 
cover at an unseen mark, to which we have already referred, 
remain good here, the real protection or cover atforded by 
the sunken gun-pit, encumbered as that must be on board 
a gunboat, seems to us so small and unreal as to be actually 
delusive. 

The popular notions as to the immense offensive power 
and comparative immunity from fire in return, of these 
“ stinging wa‘er insects,” as trumpeted in the daily papers 
from time to time, appear to us to a large extent founded 
upon mistaken or insutlicient notions as to the actual condi- 
tious of naval warfare. The case imagined is always that 
of a single unwieldy ironclad attacked by a swarm of those 
single gunboats. But in naval warfare single ironclads 
are not to be caught thus wandering over the seas without 
support. They will have their support at hand in the shape 
of very fast and probably quite unarmoured avisos, cor- 
vettes, and frigates, with small but heavy armament. Such 
ships, going sixteen to twenty miles per hour through the 
water, would, if boldly and skilfully handled, be more than a 
match foradozen gunboats not posses:ing more than half that 
speed, Disregarding the distant and necessarily scattered fire 
of the gunboats, such a ship would single out some one, run 
up to her, and pour in shot and shell at the closest possible 
quarters, With the, in this case paramount, advantage of 
greater elevation of battery above the water surface, a 
single solid shot or shell would most probably send each 

gunboat, as thus attacked, to the bottom ; but a single dis- 
charge of grape thus delivered from a distance of a few 
hundred feet, and well aimed at the gun-pit itself of the 
boat, could scarcely fail to destroy the chief part of the 
gun’s crew, and as probably to so damage the delicate 
machinery of the “disappearing” gun as to cause its dis- 
appearance to be permanent. Our object here is not to point 
out, however, that the offensive power of these heavy- 
armed gunboats has, as we believe, been much over-rated, 
but merely to point out that, under the probable and 
average conditions of naval warfare, the degree of protection 
that can by any arrangement of disappearing gun must be 
so partial and incomplete, both as respects the gun and the 
crew, that for its sake the complication of the disappearing 
system is not worth being incurred. The idea upon which 
all such boats are advocated is that of reducing the vessel 
to a “floating gun-carriage.” From their small capacity, low 
freeboard, and the enormous weight of engines, boilers, 
and gun gear carried, water-tight bulkheads are of but 
little use, and a single heavy shot—especially a plunging 
shot in the hull—would probably prove fatal to the boat. 


It will never be proposed, we presume, to make the gun- | 


pit itself invulnerable by walling it in with ponderous 
plating ; but while that is vulnerable there can be few 
directions in which heavy shot may strike the boat at all, 
in which more or less injury may not be done to the gun- 
pit and its gear, involving probably the disabling of the 
gun. 
ever may be the offensive powers of gunboats under the 
various nautical and other circumstances under which they 
may be conceived as employed, these powers will not be 
materially enhanced, but rather the contrary, by the intro- 
duction of the complications inseparable from the dis- 
appearing system. 

We trust we have made the distinction clear between 
that and some arrangement for raising or lowering the gun 
and its carriage occasionally, and for the purpose of lower- 
ing the centre of gravity of the whole system, as first pro- 
posed in the gunboat Staunch by Mr. Rendall—granting 
the value of the gunboat at all—the value of this addition 
cannot be overrated. From what we have said as to the 
damaging effects of even a moderately plunging fire, it is 
obvious that gunboats on the disappearing system attempt- 
ing in-shore operations of attack would be exposed to great 
peril whenever the elevated position of batteries on shore 
gave them a dominance above the sea level ; and we may 
remark also that, as applicable to land fortress purposes, 
the possibility of such a dominant fire from any point in 
possession of a besieger would go far to neutralise any sup- 
posed value in the disappearing system. A writer—appa- 
rently professional—in one of the leading daily papers 
some time ago sketched the possible future extension of 
the gunboat or floating gun-carriage to an armament of a 
gun of 70 to 80 tons, throwing a shot of a ton, perhaps, 
and capable of penetrating armour of a yard in solid thick- 


Upon the whole, we venture to conclude that what- | 





| 
| 








ness. It is scarcely worth while to discuss at any length 
this Brobdignag notion; both armour and guns have 
for the moment reached their useful limit in magnitude. 
But were such enormous guns of any general utility, it 
would tax the skill of the ablest epgineer to devise sure 
and perfect means for occasionally raising and lowering 
such a mass; and probably no mechanician of sound 
judgment would propose to attempt the disappearing 
system with sucha gun. We may add that if for some 
exceptional purpose, and with an end in view of sufficient 
importance to justify the construction of such a gun and 
floating gun-carriage for some quite exceptional object, 
the gun would almost certainly be mounted not upon a 
gunboat but upon some floating structure of a totally 
different and safer character. 

In conclusion, we proceed to some remarks, which must 
be cursory, upon the mechanical details of the different con- 
ceived or conceivable methods by which this disappearing 
gun system may be carried out. The Moncrieff inventions 
have hitherto been viewed by the public as one and the 
same thing as the disappearing system, but merely so 
because so far that officer has had the field all to himself. 
The mounting of a disappearing gun may, however, be 
constructed upon almost innumerable mechanical types, 
of which Major Moncrieff’s inventions only constitute a 
single case. The general problem is how to mount a gun 
and its carriage so that when loaded and ready to fire the 
whole can be rapidly raised above the level of a parapet 
or deck, and, when discharged, as rapidly lowered down 
under cover. Major Moncrieft’s first invention and patent, 
as well as his second, consist in doing this by what he 
calls utilising the recoil, that is to say, in the first storing 
up the work of recoil by raising a heavy weight, which, 
when released, shall be capable of raising the gun back 
again to its firing position, and in the second, by causing 
the work of recoil to be stored in compressed air, which 
shall perform the like functions. To us it appears that 
there are objections of a grave character to any ma- 
terial arrangement which starts from this principle of 
utilising recoil. The force which we have to rely upon for 
producing the movements we require is not a constant 
one, nor one the variations of whichare always within control. 
Three principles at least must be assumed, as involved in 
the necessities of artillery practice, any one of which may 
be suflicient to so alter the amount of work of recoil at 
our disposal, and available at the point of resistance, as to 
derange the adequate working of the automatic raising and 
lowering of the gun. The gun itself may be elevated or 
depressed more or less, and thus vary the direction in 
which its recoil shall act on the rest of the system ; the 
weight of the projectile and the weight of the charge 
must be varied to suit the purposes of the artillerist only. 
Under these varying conditions it seems impossible that 
the transmissible work of recoil shall always equal the 
nearly constant resistance to the lowering of the gun, and 
if that be not completely, and, through its full range, 
performed, a corresponding set of variations and of 
difficulties to the proper and full raising of the gun must 
be produced, in the inverse order. These objections, which 
are fundamental, apply with almost equal force to both 
Major Moncrietf’s methods. So little has been permitted 
to become publicly known as to what progress, if any, has 
been made with these methods of mounting during the 
last seven years, or thereabouts, during which the inventor’s 
whole time and attention are supposed to have been con- 
centrated on the maturing of his first invention, and during 
which the public money has been expended upon it, that 
we are unable to test, by appeal to facts, the exactness of 
our views. The statements known to us through the 
newspapers only of this or that “trial” of half a dozen 
rounds at Woolwich or Shoeburyness are of the most 
vague and unsatisfactory character, and in place of re- 
moving, suggest the notion that mechanical hitches and 
difficuities exist which may have so far at least rendered 
these inventions useless. If the fact be not so, we ask for 
further information. Does at this moment a single gun of 
large calibre, z.e., above 7in., exist, mounted on either of 
the Moncrieff systems, from which 100 rounds, with service 
charges and projectiles, have been continually fired, and 
which is pronounced a workable weapon and fit for adop- 
tion into the service? What is the largest and heaviest 
cun to which as yet any attempt has been made to apply 
the counterbalance system, even to the extent of firing a 
single round? Have any, and what, unfavourable reports 
upon the use of the system been made by superior officers 
attached to the department of the Inspector-General of 
Fortifications ! If no such reports have been called for or 
made, how is it that a system declared, in the newspapers, 
again and again to be of such immense importance has 


been left to slumber thus uselessly for years, while public | 


money has been and is being paid for it? Is it the fact 
that the earthwork, &c., of a battery to mount several 
guns has been for some years completed upon an island 
in the Bristol Channel, and that at Chatham and 
elsewhere other batteries have been prepared for the 
recept‘on of guns mounted upon the Moncrietf counter- 
weight plan, but that up to the present year no such guns 
have been mounted in any of these / 

It is to be recollected that it has been upon the strength 
of Major Moncriefi’s first invention and patent—viz., that 
of the counterweight system -or, as we have heard it 
irreverently but aptly termed, “the tumble-heels-over- 
head system ”—that to that officer very splendid rewards— 
viz., £10,000 down, and £1000 per annum for ten years, 
during which his invention was to be matured—are 
alleged to have been given him from the public purse. If, 
then, the above questions, and others of the same class, 
admit merely of only negative answers, now, after 
the lapse of some seven years out of the ten, we 
fear the conclusion to be but too well founded that the 
invention is never likely to be matured into anything 
beyond what it has always appeared to us, namely, a 
superb and costly, but perfectly useless, toy—by no inge- 
nuity or mechanical modification capable of being made of 
any real artillery value. We speak thus predictively, be- 
cause were all other evils inherent in the “tumble-over” 
system by any possibility got rid of, there would remain 








those incidental to such a ponderous, huge, and towering 
mass of imperfectly connected ironwork, liable to utter 
disablement by the stroke of a single shot (even from a 
field gun), liable to serious disablement by splinters, and 
inviting attack by vertical fire when an hour or two's rain 
of even small shells directed into the crater-like pit 
behind the rampart in which it is lodged must reduce it to 
a helpless mass of twisted iron, which, from its huge weight 
and extraordinary forms, could not be dragged out and 
replaced under fire by another suchcarriage butat a grievous 
loss of time. Added to this, the platform of the battery 
when prepared for mounting with this “tumble over” 
system is such as precludes the substitution of an ordinary 
gun and gun-carriage, except after a serious amount of 
filling and work to form the platform for the latter gun, 
involving in real warfare a perhaps fatal loss of time. We 
have no prejudices or prepossessions for or against Major 
Moncrieff or his inventions, but if we be correct in 
believing that a vast deal of delusion has been suffered to 
grow up during seven years around these, we entertain a 
strong conviction that it is for the national good in every 
way that those delusions should be now dispelled. 

Of Major Moncrieff’s second invention—viz., that of 
utilising the recoil by compression of air into air vessels 
forming part of the gun mounting—we do not entertain a 
much more favourable view than we have been compelled 
to form of the earlier or counterweight plan. Every 
attempt to employ the work of recoil for manceuvring the 
motions of a gun, however carried out, remains liable to 
the objections za principle which we have already urged. 
Special difficulties appertaining to the air vessel system 
have been pointed out and stated in our columns by Sir 
William Armstrong and Co., who have by certain moditi- 
cations sought to evade these in the mounting of the gun 
of the Hydra, and who have, we think, with undeniable 
truth, pointed out that in very fact the much-talked-of 
work of recoil is so small as not to be worth utilisation. 

We have no intention of saying one word as to the 
somewhat subtle question of patent law, which will pro- 
hably form “a nice point” for the lawyers as between Sir 
William Armstrong’s firm and Major Moncrieff, based 

upon what becomes of the work of recoil in the “ Hydia” 
arrangement. We may say, however, that the air vessel 
plan of working the gun, whether within or without the 
Moncrieff patent, is more likely to be gradually developed 
into a practical reality by that firm than perhaps by any 
other, in Great Britain at least. Yet we will hazard the 
prediction that it will be ultimately abandoned by them, 
even for gunboat use, and the raising and lowering of the 
gun effected by the far more sure and simple means of the 
direct application of steam or of water pressure, wholly 
apart from recoil, the latter being taken up by some one 01 
other of the usual methods of hydraulic resistance or fric- 
tion compressors, acting directly against the sliding of a 
gun mounted much in the usual way, and upon a traversing 
platform. And as to land batteries, if ever the disappear- 
ing system shall come to be judged of sufiicient value that 
competent, trained mechanicians and artillerists shall com- 
bine their powers to render some system of it a practical 
entity, we believe it will be found in suitable modifications 
of what is free to all, as regards patents—namely, a simple 
traverse platform for a gun mounted in the common way, 
the platform, which may probably be circular, being 
capable of rotation for training the gun in azimuth, and of 
being forced up or lowered by direct steam or water pres- 
sure applied at the central point beneath. There is no 
difficulty in removing all shock from a platform so 
mounted, nor in preserving its equilibrium unchanged 
the gun recoils over its surface. 

We believe, however, that the more this subject of dis- 
appearing guns comesto be carefully and dispassionately exa- 
mined into, the less will its value prove to be. In the ground 
we have gone over we have pointed out, amongst all the 
various applications for artillery on land and at sea, how 
few there are to which this system is applicable at all 
—that its applicability is, in truth, limited to an earthen 
rampart on land, and to a gunboat at sea; and we have 
shown in how few respects, even to these very limited 
uses, is the application advantageous or advisable. Its 
sole recommendation in every case consists in the protection 
alleged to be given by it to the gun and the gunners, but 
even this has been grossly overstated, and its weak points 
kept out of view. Admitting that absolute cover and pro- 
tection were achieved—which is not possible—at all times, 
except while the gun is raised up to fire over the parapet, 
is it to be supposed that any enemy would be so stupid as 
not to mark the precise spot over the parapet at which the 
gun must appear, and to have several of his guus ready and 
accurately pointed at that spot, so as to deliver a salvo of 
shot the moment it reappeared! How long might it be 
before under such treatment the gun itself would be struck 
and made to disappear for ever? Were it possible—we do 
not say it is not so—to so mount a raising and lowering 
platform such as we have hinted at in such a manner that 
it could also traverse from end to end of a curtain or long 
rampart, and be fired from any part of it—now from one, 
now from another—the difficylties of dismounting it would 
no doubt be seriously increased; but other difficulties 
would intervene, and amongst these a serious enhancement 
of the inaccuracy of aim which is inevitable to any moditi- 
tion of the system of disappearing guns, 

There is a moral side to this and all like questions, on 
which, had we more space, we might enlarge. 1n the history 
of warlike improvements since the Crimean War, when the 
first notion of making omelettes without breaking eggs was 
suggested by the iron-plated batteries of the late Emperor 
Napoleon 11L., nothingismoreremarkablethan the constantly 
growing tendency to mechanical substitutes for pluck and 
daring. All fortification consists, no doubt, in a more or 
less regard to this, and the immense range and power of 
modern projectiles, great and small, have justified much of 
what has been done; but it may be carried too for, so far 
as to make men cowards by the ever-present consciousness 
of the immense pains taken to guard their precious bones 
from harm. We can only say it was always in a totally 
different spirit—as different as that of Rob Roy from Baillie 
Nicol Jarvie “of the saut market”—that the great deeds of 
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heroism, national and individual, that fill the roll of fame 
have been achieved. It was not in the safe mechanical 
spirit that Lodi and Arcola, Badajos, Forbach and 
Speicheren, were won. It was not by skulking behind 
iron plates, or shooting at an enemy safely by a disappear- 
ing gun, but in the ecstatic contempt for danger and death, 
that Neleon ran in between the French fleet and the land 
at Aboukir, and showed himself on the morning of Tra- 
falgar upon the deck of the Victory with all his well-won 
poo and honours on his breast, disdainful of the mark 
he became to his foe. M. 





ON THE STABILITY AND STEADINESS OF 
SHI 


No. I. 

Locke, “ On the Human Understanding,” tells us that “there 
is no such way to gain admittance, or give defence to strange 
and absurd doctrines, as to guard them round about with legions 
of obscure, doubtful, and undefined words: which yet make 
these retreats more like the dens of robbers or holes of foxes 
than the fortresses of fair warriors ; which, if it be hard to get 
them out of it, it is not for the strength that is in them, but the 
briars and thorns, and the obscurity of the thickets they are 
beset with. For untruth being unacceptable to the mind of man, 
there is no other defence left for absurdity, but obscurity.” 

The stability and steadiness of ships have, indeed, been so 
guarded round about with “legions of obscure, doubtful, and 
undefined words,” that we deem an elementary exposition and 
illustration will not prove unacceptable to our readers. : 

Mechanics, in its most extensive meaning, is the science which 
treats of quantity, of extension, and of motion. Now that 
branch of it which considers the state of solids at rest, such as 
their equilibrium, their weight, pressure, &c., is called statics ; 
and that which treats of their motion, or of the action of forces 
on solid bodies, when the result of that action is motion, is 
called dynamics. So when fluids, instead of solids, are the 
subjects of investigation, that branch which treats of the weight, 
pressure, stability, &c., of the fluids themselves or of solids 
immersed in them is called hydrostatics, and that which treats 
of their motion hydrodynamics, which bears the same relation 
to hydrostatics as dynamics does to statics ; hydrodynamics being 
the most difficult and the least advanced of any branch of 
mechanics. : 

Statics.—The problem of the common balance, which we 
take from Playfair’s “Outlines of Philosophy,” will afford us 
a simple illustration of the subjects comprised under this 
term, and of which the essential requisites are that :—Ist. It 
should rest in a horizontal position when loaded with equal 
weights. 2ndly. It should have great sensibility; that is, the 
addition of a small weight in either scale should disturb the 
equilibrium, and make the beam incline sensibly from the hori- 
zontal position. $8rdly. It should have grea stability ; that is, 
when disturbed it should quickly return to a state of rest. 

That the first requisite may be obtained, the beam must have 
equal arms, and the centre of suspension must be higher than 
the centre of gravity. Were these centres to coincide, the beam, 
when the weights were equal, would rest in any position and the 
addition of the smallest weight would overset the balance and 
place the beam in a vertical situation, from which it would have 
no tendency to return. The sensibility in this case would be 
the greatest possible ; but the other two requisites of level and 
stability would be entirely lost. The case would be even worse 
if the centre of suspension were lower than the centre of gra- 
vity, as the balance, when deranged, would make a revolution of 
no less than a semicircle. 

When the centre of suspension is higher than the centre of 
gravity, if the weights be equal the beam will be horizontal ; and 
it they be unequal it will take an oblique position, and will raise 
the centre of gravity of the whole, making the moment on the 
side of the lighter weight equal to that on the side of the heavier, 
so that an equilibrium will again take place. 

The second requisite is the sensibility cf the balance, or the 
smallness of the weight by which a given angle of inclination is 
produced. If a be the length of the arm of the balance, and 6 
the distance between the centre of suspension and centre of 
gravity, P the load in either scale, and W the weight of the 


beam, the sensibility of the balance is as rePtw 3; it is 
therefore greater the greater the length of the arm, the less the 
distance between the two centres, and the less the weight with 
which the balance is loaded. 

Lastly, the stability, or the force with which the state of equili- 
brium is recovered, is proportional to (2 P + W) }, the denom- 
inator of the preceding fraction. The diminution, therefore, of }, 
while it increases the sensibility, lessens the stability of the 
balance. The lengthening of a will, however, increase the former 
of these quantities without diminishing the latter. 

Dynamics.—While remaining at rest, as we have seen, a greater 
weight at a less distance will balance a less weight at a greater 
distance, but when set in motion the balance no longer obtains, 
for the weights under this latter circumstance act according to 
the squares of their respective distances from the axis. 

Let W balance W’ on the lever a b, F being the fulcrum or 





centre of rotation. The moment W x Fa = W’ x Fd. 
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Suppose the lever to make one complete revolution, then 
velocity of W : velocity W’ :: circle, ac: circle, bd :: Fa: Fb; 
the moment (W x Fa) x velocity of W = effect of W in mo- 
tion: and the moment (W’ x F 6) x velocity, W' = effect of 
W’ in motion, or momentum of W = x F a?,—and momen- 





tum of W' = W’ x F }?. Hence it appears that the effect of 
any weight is as its moment x its velocity. 


Suppose W placed at c, and , 
Let W = 141b., Fc = 2ft. W’ = 7i1b., 
Moment W = 14 x 2 = 28 = Moment W’ = 7 
Moment of inertia W = 14 x 2 x 2 = 56ft. 
Moment of inertiaW’= 7 x 4 x 4 = 112ft. 

Hydrostatics—Let AO BH be a solid body of a cylindrical 
form of half the specific gravity of water, but not homogeneous ; 
it will then float at half its depth. Let G be the position of the 
centre of gravity, the line A B will then represent the plane of 
floatation when at rest, H O the vertical line passing through the 
centre of gravity, and C the centre of gravity of the semicircle 
A OB, or, as it is termed, the centre of gravity of displacement 
or buoyancy. Now let us incline this cylinder until DE be- 
comes the line of floatation ; C' will then become the centre of 
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gravity of displacement or buoyancy ; the upward pressure of | 


the water drawn through C will intersect the vertical H O in M ; 
that point is called the metacentre, and the distance between G 
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and M the “ metacentric distance,” or measure of stability. It 
will be obvious now that there are two forces brought into play 
tending to restore the cylinder—or ship—to its vertical position : 
the upward pressure of the water through the centre of buoyancy 
C’, and the downward pressure of gravity through G ; and since 
the weight and buoyancy are constant, whatever the angle of 
inclination may be, the distance G Z—the arm of the righting- 
couple or lever—multiplied by the total displacement or weight 
will be the measure of hydrostatical stability. 

But if the centre of gravity be at M, it is clear the upward 
pressure of the water through C and the downward pressure of 
gravity through M would be in the same line, the one balancing 
the other; there would in that case be no tendency to return to 
the vertical, there would exist no stability. 

So, also, it will be apparent that the maximum measure of 
stability in this case will be greatest when the arm of the lever 
G Z is greatest, which will be when the cylinder is inclined so 
that H O becomes the plane of floatation, for then GZ will be 
equal to GM. Now we may graphically illustrate the stability 
by a diagram as follows :— 
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Let A B (Fig. 3) represent the number of degrees con- 
tained in a semicircle drawn to any convenient scale. At A 
erect the perpendicular A, which may be of any length, 
and divided into any convenient scale; then erect perpen- 
diculars at the several angles of inclination, say 45 deg., 90 deg., 
135 deg., 180 deg., and assume any force to heel or incline the 
cylinder through these several angles. Then, as we have seen, 
the maximum length of lever will be obtained when H O be- 
comes the plane of floatation, viz., an inclination of 90 deg., and 
the lengths of levers at 45 deg. and 135 deg. will be the same, 
and at 180 deg. a position of equilibrium or zero will obtain ; 
through the terminations of the lengths of levers so set off to 
scale A C draw a line, which line is termed the “curve of sta- 
bility.” 

~y further illustration, let us suppose two schoolboys deter- 
mine each of them to make a model ship from pieces of wood of 
the same dimensions—say 30in. by 12in. by 6in.— but one 
determines to make a low freeboard and the other a high free- 
board model ship ; each, however, to be of the same weight or 
displacement, to carry the same weight of lead for ballast, so as 


to float at one-half of the respective depths of the model ships, | 


and with the lead ballast so arranged that the centre of gravity of 
the high freeboard shall be situated at twice the depth below 
water as in the low freeboard ship. The dimensions will then be 
as follows :—Low freeboard : Length, 30in.; breadth, 12in.; depth, 
6in.; draught, 3in.; freeboard, 3in. High freeboard: Length, 
30in.; breadth, 6in.; depth, 12in.; draught, 6in.; freeboard, Gin. 
For simplicity’s sake, let us assume the trial, by placing them in 
water, to take place before being moulded to ship-shape. It 
would at once be found that the low freeboard would float up- 
right; the high freeboard would topple over on to her side and 
float in that position with the edge of the deck almost in the 
water. Now this result might be ascertained without making 
the practical test—viz., by calculating their stabilities and pre- 
paring “curves of stability.” 

The curve of stability of the low freeboard, Fig. 4 A, will be re- 
presented in Fig. 6 by the curve line A, and that of the high 
freeboard, Fig. 5B, by the curve line B, which indicates that the 
low freeboard would rest in a vertical position, while the high 
freeboard, having no initial stability, would topple over on her 
side until her inclination reached to 64 deg, when a position of 
rest or equilibrium would obtain. 

Now let us assume each model fitted with the same amount of 
sails (Figs. 4A and 5B), and describe a wind curve (on diag. 
Fig. 6) such as shall incline the low freeboard ship to 12 deg.; 
the same force, we may observe, will only incline the high free- 
board ship 4 deg., owing to her already inclined position of equi- 
librium at 64 deg.—viz., to 68 deg. It will also be observed that 
the high freeboard ship does not reach her position of maximum 


pai | San 130 deg., when her masts and sails and upper deck 
would be a long way under water, and at which position her 


maximum stability would be even greater than that of the low 
freeboard ship, which arrives at her maximum position at 50 deg. 
Let us now—ceteris i see the results which follow from 
merely reducing the freeboard in both cases by one half. 

The curve line C, Fig. 6, will then represent the stability of Fig. 
4 C, and the curve line D the Fig. 5 D. Again, let us assume in 
the ships 4 C and 5 D their centres of gravity to be lowered to 
twice their present depth below the plane of floatation—viz., to 
to E in Fig. 4 C, and to F in Fig. 5 D, their stabilities will then be 
represented by the curve lines Eand F. It will then be seen 
that the ship 5 D, with centre of gravity at F, will stand upright, 





but will be very crank, and that a force of wind which would 
heel the ge Me C, with her centre of gravity at E, to 9 deg., would 
cause the ship 5 D, with her centre of gravity at F, to heel or 
incline to 52 deg. 

In models, or even yachts, it is possible to make the position of 
the centre of gravity approximate very closely to that of the 
centre of gravity of displacement, but it is practically impossiblé 
to do so generally in merchant ships and in ships of war, especially 
in ironclads ; but—ceteris paribus—the lower the freeboard the 
lower would be the centre of gravity. 

We shall now be the better able to appreciate the following 
practical opinions put forward by Admirals Elliot and Ryder, in 
their exhaustive “ Report to the Admiralty on Ships of War of the 
Royal Navy” (see Blue-book, No. C. 489, 1872, Committee on 
Designs of Ships of War). 

They say :—‘‘There is, in our opinion, a serious danger in 
attaching too great an importance to a wide ranye of stability— 
to the neglect of the moment of stability. Vessels under sail may 
have a very considerable range of stability, and yet be very 
unsafe. Range of stability is only one element of safety ; the 
amount of the maximum moment of stability is of still greater 
importance. A sailing vessel may possess (as is reported to be the 
case in some vessels that have come under our notice) a range of 
stability up to 105 deg. before she reaches the angle of vanishing 
stability, and yet not be safe against capsizing in a summer gale 
or a casual squall. A ship with comparatively large initial sta- 
bility stands up to the squall, and the moment of her sail-power 
is at first—ceteris paribus—greater than that of a crank vessel 
which lies down to it; but the power which the stiff vessel has of 
luffing promptly or bearing up, as the case may require, owing 
to the retention of greater speed and greater command over the 
helm, and by so doing reducing the horizontal angle at which the 
planes of her sails are inclined to the wind, is an element of safety 
and a set-off against the reduction of the moment of the «ail 
power in the crank vessel, owing to the increase in her angle ot 
heel. A stiff low freeboard vessel may, for this reason, be safer 
than a crank high freeboard ship.” 

Hydrodynamics.—Under this head are comprised the rolling, 
the pitching, the ‘scending, and the lurching motions of a ship 
among waves at sea. It has been said that “Two great 
facts have been established: the first, that the principal 
thing which influences rolling is the distance between the 
centre of gravity of a ship and the point known to naval 
architects as the metacentre; the second, that a ship rolling 
at sea is largely influenced by the period, &c., of the waves she 
meets with.” 

Of this second “great fact” there can be no doubt, but it is 
rather amusing for it to be put forward as such in the nineteenth 
century, when it is quite within the bounds of possibility it may 
have been known by the Phoenicians and early Romans ; and 
even schoolboy sailors at the present day early acquire practical 
knowledge as to the influence on their mimic ships of little 
waves and big waves. 

Then as to the first “great fact,” we are told that “Ships 
which have a great distance between the centre of gravity and the 
metacentre are technically termed stiff, and will carry large 
spreads of canvas, but they usually roll with violence. On the 
other hand, ships which have a moderate distance between these 
points are not so stiff, and roll moderately. For example (it is 
said) the Achilles has a distance of about 3ft. between the centre 
of gravity and the metacentre, and is a remarkably steady sbip, 
whereas the Prince Consort, with a distance of 6ft., rolls much 
more than the Achilles.” 

This, we may remark, is simply “Tenterden Steeple” philo 
sophy. A certain original philosopher informed the Government 
Commissioners sent to ascertain the cause of the Goodwin Sands, 
that they arose in consequence of the building. of Tenterden 
Steeple. He could not tell how it was, but he knew it was so; 
for he recollected that when there was no steeple there were no 
sands, but soon after the building of the steeple in came the 
sands, 

Now, of course, if this theory of the smallness of the metacen- 
tric distance being “the principal thing which influences 
rolling” were a “great fact,” in any vessel in which this distance 
was not “moderate,” but greater even than in the Prince Consort, 
the vessel in question would roll much more than the Prince 
Consort. 

We learn, however, from the evidence given before the Admi- 
ralty Committee on Ships of War, that the Admiralty Construc- 
tors, not having drawings of “the actual ship, constructed an 
imaginary Miantonomoh, conforming to the principal dimensions, 
draught of water, and displacement obtained from reports upon 
her, the position of the centre of gravity assumed to be 3ft. 
below the 14ft. water line, which appears to be a fair estimate. 
On these assumptions the metacentre is ascertained to be nearly 
15ft. above the centre of gravity.” And in explaining the designs 
for the Devastation to an Admiralty committee presided over by 
the First Lord of the Admiralty, the Controller of the Navy 
“instanced the remarkable cases of the Monadnock and the 
Miantonomoh, one of which had gone into the Pacific, the other 
had twice crossed the Atlantic ; and while the ships in her com- 
pany of the ordinary construction were rolling as much as 20 deg., 
the Miantonomoh was barely rolling 4 deg.” 

It is not reasonable therefore to infer that because the Achilles 
is a remarkably steady vessel at sea, such an effect has been 
caused chiefly by the comparatively small distance between her 
centre of gravity and metacentre, 8ft., and that the excessive 
rolling of the Prince Consort is caused by the greater distance 
between these points—viz., 6ft. Neither is it true that—as has 
been stated—“ a high position of the centre of gravity tends to 
produce steadiness, and a low position tends to cause excessive 
rolling ;” for although the Achilles has a comparatively high 
position of centre of gravity—viz., 18in. below the load water- 
line, while that of the Prince Consort is 24in. below—yet that 
of the Miantonomoh, as we have seen, is calculated to be 3éin. 
below, and that of the ill-fated Captain was practically ascertained. 
to be 35in. below her load water-line, and the Miantonomoh and. 
Captain were both equal at least to the Achilles in point of 
steadiness. 

It is a very subtle and dangerous practice to conceive a theory 
and then by experiments seek to support such preconceived 
theory; but, unfortunately, it too often happens in practice 
among some philosophers, although in direct antagonism with 
the method or order of Sir Isaac Newton—viz., the reasoning 
and drawing conclusions directly from phenomena, exclusive of 
all previous hypotheses; then, too, such conclusions must 
founded on reason and experience, inasmuch gs an effect is more 
often produced from a variety of causes than from a single cause. 
The greatest sophistry ~~ arise from imputing to one particular 
cause an effect which results from the joint operation of many 
causes, and we cannot be too often reminded of those sage 
remarks of Locke—viz., “He that imagined to himself substances 
such as never have been, and filled his head with ideas which 
have not any correspondence with the real nature of things, to 
which yet he gives settled and defined names, may fill his dis- 
course, and perhaps another man’s head, with the fantastical 
imaginations of his own brain, but will be very far from advancing 
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THE STABILITY AND STEADINESS OF SHIPS. 
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| 
hereby one jot in real and true knowledge, And he that hath | position of the centre of gravity was designed to be high, | much coveted by newspaper proprietors, as would be clearly 


the ideas of substances disagreeing with the real existence of | 
things, so far wants the materials of true knowledge in his under- 
standing, and hath instead thereof chimeras.” 

A theory which has obtained a considerable amount of atten- 
tion from certain philosophers, as to steadiness of ships at sea, 
was propounded by Mr. W. Froude at the Institute of Naval 
Architects in 1862, in substance that a ship without any stability 
whatever would prove the most steady ship. Subsequently Mr. 
Froude saw fit to modify some of his early ideas on the subject, 
but it is still maintained that a ship, in order to have a steady 
platform, must be a ship whose natural time of oscillation exceeds 
that of any waves to which she might be subjected ; and as ships 
must meet with waves of very considerable period, every ship 
ought to have a very considerable period, and, in order to have 
that, must have very little initial stability. 

We quote the following from Mr. Scott Russell's paper in 
reply :—‘Mr. Froude has ventured to recommend that ships 
should be constructed so as to have the | possible periodic 
time of roll ; and he has recommended as the method of giving | 
this long periodic time, the lessening of her stability under 
canvas. I have (said Mr. Russell) carefully examined the sub- 
ject with reference to the safety of following out such a prin- 





ciple, and I have compared it with the results of a long course of | the former; and 


ractice of my own, and have come to the conclusion that both 


f| so as to make the metacentiic height ‘as +mall as is .con- 


sistent with a proper amount of sail-carrying power or 
stability.” And StaffCommander Kiddle, in reply to the 
following question by the chairman of the above Admi- 
ralty Committee — “ With regard to her stability, is she 
liable to heel over, is she tender ?”—said :—‘“ Very. Per- 
haps I could give you an illustration. We went out with 
all her guns in ; the upper deck guns were dismounted and lashed 
on the deck, so as to be able to leave them; the spirit-room had 
70 tons of water in it, the topgallant masts were on deck, no 
sails were bent, her boats in, and with rudder alone she went from 


heavy weights in !—Yes, all in except the ammunition ; of course 


evidenced to any one who could inspect the applications to 
| parliamentary solicitors and agents made as the time for its 
publication approaches, from almost every newspaper through- 
out the length and breadth of the kingdom. 
The “ Gazette Notice,” as it is technically termed, has seven 
Standing Orders all to itself, prescribing its contents and mode 
| of publication. The notice is the baby to the bill, and a tre- 
mendous deal of nursing and pap it requires before it arrives at 
sufficient maturity to toddle into publication, causing no end of 
| fussing and fuming as to what shall be crammed into its little 
| stomach. In practice it describes with hazardous minuteness the 
i railway, and the names of the parishes 
through which the line passes, and, in order to insure compliance 


10deg. on one side to 11deg. on the other.” “Were all the | termini of the pro 


the live shell, provisions, powder, &c., were not in her.” in this respect, it generally contains the names of twice the same 
which some 400 tons of iron-cemented ballast have been placed | number of parishes through which the line does not pass, picked 
low down at the keel, to bring down the centre of gravity and at discretion out of the neighbouring district. Some of these 
increase the metacentric height, at the same time causing them | parishes have as many aliases as a London pickpocket, and all 
to be immersed some l5in. beyond their designed load-draughts | this together renders the description of the undertaking so per- 
of water. fectly lucid and explanatory that parties locally interested only 
It may be remarked that the causes which produce the effects hesitate between the following two conclusions—either the line 
of pitching and 'scending are identical with those which produce | is to be about five miles wide, or else a mode has been invented 
rolling ; the remedy for the latter, therefore, will apply equally to | of constructing railways scissors fashion, with a power of open- 
that it is universally admitted that ships with | ing out on either side for the purpose of taking in an odd parish 
high sides do lurch to very large angles, but that the very prin- | or two by the way when so disposed. The notice further de- 
scribes, after a fashion of its own, the provisions intended to be 


Since 


in principle and practice it would be unwise and untafe to follow | ciple of a low-sided ship is that the sea cannot cause her to lurch 
| inserted in the bill. When completed, the notice for a railway 


his advice. I do not think that this synchronism of oscillation | to such angles, and all experience proves this to be true. 


is a formidable fact, or is an ordinary source of danger to real 
—- on real sea waves.” And the Rev. Dr. Joseph Woolley 
added—“I may safely say that in the main I agree with Mr. 
Scott Russell’s remarks.” 

However, we find Mr. Froude’s th adopted to some extent 
by some members of the Admiralty mittee on Designs of 
Ships of War, in their re ; let us note therefore the arsump- 
tions on which Mr. Froude’s formula is based; they are :— 

1st. That the waves are all equal and of an uniform period. 

2nd. That the waves are all of a definite trochoidal — 

8rd. That the re-action of the water on the ship is 
always perpendicular to the surface of the wave at the part 
—s by the ship. 

4th. That the time of oscillation of the ship, in smooth water, 
is the same for all angles. 

Now it is held y Ea | authoritics that these assumptions, 
although true of theoretical waves and ships, will not ply 
in practice to real ships and waves owing to various disturbing 
causes; and so Admirals Elliott and Ryder, differing from 


bill is one of the most bumptious pieces of literary composition 





STANDING ORDERS. 
By an Otp Hanp. 

Tne Standing Orders of Parliament relating to Private Bills 
form acopious code—those for the House of Commons alone 
numbering about 250 separate mandates. The Lords Orders 
are less numerous, but contain pretty nearly as much in sub- 
stance. To avoid disappointment I may as well say at once that 
no attempt will be made here to expound these mysteries. = 
the language of signs they are open to divers constructions, an 
the present heading has been pe he simply because all the 


matter of which this article treats arises with a view to the due | 


| extant. Take the following specimen as an instance. An agri- 
| cultural town something less than two miles from a railway 
has grown impatient of that distance. Meetings have been held at 
which this drawback has been discussed and laid bare in detail. 
“Why, in the present state of things it actually takes Mr. Beery 
the miller a quarter of an hour to drive to the nearest station, 
whereas if a railway were brought into the heart of the town he 
could step out of his bed into the train (figuratively speaking) 
and run up to London in his night-cap.” It is in vain to tell 
these people that their ancestors took two days and nights 
to perform the journey which they do now in little more 
than the same number of hours. They have com their 
position with some other town, and consider their case one 
of unprecedented inequality. They have also subscribed a 





pliance with the Standing Ord lating to Railway Bills 
spinal ~ ; rf so Postion th this | sum of money representing about one hundredth part of what 


to their introduction into Parliament. Wi 


preface 
preliminary em of these bills, at the point where I parted 
company with the Railway Referencer a few weeks back 

Cc rently with the reference during the 





the other members of the committee, reported as follows :—- 
That “looking to the omsouss of past experience, with regard 
to well-known ships, we demur to that a small meta- 
desirable feature 


centric height is the only means by which 
—the steady platform—can be btelned.” 
But this theory has been put to the test practically, 

cially. in the vessels of the Invinelble clase in which the | 





November, the notice for the bill has been in course of prepa- 
ration. It is required to be published for three successive weeks 
ina of each county through which the line passes, 


resume my reminiscences in connection with the | is necessary to carry their desires into execution. Under these 


| 


latter half of | channel of the London Gazette, and this is what they are going to 
do, as explained by the notice for the bill. 


irresistible circumstances they have placed themselves in direct 
communication with Imperial Parliament through the official 


A com is to be incorporated with power to make the 
railway = ing tolls for ‘he use. Then, their authority 


once in the Gazette, and, when the line goes into more | is to be taken for a junction with the up line of the existing 
than one county, three times in 2 London paper. This notice is | railway. Its station and platforms are to be enlarged, or, if 
usually a lengthy and profitable advertisement, and naturally | deemed requisite, annihilated altogether to suit the altered cir- 





Os 


Tr 








1438 


THE ENGINEER. 


Fes, 27, 1874. 








cumstances, ‘Then the present level road from the town, which 
passes under the railway, is to be diverted and carried over by a 
bridge with approaching gradients of 1 in 6, or thereabouts, for 
the convenience of brewers’ drays and other heavy traffic. Then 
powers are patronisingly given to the existing company to enter 
into working arrangements, but with commendable foresight the 
alternative of running powers over the trifling distance of 150 
miles is inserted in the event of refusal. They next make a spur 
and join the down line by a level crossing, dashing in among the 
resent trains at pleasure, claiming mileage proportions for their 
ittle traflic over the whole existing system right away to the 
confines of one of the sister kingdoms. All the tolls and other 
arrangements are to be revised and altered to suit their require- 
ments. They are then going to alter, amend, or, if need be, 
repeal all the Acts that have ever been passed in relation to their 
big brother, and as that company was incorporated early in the 
reign of Wiltiam the Fourth, and has passed an Act of Parliament 

sometimes two or three-—every year since, that of itself would 
be a pretty job of journey-work. Lastly, they take powers to 
extinguish all existing rights and privileges, of every nature or 
kind soever, public or private, individual or corporate, that will in 
any manner impede or interfere with the objects contemplated by 
his Majesty the Bill. And all this for a mile and three-quarters 
of new railway. 

One end and purpose the Gazette notice is always available for, 
and that is the foundation of allegations of non-compliance with 
Standing Orders, either for what it contains or what it omits, 
for it appears to be a fatality inseparable from the document 
that it can never be drawn correctly, and is always bound to err 
either one side or the other. It also has a perverse knack of being 
incapable of completion wntil within a hair’s-breadth of the time 
of publishing the local papers, involving an immense deal of 
maddening telegraphy to the publishers, and sometimes shivering 
journeys by mail trains te examine proofs, with return travelling 
minus sleep, Moreover it is invariably incorrect on its first 
appearance in public ; either a parish or two has been omitted, 
or half-a-dozen of the aliases have been mis-spelt ; the printer in 
his hurry has placed paragraph No. 1 between 6 and 7, and para- 
graph No, 5 at the commencement ; and altogether the notice for 
the bill is a stage of the proceedings which one is heartily glad to 
get quit. of, 

The atlection of Parliament for this document is one of the 
most remarkable features connected with it. Nothing in the 
shape of a deposit is complete unless the notice for the bill is 
attached to it. Like the man on the other man’s back in 
the Arabian Nights’, it accompanies them everywhere, and 
is equally indispensable, ‘The parliamentary and other public 
offices, the clerks of the peace—even the parish clerks at 
their humble residences—are bound to receive and ever after 
hold tight this precious talisman. In addition to the seven 
Orders before referred to all to itself, it has another Standing 
Order further on, insisting that wherever plans, &c., are required 
to be deposited, a copy of the notice as published in the London 
Gacette shall be deposited therewith. 

When at last the notice is completed and published, it could 
hardly be regarded as a mirth-inspiring document by the most: 
dreary of readers, but L remember it once afforded considerable 
amusement to the Standing Order Committee of the House of 
Commons, under the following circumstances :— There was—and 
perhaps is still—a short line in the neighbourhood of Manchester 
called “the Manchester South Junction and Altrincham Rail- 
way.” ‘The position of this line appears to have rendered it 
covetable by two powerful neighbours—the Manchester, Shef- 
field, and Lincolnshire and the London and North-Western Rail- 
way Companies—and a compromise seoms to have been arrived at 
by which the railway became the joint property of the two, and 
its affairs were governed by a board made up of directors from 
each company. 

Now railway companies appear to be constituted of similar tem- 
peraments to the old Scotch border families—that is, they must 
either love their neighbours to intensity or they must be at deadly 
feud, When the Altrincham compact was entered into, the 
two parties to it were in amity; but they subsequently quar- 
relled, and all the attendant train of petty jealousies and annoy- 
ances common to such occasions then marked their actions 
towards each other ; each company's directors ignored the exist- 
ence of the other company's directors, and detied them. The 
consequence was they held alternate board meetings to admin- 
ister the affairs of the Altrincham Company, which was thus 
placed in this comfortable position—that whatever was devised 
for its good by one board was immediately cancelled and ren- 
dered null by the other. 

This thriving state of things had lasted for a considerable 
time when the approaching month of November suggested to 
one of the belligerents that the best means of stopping it would 
be to bring the matter before Parliament ; accordingly instruc- 
tions were given for a bill to be prepared, and notice of the 
intention to apply for it to be duly advertised, The next week 
this proceeding was of course countermanded by the opposition 
board, and the following week re-decreed by the originators. 
Somehow or other the notice fer the bill got published, and, 
being advertised as belonging to the Manchester South Junction 
and Altrincham Railway Company, which was in fact no company 
at all but belonged to somebody else, the opponents, to avoid 
being placed at a disadvantage, adopted the notice and founded 
a bill of their own upon it. The novel spectacle was thus pre- 
sented of two bills being introduced into Parliament upon one 
notice, 

Of course each party opposed the other before the Examiner, 
who found hiimselt placed in an awkward predicament ; he could 
not adopt the precedent suggested by Solomon of cutting the 
notice in two and dividing it between them, so he followed the 
qually wise course of shirking the responsibility of deciding 
the question on to somebody else, and reported the whole affair 
to the Standing Order Committes with a detailed history of the 
circumstances attending it. I was outside the door of the com- 
mittee-room while the matter was under discussion, and peal after 
peal of laughter revealed the merriment which the recital of the 
facts produced. When the parties were called in for the decision, 
the highly respected and good-humoured chairman of the com- 
mittee explained the anomaly of such a proceeding as two 
bills being carried through Parliament upon one notice, but saw 
no other course open than to leave the settlement of the question 
in the hands of the committee on the bills, and allowed 
them both to pass. Later on, | believe, common sense found its 
way into the matter, and a bill was agreed between the two 
companies which passed into an Act and is now in force. As 
this is the only instance within my knowledge of the notice for+ 
the bill appearing in a comic character, I have availed myself of 
the present opportunity of placing it upon record. Having dis- 
posed of the notices for the bill, we now continue our progress, and 
deal with other matters. Between the completion of the field 
reference and the deposit of the plans there is usually an in- 
terval of a few days devoted to inquiries and correcting. The 
railway plana, sections, book of reference, and (azette notice 
are required to be deposited at the parliamentary office of the 





House of Lords and Private Bill office of the Commons, at 


certain other public offices, with clerks of the peace for counties, 
and with parish clerks before eight o'clock on the 30th of 
November. In former times no hour was prescribed, and 
accordingly full advantage was taken of the whole day, and 
deposits were made up to midnight. 

he 80th of November is to the railway man what the Derby 
day is to sporting men multiplied by about 100, To this goal 
all prewous efforts have been directed, and engineers and re- 
ferencers have devoted their stoutest energies and performed 
Herculean feats, in one way or other, to accomplish the deposit 
of plans. Tho day is regarded with more or less interest by 
every one who has been and is in any way connected with the 
work in hand, from the office boy pte Be to the solicitor's 
establishment, right up to the chairman of the existing com- 
pany that has guaranteed a dividend on the proposed capital, to 
siy nothing of the district through which the railway is to pass— 
all these hope that no hitch will occur to mar the deposit of the 
plans. 

Due precaution has been taken to have everything in readiness. 
Railway time-tables have been consulted; journeys cast and re- 
cast; orders have been despatched to hotel-keepers throughout 
the length and breadth of the kingdom for vehicles to be in 
readiness at various stations to carry the depositors to their 
respective destinations; and the depositors themselves are 
anxiously waiting the arrival of the documents they are to take. 
A state of suspense sets in from about nine o'clock on the previous 
evening—when the plans aro finally lodged with the lithographer 

~during which the railway man is entirely at the mercy of that 
temporary potentate, and his fate and that of the undertaking 
depends upon the men connected with the lithographing depart- 
ment being equal to performing their duty. Oysters and other 
edibles, beer, spirits, and tobacco have been consumed to an 
awful extent, and the air is redolent with the fumes of them; 
men and travelling conveniences are scattered about all over the 
office floors ; all the Westminster chambers are aglare with gas, 
which, mixed with the fumes aforesaid, renders the atmosphere 
anything but salubrious. 

As a matter of course the appointed time for delivery of the 
plans expires three or four times over, and all the previous 
arrangements have to be again recast to meet the altered circum- 
stances. The amount of telegraphy that has been called into re- 
quisition threatens to spoil the best of instruments, and the 
Post-office begins to think that even a shilling a message won't 
pay if this state of things is to continue. The only person to 
whom the delay is endurable is the office boy, inasmuch as the 
longer it lasts the better his chance of getting a journey whereby 
his fondest dreams of greatness will be realised. 

At length, within a few minutes of the very iatest train, the 
plans arrive. Then the railway man rises to his element-—a 
crisis is his normal atmosphere, Within an incredibly short time 
everything is complete. Hansom cabmen break the constitutions 
of valuable horses for an extra half-crown. Ha! ha! What of 
that? Is not the station reached in time, and the bill safe to 
this point? Nor is the excitement attendant upon this stage of 
the proceedings confined to London, At every hotel where mes- 
sages have been posted and telegraphed the scene is being repeated 
on a smaller scale, The landlord's poor head has been so bewil- 
dered with the conflicting instructions (beginning with “ Mr, A. 
from this office will arrive, &c.,” then Messrs, A. and B., and 
ultimately comprising half-a-dozen others, for all of whom vehi- 
cles are to be procured) that he has drunk his bar halt dry, and 
been prostrate for hours; but, thank heaven! his wite has 
taken the matter in hand. All the hotel retainers are astir, 
and bustling about with some errand or other. Octogenarian 
post boys are capering about like lads of eighteen, storing up rheu- 
matism for weeks to come, and piping “ Hark Forward Tantivy,” 
or something else equally imbecile and appropriate. The excite- 
ment has penetrated even to the ostler, who begins to think that 
after all the world does not end at the stable wall, and may 
possibly contain other animals besides horses and postboys. 

All the available conveyances in the parish have been put 
under contribution, from farmers’, butchers’, and bakers’ carts, 
up to the aristocratic post-chaise which has not seen daylight for 
a couple of years, and is accordingly proportionately tree from 
damp and mustiness. All manner of horses are also in requisi- 
tion, from the venerable poster to the colt at the plough. On 
one of these occasions | had the misfortune to sit behind this 
latter animal, and the pranks he played to show how he appre- 
ciated his rise in life were of such a nature that it is entirely 
owing to the driver's presence of mind, | am numbered among 
the living at the present moment. 

Clerks of the peace and their subordinates—even the poor 
parish clerk—are counting their chickens, and suspense is ram- 
pant throughout. Of course all the plans are deposited in time, 
the thermometer of excitement drops to zero, the night closes 
upon many happier heads than the morning dawned, and the 
tired railway man at length sleeps the sleep of the just. 

Many matters exercise a thrilling influence over our popula- 
tion. What those events are to the country at large the 80th of 
November is to the railway kingdom, and the above picture 
will faintly shadow why. 

(Zo be continued.) 
= — ] 
A TORPEDO DETECTOR, 

Caprain Harvey, R.N., the inventor of the towing Otter torpedo, 
lays it down as a primary rule in his tactical instructions for the 
use of the weapon that an attack upon ships by torpedoes should 
always be made, if possible, under the cover of night, The Naval 
Torpedo Committee have given the subject of attack by torpedo 
boats at night upon ships at anchor considerable attention, and 
have proved by experimental practice that in the majority of 
instances the torpedo attack upon the ship must be successful. The 
Monarch, one of the ships experimented upon, was anchored at 
Spithead, and on one occasion was considered to have been made 
almost impregnable against any attack by a strong crinoline frame- 
work of booms and spars built > round, supplemented by her 
boats rowing guard round her within hailing distance, The shi 
had also the advantage of knowing that a boat torpedo attac 
would be made upon her, and the time when the attack might be 
expected. Notwithstanding these important advantages in the 
ship’s favour the torpedo boats--steam pinnaces—burst through 
the Monarch’s cordon of guard boats, got over the difficulty of the 
projecting crinoline spar defence, and struck the frigate with their 
Senay torpedoes, Those results proved that ~y vessel lying at 
anchor at night must be fatally deficiont in her defensive powers 
in a want of means for searching with lightning quickness and 
distinctness the surfaco of the water to a considerable distance 
around the ship, ‘To supply this want effectually, Mr. H,. Wilde, 
of Manchester, some timo since submitted to the Admiralty a 
proposition for the use of one of his clectro-magnotic induction 
machines, fitted with a proper apparatus for projecting the beam 
of light produced upon distant objects. One of these machines 
has been fixed on board the Comet, yer vessel at Ports- 
a (one of the rao y light — ys hye te J one 

-ton on a raising lowering 01 strong- 
Rendell ph ), and was tested d the ighte of Thureday and 

y last, under digs ty mee Boys, and members 
of the Naval and War-oflice Torpedo Committees, with the most 
complete success, 








On Thursday week the Comet left Portsmouth harbour for the 
eastern entrances to Spithead, from the Channel, at about 8 p.m.; 
but half an hour before leaving a first experiment was made with 
the machine and its projector lens in throwing the beam of light 
round the upper part of Portsmouth harbour, The results were 
startling, She gunnery ship Excellent, with her tenders and the 
boats alongside and at the boom-ends, the long lengths of the sea 
well enclosing the dockyard extension works, the mud-banks - it 
being nearly low water—tho Asia and the vessels about her and 
further away into Fareham creek, her Majesty’s yacht Victoria 
and Albert, the Glatton monitor, and the few men-of-war boats 
moving about between the ships at the time, all stood out with 
wonderful distinctness as the electric light touched them, But, 
beyond all the others, the Glatton, in her French gre raw 
given her as an invisible dress at certain distances b oe ight, 
shone out in weird splendour, When tho Comet subsequently 
left the harbour and had taken on board the members of the 
Torpedo Committees off Southsea, she st 1 toa position off 
Brading and the east end of the Isle of Wight poll anchored, 
attacks being then made upon her by two steam pinnace torpedo 
boats, from directions, of course, iienwe on board the Comet. 
When the boats had been away a certain time the electric light 
was brought into play, its beam sweeping the surface of the water 
and in each instance yang | the torpedo boats before they 
could lessen a mile’s distance between them and the Comet, 
Discovered at such a distance, their attack, of course, was con- 
sidered to have utterly failed, 

On Friday the Comet was anchored in Stoke's Bay, near the 
west end of the measured mile, and buoyed off for the speed trials 
of her Majesty's ships. Captain Boys and the mombers of the 
Torpedo Committees made a number of experiments with the 
light, upon which official reports will be made. On Friday, as on 
Thursday, no boat could approach the light within a mile without 
being at once discovered. 

Mr. Wilde’s apparatus consists of two parts—an electro-magnetic 
induction machine for producing the olootricity, and an arrange- 
ment for regulating the light produced by the current and project- 
ing it upon distant objects. 

The electro-magnetic induction machine is fovinded upon a some- 
what paradoxical principle—that magnets and clectric currents in- 
definitely weak can produce magnets and currents of indetinite 
strength, The machine consists of a circular or cylindrical 
framing of cast iron, round the interior of which are arranged a 
number of electro-magnets at equal angular distances from each 
other, A cast iron disc is mounted on a driving shaft running 
bearings fitted to each side of the framing, and carries a number o 
armatures revolving before the electro-magnets, <A slight charge 
of magnetism is imparted to the electro-magnets before the 
machine is used for the first time by transmitting a momentary 
current through the wires fear ce, Soon the iron cores, or by 
touching their extremities with the poles of a permanent magnet. 
This initial charge is always retained by the electro-magnets, and 
isthe basis of theaugmentations of the electricity and magnetism pro- 
duced by the rotations of the armatures, As the armatures revolve 
they become slightly magnetised in their passage between the 
poles of the electro-magnets, generating weak currents in the 
insulated wires surrounding them, These currents aro trans- 
mitted by means of a commutator through the wires surrounding 
the electro-magnets, so as to increase their magnetism, until, by a 
series of actions and reactions of the armatures and electro-mag- 
nets on each other, the magnetism is exalted to the highest degree 
of intensity and the most powerful currents of electricity are pro- 
duced, A small fraction of the current thus prodyced is sufficient 
to sustain the power of the electro-magnets, while the major 
portion of the current produces the light. The machine on board 
the Comet is 28in, high, 34in, in length, and 2lin, in diameter. Its 
weight is 11 owt. About 4-horse power is required to drive ita 
velocity of 600 revolutions per minute, and this driving power is 
obtained on board the Comet from the fly-wheel of the small 
engine that raises and lowers the 18-ton gun and its platform, At 
this velocity the current will fuse an iron wire 6ft, long and 0°0din, 
in diameter, and will burn carbons jin. square, In this machine 
the alternating current is used for producing the light, past ex- 
perience in lighthouse illumination having proved it to be greatly 
superior to the direct or continuous current, since it has the im- 
portant advantage of consuming the carbons equally, and thus 
always retains the luminous point in the focus of the optical appa- 
ratus used in connection with the machine. The alternating 
current also dispenses with commutators, and the destructive 
spark on the rubbing surfaces is also avoided when the light may 
be accidentally extinguished, or when the cireuit becomes broken 
from any other cause. Copper wire conductors are laid from 
the machine along the Comet’s deck, from the position of 
the machine over the engine-room to the fore part of the 
vessel, for tho transmission of the electric current to the appa- 
ratus where the light is regulated and projected from, All the 
arrangements on board the Comet in this respect have been mado 
to render the light available for naval purposes whether as a tor- 
pedo boat detector or otherwise, pod with this view a simple 
mechanical regulator arrangement, worked by the hand, has been 
substituted for the delicate mechanism by which tho carbon poles 
have hitherto been automatically adjusted. The carbons as they 
consume are made to approach each other by means of a right and 
a loft-handed screw, the screws being made to act independently 
of each other, so as to allow of tho adjustment of the carbons to 
the focus of the optical apparatus used for projecting the light, 
The regulator with its carbon points is placed in the foous of a 
catadioptric lens, which parallelises the divergent rays of 
the light into a single beam of great intensity, The 
lens, with the regulator, is pivoted horizontally and ver- 
tically on the top of a short iron column fixed on the 
forecastle bulwarks of the Comet, The box holding the lens and 
regulator with the carbons is thus well elevated above the bows of 
the vessel, and the beam of light, by the action of a quick screw 
adjustment, may bo directed to every part of the horizon and 
cover any object within the vertical angle of its range. As the 
carbons onl uire regulating once in two or three minutes, this 
is effected > a man in charge without any interruption in the 
movement for directing the beam of light, 

Such is the ‘‘ Wilde electro-magnetic induction machine,” and 
the nature of the work it did on Thursday and Friday nights, so 
far as it is necessary to enter upon in a paper written only to explain 
its powers as an electric light for the navy. It is almost supertlous 
to observe, however, that any ship of war having one of these 
machines on board would find its light-producing powers of inestim- 
able value for other purposes than its employment as a torpedo 
vessel or boat detector in an anchorage at night. The cost of work- 
ing such a machine is a not unimportant item in any official con- 
sideration of its usefulness. Mr. Wilde, in his official communica- 
tions with the Admiralty, has estimated the cost of producing the 
light from his machine on board the Comet, exclusive of the 
driving power obtained from the vossel’s engine-room, at only 4d, 
per hour, —Z'imes, 








Houworn Viapuct Station.—The works from Ludgate !Bridge 
to tho front of the station on the Viaduct wore-carefully examined 
on Monday and Tuesday last by Captain Tyler, R.E., Boardof Trade 
Inspector of ways, The works are of a complicated character, 
but, as we hear, they have been in allcases carried out satisfactorily, 
and the station is to be opencd on Monday next. At Ludgate 
Bridge there are four lines of rail that diverge at that point, an 
up and a down for the low and another pair for the high level, that 
branch into six at the station. Tho o; of the station will 
neceBsitate an alteration of the currents of traffic, and wo hear 
that Mr, Hewitt, under the direction of Mr, W. Mills, oor 
in-chief, is to put on some 300 men on Sunday night to ‘© the 
necessary alterations for reversing the up and down trains, We 
may refer much more copiously to this important station, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —, the opinions of our corre- 
. spondents, 





ROLLED SCREWS, 

Sir,—In your issue of the 13th inst. there appeared a letter on 
** Rolled Screws,” from Mr, J. Campbell Evans, Mr, Evans has 
at my request very courteously explained his process, which is dif- 
ferent from mine, inasmuch as he uses rollers, I tried rollers, but 
found I could not make a perfect screw, and patented my present 
method of making these screws. By means of flat plates grooved 
and placed at an angle these plates move backwards and forwards 
with the bolt blank between them, and give the impression of the 
grooves, thus forming the screw. CHARLES FAIRBAIRN, 

Gateshead-on-Tyne., 





BRICK TANKS, 

Sir, —Having to construct a brick tank 100ft, diameter and 20ft. 
deep, I am desirous of putting in as little material as possible con 
sistent with perfect safety to withstand pressure of water that will 
be brought to bear upon the walls when the tank is entirely filled 
with water, Can any of your correspondents favour me with a 
simple and definite formula for obtaining the thickness of wall at 
base, also thickness at top for the above size tank, or rule appli- 
cable to any size of tank ? H, it 

5, Higher Regent-street, St. Thomas, Exeter. 





TRACING CURVES, 

Sin,--I beg to submit what I believe to be a new method of 
tracing the curve in which the bob of a simple pendulum moves 
when oscillating in two planes at right angles toeach other. The 
bob is suspended by a Y-shaped insulated wire; one fork is 
attached to a peg in the ordinary way, the other passes over a peg 
and communicates with ono pole of a battery; the wire which 
supports the bob passes through it and ends in a point ; under 
this point is spread a sheet of metal covered with paper ; the 
paper is washed with a solution of iodide of potassium or some 
other suitable chemical, The sheet of metal communicates with 
the other pole of the battery; when the pendulum swings, the 
point which protrudes underneath is separated by a small space 
from the paper, and a current passes through this interval, de 
composing the chemical on the paper and tracing a distinct curve. 
This method is preferable to any other where there is friction 
between the bob and the paper. H, L. MacHeu., 

0, Great Perey-street, London, W.C., 

Feb, 18th. 
BOILER TUBES AS STAYS, 

Sir, —My attention has been directed to a letter from “ J, D.,” in 
last week's ENGINEER, asking for a rule to determine the force 
required to pull a tube out of a tube plate. He adds, ‘* Mr. Wil- 
son, in his treatise on steam boilers, says no reliance can be placed 
in tubes when riveted over as a means of holding plates together 
against the pressure in the boiler, but he gives no rules on the 
subject,” 

This is not quite correct, What I have said is this, ‘‘ When in 
a large cluster of small tubes the plates are thin and of large 
area the tubes alone cannot be depended upon, even when feruled 
and riveted over at both ends; and their efliciency as stays should 
be increased either by prolonging some of them beyond the plate 
and screwing nuts on their ends, or by inserting at proper distances 
longitudinal stays secured by nuts both inside and out.” 

These words were suggested by the failure of some badly de 
signed stationary and marine boiler tube plates through insuflicient 
staying, the efliciency of the short iron tubes as stays having been 
overrated, In one or two of the cases that ocour to me now, the 
tubes, when new and properly expanded in their holes, would have 
been suflicient to support the plate, but after becoming corroded 
some of the iron tubes collapsed, and were plugged at both ends 
by the usual method of driving iron plugs in. The unstayed area 
where the tubes had failed at last became too great, causing the 
serge to bulge past the ends of the sound tubes, which gradually 

ost their efliciency as stays, 

It is to provide against this danger, arising from the collapsing 
of several tubes in a boiler, that I advocate the staying of large 
thin tube plates as mentioned above. 

When it is not convenient to replace defective tubes at once, it 
is advisable to} plug them properly by means of a bolt passing 
saps through both plugs, with nuts on the outside to draw them 
tight. 

In th Is of 1 tive and other boilers with stout tube 
plates jin. or jin, thick, and of moderate size, where a large 
area of plate is not likely to be long left unsupported after the 
tubes collapse, there is no necessity for distributing stays amongst 
the tubes, 

I do not know of any reliable experiments undertaken to ascer- 
tain the holding power of tubes, but I have seon many instances of 
the immense holding power of tubes properly put in; and in my 
opinion these are more satisfactory than any experiments are 
likely to be, which, after all, might not be a fair test of the etli 
ciency in actual work. For instance, a brass tube 2in. diameter 
might be expanded into a jin, plate, feruled or riveted over so as 
to sustain a dead weight of say one and a-half tons for an unli 
mited length of time; but the same tube could not be depended 
upon to bear an equal weight due to pressure of steam, if placed 
in a tubo plate with the tubes arranged at about Jin, centres, and a 
working pressure of 701b,, where the bulging of the plate— espe- 
cially at the fire end, and more especially with bad feed-water 
would gradually destroy its tightness round the tube, and even- 
tually ruin the efficiency of the joint altogether. 

Experiments, like statistics, may be very misleading. As in- 
stances of the great holding power of tubes that have been pro- 
perly put in and have remained tight for a number of years, I may 
cite the following, Several cases have come under my notice 
where the tube plates in combustion chambers and smoke-boxes 
have been eaten through for a length of 2ft. and more outside the 
circle of tubes, and were preven from being blown out solely 
by the tubes holding on, After an explosion I have seen a brass 
tubo severed whilst tho ends remained fixed in their holes. In 
this case the tube was feruled and caulked at both ends, and 
there could have been no cross bending strain to break the tube, 
since the rest of the tubes stuck straight out of the fire-box tube 
a, the smoke-box end being bulged considerably and fractured 
»efore losing its hold, 

It is unusual, inexpedient, and unnecessary to caulk the ends of 
iron tubes if they are properly put in with a good expanding 
mandril, It is now becoming the feshion to dispense with rivet- 
ing over brass tubes at the smoke-box end. 

t is always best to ferule both brass and iron tubes at the 
tire-box end, whether riveted over or not, provided the tube area is 
not too much reduced thereby, It insures tightness and saves 
them from burning and wear by abrasion. Opinions are divided 
as to the expediency of using ferules with either brass or iron 
tubes at the smoke-box end, They prevent the free passage of 
tho particles of fuel, &c,, and interfere with cleaning ; but when 
using bad feed-water and they tubes are long, they aid materially 
in kee ing the tubes tight, Bopert WILson. 

tenn. an, 24, 

THE ACTION OF STEAM IN LOCOMOTIVES, 

Sir,—Permit me to add to my former letter so as to clear myself 
from the doubt conveyed in your foot-note. It will be admitted 
that to obtain useful effect from steam there must be resistance, 
and that in a cylinder the resistance or baw ol is equal at either 
side, the one being the cover the other piston; in the inwards 
or forward stroke the cover is, as it were, a portion of the fram 
rigid, and the the moving part ; but in the back or outwa 
stroke the action is not the same ; and even assuming that tho 
same force is exerted in each direction, the points of tance are 
changed, the cylinder cover and framing form the one side, and 
the crank and framing the other through the piston, Thus the 














pressure on the cover has a forward tendency, and the action on 
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the crank a backward, and in the case of the wheel shown in the | 


diagrams three-fifths of the propelling power are used to negative 
ts own action. 

The pressure on the cover and on the crank will be equal, and 
in a Sft, wheel with 12in. crank the pressure on the shaft and axle- 
box must be three-fifths of the whole ; and I am unable to see how 
the beneficial effect of the two sides of the piston can be supposed 
to be alike, . 

With regard to the backward motion of the engine, when steam 
is admitted as named, there may be some doubt ; but as the motion 
is sometimes seen, I attributed it to the cause named, rightly or 
wrongly. 

In the eighth line the diameter of the wheel is given as 6ft. in- 
stead of 5ft., as will be evident from the figures given afterwards, 
W. WALLER, 





SINGLE MARINE ENGINES, 

Sin,—Though we are pretty well accustomed to hear of peou 
liarity of design of machinery among our American cousins, yet I 
think many of your readers cannot but be surprised at the state- 
ment of your correspondent ** Arthur Ayres,” in your last issue, 
of the success, so far back as sixteen years ago, of the marine 
single crank type of engines without fly-wheels, This is so hard 
to understand that I think your correspondent must have made 
some mistake. Perhaps if the engines had not, strictly speaking, 
fly-wheels, they had what is a capital substitute, viz., heavy dise 
cranks, Your correspondent will doubtless confer a benetit by 
giving a fuller description of these engines, stating whether this 
was the case or not. If it was so the idea is not at all uncommon, 
as I am myself acquainted with engines fitted with disc cranks and 
ordinary link motion; but there is a tendency in all single engines 
so fitted to hang on the centre, especially on starting, reversing, 
and in a sea, thus giving the advantage to double over single 
engines, 

Perhaps your correspondent will recommend that an engine 
without a tly-wheel be adopted in our country, as it worked so 
admirably in America and was never known to hang on the centre, 
The coon are very different in the case of single engines fitted 
with disc cranks that have come under my notice, 

Would your comeapentent kindly inform your readers whether 
the twin screw, which made a successful long sea voyage, had a 
tly-wheel or not? If not, will he please state the name of the 
vessel and the makers of the engines? ANGLICUS, 


THE MANCILESTER EXHIBITION, 

A consricvous object in the Exhibition is a full-sized machine 
for making peat fuel, with all its accessories complete, together 
with models of drying sheds, exhibited by Messrs, Henry Clayton, 
Son, and Howlett. The plant consists of a raised platform, on 
which is placed a crab driven by the same engine as the peat 
condensing machinery below, and which draws a tipping wagon 
up an inclined plane from the level of the bog. The turt is tipped 
from the wagon into a hopper, whence it passes into a masticator 
formed of three sections of an Archimedean screw revolving 
between fixed cutters placed close together near the delivering 
end. The action of this machine continuously cuts up minutely 
the fibrous portion of the peat, and produces a perfect admixture 
of the cut-up fibre and rooty matter with the pulpy portion, 
thereby utilising the whole mass of the bog and entirely destroy- 
ing its original character and natural spongy nature, In_ its 
course through the machine the material further undergoes a 
moderate amount of pressure, and acquires a density and form 
vermitting it to be discharged and deposited in portable trays in 
Blocks or briquettes of convenient size, As it issues from the 
machine, in a broad flat stream, it is split into five longitudinal 
bars by means of cutters placed in the mouth of the apparatus; 
it then passes on to trays placed on rollers, and is again cut 
transversely by a wire-cutting machine, similar to that used for 
machine-made bricks. As soon as ove tray is full another is 
placed behind it on the rollers, to receive the continuous flow of 
peat. The trays are carried off into drying sheds, models of 
which are shown. They are of a very simple arched construc 
tion, and are entirely composed of movable shutters or flaps, so 
that the current of air can be regulated at pleasure. 

There can be no doubt whatever that properly prepared peat 
fuel is adniably adapted for domestic purposes, and if the 
various agents of peat companies are to be believed, it can, be 
produced at a price much below that of ordinary house coal, and 
yet, as far as we know, a householder could not procure a ton of 
peat fuel from any agent in the kingdom. We believe that one 
cause of this is the fact that although peat coa/ is valuable, peat 
charcoal is much more profitable to the manufacturers, and 
therefore the few companies that are really at work contine 
themselves naturally to the more profitable article. 

We hope the day is not far distant when peat fuel will be as 
common in our households as pit coal is at present. We should 
add that by means of Messrs, Clayton, Son, and Howlett’s plant, 
a 6-horse engine is capable of working up, it is stated, from 75 
to 100 tons of moist peat per day into blocks weighing, when 
dry, from 15 to 20 tons of fuel, according to the quality and 
condition of the peat. 

Water-tube boilers form a very prominent feature in this 
Exhibition—models, drawings, or full-sized examples of nearly 
every known description of this class of boiler being exhibited; 
and judging by the number of testimonials and orders pro- 
duced by each exhibitor, they are becoming largely adopted 
by the steam users of this country. 

“Prominent among them is Griffith's patent safety boiler—one 
of 60-horse power being exhibited in Annexe No. 4, where, un- 
fortunately, it is rather out of the way, and by a sectional model 
placed in the centre of the main building. The large boiler is 
shown with portions of the brickwork removed, to enable visitors 
to observe all the arrangements of the furnace and tubes. 

The principal features of this boiler are—the mode in which 
the tubes are connected together, the provision made for the 
circulation of the water, and the space provided for a 
supply of water and dry steam. The tubes aro din. in 
diameter, and rise from the back to the front, as will be seen on 
reference to our illustrations, Fire bridges are built up between 
the tubes as shown, so that the flames are made to pass up and 
down alternately, and always as nearly as possible at right angles 
with the tubes. The mode of connecting the tubes is peculiar, 
and is shown in the detail out. A casting having six openings in 
it forms the head into which the tube is screwed, The opening 
opposite the end of the tube is oval, and is closed by a double 
door, screwed together by a bolt and nut ; this serves as a hand 
hole for cleaning out the tubes, The two horizontal openings 
are each din, in diameter, and communicate with the adjoining 
heads on each side, A wrought iron bolt passes horizontally 
through all the beads, which are put together with faced joints, 
The vertical openings are heated in the same manner as the hori- 
zontal ones, the only difference being that they are Sin. in dia- 
meter instead of 4in. Considerable ingenuity is shown in the 
construction of these heads, for the tubes are not placed verti- 
cally over each other, but one row is placed over the spaces be- 
tween the tubes below it, and next the heads have two straight 
passages through them—one vertical and the other horizontal— 
through which the tie bolts pass, From the top of the heads in 


front of the boiler, pipes lead into four drums or water cham- 





bers. These pipes are furnished with copper globe joints, to 
allow for expansion and contraction. The water chambers are 
an important feature in the boiler, as many water-tube boilers 


| contain such a short supply of water that, if neglected for a 


short time, they are liable to injury from want of water, From 
the back of these water chambers pipes lead down to a trans 
verse pipe connected with the lowest tubes. These pipes are 
outside the furnace, and have only one-half the area of the 
ascending pipes into the water chambers, and by this means 
most perfect circulation is said to be obtained, 

The feed-water is also fed into the transverse pipe at the 
back of the boiler, Ample steam space is provided by means of 
two wrought iron drums placed at right angles to the water 
chambers, with each of which there is a separate communica- 
tion, The steam chambers are each provided with a branch 
piece fitted with a safety valve, these branch pieces being con- 
nected by a pipe having a stop valve in the centre, whereby 
steam is taken from the boiler. The upper structure of the 
boiler is supported independently of the tubes and their connec 
tions, the water chambers being supported on girders resting on 
columns exterior to the brickwork. Both water chambers and 
steam receivers are furnished with suitable manholes The 
heads of the tubes are kept clear of the fire; and the hand hole 
covers and vertical and horizontal joints of the heads are always 
visible and accessible when the boiler is at work. 

The weak point of this and all boilers of similar construction 
is the screwing of the tubes into the heads, which joints can 
neither be seen nor got at when the boiler isat work. The front 
is covered with ornamental cast iron doors, and every provision 
has been made for access to all parts of the boiler. Doors are 
placed in the brickwork in each division of the furnace, to enable 
a steam or water jet to be introduced and thus free the tubes 
from soot. Upwards of 12,000-horse power of these boilers, we 
understand, have been fixed during the past two years, and the 
workmanship of that exhibited at Manchester is of a very 
superior description, 

Asa proof, if it were needed, of the great interest taken in 
the reduction of the consumption of fuel for domestic purposes, 
we find a grate intended for ordinary sitting rooms, invented by 
Mr. Thomas Whitwell, whose name is so well known among 
ironmasters as the inventor of the hot-blast tire-brick stoves, a 
model of which is also exhibited. The fire-grate is called the 
* Save-all-waste,”” and is designed to avoid the enormous waste of 
fuel now so general in fire-grates of the ordinary construction ; and 
whilst retaining the comfort and cheerful appearance ot the 
“English " fire-place, to provide a warming power much greater 
than any fire-grote at present in use, and, moreover, with a less 
consumption of fuel. The general appearance is exactly the sam 
as an ordinary grate, see Fig. 1; in fact, any pattern of front may 
be employed. It cannot readily get out of order, and is applicable 
to almost any size of opening. The “ Save-all-waste” fire-grat 
arranged to supply a large quantity of fresh warmed air brought 
from the outside of the house into the room in which it is fixe! 
To effect this an iron box F, Fig. 3, is pola ed immediate ly behind 
the fire, protected by a brick L ; the cold air from the outside is 
brought through a channel (in size not less than 30 square inches 
sectional area) to the small door BE, Fig. 2 (there is one of these 
doors on each side, so that either can be used as may be most con- 
venient), or under the floor and hearthstone to the openings DD, 
Fig. 5, it then passes directly into the box F, and from thence 
through the series of pipes Ga GG QQ @ into an 
air-box H, Fig. 3, and is at length delivered into the reom by 
means of pipes | I, through ventilators C C. As de 
scribed above, the cold air becomes warmed in its course 
through the various pipes and chambers indicated, until it i 
finally discharged into the room, The fresh warmed air then 
cireulates through the room, and taking with it the carbonic 
acid and bad air from the apartment, passes through the tire and 
into the chimney, between the pipes GGG G G, thus securing a 
constant stream of fresh air into the room, warmed as may be 
required to from 75 degrees to 110 degrees; by this means thorough 
ventilation is obtained, as well as an immunity from draughts 
from doors and windows, the ordinary action of the grate being 
trol by means of a regulator door at the back 
1, which is pushed open for a 

In situations where it is wot 


Lipper 


under perfect cx 
adjusted at front: by a knob N, Fi 
bright fire and closed for a slow one, 
convenient to obtain the outside air from directly behind the 
grate, it may be brought from any other source, and conveyed 
behind the skirting board, or below the floor, and through DD 
The inlet should be kept at least Gin. from the ground, and of 
course great care should be taken that it is not out of any 
passage or in proximity to any drain or cellar where it may bx 
expected that impure air would accumulate, The supply of 
fresh warmed air to the room may be regulated or shut off at 
pleasure by means of the knob O, The register door J is for 
use When sweeping the chimney, and the small door K under 
the fire is for the purpose of cleaning away any soot or 
dust which may fall behind the grate. The front of the grate 
is arranged to take off for convenience of fixing the inside, 
Mr. Whitwell states that 16 Ib. of coal in the “ Save-all-waste ” 
fire-grate maintains the same temperature in a room as 28 Ib 
in the ordinary fire-grate. 

It will be seen from the above description and drawings that 
the principle upon which this grate is constructed resem 
bles that of the “ Manchester,’ “ Thermoson,” and other 
grates which we have already described, but the mode ot 
construction is essentially different We should fear that 
owing to the air tubes being placed so. near the flames the ait 
would become burned in its passage through them, but 
the inventor states that careful experiments have been made on 
this point by Professor Glaisher and other scientific gentlemen, 
and the warm air was found to be in no way injured, The 
manufacture of this grate has been taken up hy the Colebrook 
Dale Company, whose name is a sufficient guarantee for excel 
lence of workmanship. 

There is nothing new under the sun, and if we recollect right, 
a very similar grate to Mr. Whitwell’s was exhibited in the 
French department of the Great Exhibition of 1851; but pos 
sibly, owing to the inventor being a foreigner, we are not aware 
that it was ever adopted in this country, but we have heard of 
something of the kind, but of a very rough construction, being 
used in Alsace, The great point on which Mr, Whitwell insists 
is the advantage of deriving the supply of air from the exterior 
of the building to be warmed, and not from the room itself ; and 
he points out the disadvantages of even projecting the grates 
too far into the room, as it is desirable that the contaminated air 
should not be warmed by heated surfaces, or a foul smell will be 
the result. Unfortunately, in many houses it is difficult to draw 
a supply of air from the exterior without pulling up floors or 
skirting-boards, destroying wall papers and paint ; in fact, the 
worry and expense of doing this will in many cases prevent 
householders from adopting any grate which requires a supply of 
air from the outside, but we hope to see some of the best of 
these improved grates adopted in all houses in course of con- 
struction, and in which the airchannels can be contrived with 
little or no extra trouble, We are convinced that landlords and 





house speculators will find it to their own interest to increase 
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THE MANCHESTER EXHIBITION.-GRIFFITH’S SECTIONAL BOILER. 
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their outlay in respect to grates and ranges, as public attention 
has now been so drawn to the subject of economy of fuel that 
tenants will look carefully into this matter when choosing a 
new residence. We know instances where air is so drawa. 
Messrs. Whitley Partners, of Leeds, exhibit a collection of the 
Allen engine governor and Peet’ valves. As the governor was 
fully described and illustrated in our impression for Dec. 26th, 
1873, we need not further refer to it here. The Peet’ valves 
have the sluice split in halves, embracing the end of the 
sciew spindle, which is wedge-shape, when the valve is shut; an 
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the engine. The two valves then travel together until the 
stroke is nearly completed in accordance with the lap of the main 
valve, the expansion valve then falls into gear ready for the 
next stroke. The pawl, or striker, which releases the expansion 
valve from its catch, has a variable motion given to it in either 
direction from a die block, which is raised or lowered by the 
governor in a curved slotted link oscillating about a centre, with 
a motion corresponding to that of the main valve. By these 
means the governor accurately determines the point at which 
expansion shall take place, the actual work being performed by 








GRIFFITH’S BOILER, 


DETAIL OF 


extra half turn of the screw forces the faces of the sluice against 
the body of the valve. This form possesses advantages over the 
ordinary sluice valve, in which tightness is obtained merely by 
the contact of surfaces made to fit, and which in course of time 
wear away and leak, whereas the Peet valve will take up any 
wear that may occur in the faces by the expansion of the sluice 
by means of the wedge-shaped spindle. 

Drawings are shown representing two methods of applying 
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W.IITWELL'S STOVE.—FR ONT VIEW. 


Allcock’s instantaneous cut-off expansion gear, the action of 
which is as follows :—The main slide valve, which may be of any 
of the ordinary types, is connected to and worked by its eccentric 
in any of the usual methods, . The expansion valve works on the 
back of the main valve, and is connected to its own eccentric rod 
by acatch; when released it is instantly returned to a mid posi- 
tion over the main valve, either by a piston in a double com- 
pression cylinder or by springs suitably attached, thus covering 
the steam ports and cutting off the further supply of steam to 


the link driven from the main valve rod; hence, much greater 





WHITWELL'S STOVE —SECTION. 

sensitiveness and regularity of speed is obtained, no more steam 
being admitted than is absolutely requisite to overcome the load 
on the engine at the required speed. It will also be seen that 
the lead and travel of both valves are constant, so that the 
exhaust remains unaltered, and there is no wiredrawing the 
steam, either in admission or cut-off, whatever the degree of 
| expansion may be. This gear is also equally applicable to 
sngines with reversing motion, an arrangement being made that 








PEET’S VALVE, 


when reversing the engine, and the supply of steam is nearly 
suppressed from the reduced travel of the main valve, the pawl 
or striker is out of gear, allowing the expansion valve to remain 
in gear with its eccentric until the full travel of the main valve 
is resumed in the reverse motion, thereby avoiding any chance 
of stoppage. 

A model with a glass boiler is exhibited of Warsop’s aéro steam 
engine, which is too well known to require description. 

Messrs, Hamer, Giles, and Co., of Northwich, have cont.ibutd 
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GUEENSC Mand, 


an exceedingly well-finished vertical steam boiler and engine on 
the Davey-Paxman principle; also one of the feed-water heaters 
of the same inventors. The feed-water heater consists of a 
number of cast iron trays or partitions enclosed in a circular 
shell. The steam and feed-water are made to flow in opposite 
directions through the heater; the water being spread in thin 
sheets, readily absorbs the heat from the steam. 

It is difficult to imagine that there can be any connection 
between the economical consumption of fuel and the ventilation 
of sewers, but Mr. Stott claims to effect both purposes by leading 
a pipe from the sewer into the ash-hole of a boiler furnace, which 
is furnished with an air-tight door, and the fire consequently 
has to derive its supply of air entirely from the sewers. This 
plan has often been advocated, and is adopted in Liverpool and 
other places with must beneficial results as regards the ventila- 





DETAIL OF GRIFFITHS BUILER. 

tion of the sewers, but there are great difficulties in the way of 
its general adoption, the chief of which is the reluctance of 
manufacturers to allow their furnaces to be interfered with for 
public purposes; but if Mr. Stott can prove to them that the 
introduction of sewer gases to their boiler fires will effect a 
reduction in the consumption of fuel, we think the authorities 
will have little difficulty in persuading the manufacturers to allow 
pipes to be Jaid from the sewers to their boilers. It must be 
borne in mind that there is an essential difference between con- 
necting the sewers with the base of the chimney and with the 
furnace. In the former case, no doubt the current of air passing 
through the sewers is accelerated and the escape of foul gases 
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WHITWELL’S STOVE.—PLAN. 





through other outlets into dwellings is prevented, but these gases 


issue from the chimney in their original obroxious condition, 
whereas if they are compelled to pass through the fire they are 
rendered as innoxious as the products of combustion of the fire 
itself. 

The notice of Bell’s economiser in our impression of last week 
contains one or two errors which we are desirous to correct, and 
for this purpose we shall describe the apparatus more fully next 
week with the aid of an engraving. Our statement that the 
coils are made in several pieces is correct, and it appears that the 
makers never do cast them in one piece, though they admit that 
their own description of the apparatus conveys the impression 
that the coils are so cast. 
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DETAILS OF MESSRS. SCHELLER AND BERCHTOLD’S ENGINE 


(For description see page 156.) 
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RAILWAY MATTERS. 


In the twelve months extending from February 1st, 1873, to 
January 3lst, 1874, 1213 accidents occurred on United States 
railways, by which 254 persons were killed 1071, were injured. 


Mr. Watson, the late general manager of the Cape Town 
Wellington Railway, has been omenhed £2000 compensation 
for his loss of office through the purchase of the line by the 
Government, 

AccORDING to Bradshaw's Railway Manual for 1874, in the 
New Parliament 52 railway directors have seats in the House of 
Lords, and 124 in the House of Commons, or a total of 176. It 
will be seen that the railway interest is powerfully supported. 


THE Portuguese Government has presented to the Cortes a bill 
authorising it to invite tenders for the construction of two rail- 
ways—one from Beira Alta to make a junction with the Spanish 
railways at Salamanca, and the other from Beira Baiwa to 
Malpartin. 

A sxort line of railway, projected for some time past, is now 
being laid down at Woolwich to connect the Royal Dockyard with 
the North Kent Line of the South-Eastern Railway, in the same 
way as the Royal Arsenal at Woolwich has been for some 
time past. 


30RING has commenced to ascertain the practicability of a tunnel 
under the Solent, so as to effect a railway communication with the 
Isle of Wight. ‘The borers are at work at Stone’s Point, near the 
mouth of the Beaulieu river, on the Hampshire coast, opposite 
West Cowes. They have gone down 50ft., and have reached a 
— of clay. The depth of the Solent near the spot is about 
Soft. 

Durinc the month of January 108 accidents occurred on the 
railways of the United States, by which 18 persons were killed and 
98 wounded. The following is a list of what we may term the 
exceptional accidents included in the foregoing statement :—Boiler 
explosions, 3; bursting of flue, 1; breaking of parallel rod, | ; 
breaking of eccentric rod, 1; locomotive broken by land slide, 1 ; 
breaking of axle, 1; car pierced by accidental obstruction, 1; train 
burned while running, 1. 


A FEW remarks made by the chairman of the Lancaster and 
Carlisle Railway Company on Tuesday tend (the Manchester 
(uardian observes) to strengthen the position of those who assert 
that the abolition of the tax upon siioay passengers would be no 
benefit to the travelling public, or at least they show that an effort 
will be made to prevent the public from reaping any advantage 
from its remission. In moving that the company should petition 
Parliament in favour of the abolition of this tax, Mr. H. Garnett 
(the chairman) frankly avowed it as his opinion that the money 
ought to go into the pockets of the railway companies, in consider- 
ation of the superior travelling advantages the public now enjoy 
as compared with former years, 


THERE is a very active contest in Illinois and Iowa, which has 
now been transferred to Congress, over the right of the Chicago 
and North-western Road to the exclusive control of the railroad 
bridge over the Mississippi river at Clinton, Iowa. There are two 
other railroads which touch the Mississippi at that point, but 
which are not permitted to use the bridge. The North-Western 
Road refuses to make any arrangement with them to that end. 
This is the only bridge across the Mississippi that is not a highway 
to all railroads. Although the bridge is a post road, the United 
States is compelled to pay tolls for the transportation of the mails 
across it. The mails are conveyed to the river by the Chicago, 
Burlington and Quincy. The question of the legal and constitu- 
tional right to the use of this bridge has already become 
an element in the politics of Illinois and Iowa, The grange party 
in Iowa particularly, are making much capital out of this obstruct- 
tion upon commerce, 

ApvIcEs from St, Petersburg state that public attention is now 
much given to the consideration of railway communication between 
Russia and Siberia, as well as to the question of a Central Asian 
Railway. At the January meeting of the Russian Society for the 
Development of Industry and Commerce, it was unanimously 
resolved, that the line to Siberia should go by way of Kazan to 
Ekaterinburg, and that the public interest demanded a speedy 
commencement of the work, Colonel Gluchowski, under whose 
instructions the first caravan from Khiva to Kazan was recently 
equipped and started, was present and took occasion to enlarge on 
the commercial importance of the Khivan Khanat. The conces- 
sion of a railway from Orenberg and Posen to Ekaterinburg, is the 
first step towards the realisation of a system of Asiatic railways. 
The line will start from Batraki, and run along the right bank of 
the Volga, past Samara to Orenburg. The work will be set on 
foot within six months, and in all probability will occupy three 
years in completion, 

On Saturday last several gentlemen connected with the manage- 
ment of railways in this country and on the Continent, were invited 
to take part in a short excursion on the Midland Railway in a 
train of the ‘‘ Pullman drawing-room sleeping cars ” and “‘ par- 
lour cars,” which have just been built in America for this com- 
pany. At half-past two the train left St. Pancras Station, and 
the run to Bedford was accomplished in an hour. The interior of 
the ‘drawing-room sleeping car” presented a festive appear- 
ance, as a collation was provided for the entertainment of those 
invited during the journey to Bedford. Notwithstanding the rate 
at which the train sped along, but very little oscillation was percep- 
tible—in fact, glasses might be filled with wine without the least 
risk of spilling. Those who, in travelling between Paris and Bile, 
have tried the luncheon baskets supplied at Vesoul, to be eaten on 
the journey between that station and Lure, will remember that 
owing to themovements of the carriage itrequires some little skill to 
getthrough themeal withoutaccident. Thebasketcontaining there- 
past has tobe tightly clutched between the knees to prevent it danc- 
ing over the floor of the compartment; and judgment has to be used 
as to the quantity of liquid which can with safety be poured into 
the tumblers, as a sudden lurch of the carriage is likely to cause 
one-half of the contents to lodge in the lap of your vis-a-vis. No 
such inconveniences are likely to occur in a Pullman car. Eating 
and drinking can be performed with as much comfort as if one 
were quietly seated at home. The arrangements for the warming 
of these cars are as simple as they are effectual. The cold and 
piercing wind of Saturday afternoon made the cosy and comfort- 
able interiors of these cars all the more appreciable. On the return 
journey the dining-room was transformed into a series of snug 
sleeping compartments. This is done by clearing away the tables 
placed between the seats that line either side of the car ; so that 
by this adaptation the seats are e to serve as the lower range 
of sleeping compartments. The sleeping compartments of the 
upper range are formed by the letting down of a series of panels 
exactly corresponding with the lower set of berths. In the day 
time these panels appear only as part of the architectural arrange- 
ment of the interior, and until one sees them let down in their 
places as a portion of the my m4 compartment, it would 
never be suspected that behind them such comfortable sleeping 
accommodation was ready for occupation at a few minutes’ notice. 
Considering the limited space necessarily at disposal, the arrange- 
ments for securing privacy in retiring to bed are certainly most 
ingenious, The conveniences and appliances of these cars, toge- 
ther with the sense of comparative freedom which is felt in 
being enabled to move about, will tend greatly to mitigate 
the discomfort experienced by those who make long journeys 
in this country. It is to be that the decorator of these 
cars was not aware that the word ‘‘ gent ” is considered in England 
about as offensive an appellation as could well be addressed to a 
gentleman. Should a fortunate accident cause the glasses in the 
upper portion of the doors of the saloons to be broken, we would 
suggest that when they are rep! the words ‘‘ gentlemen’s 
saloon” should replace the present obnoxious inscription of ‘‘gent’s 
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NOTES AND MEMORANDA. 


In the United Kingdom there are now 1585 newspapers, 130 of 
which are dailies, 

Durine the Franco-German War, ‘Von Moltke made use of 
traction engines on the road from Pont-a-Mousson to Commercy, 
as Toul commanded the line of railway. These engines conveyed 
heavy guns and ammunition to the front, as well as provisions, 
and in eighteen hours they accomplished a distance of about forty 
miles, though they were heavily laden and the road was hilly. 


For a substitute for copper in the Daniells battery procure 
sheets of the ordinary sheet tin of commerce, bmghten and plunge 
into a very weak copper plating solution, in connection with a 
voltaic battery of very low quantity. In fifteen to eighteen 
hours a tenacious film of copper will have been deposited upon the 
tin, and the plate can thon bo bent in shape suitable for a Daniells 
battery. 

A writer, P. von Tunner, in the Berg- und Huettannvennisches 
Jahrbuch fiir Leoben, &c.,on the value of a highly heated blast in 
blast furnaces, coincides with Bellin thinking that no advantage will 
be gained in heating the blast above 450deg. to 500 deg. C. when 
making white iron, When furnaces are making fy, iron, how- 
ever, he thinks the blast may be heated to a much higher degree 
with great advantage. 7 

A, Lepesur thinks that the evolution of gases from molten cast 
iron is due to the three following causes :—First, to those gases 
which have been absorbed by the molten metal within the furnace, 
and which are again evolved when the metal is cast, owing either 
to diminished pressure, to a greater motion of the iron, or to the 
iron again solidifying ; secondly, to a formation of gases produced 
by chemical reactions taking place when the molten metal comes 
in contact with the air ; thirdly, to a formation of gases produced 
by chemical processes in consequence of the contact of the molten 
iron with the moulds. 

THE following is commended as the best and cheapest process on 
bronzing articles made of iron wire:—Clean the wire perfectly and 
then immerse it in a solution of sulphate of copper until covered 
with a coating of metallic copper. Then wash and immerse the 
articles in the following solution : Verdigris, 20z.; sal-ammoniac, 
1oz.; vinegar, 1 pint, diluted with water until it tastes only slightly 
metallic, then boiled for a few minutes and filtered. The articles 
are steeped in this liquor at the boiling point, until the desired 
effect is produced; but do not keep them in too long. When 
taken out wash carefully in hot water and dry. 

LANTERNS of horn were used by both Greeks and Romans ; they 
put lamps into them for the purpose of lighting themselves home 
on moonless nights. In England Alfred the Great made lanterns 
to guard his graduated candles from the wind. Guy Faux’s lantern 
still exists in the Bodleian Library. At Oxford, also, we believe 
there is still to be seen a highly ornamented specimen of a lantern 
of brass, about 10in. high and 5in. in diameter. It has a small door 
onone side, Light was emitted through five rows of holes, in each 
of which is set a piece of fine crystal. On the top is a large 
piece or knob of crystal, through which a handle, now broken off, 
was fixed to the cone. 

THE symptoms of asphyxia byilluminating gas are discomfort, in- 
clination to vomit, convulsive movements of the muscles, especially 
those of the breast, the skin is cold, the breathing and pulse irre- 
gular. The remedies recommended are exposure to free air, even 
if cold, irritation of the skin by vinegar, and the palms of the 
hands, soles of the feet, and the spine with a stiff hair brush, 
blowing air into the lungs. When consciousness returns, place 
the patient in a heated bed in a room with the windows open, and 
administer a few spoonfuls of Malaga, Madeira, or sherry wine. A 
mixture of tartar emetic and Hoffman’s liquor, flavoured with 
honey-water and orange-flower syrup, is spoken of as efficacious 
after the return of consciousness. 


M. BertHELorT has recently succeeded in producing nitrite of 
ammonia for the first time in a crystalline state. Nitrite of baryta 
is placed in sulphate of ammonia, The precipitated sulphate of 
baryta is collected on a filter, leaving the nitrite of ammonia in 
solution in the liquid. The crystallisation of the latter cannot be 
obtained by heat, as the same causes a rapid decomposition of the 
substance ; hence the liquid is placed under the receiver of an air 
pump, with very hygroscopic materials. In spite of these pre- 
cautions, however, and although the operation is conducted at the 
freezing temperature, about two-thirds of the product become de- 
composed. The balance, however, is pure nitrite of ammonia, 
crystallised in white needles. The body is remarkable for its ex- 
plosive properties, detonating violently at 165°2 deg. Fah., or by 
reason of a shock, with a force nearly equal to that of nitro- 
glycerine. 

M. E. DucHEMER has addressed a note to the French Academy, 
in which he claims that a circular compass needle possesses the 
following advantages over the usual form :—(1) A magnetic power, 
for a given diameter, double that of a needle whose length is equal 
to this diameter. (2) The existence of two neutral points instead 
of one, which has the effect of maintaining the position of the 
two poles constant ; the magnetism seems to be so energetically 
preserved that even the strongest sparks of a Holtz machine do 
not cause any displacement of the poles of the magnet. (3) A 
more satisfactory means of suspending the magnet when it is well 
mounted and balanced by a plate of agate ; it seems then to move 
as if placed in a liquid. (4) An increase in sensibility of the 
magnet proportional to its diameter. (5) The possibility of neu- 
tralising the magnetism of the vessel by means of a second mag- 
netic circle, changing the position by an amount calculated 
beforehand, and thus permitting the compensation of the compass 
before the sailing of the vessel. This idea was suggested by 
Captain D. Venie. 

WE learn from the American Chemist that Drs. Heymann and 
Krebt have studied the electrical effects of the contact of water 
charged with gases, acids, or salts, with distilled water, with 
the following results:-—-1. Distilled water with other distilled 
water produces a current when the temperature of the two differs, 
the warmer water representing the positive pole. 2, Distilled water 
which has stood for some time in a closed vessel in contact with 
freshly distilled water showed a deflection of 20 deg, the water 
containing air being positive. 3. Distilled water with water con- 
taining oxygen causes at first a deviation of 20 deg., permanent at 
9 deg. ; with water containing ozone, deflection at first of 22 deg., 
permanent at 10 deg. ; containing carbonic acid gas, first deviation, 
85 deg., permanent at 21 deg. The water containing the gas is 
always positive. Water acidulated with nitric, sulphurous, or 
hydrochloric acid, acts positively and produces considerable devia- 
tions. Water containing alkalies acted negatively ; containing 
hydro-sulphuric acid it also acted negatively. Containing acid 
salts it acted positively ; containing neutral or basic salts it acted 
negatively. 

Tue yellow and red chromates of lead employed as pigments 
frequently contain sulphate of lead. is substance is insoluble 
in strong nitric acid, and in this way it can be detected ; but a 
neater and more convenient method, proposed by Dr. Julius 
Lowe, consists in the use of hyposulphite of soda. The finely- 
pulverised pigment is Bee in a re concentrated cold 
solution of pure hyposulphite of soda, when the sulphate of lead 
readily dissolves, leaving the chromate unacted upon. After fil- 
tering, the filtrate may be tested for lead by adding a solution of 
the neutral chromate of » when the yellow chromate of lead 
will be precipitated. .If it be desired to ascertain the athount of 
the sulphate of lead present, it may be p: tated by sulphuretted 
hydrogen gas, or by sulphide of ammonium, as sulphide of lead, 
which is then purified and converted into sulphate of lead by the 
use of fuming nitric acid, and weighed. This method, says the 
Scientific American, is preferable to the one depending on the in- 
solubility of sulphate of lead in nitric acid, as proposed by E. 
Duvillier recently, since there might be other insoluble adultera- 
tions present, as, for example, 








MISCELLANEA. 
THE Wakefield Waterworks Company have refused the offer of 
the New Company to sell their undertaking for £4000. 


Mr. MALLET, of the Geographical Survey Department, has 
—_ an important discovery of coal at the foot of the Darjeeling 


THE distance pierced at the close of January on the St. 
Gothard Tunnel was 4403ft. Rather more progress has been made 
on the northern thar. on the southern side. 

A WASHINGTON paper says that the United States Patent-office 
will soon be buried out of sight by models and specifications, as 
they are pouring in at the rate of over 600 a week. 


THE Government of South Australia intend appointing a Con- 
servator of Forests, and are pre} to go to considerable expense 
in forming plantations of trees in suitable localities. 

It is probable that the members of the Iron and Steel Institute 
of Great Britain will postpone their contemplated visit to the 
United States until the year 1876, when the Centennial Exhibition 
will be held, which will afford the members a better opportunity 
to compare the iron manufactures of the United States with those 
of our own country. 


A TELEGRAPH line has recently been established betwecn 
Woosing and Shanghai. Twenty words are sent for one dollar. 
This is the first successful attempt to introduce the telegraph 
through the main portion of the empire, as previous efforts have 
been met with violent opposition from the people, who cut the 
wires and destroyed the poles. 

THE council of the Society of Arts have resolved to offer the 
society’s gold and silver medals in connection with the Inter- 
national Exhibition of 1874. A gold and silver medal is offered in 
each class, and these medals will be given for any object exhibited 
which, in the opinion of the council, shows paramount or very 
great excellence, whether in respect of the final result, the 
machinery or method of production, or novelty. 


AN institution destined to survive the Vienna Exhibition, and 
at the same time to serve as a memorial of that event, is the 
Austrian Atheneum, an establishment founded in the interest and 
for the instruction of mechanics and working men, and constructed 
after the plan of the Conservatoire des Arts et Métiers in Paris. 
Large numbers of articles left by exhibitors at the Exposition have 
been transported thither, together with a quantity of models and 
other instructive apparatus, and a library of 3412 volumes. 


Ir is anticipated that greater safety from fires would result from 
constant water supply, since it would enable the use of hydrants 
instead of tire-plugs, and thus more rapidly and effectively extin- 
guish fires. Hydrants might now and for some time past have been 
substituted for fire plugs upon about one third of the entire mains 
of the metropolis, which are constantly charged, but they have 
not yet been supplied, The number of miles of streets containing 
mains constantly charged and <a which hydrants could at once 
be fixed, in each district of the metropolis, appears to be as 
follows :—Kent, 64 miles; New River, 168 ; East London, 70 ; 
Southwark and Vauxhall, 100 ; West Middlesex, 65; Grand Junc- 
tion, 4145; Lambeth, 90; Chelsea, 50, making a total length of 
6484 miles, while the total number of hydrants erected thereon is 
at present only 2360 and 30 in course of erection. 

THE Sub-committee on Commerce of the American Senate have 
under consideration a bill to ~ po the roadways and courses of 
vessels on the ocean inward and outward bound. The committee 
are now gathering all the information possible in regard to the expe- 
rience of navigators and the roadways established by the different 
steamship companies in the North Atlantic and other latitudes. 
The object of the committee is to secure by treaty stipulations 
fixed rules for ocean courses, more particularly on the Atlantic, 
which will confine vessels within twenty-five mile limits, and to 
prevent vessels from steering out of this limit at the risk of 
collisions with other vessels or with icebergs, One advantage to 
be gained by the establishment of such courses is the increased 
aay for disabled vessels to obtain assistance, and the pro- 
bability of wrecked passengers being rescued. The committee 
will give very earnest attention to this subject. 

THE annual report of the trade and commerce of Pittsburgh in 
1873 has been published. The exhibit shows that the city came 
through the financial revulsion with a comparatively small falling 
off from former years, Strikes of workmen have had an effect in 
retarding different industries. The total receipts of iron ore and 
pig metal for 1873 were 631,182 tons, an increase of 134,564 tons 
over 1872. There are in the city eleven blast furnaces, with a 
capacity of 3200 tons per week, The total receipts of coal were 
115,065,146 bushels, being a decrease of 8,518,807 bushels as com- 
pared with 1872. The falling off in receipts was caused by the 
strike of the miners, many of the men having been idle for months. 
The total receiptsof coke were 34,230,500 bushels, against 43,927,958 
in 1872; of crude petroleum 25,035,182 barrels were received, an in- 
crease of 848,682 barrels over the preceding year. The exports of 
refined petroleum were 869,946 barrels, being an increase of 126,436 


barrels. The amount of grain and produce received was much 
larger than in 1872. The prospects for spring trade are brighten- 
ing daily. 


A NEW, and which promises to be a highly important 
society in connection with coal mining in Yorkshire has just 
been formed. The organisation is to be known as “‘ The Certi- 
ficated Colliery Managers’ Society for Yorkshire,” and is formed 
for the purpose of protecting its members and furthering the 
interests of coal mining in general. In consequence of the pro- 
visions and responsibilities which are thrown upon the certificated 
managers by the Mines’ Regulation Act of 1872 it has been thought 
important to form such a society. Meetings have been held at 
Barnsley, Wakefield, and other am, and the necessary officers, 
including president, vice-president, secretary, &c., have been 
appointed, and a well attended meeting was held at the Royal 
Hotel, Barnsley, on Wednesday, to draw up rules. It is proposed 
to embrace the whole of the fifteen colliery districts in Yorkshire 
under the inspection of Mr. H. N. Wardell, which in 1872, con- 
sisted of 431 collieries, the total produce of which was 
14,576,000 tons. Already a large number of managers have been 
enrolled as members, and it is expected that others will follow. 

A WASHINGTON despatch states that the Panama Canal Commis- 
sion propose to send two officers of the Army Engineer corps to pass 
over the several pro routes, examine the principal engineer- 
ing difficulties, the feasibility of each, and in their report to the 
commission to make a general comparison of their routes. For 
this po tree the Secretary of War has directed the detail of 
Major Walter McFarland, now on duty at Chattanooga, Tennessee, 
who has given great attention to the study of inland canals. It is 
expected that Captain W. H. Heuer will accompany him to the 
isthmus. An invitation has been extended to ag agg American 
civil engineers to ee the party, including Mr. Wolton, of 
New Orleans, Mr. Milner Roberts, late engineer of the Northern 
Pacific Railroad, a very fluent and descriptive writer, and 
with an experience of forty years in engineering and 
canal works, and Mr. Shandley, of the Hoosac Tunnel. The 
commission convened by the president do not accompany these 
engineers. The officers will be taken to Aspinwall in a Govern- 
ment steamer, and pass from Panama in probably the Saranac to 
the Pacific opening of the Napipi route. Two weeks will be spent 
in i this route, the party will sail north toBrite, 
the Pacific terminus of the Ni 


icaraguan route, and cross to the 
Atlantic, os to New York by the steamer which carried 
them to Aspin It is expected that the entire examination 


will be com early in A The expedition to the isthmus 
Wr esenorka for Arrte cuit athe Soa Tee f inspectio: 


° m 
will consist, at of t ; two officers of the Engi- 
neer Co! Wedeeat Mie, Mf the Coast Survey, Captains Lull 
and Selfridge, or their representatives, and three American civil 
engineers, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsuHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. GeroLp Co., Booksellers. 
LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Wriiumer and Rogers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts , we 
must therefore request our nts to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. , 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
communications. 

M. C.—Why not caleulate the weights for yourself? 

J. C.—The Manchester Exhibition will be open about three weeks longer. 

Loco.— We are unable to answer your question. Write to Messrs. Brogden. 

C. 8. (Marine Safety Valves.)— Your letter is too long for insertion. Send 
a copy of your specijication. 

A Constant READER.—Direct your letter to Mr. H. W. Caspersen, C.E., 
ent to the Danish Government Railways, Newcastle-on-Tyne. 

H. T.—Read the “‘ Treatise on Civil Engineering” in Weale’s series, pub- 

lished by Messrs. Lockwood and Co., Stationers’ Hall-court. 

E. D.—There is nothing new in your proposal that diagrams should be 
measured by strips of paper. Many engineers use no other plan. 

Messrs. N. M. anp Co.— Your question could not be easily answered. You 
may probably arrwe at what you want by the aid of the last volume of 
Mineral Statistics. 

Fan.— We could not answer you question in this column, but we shall give 
the subject of your letter attention, and supply you with the information 
you require. 

I. G. B.—Your letter has been forwarded to the gentleman in question, 
asking for an explanation. We can tate no steps in the matter till we have 
received his reply. 

A Susscrizer (Pontypridd.)—We hardly understand your question. The 
machine enjoys just the same reputation now that it always did. What 
would you have ? 

E. Y.—The only way in which you can acquire the information you want is 
to consult the local directories of the various manufacturing towns, such as 
Leeds, Halifax, Kidderminster, dc. 


WATER PRESSURE IN TOWNS. 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent tell me the maximum pressure at which 
water is supplied to any town per square inch ’ K. K, K. 


ENGINEERING COLLEGES. 
(To the Editor of The Engineer.) 
Srr,—Would any correspondent kindly recommend me any college or 

school where civil engineering is effectively taught ? Cc. W. 

Lancashire, Feb. 19th, 1874. 
SUBSCRIPTIONS: 
HE Enaineer can be had, by order, from any newsagent in town or country 
at the variovs railway stations ; or it can, tf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) .. «2 «. £0 14s, 6d. 
Yearly (including two double numbers) .. .. .. £1 93. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive Tak ENGINEER 
weekly, and post-free. Subscriptions sent by Post-ofice Order must be 
accompanied by a letter of advice to the publisher. 





Tuick PaPER copies may be had if preferred at double postage. 

Remittance by Post-office Order. 

£4. da, £4. 
Argentine Republio .. 111 6 per year. | meaty... oe + 3 0 6 peryear 
Australi oo of oo [lk 6 » Japan .. « - 206 ” 
Begium.. os ss TNE 9 | Mata .. « ‘|: | ie 
RMR | Natal .. -1n6 x 
British Columbia .. .. 111 6 ” | Netherlands . - 16 @ » 
British Guiana «.. «. Lill 6 ” | Hoe ul - 1lnueée - 
Canada... .. « « Ill 6 ” Newfoundland 1ll 6 ” 
Cape of Good Hope .. 111 6 ° New South Wales 1ll 6 ee 
Chima oe we of « 116 0 ” lew Zealand.. 1ll 6 o 
Denmark .. «2 « 116 0 ” ° - 1160 ” 
eh EE fe - eee 1140 » 
Egypt (Upper) .. .. 116 0 United States. -~1neée »” 
Germany... « «= «+ 116 0 West Coast of Africa a as 
Gibraltar ae 6 | West I ie ae a 

Remittance by bill on London. 

£3.d, £0 
Austria .. 116 0 per year Ionian Islands .. .. 2 0 6 per year 
Buenos A 116 0 ” Norway .. .. - 350 a 
Boneo .. + 116 0 eo - ll 6 ” 
Ceylon » oe Peru - 1160 a 
Chili 116 0 ae .- 206 ad 
France + lll 6 » - 116 0 ” 

sapemeouee: 5 kG: Seer & Fee 

India 1c os oe oo AW O * Tasmania .. . 1ll 6 


Cloth Cases for binding Tue Enarnzer Volume, price 2s. 6d. each. 
The following Vol: Tue E i i— 
{ re ° 4 rere od = . : a can be had, price 18s. each :—Vols. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DetivereD BEFORE SIX O'CLOCK ON 

. ‘HURSDAY EVENING IN EACH K. 
*,* Letters relating to advertisements and the publishing department of the 
per are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tar Encineer, 163, Strand. 





MEETINGS NEXT WEEE. 


Tae Institution or Crvi, Encrneers.—Tuesday, 8rd March, at 8 p.m. 
(1) “ The Great Lighthouse, Ceylon,” by Mr. William Douglass, 





M. Inst. C.E. 3?) “‘On the Tracing and Construction of Roads in Moun- 
ie Tropical Countries,” by Major James Browne, R.E., Assoc. Inst. 


Society or Encingers.—Monday, 2nd March, at 7.30 p.m.: “On Re- 
cent Improvements in Tin Dressing Machinery,” by Mr. 8. Herbert Cox. 

Roya Unirep Service Instrrution.—Monday, 2nd March, at 8.30 p.m.: 
“On Screw Propulsion,” by Mr. Robert Griffiths. 


CuemicaL Socrety.—Thursday, 5th March, at 8 p.m.: “Onthe Con- 


ditions of the Spontaneous Inflammability of ” by A. F. Har- 
eaves ; “ ches on the Action of the ¢ Couple on 
rganic Bodies. Part V. On the Bromides of Olefines,” by Dr. 


Gladstone and A, Tribe ; “‘ Action of Benzyl Chloride on Camphor,” by 
Dr. Tommasi ; “ Action of Trichloracetyl Chloride upon Urea,” by Dr. 
Tommasi and R. Meldola ; ‘‘ On Sulphocyanide of Ammonium and Sulpho- 
en,” by Dr. Phipson ; ‘‘ on the Action of the Copper 
be; “On tho Action of ti ee Jon Finely Divided 
tay ion on Fin 

Metals,” by A. Tribe ; ‘On a Reaction of Gallic Acid,” by H. Proctor. 
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RAILWAY ACCIDENTS, 

Ow the 15th of November, 1873, Mr, Chichester For- 
oe Sone of the Board of Trade, addwessed a cir- 
cular letter to the chairmen of the various railway com- 
panies of Great Britain and Ireland ; this letter called 




















attention to the fact that accidents occurred on railways 
with alarming frequency and pertinacity, and urged in 
pretty plain language that due care and proper precautions 
were not used by the railway authorities of the kingdom 
to prevent them. To this circular letter nineteen replies 
have been received by the Board of Trade. These 
replies have been written by the chairmen of the Dublin 
and Belfast Junction ; London, Brighton, and South Coast ; 
Highland ; South Devon ; London and South-Western ; 
North-Western ; Caledonian ; North of Scotland ; Midland; 
North London ; Great Western; Glasgow and South- 
Western; Lancashire and Yorkshire ; North British ; 
North-Eastern ; Bristol and Exeter ; Great Eastern ; 
Furness ; and Isle of Wight railways. The first reply 
bears date 24th November, 1873—the last is as recent as 
the 28th of January, 1874. We need hardly state that 
every one of these replies is exculpatory in character, and 
tends to show that the railway companies have done 
nothing wrong, and that they will not do it again if they 
can help it. Mr. Malcolm, assistant-secretary, issued a 
circular in answer to these letters. The precise date of the 
document is not given, but this is of little importance; a copy 
has just reached us from the Board of e, and we have 
perused it with the care which it demands. We regret 
that it is far too voluminous a document for reproduction in 
extenso in our pages, for it is beyond question a temperate 
and well-considered letter; and it is impossible to resist 
the conclusion that so far the Board of Trade have much 
the best of the argument. We are slow to condemn railway 
companies, because we understand very thoroughly the 
nature of the difficulties under which they labour in con- 
ducting an enormous traffic, very multifarious in its 
character and complex in its relations to various lines ; 
but weare not by any means disposed to assert that every- 
thing has been done that can be done to avert accidents, 
and in this respect we concur fully with the Board of 
Trade. Mr. Malcolm appears to _— no small powers 
of dissecting evidence, and some of his correspondents have 
laid themselves open to a reply which is given with a 
merciless but just hand. We shall not attempt to supply 
an analysis of all Mr. Malcolm’s arguments ; it will suffice 
to examine one or two which appear to be most conclusive 
and suggestive. 

Mr. Malcolm, in reply to the statement that the percent- 
age of accidents is trifling as compared with the number 
of passengers carried, points out—as we think with pro- 
priety—that this is essentially a loose mode of reasoning, 
because “a passenger is reckoned as a unit whether he goes 
from London to Greenwich or from London to Bristol; and 
unless the journey could be classified, and a proportion ar- 
rived at between the number of miles travelled per pas- 
senger and the number of passengers killed and injured, 
no true relation between travelling and accident can be 
arrived at.” This is, we think, a very sound argument, 
and it may be put in another form. One railway may 
so worked that travelling on it is excessively gerous. 
It cannot be fair to permit the directors of that line to 
screen themselves from blame on the ground that the per- 
centage of accidents over all the lines in the kingdom is 
small. The fact that A, B, and C use precautions to 
avoid calamities which D will not endeavour to avert, 
may and will reduce the comparative number of casual- 
ties, but it will in no sense reduce the absolute number of 
accidents on the improperly worked line; and it is just 
the defect of massed statistics that they do not take account 
of particular statistics, and are therefore untrustworthy for 
certain purposes. Now it is quite certain that a trip from 
London to Greenwich is much less dangerous than a trip 
from London to Bristol. The duration of the run is less, 
and the circumstances under which the Greenwich traftic 
is worked are more conducive to safety than are—or 
—— than can be—the circumstances under which the 

uorndon and Bristol traffic is worked. Here, therefore, Mr. 
Malcolm has made a hit; and the railway companies will 
find it very difficult indeed to upset his ent. In 
dealing with the Midland Company, Mr. colm very 
quietly delivers a home thrust. “The chairman of the 
Midland Company,” says Mr. Malcolm, “in considering 
the fatal accidents that happened on his line of railway 
during the year 1872, after remarking that there were only 
two fatal accidents to passengers, says that one of these 
accidents was caused by a passenger jumping from a train, 
but he omits to state that at the time an accident had 
happened to the train out of which the passenger jumped, 
owing to some carriages having been thrown off the rai 
when travelling at a speed of fifty miles an hour, through 
the breakage of a tire.” Nor does Mr. Moon, of the Lon- 
don and North-Western, fare better,: “The chairman of 
the London and North-Western Railway Company, after 
dealing with the number of deaths of passengers from 
causes beyond their own control in the year 1872, says that 
for the year 1873 there had been, up tothe 10th December, 
only one fatal accident of this class on his line, and this 
accident he seems to consider should rather be ranked 
yvsce | those caused by the sufferers’ own want of caution, 
though it aqrems to have been brought about by the 
passengers of a train having been e to alight in the 
dark on the ballast at a distance from the platform of a 
station, when one of them, a woman with a child in her 
arms, was knocked down by a ing train as she was 
making her way to a place of safety.” This is straight- 
forward hitting, and both chairmen laid themselves 
fairly open to the buffet. Mr. Malcolm goes on:— 
“Whatever boundaries may be fixed by the railway 
companies as the limit of their control over the causes 
which lead to accident, and in spite of the fact that a 
number of journeys are effected in safety, the 
public will Cea ceane with her Majesty's Government 
In the view that ‘safety for life and limb has not been 
sufficiently secured,’ sien they reflect that in the last six 
months 120 passengers have been killed and 984 ae, 
of whom no fewer than 48 were killed and 854 inj 
from causes which are admitted to have been ‘ beyond 
their own control.’” 
bas gone Kisly benasth the, sarinon, and ‘who plaily 
gone Y i 
expressing one of the principal causes of railway aeakdenti, 





has brought a fact of very considerable importance into the 
rominence which it deserves. It is well known that on 
ines of small traffic accidents rarely occur. Take for 
example the Irish lines as —- case in point. The 
North-Eastern Railway is essentially a dangerous lin 
because it has to carry an enormous mineral traffic mi 
up with a first-class express traffic of the largest propor- 
tions. It is possible that there is not in the world a line 
so closely worked to the ultimate limit of carrying power. 
This is the reason why it is a dangerous line. Be it 
observed that we say nothing as to the actual percentage of 
accidents which occur on it. All we intend to convey is 
that the risk of accident on the North-Eastern system is 
of necessity very great, and that nothing but increased 
accommodation can reduce that risk. The chairman of the 
company attempted to prove that great improvements had 
been made in this respect during the last few years ; but 
Mr. Malcolm, in a few pertinent sentences, exposes the 
fallacy of the argument: “'The Chairman of the North- 
Eastern Railway Company,” says Mr. Malcolm, “ points to 
the fact that during the last three years new sidings to the 
extent of 147 miles have been laid down upon his system, 
and that nearly two millions of money have at the same 
time been expended or are about to be expended in the 
extension of works in connection with lines previously 
opened for public use and for the p of providing 
additional rolling stock ; but during the years 1869-1872 
the gross receipts of the North-Eastern Company have in- 
creased 30 per cent., their net receipts 24 per cent., and 
the number of passengers carried by them 50 per cent., 
while their paid-up capital has in the meanwhile increased 
only 11 per cent., so that it still remains to be shown 
whether the expenditure for which they claim credit has 
even kept pace with the growth of their traffic. On the 
other hand, it may be remarked that the North-Eastern 
Railway Company had, at the end of 1872, 1337 miles of 
line open, and that of this length, 1163 miles were worked 
for passenger traffic. Out of this length only 1314 miles 
of double and 12} miles of single line were worked on the ab- 
solute block system ; and 8} miles of double and 18} miles 
of single line on the permissive system ; while out of 2399 
instances in which the Board of Trade would require points 
and signals to be interlocked, the company had only done 
886 ; and in 1693 cases where safety points are required 
for goods lines and sidings, they had only completed 954.” 
A subject such as this grows with the handling, and we 
feel the difficulty of dealing with it within reasonable 
limits of space; perforce, therefore, we must omit all notice 
other than a passing reference to much that Mr. Malcolm 
says with regard to railway working and details of manage- 
ment. In every case, with a very few exceptions, he 
me the railway companies in the wrong, and some of 
is arguments are so incisive that we fancy many of those 
who have replied to Mr. Fortescue’s circular will wish they 
had held their peace. Take the following passage as an 
example :—“ Although the railway companies appear gene- 
rally desirous of showing that they have been zealous in 
carrying out the various means of public safety recom- 
mended by the Board of Trade, yet some of them make 
use of an argument which seems inconsistent with their 
conduct in this respect. Thus, the chairman of the 
North-Eastern Railway says that ‘ whatever arrangement 
of a mechanical nature may be adopted, it is upon the 
vigilance and care of those employed that reliance must 
chiefly be placed for the safe working of railways; and 
the chairman of the Great Western Railway Company, 
whilst admitting the expediency of adopting and applying 
every improved means of securing safety, yet warns the 
Government, as one who has had daily experience in rail- 
way work, that grave and serious dangers may arise from 
too great reliance upon mechanical appliances as substitutes 
for manual labour; and, after touching upon physical cir- 
cumstances which may interfere with the accurate working 
of machinery, emphasises as the uliar risk the feeling 
of false security which the maneietios of mechanical 
appliances supposed to be perfect in their operation is apt 
to produce in men who work them; and he concludes his 
warning with the statement, that if men are induced to 
believe that danger may be entirely prevented by 
mechanical inventions and i their own vigilance 
will be apt to be lulled to sleep; while the chairman of 
the London and North-Western writes, that ‘It should 
be observed with regard to all these mechanical appli- 
ances, whether brakes or interlocking, or any others 
which are believed to meet any icular danger, that 
they are liable to create a feeling of confidence in the men, 
who are, therefore, naturally induced to risk more than 
they otherwise would do.’ This argument, which is here 
advanced only in depreciation of the means of safety 
recommended by the Board of Trade, has occasionally 
been developed much further by eminent gentlemen con- 
nected with railways, so that the Board of Trade have even 
been accused of causing accidents by means of the precau- 
tions recommended by them. The argument appears to 
be, first, that it is upon care and vigilance in the railway 
servants that the public must rely for safety in travelling; 
and secondly, that the means of safety recommended are 
bad in themselves, because they diminish the exercise of 
this care and vigilance on the part of the railway 
servants. The coro of this, . course, is that the 
more you rely upon the care and vigilance of your 
iorvenia, and the “hens ou rely upon mechanical one 
trivances, the greater will be the safety attained. It is not 
very easy to see precisely to what m ical contrivances 
these arguments are di The chairman of the Great 
Western mentions three, viz., the ae | system, the 
block-telegraph syst: and the system continuous 
brakes, including the block- egraph system a 
under the term ‘mechanical contrivances.’ The chair- 
man of the London and North-Western speaks of ‘all 
those mechanical appliances, whether brakes, or interlock- 
ing, or any others; while the chairman of the North- 
ee ee ae ‘arrangements of a mechanical 
nature.’ Now the block-telegraph system, though it 4 
have its peculiar weak points, is not a mechanical eontri- 
vance at all, but a of w . The other means of 
safety recommended by Captain , in his report upon 
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the railway accidents of the year 1872, to which the term 
‘mechanical contrivance’ might be applied, are, improved 
tire-fastenings, improved couplings, ve ag — and 
point arrangements, and continuous brakes. With regard 
to these it is not easy to see how the use of defective tire- 
fastenings, or inferior couplings, could, by sti care 
and vigilance of railway servants, contribute to the safety of 
the travelling public, It must, therefore, be that the argu- 
ments levelled against the employment of mechanical con- 
trivances can apply only to the introduction of signal and 
point arrangements with modern improvements included 
generally under the term ‘locking ap; 8,’ and the use 
of continuous brakes, Now what is the locking apparatus? 
It is a mechanical arrangement by which a signal cannot 
be given for a train to pass in any par m until 
the points are set right for that train; and so long as a 
signal is exhibited for a train to pass in a particular 
direction the points are thereby fixed, and kept so as to 
be right for the train to pass in that direction. By this. 
arrangement, so long as all the signals are at “ danger,” the 
points are free to be moved in any direction; but so soon 
as any one ‘all right’ signal is given, the points become 
locked in the — position relatively to that signal, 
and they cannot moved until that signal has n 
altered; while in the absence of a ee the 
points can be set in any position, and can be moved at any 
time by the pointsman, independently of the position of 
the signals, i is no doubt true that if the points and 
signals at a junction be not interlocked, the power which 
the si has of setting the points, either right or 
wrong, in relation to the si exhibited, must cause a 
greater strain upon his vigilance and demand a greater 
exercise of care; but whether by this strain more or less 
safety is caused to the travelling public, is a question which 
might be left safely to the public themselves to decide, 
even if the experience of fatal accidents had not drawn the 
conclusion already.” 

Railway accidents beyond question are due to a variety of 
causes, but these causes ma” all be classified and arranged 
ina very simple form. They arise from the failure of 
mechanism, such as tires, axles, &c., which no supervision 
can avoid; the catastrophes due to this cause are very few 
and far between. They arise from negligence, in many 
cases induced by overwork on the part of the servants of 
railway companies; such accidents, we are happy to say, 
are comparatively rare. Lastly they arise from the over- 
crowding of lines, No amount of vigilance, no possible 
form of signalling, will avert the danger due to this fact. 
A well-known American humorist, in describing a railway 
accident, said that it was due to two trains attempting to 
pass each other on the same line of rails, “which, though 
often tried, has never been successfully accomplished yet.” 
Oo many of our great lines something like this attempt is 
made daily and hourly. It is im ble to read the re- 
ports on railway accidents furnished almost daily by 
Captain Tyler and Colonel Yolland to the Board of Trade 
without seeing that a very large number of these acci- 
dents are due solely to want of room for shunting. We 
shall not attempt to supply here a complete solution of the 
difficulty. We may point out one which would at all 
events at moderate cost mitigate the evil, At present 
shunting is only performed at passenger and goods sta- 
tions. Why not adopt the American turn-out system at 
convenient places? To obtain land near a large station 
may be very expensive. A goods train comes into a 
station, such as Peterborough we may say, and wants to 
shunt out of the way of a following express, but finds no 
room, and has to go on possibly to Grantham. Now 
most railways have spare land enough in many places far 
from any town, where it would be easy to put down 
sidings sufficient to hold a goods train. Let the pursued 
“turn out” into one of these till the pursuer has passed, 
and then jog on again. It is difficult to realise how much 
relief these turn-outs would afford to a crowded line at 
very moderate expense; and we venture to suggest that 
one or two of our principal railway companies try the 
experiment on a tolerably large e. They would find 
that the money so spent would be well invested, 
What the ible value of the investment may be 
will be gathered from the following statement of the 
amounts which were paid in 1872 by way of compen- 
sation, expressed in percentage of the receipts from 
senger tratlic:—Caledonian, £5°87; North-Eastern, £2°77; 
Manchester, Sheffield, and Lincolnshire, £2°71; Lancashire 
and Yorkshire, £2°65; London and North-Western, £2°15; 
Great Northern, £1'92; Great Eastern, £1°68; Midland, 
£1°44; Great Western, £1°27; Glasgow and South- 
Western, £1°11; North London, £1:06; North British, 
£96; Metropolitan (December half-year only), £741; 
South-Eastern (June half-year only), £°38; London and 
South-Western, £'34; London, Chatham, and Dover, £°15; 
London, Brighton, and South Coast, £°12. From this it will 
be seen that four of the principal railways in Great Britain 
had to return to the public from £2 3s. to £2 15s. 6d. out 
of every £100 received at the booking-offices. The expen- 


diture of these sums on the improvement of the lines | Pe 


would probably avert accidents altogether. The railway 
companies might not be better off, but the public would 
be safer, This game is, we think, worth the candle. 


SAFETY VALVES FOR MARINE BOILERS, 


THE importance of the subject is so great that we shall 
not apologise to our readers for speaking for the third time 
about the loading of marine boiler safety valves. It is 
beyond dispute that at the present moment the Board of 
Trade are in direct antagoniam with every marine engine 
builder and steamship owner in the a as regards 
the system to be adopted in loadi ety valves. We 
have on the one side the best engineering talent in the 
world asserting that the day for dead weights, or, indeed; 
for weights of any kind, has passed away, and that 
the only suitable method of loading safety valves in ships 
is by springs; and on the other side we have one or two of 
the leading officials of the Board of Trade asserting that 
springs are unsafe, that they cause over- that 
safety valves loaded by springs are unreliable, that at best 





they can only be looked upon as experimental, and, finally, 


that they shall only be used under very vexatious limita- 
tions if they are to be used at all. In a question of this 
kind we cannot think that there will on the part of the 
ineerin blic be any long halting between two 
opinions. pment Neo geen eas 
necessary consequence posi as Governmen' 
servants possess any special technical knowledge or pre- 
science withheld from other men. They are, 80 far as 
we are aware, fairly competent to fulfil their duties, and 
with some exceptions, from the highest to the lowest they 
discharge these duties’ with skill, diligence, and honesty 
of purpose. But it is beyond question that when they 
claim to themselves a right to override the opinions of men 
keenly interested in engineering, and practising the art 
with all the aid of an extended experience, they 
much. The Board of Trade have no powers of any kind 
other than those conferred by the Acts which they are 
called upon to administer; and when it occurs that a clause 
in an Act admits of various constructions, and refers simply 
to what may be regarded as a matter of fact, the of 
Trade officials cannot with Beg oy assert that their 
interpretation of the clause is the only accurate interpreta- 
tion. Now, it so happens that in all the dealings of these 
gentlemen with marine engines and boilers they work prin- 
cipally by the powers conferred on them by the Me t 
Shipping Act, which was intended, and very properly 
intended, for the protection of the public against the conse- 
quences of recklessness or parsimony on the part of steam 
and sailing ship owners. No doubt some individuals 
would like to see this Act a dead letter, but we are not of 
the number; and if it could be proved that the safety of 
the public might be in the slightest degree imperilled by 
the use of springs as a means of loading the safety valves 
of marine boilers, then, regardless of every circumstance of 
economy or ae kde y 7 of = and water, we 
should support the 0 e and wage war against 
spring hen to the best of our ability. But it has never 
been proved that spring loads are dangerous. On the 
coutrary, they answer, and have answered for on | years 
in the most satisfactory way on our rai an 
they have been tried at sea they have invariably worked 
well, We are compelled, then, to the conclusion, that 
Mr. Traill and Mr. M‘Farlane Gray interdict the use of 
spring safety valves at sea without any just reason what- 
ever. They are SS against them, or they fancy 
that springs might occasion a little more trouble in 
inspection than weights, and so they oppose the introduc- 
tion of a cabstentiall improvement in marine engineering 
in a very bigoted and despotic fashion. But there is, 
furthermore, good reason to conclude that if shipowners 
please to use spring safety valves the Board of Trade 
cannot refuse a certificate. BS Act wr MA. a r 
silent as regards the system of loading to opted, an 
we suspect that Mr. Traill would find infinite dificulty in 
maintaining his position in a court of law. Asa case in 
int we may state that some time since Messrs, John 
“on and Son supplied boilers to our own Government 
and to the Leith and Hamburg Steamship Company. The 
boilers were similar in all ts, but the Admiralty 
loaded their valves to 701lb., while the Board of Trade 
would only allow 60 lb. to the merchant ship. The Leith 
and Hanbun Company did not understand this, and 
threatened to take the case into court. The Board of 
Trade then gave way ve vy wey and allowed 70 lb. 
to be carri It is possible that if the like pressure were 
put on them as regards spring loads the result would be 
the same, and we confess that we should be much pleased 
to find some eminent firm of engineers or shipowners com- 
pelling the Board of Trade to prove their right to interfere 
with the manner of loading a safety valve so long as its 
action was satisfactory. 

The whole question can be discussed in another way, and 
one which is more conclusive than an appeal to the law 
courts. Mr. M‘Farlane Gray’s objection to spring loads 
is based principally on the assumed fact that the pressure 
must rise considerably above that to which the valve is 
ae before it = oom the boiler. Sates we 

ink, to meet with anything at once so op to reason 
and to fact. It should be tows that a spring will differ 
in its action from a dead weight only in this, that as the 
valve rises the spring becomes compressed and the load is 
augmented. Now, it is quite true that a spring might be 
so contrived that while it would allow agen fe to rise 
from its seat or begin to breathe without increasing the 

ressure, yet that the pressure would be more than doubled 
‘ore the boiler was relieved properly and fully. Such a 
—e would represent not the use of the system, but its 
abuse. It is possible to use a spring so long that the rise 
of the valve and the compression or extension of the sprin 
will be as nothing. For ag ee when the valve is loaded 
directly, the spring may be double; one helix inside 
another resting on the valve, while the outer helix is 
secured at the lower end to the valve-box. As the valve 
rises it will compress the inner helix, but it will extend the 
outer helix, and it is thus possible by the aid of this com- 
usating arrangement to get as much lift with a spri 
only 1ft. high as could be had in the ordinary way wi 
aspring 2ft. high. in, by the use of bent levers, it 
is possible so to load valve that the pressure cannot 
augment by more than a single pound; Mr. Gray must be 
aware of these facts. To make the case as it stands 
perfectly clear, we may again explain that when the Board 
of Trade sanction a spring they insist that the load must 
be reduced by as much as the pressure augments before the 
safety valve blows enough to prevent further increase of 
pressure. Thus, :et us say that a boiler is to work at 50 Ib, 
and that it will not be relieved by the safety valve until 
the gauge shows 55 Ib., then the valve must be set to blow 
off at 451b. Engineers naturally object to this, and they 
ask, as we do, why this rule should be enforced in the case 
of spring loads while no notice is taken of the rise in 
pressure which always takes with dead or lever 
weights? If it is right in one case, then it is right in 
another; for, as we have pointed out, there is no necessary 
sculiarity in the action of a spring as compared with a 
weight rendering exceptional legislation defensible in 
the case of spring 
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ly igate the whole matter the 
absurd does the action of the Board of Trade appear. 
ae the — on Mr. —_ ~ 
paper, w! appeared in our columns, was resum 
the Institution of Engi in Sootlnd, and Mr. Jamieson, 
chairman, ve mee an « 
meut which be had carried out t teat pract y the di 
00 Ns ee oy ing. The 
i were carried out at Fairfield shi van, 
The boiler to which the experimental valve an teteahed 
was of the Cornish type, 12ft. long, 7ft. diameter, with two 
circular flues containing the furnaces, each 3ft. diameter, 
and running from end to end of the boiler. The flues had 
some Galloway tubes in them, and the flame passed from 
were at ny Og ate oP mah 
re along the bottom i ividing at the 
t, ap i each side to the chimns 
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passing along chimney. The 
total area of the fire-grate was 33 square feet, and the 
total area of the heating surface was 264 square feet. The 
valve used was of the ordinary form, with conical face 
in diameter. It corresponded with the Board of 
e requirements for marine boilers, having half an inch 
of area in the valve to each square foot of grate. In all 
the experiments the valve was loaded to a pressure of 33 lb. 
~ be inch. In the first experiment the valve was 
oaded with dead — on top, and was so arranged that 
every movement could be recorded. With the valve so 
loaded, on the first occasion it had > screwed over the 
top of it, to show what was the effect of a 
is sometimes placed on the valve. The steam was got up; 
and when 31 lb. were attained it lifted the weights, 
although loaded to 33 Ib., and the steam began to blow off. 
The maximum pressure was 34 lb., or 3 lb. were gained by 
firing as briskly as practicable. The steam was then let 
down, and the valve closed at 29 1b. The second experi- 
ment was made without a lip, and the steam began to 
blow off at 31 lb.; the maximum pressure was 34 Ib., and 
the valve shut fully when the steam fell to31 lb. The 
maximum lift of the valve in each of these experiments 
was as nearly the same as could be marked, being *1875in. 
In the next experiment the valve was loaded directly by 
spiral —- on top. Here the steam began to blow off, 
with a lip on the valve, at 33} lb. The maximum pres- 
sure of steam was 37} lb., or 4 lb. above the blow off; but 
the valve closed when the steam fell to 304 Ib. With the 
lip removed from the valve, the steam began to blow off at 
333 lb., while the maximum pressure rose to 36} lb., and 
the valve closed at 32 lb. The maximum lift of valve was 
identically the same in both instances—namely, °1875in. 
The third experiment was made with the valve loaded 
with balanced lever and weights, with a lip also screwed 
on the valve. That valve began to blow off at 30% Ib., the 
maximum pressure being 36 lIb., and the valve closing 
when steam fell to 264 lb. Without the lip, the steam be- 
gan to blow off at 32 lb. It rose to 37 lb., and closed at 
29 1b. The maximum lift of valve was ‘175in. with the 
lip on valve, and ‘196in. without the lip—so that it will be 
denvel that it rose rather higher with the lip than with- 
out it. Here it will be seen that when dead weights were 
used the pressure rose 3 lb., while with springs the pres- 
sure rose in one experiment 4 Ib., that is to say 1 lb. more 
than with the dead weight; while in another experiment 
the rise in pressure wa; almost identical with both systems 
of loading. These facts go far to show that Mr. Traill and 
Mr. Gray are fighting with shadows, 

The construction of safety valves is a large subject, and 
we shall not enter upon it here. It is enough to say that 
all engineers are aware that safety valves can be loaded 
with the utmost precision and safety with springs. We 
shall not select any one system for description as being 
better than another ; there are at least half a dozen excel- 
lent valves in the market, and it is absurd to argue 
that an efficient marine valve has yet to be in- 
vented. It is, we think, impossible that the Board 
of Trade should much longer be able to oppose the 
adoption at sea of some one or all of these; but we 
are equally convinced that a determined effort is requisite 
to overcome the astounding inertia of Mr. Traill and Mr. 
Gray. How great this inertia is may be gathered from the 
following fact: A Scotch engineering firm recently applied 
to the Board of Trade for permission to fit spring load 
safety valves to the steamship Staffa, and in reply the 
Board declined to grant the required permission, stating 
that “they would not allow any more spring valves to be 
put on at present, as they considered that there were 
plenty afloat for experiment.” We rub our eyes and ask, 
is this really the year 1874? Is it possible that the marine 
surveyors of the of trade are so ignorant of all that 
is going on around them that they regard the use of spring 
loads as experimental ? 
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Tue LanGest BELT IN THE WORLD.—The Buckingham Elevator 
Company, C was supplied not long since by the New York 
Belting and i Company with a mammoth belt which has 
six thicknesses or layers of duck and rubber, is 48in. in width, 
$20ft. in length, and weighs 3600 lb., being the largest belt in the 
world. It runs as smoothly and is altogether as perfect in its 
action as a belt of one-twentieth its dimensions, and gives perfect 
satisfaction, To make a belt of leather 320ft. in length, 
thicknesses, would require about 259 hides, and would cost double 
the price of a rubber belt of the same length, width, and thick- 
ness,—American Coal and Iron Record. 

THE METEOROLOGICAL SocireTy.—The usual monthly meeting of 
this Society was held ou Wednesday evening, the 18th inst., at 

i , Great George-street ; Dr. 
R. J. aon —"e in the chair. Arthur Robert 
Andersson, William Samuel G. Denton, and Charles 
Harding were elected Fellows of the ge the names of six 
candidates for were announced, The following pe 
were then read:—“ General Remarks on the West otien 
Orelones, partionleety eno sour 9th te the 21st September, 

72,” by F, H. Jahncke, Harbour Master of St, Thomas; “‘ New 
Forms of Alcohol ” by James J. Hicks, F.M.S.; 
“ An Improved Vacuum Solar Thermometer,” by James 
2, Miche, DAs end “ Note ona Waterspout which b’ on 
Moun’ 


urst on the 

tain in Argyleshire, in A 1873,” 
Hobort Hi Scott MA FRSA very intersting dpousson 
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COAL-CUTTING BY MACHINERY: ITSPROBABLE 
INFLUENCE ONTHE FUTUREOF COAL-MINING 
INDUSTRY.* 


Some of the wisest philosophers have taught us that the more a 
man has learned the more he finds be has to learn ; and we are all 
familiar with the sage reflection of Sir Isaac Newton, who, with 
all his knowledge, declared that to himself he seemed to be like a 
man walking by the sea-shore and gathering here and there a stray 

bble, ale Go geet ocean of truth lay all undiscovered before 

im. Some such thought as this occurs to my mind when I survey 
the very wide question of the potential results of the application of 
mechanical appliances to coal-mining. It is a subject upon which 
I have ee ue so ataaten, otherwise 4 should ar 
have presum: a ‘ore you this evening ; but it is a 
subject res ing Piich the more I study it the more I am im- 

ressed with its vast scope and importance. Nothing is further 
rom my perp than to read you a historical essay on the 
triumphs and failures of coal-cutting machines. Many volumes 
would be required to do aught like justice to such a task. All 
that I now propose is to fun. of certain well-attended results of 
the operation of coal-cutting pes gee Dy lay before _ some 
interesting facts and calculations with w I have been furnished 
in further attestation of these results, and to draw your attention 
to certain important conclusions which may be educed therefrom. 
Before ag 5 this, however, let me briefly put in posses- 
sion of the following prelimi facts :—The idea of substituting 
mechanical appliances for hand labour in the hewing of coal is 
not a new one. From a 5 read some years ago before the 
North of England Institute of Mining and Mechanical Engineers, 
I have ascertained that so far back as 1761, one Michael Menzie 
of Newcastle, took out a patent for this purpose. In 17! 
another patent was taken out for cutting coal by machinery, the 
next patent was taken out in 1783, and the next in 1818, so that 
between the two latter dates there was a long period of inaction 
so far as this sphere of invention is concerned. Other patents 
followed in 1830, 1843, and 1846 respectively. From 1846 to 1852 
no fresh patent was taken out, but between the latter year and 
1864 no less than twelve new patents were obtained. In 1866 
Gleadhill took out a patent for cutting coal by an endless chain 
and gib projecting from the side of the machine and forced through 
the coal by the forward motion of the carriage. This patent has 
since been modified and improved by Messrs. William Baird and 
Co., of Glasgow, and it is now known as the Gartsherrie machine, 
by which name I shall again have occasion to speak of it. Up to 
the period at which we have now arrived very little enco ent 
was given to the patentees of coal-cutting machines. It is pro- 
bable, indeed, that in no phase of human invention had ingenuity 
and money been spent to so little purpose. People had not then 
learned to face the probability of an ultimate exhaustion of our 
coal supply; nor had they experienced the expense and incon- 
venience of a coal famine. The output of coal was sufficient, and 
often more than suflicient, for all our requirements. Coal that 
now costs 16s. to 20s. per ton was then a drug in the market at 
3s. to 4s. per ton, so that there was no direct incentive to substi- 
tute mechanical for hand labourer. But some eight or nine years 

o the extraordinary increase in the production of coal (which 
advanced from 65 million tons in 1855 to 98 million tons in 1865), 
and the equally remarkable increment of consumption (which ad- 
vanced from 2 tons 14 cwt. and 5 lb. per head of the population in 
1855, to 3 tons 13 cwt. 2 qr. and 241b. in 1865), ca more atten- 
tion to be paid to the question of coal. mining, not only by coal- 
owners, but also by statisticians and political economists. In the 
session of 1865 the Council of the North of England Institute of 
Mining and Mechanical Engineers appointed thirteen of their 
number to ee upon the performance of any coal-cutting 
machines which might be on trial ; but the only report that these 
gentlemen ever made was that they had not been favoured with 
any communications on the subject, although they made inquiries 
in all the principal coal-mining districts throughout the country. 
In & paper read before the Mining and Mechanical of 
the North in the session 1864-65, Mr. T. W. Embleton stated that 
there were then three machines in operation—one upon the slotting 
principle at the Kippax Colliery, near Leeds ; Firth’s machine, on 
the pick principle, at Hetton Colliery; and Harrison’s rotary 
machine at the Bishop’s Close Colliery. From 1761 to 1869 there 
were altogether 104 patents taken out for coal-cutting machines, 
and of this large number I think I shall be safe in saying that not 
more than half a dozen are now in successful use, while the vast 
majority have long since been relegated to the limbo of unlucky 
ventures. 

In speaking of the results of coal-cutting machinery, we are 
bound to take into account the best results of the best machines 
yet invented. The adoption of this course will probably lead to 
what some would call invidious distinctions, but in no other way 
can we secure a fair datum line from which to draw our conclu- 
sions. The best results already obtained by coal-cutting ma- 
chinery are likely in course of time, and as that class of nove Newall 
becomes more perfect, to take the rank of average, or it may be of 
the worst results. In this direction there is such unlimited sco 
for progression that we cannot possibly stop where we are. 
far as I have been able to ascertain, the machines most generally 
and profitably used at the yewnet day are those of Mr. William 
Firth, of a ~~ as om, Saws sade peers yo gy: 
Respecting the former, the patentee a r ‘ore the 
British Association in p nel, vo He stated that in * long wall” 
working one of his machines would, under favourable conditions, 
cut twenty yards in an hour to the depth of 3ft.; but ten yards 
per hour, or sixty yards in a shift, was very good work, being 
equal to the day’s work of twelve average men, whereas a man, a 
youth, and a boy were the only persons employed to work the 
machine. It is true that three are sufficient to work the machine 
—that is, to remove and lay down the road and clear away the 
débris ; but that number does not fairly represent the total amount 
of labour necessary to get the coal ; for in working with machinery, 
as in working by hand, it requires hewers, brushers, deputies, 
putters, and other colliery y aerpenee to bring the coal to bank ; 
and partial statements like that made by Mr. Firth are calculated 
to convey to the non-practical mind the impression that the 
services of all these are more or less wi Firth’s 
machine has been at work at the Hetton Colliery for ten years, 
with longer or shorter intervals of repose. Its results have been 
variable, but on the whole satisfactory. The principle of the 

i machine is not, however, theoretically sound. Like the 
Levick and Jones machine (which was also tried at Hetton in 1867), 
it is found that one-half the power necessary to work the machine 
is lost in drawing the pick back to strike another blow. In the 
rotary machine, such as those of Baird’s and Winstanley’s, all 
this loss of power is avoided, so that to this extent the one prin- 
ciple is much superior to the other. The simplicity of the Firth 
— and its uent non-liability to get out of order, are, 

owever, 


advantages of great importance, and have more than 
once led to its 
theoretically 


tage over 
science. A table, with which I 
source, shows that in experiments made a 
was a difference pete | ag: 
2 


opinion of many practical men, and 

tiality, when I say that it is the most perfect that has 

devised. For the six or seven years the Messrs. 

carried out successive improvements on this 

2 diture of labour and money. Until last 
in the collieries belon, to the 

regularly cut from 300ft. to 


* Read befcre the Cleveland Institute of E gineers, Middlesbrough. 
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cost of prod: 

ventilation ; (3) a reduction of waste ; and (4) a 
from the hardest part of his toil. 

highly important to ascertain the extent to which coal- 
machinery fulfils these conditions. 

the Gartsherrie coal-cutting machine has 
ava yob boon tried on 2 snalo cufliciontiy largo and complete te gives 
definite idea of the minimum cost of production ; nor are we likely 
to arrive at this result for some tine to come. At the Hetton 
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and most practicable power. Water was used by Carrett to actuate 
his machine, but by far the greater number of such machines 
have been worked with compressed air, Although it has been 
urged that in the use of compressed air a portion of the power is 
lost by displacement of the latent heat, whereas by the use of 
water the only loss is that arising from friction, it is now uni- 
versally admitted that air isa more reliable and more advantageous 
motor for this purpose than any other. To generate the com- 
pressed air involves the cost of a considerable quantity of fuel ; but 
that quantity will vary very little whether the number of machines 
at work is one or a dozen, and at the pit mouth its cost will not be 
seriously felt. I am notin a position to give even an approximate 
idea of the consumption of fuel necessary to work the herrie 
ine; but if we assume that it will re t a penny per ton 

on the gross output, and other incidental charges, such as those 
necessary to keep the machine in order, will be covered by a penny 
r ton more, we have a residual economy of a shilling per ton 
by the substitution of mechanical for hand labour. By this calcula- 
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or holed by the Ga:tsherrie coal-cutter :— 


No. of men. 








24 Hewers, per tom ... 6. see see ane . 
8 RS ak ab isda oe ib ah! eae a Se 0 5 
6 Pu - sak sail be 0 2 

6 Menatcutters .. .. « 0 8 

8 Brake and foremen ... ... 91 

2 Men repairing cutter-chain 01 

49 2 7} 


To get the same quantity of coal at Hetton Colliery by hand 
hewing would require— 


Cost. 

= of men. . ¢ 
67 Hewers, per ton ... § 

6 Putters ee ee ee 0 2% 

ee 0 3} 

76 8 94 


Showing a difference in favour of the coal-cutter of 1s. 2d. per 


At the Espieside Colliery, belonging to the Messrs. Baird, the 
Gartsherrie coal-cutter required to prod 120 yards of coal 
(equal to 80 tons)—as per data, supplied by Mr. Wm. Steven- 
son, the underground manager :— 





No. of men, on, 
8 
15 h 
10 brushers “  * 24 
5 putters ° eo ce 0s 
8 men at cutter 9 08 ec co ec @ G 
2 brake and firemen ae ap a co & 1 
2 men repairing cutter chain .. «2 «+ «+ 0 1 
37 3 13 
The difference of per ton between Hetton and Espieside is 
due to the fact that the seam worked at the former colliery is 4ft. 
whereas at the latter colliery it is only 2ft. Gin. In both 


however, it is assumed that the coal is brought 130 yards 


from the face of the the putters. 
Scere nee agers for the cost of the 


no 

uired to work the machinery. In the earlier days 
of me \oub<alting, there was a considerable difference of 
opinion 6s to whether c-mpressed air or water supplied the cheapest 








TUF GARTSHERGIE COAL-CUTIING 


men required to remove 120 yards of coal (equal to 130 tons) kived , 
led | were universally adopted there would be an economy of at least 
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MACHINE, 
tion, then, we arrive at the fact that if coal-cutting machinery 


£6,000,000 effected in raising the 120,000,000 tons of coal now 
annually produced in the United Kingdom. I say at le«st 
£6,000,000 becanse there is no doubt if our collieries were worked 
entirely by mechanical power the difference in favour of coal- 
cutting machinery would be very much greater than any results 


| hitherto obtained have proved to be practicable. 


Another important consideration germane to the phase of our 
subject is the extent to which the application of coal-cutting by 
machinery will reduce the number of colliery operatives. The 
results obtained at the Hetton and Gartsherrie collieries proved 
that by using single machines 49 men can do the same amount of 
work as 79 by hand-hewing. But the more extensive coal-cutting 
by machinery is adopted the greater this reduction will become, 
and I shall certainly not be overstepping the mark if I estimate 
that we could dispense with at least one-half of the men now em- 

loyed in our coal mines in the event of mechanical hewing 

coming the rule instead of the exception, or, in other words, the 
418,088 men employed in raising our output of 123,393 853 tons 
of coal last year might be reduced to 200,000, The transition from 
hand labour to m: vical wil] probably be so slewly accomplished 
that we shall never be able to realise the full value of this reduc- 
tion. We need not, in an alarmist spirit, contemplate the possi- 
bility of 200,000 men ng i at once and without any warning 
deprived of ve. e commissioners appointed to inquire 
into the probable extent and duration of our coal ome ave 
calculated, on the basis of diminishing ratios, that within a hun- 
dred years from now our home consumption ef coal will reach the 
gigantic total of 274,000,000 tons per annum, or considerably more 
than double our total output of coal at the present time, an if our 
export trade is increased in the same ratio, the production of coal 
in the United Kingdom will be nearly four times greater in 1974 
than it is likely to be during the current year. The large and 
rapid development of our c resources will so keep pace with 
the substitution of mechanical for manual labour in our mines 
that there is no reason why trades unionists or any other class 
should fear the effect of the change. On the contrary, there is 
already such a dearth of skilled miners throughout the country 
that we shall have the utmost difficulty in keeping the supply of 
coal abreast of the demand unless this change is to 
take effect. The ment Inspectors’ returns show that the 
numbcr of miners employed in the United Kingd m advanced 
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from 370,881 in 1871 to 418,088 in 1872, being an increase within a 
single year of 47,207. This increase is not a natural one ; it is not 
dependent upon those who are “native and to the manner born,” 
but is due to a large external accretion of operatives, recruiting 
the ranks of our miners from other kinds and branches of labour. 
The introduction of coal-cutting machinery seems to be the only 
means of so regulating the demand for colliery labour as to enable 
the reply to respond to it in an even and natural way. 

(2) The next great merit claimed for coal-cutting machinery is 
an improvement in the ventilation of our mines, Everybody 
knows that good ventilation is one of the greatest desiderata in 
coal mining; that the miner’s health and safety are dependent 
7 it ; and that, while it is one of the most essential, it is one 
of the most difficult duties of the mining engineer, The question 
of ventilation is, moreover, closely bound up with the extent 
and duration of our available coal supply. It has often been to 
me a matter both of surprise and of regret that the commissioners 
appointed by Parliament to inquire into this subject took so little 
heed of the effects of coal-cutting machinery in relation thereto, 
The report of the commission itself, dated the 27th July, 1871, 
contains no allusion whatever to this phase of their inquiry ; and 


large, because it opens up a pros of extending our mineral 
resources, and so edlenging the era of our industrial 
supremacy; and I have now to demonstrate that it is 
good for the miner, because it will abrogate his irksome 
toil. The third proposition is so self-evident that it may almost 
be called an axiom. It is not necessary on the borders of the 
largest and the most productive coal-field in England that I should 
seek to describe the modus operandi of hand hewing. It is the 
hardest, the most enervating and unwholesome, and I may add the 
most brutalising work that falls to the lot of man, Stretched 
upon his back or upon his side, or cramped and huddled up in a 
space which no ordinary man could enter, the miner pursues his 
darksome and cheerless toil, until at an age when most other 
men are in their prime, he becomes a useless, decrepid, and pre- 
maturely aged man, stricken with asthma or with some other 
disease which he will carry with him to his too early grave. 
Surely if it were possible to remove from the miner the hardest 
part of his labour, it would be the duty of the coalowner to do so 
irrespective of the cost. But when, by doing so, he will also 
benefit himself, and confer permanent advantage upon the country, 
then I say this duty becomes a bounden obligation, which no man 





only one of the five committees appointed by the to 
deal with different branches of their inquiry refers to it in any 
way. Thisis the committee that dealt with ‘‘ possible depths in 
working,” and it dismisses the subject of our paper with the re- 
mark that “the more general introduction of coal-cutting 
machines, worked by compressed air conveyed into the mine by 
pipes, would have some effect in lowering temperature, and would 
at the same time supersede the labour of hewing, which, from its 
arduous nature, is that form of labour against which high tem- 
perature chiefly militates. Mr. Lindsay Wood states in his 
evidence that the air discharged from the pneumatic coal-cutting 
machines is reduced by expansion in the act of escaping to a tem- 
perature of 70 deg. Fah. Sew freezing, and that the air from one 
machine is sufficient to lower the temperature of the whole body 
of air flowing past a working pace of 1 deg. Fah. He thinks that 
as many as seven of these machines might be employed at one 
working face ; but it does not follow that the collective action of 
these seven machines would reduce the temperature sevenfold, 
because the principle of accelerated absorption by reduction of 
temperature again intervenes, and would in a great measure 
defeat the cooling action of the machines.” Asa regular thing, 
it is now found that the use of a single Gartsherrie machine in the 
Hetton Colliery reduces the temperature at the working face 
by 2 deg., the pressure of air at the cutter varying from 15 |b. te 
17 1b. Assuming that there is a possibility of employing seven 
machines in one working face, and that there we reduce the atmo- 
sphere in a corresponding ratio, we should find the temperature 
of the air reduced by 14 deg. In reference to the present, this is 
perhaps a matter of little moment, because in most of our 
collieries the means of ventilation are already sufficiently 
adequate, or may easily be made so. But it is a considera- 
tion of the utmost importance in relation to the future of 
the British coal trade. The Coal Commission of 1869-70 
adopted 4000ft. as the limit of practicable depth in working, and 
based their calculations as to the duration of our supplies there- 
upon, But Mr. George Elliot did not think that it would be 
possible to work coal commercially at a greater depth than 3000ft. 
At that depth a temperature of 100 deg. is met with, whereas the 
temperature at a depth of 4000ft. is 116 deg. Mr. L. Wood, 
although believing that it would be quite competent for men to 
work coal at a temperature of 98 deg., thinks that at that tempera- 
ture it would require two men to do the work of one in an ordi- 
nary way. There are of course cases in which men work in an even 
higher temperature than this. There are certain operations con- 
nected with glass-making which require men to work in an 
atmosphere heated from 100 deg. to 120 deg., and at the works of 
Messrs. Chance, of Birmingham, men work in this atmosphere 
from eight to ten hours three times a week, with an interval of 
thirty hours between two consecutive workings, without any 
apparent injury to health. In the stokeholes of steamers, 
especially those of the Peninsular and Oriental Company, the 
uniform temperature is from 100 deg. to 140deg. ; and in the 
Clitford pron seers Mine, in working a valuable lode of copper, 
men have endured a temperature of 110 deg. to 117 deg. In all 
these cases, however, the men had ready access to the fresh air 

a condition which could not apply to a coal mine at a depth of 
S000ft, to 4000ft. Most medical men are agreed that dry air at 
100 deg. Fah, is the limit of human endurance in working, and 
we cannot, I fear, rely upon our own miners being able to work at 
so high a temperature. The difference of temperature, therefore, 
between a depth of 3000ft. and a depth of 4000ft. must be got rid 
of by some mechanical means before it is practicable to work coal 
at the latter depth. Coal-cutting machinery will undoubtedly be 
the chief means to this end. Mr. Brownlees, the well-known 
engineer, found in constructing the Mont Cenis Tunnel that the 
compressed air from the boring machines always reduced the 
temperature sufliciently to allow the men to work without any 
serious discomfort, The application of the same force under well- 
regulated conditions should produce the same results in the coal 
mine, At the present time the deepest pit in England is only 
2010ft, That depth is attained in the Rose Bridge Collicries at 
Wigan ; but in the Charleroi district there is a pit sunk to the 
depth of S80 yards. We have not, however, any practical 
expericnee of the conditions affecting the working of collieries at 
the extreme depth of 3000ft. to 4000ft. When it becomes neces- 
sary to mine coal at such a depth, we shall —— have to pay 
much more for our fuel than we did last year, and by that time 
we shall have learned to practise economy and husband our 
resources to a much greater extent than we have yet done. 

(3) The next advantage claimed for coal-cutting by machinery isa 
reduction of waste. By waste we understand the small or dross 
produced in the getting of coal. At the present time, under the 
most favourable system of working, the ordinary and unavoidable 
loss is about 10 per cent.; whilst in a large number of cases, when 
the system of working practised is not suited to the peculiaritics 
of the seam, the ordinary waste and loss amounts to sometimes as 
much as 40 per cent, (Commission of 1869-70, Report C, p. 116). 
We shall not greatly err in assuming that the average waste and 
Joss amount to 20 per cent. in the Hetton Colliery. In a 4ft. seam 
the Gartsherrie machine gives a difference of 16 per cont. in the 
a of best coal, as compared with hand working ; and it 
1as been proved that the proportion of unavoidable waste is not 
more than 5 el cent., or full 15 per cent. less than the average 
proportion of waste by hand hewing. In other words, more than 
twenty-five million tons of coal are annually wasted in our 
collieries by the ordinary process of hewing ; whereas it is possible 
by mechanigal labour to reduce that quantity to seven and a-half 
millions. In some of our northern coal-fields, and, indeed, where- 
ever coal is adapted for cooking purposes, the great bulk of the 
waste can be utilised in the coking ovens ; but where coal is not 
coked waste invariably represents loss. Under the head of reduc- 
tion of waste, it will be well to notice that coal-cutting machinery 
can be applied to the thinnest seams, where it is physically im- 
woasible or economically unwise to apply hand labour; and a very 
ange additional avoidance of waste may be expected from this 
souree, 

(4) The relief of the miner from the hardest portion of his toil 
is in itself a recommendation which should lead to the universal 
adoption of coal-cutting machinery, and I do not disclose any 
secret when I say that it was chiefly with this end in view that the 
proprietors of the Hetton Colliery have so long persevered with 
mechanical power. It is often made a just cause of complaint by 
employers that their workmen throw needless and vexatious diffi- 
culties in the way of etn te 2m processes and appliances, 
But he would be an extremely shortsighted and heen miner 


who would seek to obstruct or resist this improvement. I have 
shown that coal-cutting machinery is good for the employer, 
because it diminishes the cost of production, and gives him a 
greater commend over his men ; that it is good for the country at 





is justified in shirking. The men employed about coal-cutting 
machinery are so sensible of the relief it gives them that they are 
content, as a rule, to take less than their ordinary pay. At the 
Hetton Colliery, the hewers by hand getting 24 tons of coal per man 
per shift, are paid 26s. per score ; whereas the men following the 
machine are only allowed 12s, 8d. per score. Miners and mine- 
owners apply the term “score” to their mode of reckoning, be- 
cause it is supposed to represent that number of tubs put out by 
the miners, but there is sometimes more and sometimes less than 
a score in the number that forms the basis of reckoning. At the 
Hetton Colliery the score consists of twenty-one tubs, each con- 
taining 8 cwt. When a coal-cutting machine is used there is 
little or no excavation by hand, All that is needed is to take up 
the *‘ bottom coal”—that is, the small quantity that the machine 
has passed over, The hardest work devolving upon the miners 
where machinery is employed is therefore that of filling the tubs ; 
and this is mere child’s play compared with the labour of hewing 
or excavating. : 

Having had occasion to refer so frequently to the Gartsherrie 
machine, I may now be permitted to give you some idea of its 
form and mode of working; and I do this all the more readily 
because I believe that up to the present time it has not been 
described to any technical or scientific 7 

The frame of the machine is 6ft. by 24ft. From one of the sides 
a horizontal jib is extended, round which passes an endless chain, 
whereon strong steel cutters are fixed. There are altogether nine 
of these cutters, and pow | are pressed forward into the coal when 
the cutting is about to be commenced by the distended jib, A 
chain wheel on an upright shaft drives the endless chain, The 
machine is self-propelling, and its forward motion along the face 
is given by an eccentric cast on the bevel wheel, which is fixed on 
the upright shaft already referred to. The straps of the eccentric 
are connected with a lever which drives a ratchet wheel. The 
chain which draws the machine forward is wound round a pro- 
pelling drum on the shaft of this ratchet wheel, the other end of 
the chain being made fast in front of the machine. When cutting 
commences, the endless chain, with the distended jib, moves 
slowly out of sight under the coal-cutting at a rate varying from 
#ft. to 1}ft. per minute. The compressor, which supplies the 
air, is erected at a distance of about thirty yards from the 
top of the shaft, Its diameter is 8in., and the length 
of stroke is 4ft. At Hettun, the compressor is built on 
rather a new principle, and until it has been more completely 
tested it would perhaps be unwise to speak either of its structural 
peculiarities or of its results. From the compressor to the mouth 
of}the drawing road the air is carried in 6in, metal pipes, an india- 
rubber tube taking it the rest of the distance to the machine. 
Three men are required to attend the machine, each of 
whom is paid at the rate of 6s, Sd, per shift. Another man 
is required to “‘ garthe ” or look after the chain, which is liable to 
get out of truth, and he is paid at the same rate, as is also the man 
whose duty it is to sharpen the cutters, which are brought to bank 
for this purpose after every shift. ‘The breadth of the cutters is 
2i}in., which represents the width of the face of the groove made 
by the machine. In the paper which he read before the British 
Association in August last, Mr. Frith pointed out that it was far 
more economical, while it was quite practicable, to work double 
shifts with his cutting machine, I do not share the opinion that it 
would be possible to work double shifts with the same machine. 
Experience has, at all events, proved the contrary. At the Hetton 
Collicries after the machine had been at work for nine hours it 
takes all the remaining fifteen out of the twenty-four hours 
to re-temper the cutters, clear away the coals, and put things 
generally into order for the next shift. Much yet remains to be 
done in working out and improving the details of this system. 

If I were to speak of other machines now in use at the same 
length as I have spoken of the Gartsherrie coal-cutter, I should 
prolong this paper beyond all reasonable limits. I may, however, 
say very briefly that among other machines that have recently 
received a good deal of attention, those of Hurd and Simpson, of 
Wakefield, and of Messrs. Winstanley and Barker, of Manchester, 
are not the least prominent. ‘he speciality of the former machine 
is that the air for working it is obtained from a portable compressor, 
which can be worked in any mine by animal or manual power, and 
fixed in close proximity to the coal-cutter. The great cost of com- 
pressing the airon the surfaceand bringing it to the machine in metal 

»ipes, as at the Hetton Colliery, is thus obviated, Winstanley and 
eles machine is designed for “‘ holeing” in mines worked on 
the ‘‘ wide work ” or ‘‘ long wall” system. It is driven, like all 
the others, by compressed air at a pressure of 201b, to 301b. per 
square inch, The cutter holes its own way into the coal, cutting 
from nothing up to 3ft., and in working at the Platt-lane Collieries 
and the pits of the Ince Hall Coal and Canal Company it has been 
found that the small coal made by this machine is only 25 to 35 
per cent. of the quantity of small coal produced by hand-holeing. 
In hard coal the average rate of holeing with a pressure of 301b. per 
square inch is twenty-tive yards per hour. Another machine now 
in successful operation is that of Dr. W. J. Clapp, better known 
as the Nant-y-Glo machine. A paper read on this machine before 
the last meeting of the British Association stated that it did its 
work by means of a series of rotating drills, which perforate the 
coal, and at the same time break down the divisions between the 
holes bored, ‘Uhere is still another machine, patented by Messrs. 
Gillott and Copley, which has been tried at the Wharncliffe Silk- 
stone Colliery, but with what result Iam unable to say. Neither 
am I able to speak of the merit of the machine brought out some 
months since by Mr. Simpson, a well-known mining engineer in 
the West of Scotland, 

Before concluding, I may say that the import of the subject to 
which I have invited your attention this evening may be stated in 
a single sentence—England’s future prosperity must to a Jarge 
extent depend upon her mineral resources, and these mineral 
resources will be largely affected by coal-cutting machinery. The 
experience of the past two years has amply proved that any restric- 
tion of or interference with our coal supply is sufficient to dis- 
organise all the springs of industry, and entail more or less of hard- 
ship, mischief, and inconvenience on every class of the community. 
I do not think, then, that I have atvall exaggerated the importance 
of coal-cutting machinery in reference to the future of the coal 
trade, nor shall igo err in predicting that in the not far 
distant future it become to ers and mineowners the ques- 
tion of questions, and receive much more consideration than it has 
ever done in the past. 





THE Russians are rted to be constructing a road from Khokan 
to Yarkand, and building steame.s for the navigation of the river 
Kashgar. Thore are also to be branch roads 1 to Ladakh and 
Afghanistan. ‘ 


LEGAL INTELLIGENCE, 


Before the ATTORNEY-GENERAL, SIR HENRY JAMES, 
RE ANTHONY'S APPLICATION. 


THIS was an opposition to the grant of letters patent by Mr. R. 
Griffiths, for the alleged reason that the subject-matter was not a 
“*new manufacture” within the meaning of the statute. 

The hearing was appointed by the Attorney-General, Sir Henry 
James, for the 12th ot February, when Mr. Haseltine, of the firm 
of Haseltine, Lake, and Co., who represented Mr, Anthony, sub- 
mitted (1) that the question now raised had been decided by the 
late Attorney-General, Sir John Coleridge, who had allowed the 
—— protection ; and (2) that Mr. Griffiths was not a person 
1aving an interest in opposing the grant as required by the Patent 
Act. He was sure a law officer would not in the absence of fraud 
reverse his own decision or the d of his pred after the 
inventor had acted upon this decision and paid the fee for notice 
to proceed. The law would not justify the Attorney-General in 
refusing a patent on such grounds at this stage of the application. 
The Act provides for an investigati enby the law officers before 
granting protection, and no doubt the last Attorney- 
General had performed his duty, and satisfied himself that 
this invention, for which he had allowed protection without 
objection, was the proper subject-matter for a patent, The oppo- 
sition, he said, was unprecedented, and he might be permitted to 
state, without opening the general question, that the invention 
was both meritorious and successful, the decision of the late 
Attorney-General having been confirmed by the public. There 
was no evidence that Mr. Griffiths had any interest in es 
this application, and this could not be inferred from the fact of 
his having entered the opposition. He was bound to show some 
special interest in his notice of objections, for the Patent Act did 
not authorise ‘‘any person” to oppose, otherwise the words 
** having an interest ’ would be without meaning, and according 
to the decision Mr, Griffiths must mention the material facts in 
his particulars of objection. He had not indicated any interest, 
which was a material fact in his notice or declarations which he 
had filed, For these reasons he submitted that the opposition 
should be dismissed without consideration of the merits of the 
application, and that costs should be allowed the applicant. 

The Attorney-General stated that he was inclined to accept the 
view that the question of ‘new manufacture” had been decided 
by the grant of provisional protection, and Mr. Griffiths did not 
appear to be a person having such an interest in opposing the grant 
of the letters patent as contemplated by the Patent Act. He said 
he would, however, take time to consider the points raised, and in 
case his decision was in favour of the applicant, no further hearing 
would be necessary; otherwise he would hear further arguments 
upon the merits of the invention. He did not see why Mr. Grif- 
fiths should not pay the costs in case he decided against him, 
which he should fix at a moderate sum without taxation. The de- 
cision afterwards given by the Attorney-General was that he 
could not reopen the question, which was before Sir John Cole- 
ridge, and he should be doing so if he allowed Mr. Griffiths to 
appear and object. The patent would be allowed with costs, 








SCHELLER AND BERCHTOLD’S STEAM ENGINE. 

WE illustrate this week a curious steam engine exhibited last 
year at Vienna, and constructed by Messrs. Scheller and Berch- 
told, of Thalweil, near Zurich. It will be seen almost at a glance 
that the valve gear is very peculiar, and we shall possibly have 
some difficulty in making its action intelligible to our readers. 
But before coming to the valve gear it will be well to call atten- 
tion to the general construction of the engine. The a and 
condenser are put into and form part of the frame or bed-plate. 
The cylinder is lljin. diameter and 238in. stroke. The way in 
which it is fixed to the bed-plate is shown very clearly in our 
double-page cut. Cross sections of the cylinder and valve gear 
will be found at page 151, Fig. 1. Fig. 2 is a back view of the 
cylinder; Fig. 3 a plan showing the valve gear; Fig. 4 is a sec- 
tion through the condenser and piston-rod guides ; Fig. 5 is a sec- 
tional plan of the condenser ; Fig. 6 is plan of the exhaust valve 
cam gear; Fig. 7 shows a detail; Figs. 8 and 9, in our double- 
page cut, show a modification of the valve gear included in 
Messrs. Scheller and Berchtold’s patent. The general peculiarities 
of the engine, such as the method of working the air-pump, will be 
readily understood from our engraving without further descrip- 
tion, and we may therefere come at once to the valve gear. 

Instead of slide valves the engine is fitted with four circular 
disc valves—two for the exhaust and two for the supply. These 
valves are all worked by cams, The exhaust valves are actuated, 
as shown in Fig. 6, by a cam on the lower end of the governor 
spindle. This spindle is driven from the crank-shaft by a long 
shaft and bevel gear, as shown, and makes one revolution for each 
revolution of the engine. The disc valves do not make a complete 
revolution, but swing backwards and forwards through about one- 
seventh of acircle. The motions of the exhaust valves are extremely 
simple ; they have to remain open during one-half a revolution and 
shut through the other half alternately, and a very simple cam 
suffices for this purpose. We may therefore dismiss the exhaust 
gear. The admission gear is far more complex. 

We have first two dash pots and springs, as shown in Figs. 2 
and 3, The valves are driven by a horizontal arm, Figs. 1 and 3, 
which turns on the pin B; C is quick-action cam, shown by dotted 
lines in Fig. 3; D is a brass slide, which carries a couple of webs, 
making a small groove G. The cam C communicates an oscilla- 
ting motion to A, and A carries the fulcrum of a lever H. This 
has at one end a steel striker J, which opens the valves by com- 
pressing the dash pot springs. K is a grooved block on the 
governor spindle, a pin in H takes into this groove, so that as the 
governor revolves H is moved quickly up and down. By this 
arrangement the striker J is shifted up and down so as first to 
take one valve-rod and then the other valve-rod alternately, for it 
will be seen that the dash ports are not placed on the same 
level. On the movable slide of the governor L on one of its faces 
is an inclined groove, in which runs the pin of the lever M. This 
lever is shifted by the rise and fall of the governor through the 
groove in the fixed slide in a way which will be easily understood. 
The lower end of M moves in a channel on the top of the block D. 

The action of the gear may be simply explained by saying that 
the valves are always opened by the cam C acting on the lever A, 
The remainder of the gear raises and lowers the striker J, so as 
alternately to take one and other of the piston-rods, if we may so 
call them, of the dash pots, It will be seen that the time during 
which the cam is in contact with A depends on the position of D 
on A, and this is settled by the action of the governor through 
| the lever M. 

We have omitted one or two details, Indeed itis almost impos- 
sible to make the action of this gear clear to one who has not seen 
the ~— at work, We fail to tind that, with all its complexity, 
itaffords any substantialadvantage over otherand more dagle forms 
of valve gear. The modification in l’igs, 8 and 9 in our two-page cut 
shows a much less complex, and in some respects superior arrange- 
ment. We have here a grooved disc revolving with the governor 
spindle, and giving motion to the striking lever. The striker 
proper slides in grooves on the lever, and is sé connected with the 
governor that the latter moves the striker to and from the valve- 
rods, and so settles the time of cut-off, 

e believe that one or two engines besides that exhibited at 
Vienna have been made on both systems, and have worked with 
. fair measure < pre But pe dae g engine op a. 
ng as an example of a peculiar p of continental engineering 
than anything den. 








Ir is announced that the Manchester Exhibition with its contents 
will be removed to Birmingham after Easter, but that the removal 
is dependent upon a gurantee of £1000 being secured, 
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THE CHEMICAL SOCIETY. 
. Thursday, 19th Feb,, 1874. 
Professor OpDLING, F.R.S., President, in the Chair. 


TsE names of the visitors ee | been announced, and the 
minutes of the previous meeting and confirmed, Mr. Walter 
Hills was formally admitted as a Fellow of the . The 
names read for the first time were those of Messrs. Edward 
Towrley Hardman, Leslie Crassweller Hill, Thomas W. Shore 
William Kellner, and Andrew Fuller H ves. For the third 
time, Messrs, John George Lyon, Francis J. W. Polglase, Magnus 
Ohren, Harry Grimshaw, William Carleton Williams, Herbert 


Green, Hi Tanner, Colonel William Boyle, Thomas Carnelly 
B.Se., and Alexander H. Sexton, who were then ballotted for and 
duly elected. 


e President then called on Mr. J. Bell, of the Laboratory, 
Somerset House, to deliver his lecture ‘‘On the Detection of 
Adulteration in Articles of Food and Drink,” 

The lecturer commenced by some preliminary remarks on the 
fiscal regulations with regard to adulteration. As early as. 1777 
an Act of Parliament was passed to prevent the adulteration of 
tea, and in the following year another, directed against the 
adulteration of tea and cof . In the prosecutions instituted by 
the Excise, however, every facility is afforded to the accused to 
defend himself by allowing him to have portions of the same 
sample as that analysed at Somerset House, for analysis and ex- 
amination by his own chemist, and in all cases the defendant 
is dealt with as leniently as possibl 

As the cheapness of many of the starches causes them to 
be largely used for adulteration, one of the first things necessary 
in studying the subject is to become acquainted with the micro- 
scopic characters of the various starches, such as those of wheat, 
barley, oats, rye, maize, sago, rice, potatoes, beans, peas, Xc, 
The speaker pointed out the distinctive characters of these, illus- 
trating his description by most beautifully executed drawings of 
the appearance which the different varieties of granules present 
under the microscope. He also noticed the various kinds of arrow- 
root occurring in commerce, namely, that of the Maranta arun- 
dinacee ; the East Indian or Curcuma arrowroot, from Curcuma 
angustifolia ; the Tacca arrowroot, from Tacca oceanica ; Cassava, 
or tapioca, from Manihot utilissima ; the Portland arrowroot, from 
the tubers of Arum maculatum ; and the Canna or Tous-les-mois, 
from the Canna edulis. The next subject treated was the adultera- 
tion of coffee, which can only be successfully accomplished after it 
is roasted and ground, but has, perhaps, been carried to as great 
an extent as almost any other article of food. A very simple way 
of detecting the presence of chicory in coffee is to sprinkle a little 
of it on the surface of water in a test tube or wineglass, when 





each particle of chicory becomes surrounded with an amber-coloured | sine , 
| next gave the result of his inspection. 


cloud, which spreads in streaks through the water until the whole 
acquires a brownish tinge ; with pure coffee, however, no cloud is 
produced until the lapse of about a quarter of an hour. 
method of detecting adulteration is by the depth of colour ob- 
tained by the infusion of a given weight of the suspected article in 
water, and by the density of theinfusion. The use of the microscope, 
however, is indispensable, and for this purpose it is necessary to be 
acquainted with the microscopic character of the various substances 
used to adulterate the coffee, such as chicory, mangold wurtzel, 
carrots, parsnips, turnips, beans, peas, acorns, locust beans, rye, 
the husks of mustard seeds, &c. The distinctive characters of 
these were described by the lecturer and illustrated by the en- 
larged drawings. He also noticed that the ash of coffee, remark- 
able as it is for the minute quantity of ‘silica it contains, and for 
the absence of soda, afforded a valuable indication of its purity. 

Tea is adulterated to a very large extent, not only with leaves 
of various kinds, including exhausted tea leaves, but also with 
inorganic substances, such as quartz, sand, and magnetic oxide of 
iron ; these latter substances are rolled up inside the leaf, and one 
sample of green tea examined was found to contain no less than 
20 per cent. of quartz and 8°6 of the magnetic oxide. The latter 
may readily be separated by grinding wp the tea and removing the 
magnetic oxide with a magnet. The facing employed for green 
tea usually consists of French chalk and Prussian blue, In the 
preparation of exhausted tea leaves they are rolled up with gum- 
water and then dried, catechu being added in some cases to restore 
the astringency. The article known as the “ maloo mixture” 
consists essentially of exhausted tea leaves. In searching for the 
presence of other leaves thaa those of the tea plant, the best 
method is to heat a small quantity of the suspected tea with water 
until the leaves are sufficiently softened to admit of being un- 
folded. They should then be spread out on a piece of glass and 
carefully examined as to the nature of the serrations and the 
character of the venation, also the appearance of the epidermis 
and the stomata, and the peculiarities of the hairs as shown by the 
microscope. The essential differences which the tea leaf presents 
when compared with other leaves were minutely described. The 
hemical composition of tea was next discussed, the amount of 
lignin and tannin being very important. 

The two kinds of pepper known in commerce as black and 
white pepper are derived from the same plant, but differ in the 
latter being bleached, or having the husk removed by washing ; 
but neither kind can be adulterated with success before it is 
ground. The most common adulterants of and pepper are 
linseed meal, the husks of mustard seeds, rice, and pea meal, 
and the flour and bran of the ordinary cereals, ground chillis 
being added to restore the pungency. Some of these substances 
can readily detected by ditfusing the pepper in water, and 
pouring the mixture on to a muslin sieve. The deep red particles 
of the chilli can then by recognised, and also the camphor-like 
fragments of rice. The mustard husks are known by their cup- 
like shape, whilst the smooth, shiny appearance of the linseed 
readily distinguishes it from the dull brown of the pepper. 

The lecture was copiously illustrated by very beautifully 
executed drawings of the structure of the various substances 
treated of as exhibited under the microscope ; but from want of 
time the author was unable to say anything about the adultera- 
tion of cocoa, tobacco, or beer. 

Dr. Odling, in proposing a vote of thanks to the lecturer, said 
how greatly obliged they were to him for his discourse, illustrated 
as it was with so many admirable drawings of the microscopic 
structure of the various articles of food, and of the substances 
used to adulterate them. It was a great privilege to be allowed 
to draw from the large store of valuable information he had 
accumulated, and hoped that it might be put in some permanent 
form for reference. 

The lecturer, in replying to questions from Dr. Wright and Dr, 
Voelcker, said that the amount of ligneous matter in tea was de- 
termined by thoroughly exhausting the leaves by repeatedly boil- 
ing them with fresh quantities of water until the washings 
were colourless, He thought that the amount of theine in an 
tea did not afford positive evidence as to whether it was adul- 
terated or not, as the amount in genuine teas varied from 1°8 to 
5°9 per cent.; the estimation of the tannin present was far more 





important. 
The meeting finally adjourned until Thursday, March 5th, when 
pers wiil be read ‘*On the Condition of the Spontaneous In- 


flammability of C ” by Mr, A. F, Hargreaves. (2) ‘‘ Re- 
searches on the Action i my Zine Couple on Organic 
Bodies. Part IV. On the les of the Olefines,” by Dr. 
J. H. Gladstone and Mr. A. Tribe, (3) “Action of zyl 
Chloride on Camphor.” Part II, by Dr. ato Tommasi. (4) 
** Action of Bichloracetyl Chloride on Urea,” by Messrs. D. 
Tommasi and R, Meldola. (5) ‘‘ On Sulphocyanide of Ammonium 
and Sulphooyanogen,” by Dr. T. L. Phipson. (6) *‘ Researches on 


the Action of the Co Zine Couple on Organic Bodies. 
Part V. On Ethyl e,” by Dr. J. H. Gladstone and Mr. 
A. Tribe. (7) ‘‘On the Action of Hydrogen on Finely Divided 
Metals,” by Mr. A, Tri! 


In our report of the last meeting of the Society (ride page 122) 





Another | 








Dr. Odling’s remark on Dr. Hows paper that “ the results were 


not new,” only applies to “the varying amount of coke yielded by 
the coal’in experennats on small quantities.” 


FATAL EXPLOSION ON BOARD A STEAMER. 


On Monday last Mr. E. A. Hilder, the Gravesend borough 
coroner, held an adjourned inquiry touching the death of three 
firemen who died from injuries received by the bursting of a boiler 
on board the Benbow on the 13th inst, ¢ Benbow is one of the 
General Steam Navigation Company's steamers; she was bound 
for Charente, and had got abreast of the Girdler lightship when 
the explosion occurred, disabling the vessel and scalding three 
firemen who were in the stokehole so severely that they died. 
The inquiry was opened on the 16th inst., con evidence having 
been taken as to identification, adjourned, mainly to give time for 
a full report of the inspection ordered by the Board of Trade. 
This adjourned inquiry lasted close upon six hours, 

Jas. B. Randall, captain of the Benbow, was the first witness 
examined. Having detailed the circumstances attending the ex- 
plosion, he stated that the boiler maker was aboard the vessel on 
the day before she started, and reperted everything right. 

Thomas Page, second engineer, said the vessel was fully inspected 
about seven weeksago. At the time of the accident the steam gauge 
showed 17 Ib. to 18 lb., which was not an over pressure, and she 
was making from 57 to 58 revolutions. 

Charles Hamilton, chief engineer, said the vessel had always 
been inspected prior to starting on the voyage. The tubes were 
leaky, but he had no fear of them. He sounded the plates with 
the boiler maker in the beginning of January, and thought them 
in good order. 

Mr. Joseph Beardmore, yard superintendent to the company at 
Deptford, said the Benbow was bought in 1866; she was built in 
the latter end of 1865. In the first construction the fire-bricks in 
the furnace ends were in actual communication with the iron ; but 
about eighteen months or two years ago he had the communication 
removed in accordance with the system they had adopted during 
the last few years. The explosion took place at the piece of iron 
which was formerly in connection with the fire-bricks, A curved 
plate gave way at what was supposed to be the strongest 
place. His theory in regard to the accident was that the iron had 
got crystallised F bende contact with the hot bricks, and thus | 
the place had become weakened. They could not make the dis- 
covery from the sound, because being a curved plate it would sound 
as well as possible. 

John Barnes, foreman boiler maker at the company’s works, 
Deptford, said he examined the boiler in December last. He put 
296 new tubes in, and tested it with about 19lb. steam, and the 
engineer was highly satisfied. 

Mr. Wm. Parker, engineer surveyor to the Board of Trade, 
He said: On the 16th of 
this month I anda colleague of mine inspected this boiler. From 
the plate on the machinery, the boiler appears to have been made 
by Messrs. Hawthorne and Co., of Newcastle-on-Tyne, in the 
— 1865, Itis a wet bottom boiler of the ordinary type, 12ft. Gin. 
ong by 20ft. Gin. broad, having five furnaces open to one combus- 
tion chamber, which is 18ft. Gin. long, with a circular bottom, as 
shown on the plan, struck from a radius of about 3Sin. We care- 
fully examined the part where the fracture had taken place, The 
circular part of the bottom of this chamber had collapsed, causing 
a fracture of about 57in. in length, and varying from 4in. to lin, 
in breadth, The fracture ran in almost a vertical direction, and 
was torn through the solid plate close to a vertical seam of rivets. 
The plate at the line of rupture measured yin. thick ; 
at a distance of 3in. from this line of rupture it is jin. thick, an 
it increased to about sin. thick at about 3ft. from the fracture. 
The circular bottom of this chamber being struck from a radius of 
36in., would present a surface of 4ft. 9in. by 18ft. Gin, in length, 
unsupported except by that support due to the circular form. 
The strength of this part of the boiler, as calculated from Sir 








Wm, Fairbairn’s formula, would give a working pressure for this 
point of only 2°7 1b. per square inch, taking the plates at yin. 
thick ; but using the same formula and taking the plate at | 
din. thick, as it was 3in. from the fracture, it gives a | 
working pressure of 4%31b. per square inch, The Board | 
of e rule would give a working pressure for in, thick of | 
2}1b.; and for }in. thick a working pressure of 34 lb, We carefully 
examined the other parts of the boiler. The safety valves were 
large enough in area, and loaded to 18 lb. per square inch, The 
stayed parts of the boiler had not a greater strain on them at this | 
pressure than 5000 Ib. per square inch of section of area. The top | 
of the shell of this boiler was weakened in its construction to about | 
22 per cent. of the original plate. This was caused by riveting on, | 
by a hole of abouti7ft. diameter, what formed the steam chest, and 
as the corners of this chest were also struck from a radius of about | 
36in., this part would follow the same law as cylindrical boilers ; | 
and, according to Sir Wm. Fairburn’s formula, would give a work- | 
ing pressure of 141b, We also found that this boiler had recently | 
undergone extensive repairs. There had been new tube plates, | 
about 300 new tubes, the furnace sides had been repaired, and the 
whole of the bottom restayed. There were eight screw patches on 
the back of the combustion chamber, and were such as we should 
expect to find in a boiler of that age. After this examination, 
and after carefully taking into consideration the circumstances 
attending this disaster, I am of opinion that this explosion did not 
occur from any neglect on the part of the attendants or from any 
parsimony on the part of theowners, but from the faulty construction 
of the bottom part of this ti hamber, which in its | 
original state should not have had a working pressure equal to the | 
panne at which it collapsed. It appears to have been constructed | 
y people who have neglected the laws of collapse and placed too | 
much confidence in curved surfaces, Mr, Parker was questioned | 
at considerable length by various members of the jury, the main | 
point of the queries being as to whether or not the company’s | 
engineers should have discovered the defect. 





Mr, Parker's replies 
were in effect that if they had gone into the question of construc- 
tion it would have been found that there was this faulty place, 

Mr. Peter Samson, also surveyor to the Board of Trade, concurred 
generally in the opinions of Mr. Parker. When the boiler was 
passed he should have insisted upon secing tracings ; he did not 
think it was possible to get at the strength properly without that. 
But probably nine out of ten would have passed it over under the 
circumstances. In reply to a ae, who asked if it was the 
duty of every engineer to know the law of collapse, Mr. Samson 
said that as a rule that law was known only to constructive 
engineers, probably nineteen out of twenty of the others would 
know nothing about it. 

Mr. Jones Saunders, likewise inspector to the Board of Trade, 
said he agreed with Mr. Parker in the main; but what he wished 
to point out was the difficulty of discovering the defect by a mere 
inspection, unless, as in their case, attention was particularly called 
to it by the disaster. There were two agencies at work to make 
up the total of weakness—one corrosion and the other faulty con- 
struction as described by his colleagues, He could not say 
positively that the part was too weak bya mere inspection ; it was 
necessary to take measurements and make scientific calculations, 

The coroner having briefly summed up, the jury considered their 
verdict for about half an hour in private, at the close of which 
time they found that the deceased were accidentally killed, and 
added the following :— “The jury recommend that in future 
= A y should have the boilers of their vessels periodically 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 
Grants and Datesof Provisional Protection for Six Montbs, 
E J y-lane, London, “‘ Improved 


5 Ernst Set, Ch 
ae of and apparatus for taking photographs at night.”—10tA October, 
873. 











3382. James Cane Coomse, Lesley-street, London, “Im- 
provements in the smelting and manufacture of pig iron:”—18th 
8851. Jomn Crosnte AITKEN Henperson and MaTTaew Exey, Hart-street, 
London, “ Improvements in neckties or cravata, of which im- 
———_ are applicable to other articles of apparel.” —26th 


, 1873. 

3990. Apotrne Braque, Rouen, France, “‘ An improved process of making 
bread.”—4th , 1873. 

4104. Atrrep Freperic Lacassaionn, St. Aubin Epinay, France, “A 
new or improved machine for napping cloth and other fabrics cross- 
wise.”—13th December, 1873. 

4132. Cuantes Lecuauper, Féchamp, France, “An improved life- 
preserving jacket, and apparatus connected therewith.”—16th December, 
1873. 

123. Gronce Henry Carne Heptey, Poole-street, Wolverhampton, 

itaffurdshire, “‘ An improved fire-lighter.” 

125, Wrtt1am Prxpan and Asner Grauam Prixpar, York, “ Improve- 
ments in silk machines for dressing flour, part of such improvements 
being applicable for sieving or sifting other powdered or pulverised 
material.”—9th January, 1874. 

151. James Sreap Crostanp, Manchester, “ Improvements in arrange- 
ments or apparatus for economising fuel and consuming smoke in 
stationary, marine, or locomotive steam boiler and other furnaces.” 

163. Henry Deacon, Appleton House, Widnes, | hire, “ Improve. 
ments in the treatment of imp ted porous subst employed 
for effecting chemical d of certain gases at an elevated 


temperature.”—12th January, ‘1874. 
197. Henry Yates, Rue Lafayette, St. Pierre-les-Calais, France, “ Im- 
tion of lace and other textile fabrica.”— 


pr ts in the or t 

15th Janua 1874. 

265. Epwarp Henry Crapock Monckton, Fineshade, Northamptonshire, 
“Improvements in magnetic engines, and in producing motive power, 
and in the apparatus for producing such motive power.”—2lst January, 
1874. 

299. Samvet Cuntirre Lister, Manningham, Yorkshire, “ Improvements 
in preparing and combing waste silk and wool, or hair, and in appa- 
ratus therefor.”—23rd January, 1874. 

331. James Howarp and Epwarp Tenney Bovsrieip, Bedford, “ Im- 
provements in steam boilers.”—26th January, 1874. 

409. Emrson Epwarp Mipp-rron, Anglesea-place, Southampton, Hamp- 
shire, “‘ An improved method of building and altering by lengthening, 
by the stern after the hull of yacht, sailing boat, or other vousel.”—-2nat 
February, 1874. 

447. Jonn Macixtosu, Westminster, “ Imy in materials for 
insulating telegraphic wires, part of which material is also applicable 
to covering other substances and rendering them waterproof.” 

449. Jounx Macrntosn, Westminster, “ Improvements in roads and ways, 
and the materials used for such purposes.”"—4th February, 1874. 

462. Jouw Arncurpatp CaLtenper, Edinburgh, Midlothian, N.B., “Im- 
provements in railway signals.” 

464. Joun Epwiw Suerman, Norbiton Hall, Surrey, “Improvements in 
stoves or firepl , and in apparats cted therewith.” 

466. Louts Ferpinanp TavVERNreR, jun., Leeds, Yorkshire, ‘ Improvo- 
ments in the production of felts and felted fabrics.” 

468. Josern Hatt, Leeds, Yorkshire, “ Improvements in machinery for 
squeezing or extracting the liquid matter from spent tan, spent hops, 
old used waste, and other materials.” 

470. Tuomas Paor, Reform Club, Pall Mall, Westminster, “ Improvements 
in steamships.” 

472. Henry Atrrep Otpersnaw, Southampton-buildings, Holborn, 
Londen, ‘‘An improved machine for turning down and fitting the 
gussets and other parts of boots and shoes.” 

475. Joun Henry Jounson, Lincoln’s-inn-tields, London, “Improvements 
in machinery or apparatus for treating or heckling flax and other 
fibrous materials.”—-A communication from Samuel Walker and Co., 
Lille, France. 

478. Tuappevs Hyatt, Gloucester-gardens, Hyde Park, London, “ Im- 
provements in the treatment of asbestos and in its application to 
various useful purposes in the arts and manufactures.” 

480, ALEXANDER MELVILLE CLarK, Chancery-lane, London, “ Improve- 
ments in treating and separating the constituents of maize for the 
production of flour.”—A communication from Louis Chiozza, Paris.— 
5th February, 1874 

481. Huon Evper, Easter Bearford, Haddingtonshire, N.B., ‘‘ Improve- 
ments in railway brakes.” 

482. Joun Corpy Baxter, Chatham, Kent, “ Improvements in boilers 
and engines or apparatus for obtaining motive power by means of 
elastic fluids.” 

485. James Joun Harror, Manchester, “Improvements in the manufac- 
ture of tin-lined lead piping, and of tin and lead piping, and of soil 
and water pipes, and in the apparatus employed in such manufacture, 
and in the covering of ae cables with lead.” 

486. Samvet Forp, Lansdown-place, South Lambeth, Surrey, “ Improve- 
monts in the prime movers actuated by the explosive force of mixtures 
of gases.” 

488. Cuantes Witiiam Kayser, Sheffield, “Improvements in or con- 
nected with steam, hydraulic, blowing, pumping, or water engines.”— 
A communication from Theodor Schultz, Vienna. 

489. Joun Watrer More, Market-street, Finsbury, London, and John 
Norman, Hoxton-square, London, ‘‘ Improvements in harness saddles 
or pads,”"— 6th February, 1874. 

490. Joun Barwert, Kennington-road, Surrey, “ Improvements 
machinery and apparatus for obtaining and applying motive power.” 

491. Coartes Courtney Cramr, Litchfield-road, Grove-road, Bow, 
Middlesex, ‘‘Improvements in the construction of tramways and 
apparatus connected therewith. 

492. Witnetm Sytvester Von Essen, Hamburgh, “ Improvements in 
apparatus for cleaning tubes of steam boilers.” 

493. Jutrus Hock, Ely-place, Holborn, London, “ Improvements in the 
amounts taken as fares by conductors of tramway cars, omnibuses, and 
such like public vehicles.” 

494. Francis Wittram Weer, Crewe, Cheshire, “ Improvements in 
mechanism or arrangements for actuating railway points and signals.” 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

593. Wittiam Cuiark, Chancery-lane, London, “ Improvements in steam 
and sailing vessels.”—A communication from Remigio Lo Forte, New 
York, U.S., and Robert Quintaralle, Brooklyn, New York, U.8S.—17th 
February, 1874. 

595. Joun Henry Jonson, Lincoln's-inn-fields, London, “ Improvements 
in the production of salicylic acid and of the isomeric and homologous 
acids.”—A communication from Hermann Kolbe, Leipzig, Saxony.— 
17th February, 1874. 


Notices of Intention to Proceed with Patents, 


451, Henry Josera West, Mason-street, Westminster Bridge-road, Surrey 
“ Iloe.”"—4th February, 1874. 

474. Grornork Hasettine, Southamy igs, London, “Sewing 
machines.”"—A communication from William Gould Beckwith.—5ta 
February, 1874. 

$288. Evorn Ernnst Jouannes Set, Chancery-lane, London, “ Taking 
photographs at night.”—10th October, 1873. 

3313. Bernnarnp Massey and Joan Uu.1, Stafford, “Steam boilers.”—13tA 
October, 18753. 

3320, James Wetcn, Manchester, “‘ Doubling frames, &c.” 

$322. Sranistas Louis Devavot, Southampton-buildings, 
London, “ Plaiting, coating, or covering iren direct —— > 
—l4th October, 1873. 

3330, ALEXANDER Metviute CLark, Chancery-lane, London, “ Pianoforte 
actions.”—A communication from Carl Heinrich Lud Plass. 

8339. Joun Clayton Mewsvrn, Fleet-street, London, “ Fire-eacapes.”—A 
communication from Louis Gilquin and Henri Charles de Lacauve. 

3343. Wi.z1am Rosert Lake, Southampton-buildings, London, ‘‘ Double- 
acting lift and force pumps.”—A communication from William D. 
Baxter.— 15th October, 1873. 

3349. Henry Cooks, Spring-wood House, Grimesthorpe, near Sheffield, 
* Utilising Bessemer steel rail ends.”——16th October, 1873. 

3360. Jonn Henry Jonnson, Lincoln's-inn-fields, London, “ Boilers, &c.” 

phe Eymael. 


builadt 





Holborn, 
or gold.” 





—A communication from Adol ) 

3361. Gronor Henry Goopman, Penrose-street, Newington, Surrey, 
* Breaking and c stones, £0.” 

3365. Groncr Gorpon pe Luna Byrow, Chancery-lane, London, “ Ord- 
nance, &c.”—A communication from William Mernorice Arnold. 

$369. Groner Beut GaLLoway, Millwall, London, ‘“ Economising fuel.”— 
17th October, 1873. 

3372. Atrrep Bevt, New Cross, “ Safety Y 

3376, ALEXANDER Browne, Southampt ngs, Holborn, London, 
“ Heating the blast of blast furnaces."—A communication from the 
Foundries and Forges Company. 

$885, Sam Menpet, hester, “* H wd 

8387. Ronert Stone, Liverpool, “ Artificial fuel.”—18th October, 1873. 

8393, Witi1aM Rosert Lake, Southampton-buildings, London, “ Folding, 
piling, measuring, and examining textile fabrics, &c.”—A communi- 
catfon from William Frederick Jobbins. 

8394. HENRY Satissury, Harpenden, “Washing and drying straw 

t. 


Joun Patterson, * Boring rocks, &c.”—20th October, 1873. 
3406. Gronar Cramnrns, Victoria-place, St. George’s-road, Camberwell, 
Surrey, ‘‘ Heels for boots and shoes.” 
$409. ALazrnon Sypney Ayre, Kingston-upon-Hull, “ Extracting oil 
from seeds, &c.” 


gas burners. 
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8411, Jonn Surra Rawortn, Manchester, “‘ Doubling and winding cotton, 


"21st October, 1873. 

o-. RoBERT WILLIAM Morris, Barrow-in-Furness, ‘“ Revolving 

un Witi1amM Ropertson and James Gurarie Orcuar, Dundee, N.B., 
and MATTHEW ANDREW Muir and James McItwaam, Glasgow, N.B., 


yarn or thread, &c. 

8480. SyDNEY hep we aang _— “ Relic the in 
id, ving pressure gas 
FRAncrs Wituan “Bown, Cincinnati, Hamilton, Ohio, U.S., 

weer 4 8 miglo, N.B., ringing and manglin 
AMES BELL, OW; ma- 

chinery.”—23rd October, 1! . 
London, agg 

Camacho. — 


3461. WittiaM Epwarp en. Chancery -lani 
an —A communication from José’ San’ 
r, 1 


a — McGtasuas, Dundee, N.B., “Softening jute, &c.”— 
3478. Robert JAMES Worts, Stockton-on-Tees, ‘‘Steam pumps.”— 27th 
tober, 1873. 


0c: 
3500. WILttaM HENRY Wi xrwson, Pelican Works, Great Hampton-street, 
ees ngham, “Nails and spikes.”—A communication from Barak T. 
0! 
8503. Epmonp Secues, Rue St. Appoline, Paris, “ Harmoniums. &.” 
bes ee Youna Darracorr Scott, Ealing, ‘‘ Kilns.”—28th October, 


3680. , Weep, Southam -buil Londo: 
srs files.® 18th Nevombee 1878 eh Se " 
ouN Henry Kwicut, We am "House, Farnham, ‘‘ Steam diggin 
machine.”—21st November, 18 $73. . 
8849. Jacop Baynes _THompson, bing Wraysbury, ‘‘ Smokeless 
on '—26th November, 1873. 

‘AUL RAOUL DE Faucnevx p’Houmy, Castle-street, Holborn, Lond 
anes Se sagley, ee Lag the ti er 
ULIUS SHELDON, 3 “ Stretching the 
felt hats "”— amen, Bid a ” 
4056. fn Ate ian Bradford, bad ee exhaust steam.” — 9th 
4104. A’ dag La St. A sea oan France, “ Nappin; 
LFRED FREDERIC LACASSIGN uu * Nay 

cloth. &c.”—13th December, 1873. ™ ere . 
4208. Wittiam Rosert Lake, 8 London, “ Ties 
or eoeatang SEE < of cotton, &c. ar pa nent me from William A. 

ordan. 
4209. Wrtitam Rosert Lake, Southampton-buildings, London, “ Artificial 
: a &c.”—A communication from L. D. Roudebush.—22nd December, 
4218. ALEXANDER Speip Livinostone, Bedward Lodge, Norwood, “ Arti- 
ficial fuel.”—23rd December, 1878. 
« baa AtpHonse Dexavions, Paris, ‘‘ Corkscrew.”—5th January, 


7 ;_ ™ Epwarp Newton, Chancery-lane, London, “ Preparing 
hydrate of magnesia.”—A pow we v= 4 from Charles H. Phillips.— 
6th January, 1874. 

82. FrepeRick Witt1am Fox, Cross-banks, Shipley, near Leeds, ‘‘ Comb- 
ing wool, &c.”—7th January. 1874. 

105. JAMES ATKINsoN, Stonefield-street, Islington, London, “‘ Cap or head- 
dress for travelling or resting the head.”—8th January, 1874. 

163. Henry Deacon, Appleton House, Widnes, ‘‘Treating impregnated 
porous substances,” —12th ee ag) 1874. 

197. Henry Yates, Rue Lafayette, St. Pierre-les-Calais, France, ‘‘ Orna- 
menting lace, &c.”—15th January, 1874. 

230. SamvEL TeLForp Dvtton, Worcester, ‘‘ Railway facing points.”— 
17th January, 1874. 

264. AnTHUR Maw, Benthall Works, near Broseley, ‘‘Moulds or dies 
used in the manufacture of earthenware or china from clay in the 
alten state by means of com: ."—21 st January, 1874, 

Tomas GrirFin, Derby, “ “Coupling for driving belts.” 
277. ALFRED TyLor and JoserH JonN — Newgate-street, London, 
easuring. coi ntrolling, ng, , regulating, g the supply of 
liquids and’ fluids, &e.” January. 187 

- THOMAS PAKENHAM, Curk-street, ‘Dublin, “Singeing pigs by the 

spp lication of gas.” 

289. Puitip Emspury Locxwoop, Leadenhall-street, London, “‘ Treating 
beer, &c.”—23rd January, 1874. 

353. Perer Cuaries, Stoke Newington, London, “ Controlling the supply 
of water to closets, &c.”—28th Jonvary, 1874. 

370. 3 Parsons Merriam, Leadenhall-street, London, “Soldering 
me’ 

876. James Ricwarps, Clifton Lodge, near Preston, ‘‘ Bicarbonate of 
soda,”—29th January, 1874, 

887. Ropert Henry Kay and Atrrep THomas RicHarpson, Gutter-lane, 
London, “ Silk crepe. "— 30th Eee 1874. 

“ am Reap, Stoppers for bottles to contain aérated 

qui 

ay "Suances Cooper, atin. “ Wor! the its of railwa: 

418. Witt1am Epwarp NEwro Tox, C wwe hd gg eH, Shears.” 
A communication from William X. Stevens.—2nd February, 1874. 

425. Cnartes Lowe, Redditch, “Separating and utilising certain 
mixed chemical products,”—3rd February, 1874. 

445. Grorce Barons Nortucote, jun., Feniton Rectory, Feniton, 

“* Scraping or cleaning 


hailat 








447. Jonn MAcINTOSH, Westminster, “‘ Materials for insulating telegraphic the 


es, dc.” 
449, JouN MacrntosH, Westminster, ‘‘ Roads and ways.” 
450. WiLL1AM Morcan-Browy, Southampton-buildings, London, “‘ Lasting 
ts and shoes.”— A communication from Charles Frederick Gardact 
and Ebenezer Pocock. 

bee BenJaMIn ANDRADE, West Smithfield, London, ‘Sausage-meat 

opping machines.” 

a. LFRED VinceNT Newron, Chancery-lane, London, ‘ Steam aon 
with combined Benjamin Talbot abi — and condenser.”—A communi 
cation from Benjamin = t agg ~ ae February, 1874. 

465. JaMEs WEBSTER, ig 

475. Joun Henry amen qinosin’ 's-inn-fields, London, “ Treating or 
heckling flax, &c.”—A communication$from Samuel Walker and Co. 

478. THADDEUS. Hyatt, Gloucester-gardens, Hyde Park, London, “ As- 
bestos,”—5th Febuary, 1874. 

= a Hock, ~ place, nage London, “Motor engines worked 
by 

500. Grorce ALonzo Sen = London, “ Liquid 

—- sing a from Franklin Wisner Brooks. — 7th 

‘ebruary, 1 

526. GEORGE —_ Eccles, ‘‘ Cutting and dressing stone, &c.”—10th 
February, 1874. 

595. Wittram CLARK, Chancery-lane, London, “Steam and pans 
vessels.” — A communication from Remigio Lo Forte and R 

Quintaralle.—17th February, 1874. 





All having an interest in any one of such applications 
should leave culars in writing objections to such capliestions 
S y cone o! Commissioners of Patents, within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


2645. Prore.ienrs ror Suips, F. Harris, London.—A communication from 
N. A. Patterson, Catan, | U.8.—Dated 7th pa 1873. 7 
The object of this in in to p a ler of a concavo-convex 
form adapted by the peculiar formation of its blades to impart to 
water in which it turns a longitudinal motion in a direction 
the axis of the screw, avoiding lateral or tangential motion, 


26652. Puncuina Parer SHEeeTs AND Carns, J. Woodcock, Manchester.— 








be 


7th A x 
This foenutien tae more covery » oe formation of pattern holes 
in sheets of jay eae of the sheets being 
eiterwands eieet to make them the holes formed by 
means ep =a and movable punches in contact punching 
are raised by the reader to prevent certain punches 


wires which wires ar 


from acting, according to the design or pattern required to be woven in 


the fabric. 

2653. Sewinc Macuives, J, Turner, .—Dated Tth A 1873. 
The object of this invention is to a o—.. 

direction of the in With respect to the » 80 

as to suit the juirements, or the or the con’ of the 


various 
operator. This the in’ 
bench in such a way that it will be capable 


pin through quarter or more of a circle. 
FOR 
Bray, Ireland.—Dated 7th August, 1873. 

The novelty of invention consists, in an t of 
vers in such a manner as to be available for zs ie 
Seca meee See comveteaity wie tie band or SOD 0 00 5 ant, 
Secon a in Se mennee ta which the w en 
without the vantage 


the wheels, so that rae levers can be 

dadnving the weight of the carriage after 

va | BOBS ne ee joven, W. R. Lake, Landon.—A communica- 
von Jrom Pope, Blizabeth, cw Jersey.—Dated 7th August, 1873. 

invention relates to ange mak my apne: mend for operat- 

pa aw gy and audible signal or causing them to be 

— by the agency of electricity, and to construction of the said 


2657. Wincues, A. Paul, Dumbarton. —Dated 8th August, 1873. 

In an arrangement em ing the improvements pair of steam 
cylinders are horizon on a sole plate, and are connected to a 
horizontal crank shaft having ite a se 3 also on the sole ——— fitted 
with non-reversing single eccentrics for working the cyli 

On the crank shaft two bevel wheels are mounted facing oe other with 


shaft at right angles to the crank shaft. The 

it a worm which gears with a worm wheel on a transverse horizontal shaft 

carried by side frames fixed upon the sole plate. The transverse shaft has 

at one end a spur wheel, with a slip clutch and ing, witha 

- spur wheel on the winding barrel shaft for single power ; whilst on the 
er end of it there is a pinion with a slip clutch and gearing intoa 

our wheel on the barrel shaft for double power. 

2658. PRESERVING Mear, J. G. Petrie, London.— Dated 

is pi describes dipping the meat in a solution 

of the following substances :—Bisulphite of lime, bisulphite of soda, bisul- 

phite of alumina, and sugar. 

2659. Provons, J. E. Ransome, Ipswich.—Dated 8th soe 1878. 

visional ee cation describes :—First, a dou’ fr 















efficient machine, whereby the stretching of boots, shoes, and the like is 
accomplished combinediy for all the = of the boot or shoe proper or 
independently at any desired part of 


eer. Mortve Powe, R. 8! Liverpool. —Dated 12th August, 1878. 
A machine or tus poo Freer this i 


sists of a cylindrical or other suitably sha centre. ‘This 
SS parody $wo or moore oultable glands, wish glueae‘ bearings for 
‘0 oF more wi ‘orm lor 
ers redal nom igs fm hratheagh, Ton a 
ma’ wii anti. 
friction rollers. The arms are divided into ion ms by two at 
and the atop provi against the arm on works through the glan: 





gland. Approximate to the radial $f ont tle 
arms and Cen’ a cam, ro “4 
wedge, or other suitable vision set eccentrically with’ the ‘before- 


mentioned centre. ee — , wedge, or other suitable pro- 
vision is used for on worse ving the radial arms through the 
glands in the centre as po bat action is caused by the pre- 


ponderance of weight and leverage. 
Breakina, Syvaem, anpD GrinpinG, R. Stone, Liverpool.— Dated 
12th August, 187: 
A machine ieee according to this invention consists of a hollow 
ronical casting, the outside poe vom J of which is set off in uated steps 


ha aslightincline. Thesurface step is roughed or ted, 

80 tha oe as aan roughed oF corrugated toa 

coarser degree as the steps ascend. e bot ded with «dor or discharge 
id each 

t, as required. These 

deliver the material into the interior of of the casting. Surmountin 


is hollow conical casting is of great weight, whic’ 
The interior of the 








second g is fi uated ste steps, to take on to the 
before-mentioned steps in the first casting. These steps —- <~ 
or ted in manner similar to those before mentioned. 
second casting is baaanne yal a hopper, and runs on a vertical 

shaft, which is so e space between the steps of the two 
castings can be regula‘ ling to the of the 


ipper casting is made to rotate with con- 

siderable speed round the firat-mentioned casting. A modification of this 

machine may be used for surfacing or ea eee and consists in 

mounting by a suitable frame on wheels a metal block or casting, having 

its under surface Ph gene or in manner similar to the before- 
mentioned steps of the pulverising 

a7. Sincrine Toy, W. J. Schlesinger, London.—A communication from 

. H. Cramp, New York. Dated 121 12th August, 1873. 
ms said invention relates to a novel and simple apparatus which is 
designed to imitate the notes of song birds, and which when Fe mn 4 





— at right = the as furrow wheel 

fable able to slide in a horizontal and 
the bar is worked by a lever handle. Thirdly, in double-farrow ploughs 
with two beams ad oo voady | screws and nuts to and from each other; 
the nuts are ca‘ turn simultaneously by a chain, pinions, and an 


endless ch 
2660. Hearse Raitway Cansusem, F. Wirth, —A communi- 
cation from 7 eS er —Dated 8th August, 1873. 
The ony ged midway the iength of the —- 
— the outside or below th the floor, and consists ef 


a metal casin 
linder within a is ea a movable fire basket 1 for conteiaien 
or 


the na a door is 





off the gases of combusti: 





see. Seeueereme ll Power, &. Rintoul, Bdinburgh.—Dated 9th 
Thisapparatus is constructed of tworacks at theend of the piston or other 
rod, having an alternate rectilinear motion, and = the shaft to be driven, 


and between the said racks is - my" a woe ma g teeth on half its cir- 
cumference only; an arm is also ‘othe ot shaft, which at each en | 
revolution comes against a suita iS ~ ad cam piece for passing the d 


points. 
2665. Measurinac axp Drartixa WEARING APPAREL, B. Armitage, 


Liverpool.— 
This bands, secured by clips and 
set screws, or similar means, the outside - nm = t bands secured 
by hinges or their mechanical equivalents. The network is capable of 
assuming the shape of the — garment, and can at the same time be 
laid flat on the material to Pe ge 
ease, & Exevators, W. C. Cottere Dated 9th east | om. 
totiod aiding joint arranged te te tl “linge Aienibg or strvechiog 
8 in 0 undue 
and qumsequent brea’ of the rake oo when folding up or closing 
together the component ~oee or parts of the Sone. ae ng together 


structed and used will emit sounds very closely resembling the same, 
pee pn apparatus therefore forms an amusing toy which will afford 
entertainment to children and others, and which is from the 
erjectionable features accompanying many other toys which depend for 
the amusement they afford upon the production of sound. 


2600. Sream EnGInes anp Pumps, R. Carey, Brixton.—Dated 12th August, 


873. 
This invention relates chiefly to direct-action steam-pumps, where the 
= or plunger of the pump is ina line with the piston- of the steam 
engine. 


jie: a on Pornts, G. A. Huddart, Cararvon.—Dated 12th 
ugust, 
The object of this invention is to provide increased protection to —_ 
way trains when passing the points. This the inventor pro 
effect b ee maintaining the switches in their set position. To attain 
this en provides at side of the track a Fane oe oe externally 
of te val and switch, , and a wedge or fitting-piece between the rail and 


ac eg Matt anv Grain, &c., J. Wetherill, Selby.—Dated 13th 

=. . 

to this improved system the inventor effects the desired 

ary ing gy LA. of heated air, which he prefers to obtain by passing 
sronincs hg won ae air through open-ended tubes arranged across the 

fireplace or furnace of a kiln. 

2683. AppLyinc Cage te Furniture, E. 7. Hughes, London.—A com- 

— from J. B. Sargent, Newhaven, U.8.—Dated 13th aout, 


This invention relates to improvements w an invention for which 
letters patent were granted to the inventor date 22nd June, 1871, 
No. 1640, and consists in improved mechanical arrangements for enabling 
the machine to rest upon a set of nape swivel castors so that it can be 
easily removed from one position to another, and also for —— the 
feet Vf the standards to rest on the floor when the machine is to stand 
firm in any required position. 

2684. DREDGING, EXcavarTING, _ ares Macurnery, 8. Robertson, 





pose of raising and “auaioes trough and Saas ned ie 
and unfolding or opening it as required ; ree | 
suitable chains to grooved peta carrying side lo frames, oa me 
are furnished wii between a 
trough and suitable check bars or bows. By pret compoun Lary 
chains are used. To facilitate the finishing of ricks, the trough is made 
adjustable longitudinally by arranging it to slide or move upon or along 
or main frame. 
2667. Reservoir Pens, W. J. Sage, London.—Dated 9th August, 1873. 
This invention has for its object improvements in the construction of 
writing poe formed with a chamber or reservoir for holding a sufficient 
nantly of ink to last a considerable time without red ‘ppin hy pen in 
the ink holder, the nibs of the pen — supplied with ink from the 
reservoir as it is consumed by use in writing. 
2670. Sprinc Berto MATTRESS AND ioe Preserver, E. 7.! Hughes, 
a ame as Srom J. F. Peck, Springfield, U. 8.—Dated 


August, 187: 

The porte’ of this invention is to provide a practical life preserver, 
which may be used in connection with a spring berth bottom for sl 
panne on board of vessels, and bee invention consists of a thin mattress 

rted by a series of s of springs between two frames of strap iron, 
frame having intermediate we sointerlaced in both directions that 
each frame forms a very ~~ a= | of bars with the —— 8s placed 
between at proper intervals. he pillows o ion filled 
Se ieces of cork attached nauk ate ows or cushions bel 
equal in thickness to that of the mattress and combin: 


we Meegy => a loop 
ove shoulder #0 that the 


and conn with the e spring bottom a * 
used for a bed or for sleeping purposes in the berth a vessel ; and without 
the spring bottom may be used as a life preserver, by astride the 
mattress and stectng’ the head and one arm through one =, the > ee * 
one end, with the cork cushion in front of the breast, and pee 
head and the other arm through the loop at the other en ith the 
cushion behind the shoulder. 

2671. ConrensaTor Frames FoR THERMOMETERS, PENDULUMS, &C., 7. J. 
Smith, London.—A commu from the Societé Tremeschini a Cie, 


Paris.—Dated 11th ppicat 1873. 
, This relates ~ = application of a compensation frame Se matuesietite 








sajcet of imparting grester acoufeay to the indication ing of the 
bject of im: ter accu: 8 or working o! 
one instruments te was attainable by the ments hitherto in 
use. The construction of the said e is based on a 
geometrical theorem, and its two ts capable of keeping between 
them a distance apart, which is theoretically invariable whatever may be 





2672. 
Dated lith August, 1873. 
This invention consists of several improvements. First, in 
in the machine, the end 


wih tote ee 

stay and front stay bein ak es floor and the top of the 
are secured brackets or 

the back of the machine 


standards to a tie bar, to een anne w 
of the machine ; thus mes 
» con- 
. At en | im- 


in hinging both comb bars to suitable bearings, so that the work- 
man ie ensbied to turn the bars outwards and down for his convenience. 
A Fourth t consists in inserting bearings of iron or brass 


2674. Beaters bod mmaene Macnines, J. Goucher, We 


12th » surest, 
The formation - | on for thrashing machines 


machines with grooves running 
Specimen ntehe ce santos 
Brercurxa Boots axp BHoxs, W. R. Lake, London.—A communica- 





2675. 
tion D. Harris, & U.8.—Dated 12th August, 1873. 
The object of this invention fe the provision of eats 





13th August, 18' 
This in invention consists of anew rs a construction and —- 
ent chain of buckets for removing the 
earth from the inside of and under the brick and iron hollow cylinders 
used in foundations, while and for sinking them, applicable also for other 
purposes, such as for the loading or Gockarging of grain, salt, and sand 
or oo ballast into or from —~ _— end. Sed {~~ of buckets (as 
applied to and earth from the interior and below 
a set of the said eyllndera for p= Sag them) are each passed over its 
res ve working poly; barrel, —— on the motive shaft carried 
in Sia ree ~~ to the overhead part of a longitudinal frame 
considera! higher and laterally away to one side of the top of the 
cylinders, , Mn which the two le of chain buckets are brought at an 
angle down and over guiding and polygonal barrels carried in 
journal bearings a strong frame over each cylinder, so that the 
endless loop of the chain of buckets is suspended Tes from these into 
the centre of the cylinder, with a heave ane. barrel sey | 
loose in the oo mpg agg — causes the buckets to dig into and fi 
themselves wit. ¢ chain is drawn up over the outer guide 
barrel at top of cy! oF mg phy then a ~~! at an angle +4 over its actuating 
barrel, over which the buckets themselves empty on to an — shoot, 
which’ would fill the earth soy the removing wagons on the line of rail 
outside the frame carrying the motive shaft and barrels, ae in 
such circumstances ae .» that of the overhead travelling crane. 
The loose return chain of angled buckets passes over the inner guide 
barrel, which is made large to contain and clear the buckets as they 
return to descend the pit or centre of the cpteatoe to be refilled 
Seondheh: These two guiding barrels w 
a uniform speed, but coupled by a friction ciuteht or ot or other 
as to arrange for the giving off of the slack of the return buckets to suit 
the working depth of the loose excavating loop and barrel at the bottom ; 
and the intermediate sets of links between the buckets would be formed 
with raking pikes or teeth to break up and loosen the earth, so that 
the buckets will fill easier as they come round, and these picks, when 
ranged ina V shape, would bring up any large stones which were too 
large to enter or come up with the buckets; and as the depth increases 
new intermediate links and buckets can be added to engthen the 
endless chain. 
2685. Purirication or Gas, A. G. V. Harcourt, Oxford, and F. W. 
Fison, Burley-in- Wharfedale.—Dated 13th August, 1873. 

The objects of this invention are, First, to purify illuminating gas 
from sulphuretted hydrogen and from ammonia by the application of a 
mixture of materials which may be dealt with as one substance and used 
to remove both these impurities without necessitating the Gwyn mane 
of separate purifiers or the arrangement of different materials in separate 
layers ; Secondly, todispense with washing orscrubbing ; Thirdly, coluse the 











same quantity of — for any length of time; and, Fourthly, to obtain 
—_- and sulphate To purify from sulphu- 
th drat roxide of iron (hereinafter 





retted b ——— 

— * oxide”), and to purify hi riba a they employ asolution of 
phate of iron. The invention may Perea ph at once to any of the 
Pinds a o: of oxide now begs The solution of hate of iron they prepare 
from time to time by mer yy the oxide in dilute sulpburic 
acid. To apply Ay quid to removal of ammonia they sprinkle it 
over the oxide Memes J revivification and before the oxide is replaced in 
the pee. Thus the purifier is with a mixture of oxide and 
persu eee at ben, each of which acts ind voape yn dl The oxide 
absorbs su aoateee ae dae sulphide of iron, water, and 
sulphur ; “- a) nam formed also during revivification) 

accumulates, and after a certain bropertion has been reached must be 
removed as fast asitisformed. The ?—? te of iron absorbs ammonia, 
forming —e of ammonia and —_ be be ry a of oe also 
accumulates as the goes on, and m' ept down 6 extrac- 
fon tame time. The amount of oxide tn ase remains 





tion of 
ur, 
Seer io as a desirable bu' 


























Fes. 27, 1874. 


THE ENGINEER. 
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to the processes already described, to convert 

pe te Kaltes of the liquor from the cendensers into —_ of ammonia 

(reuni this portion with the rest of the amm 

retorts), by healing the Rr to See or mixed with lime in a vessel 

through which a current - a a 

2687. F RS AND FincerR Bar oF MOWING AND REAPING CHINES, 
W. Wilson, Bebington, H. Burch, and J. Battersby, Bedford Leigh.— 


ated 13th A , 1873. 

The object of ee tonite is the ention of the cl ig of the 

finger bar of mowing and reaping es, and is accom’ 

by forming the under part of the fingers out of the same plate of metal 

from twhich the finger bar itself is made, by taking a plate sufficiently 

broad and cutting out a series of spaces, the projections left forming 

the under of thi 

then ed to the H ly, by attaching 

fingers of similar ion to those now in use to the top side of an 

ordinary finger bar, in lieu of the derside as heret 

2688. Umpretias anv Paraso1s, J. H. Johnson, Lincoln’s-inn-fields.—A 
aon from L. B. Bertrand, Paris.—Dated 13th August, 1873. 

The essential feati of this invention consist of, First, an indiu-rubber 
tube attached to the stick of the umbrella or Vy, and provided with 
a socket to secure and retain the extremities of the ribs when the 
umbrella or 1 is closed, the ribs being released and secured 
respectively by the action of pulling or pr the india-rubber tube ; 
Secondly, an india-rubber cap to cover the notched end of the runner in 
lieu of the leather coverings ordinarily employed. 

2690. ArracHMENTs TO Sewinc Macuines, M. Hopkins, Brussels.—Dated 
13th August, 1873. 

This invention consists in certain arrangements whereby the —— 4 
bone or zigzag stitch, for the production of which the use of cog wh 
bas hitherto been necessary, is obtained in a very simple and effectual 
manner. A double-ended crank or lever is added to the o crank, 
ise, or eccentric which forms a part of all sewing machines, and which 
double-ended crank or lever is actuated by such crank, , or eccentric, 
and by placing the former out of the centre line of the latter a two-to- 








one movement necessary for the hi -bone or zigzag stitch is obtained, 

whilst the movement is easily changed to one to one for the ordinary 

stitch. 

2691. Disixrectinc Apparatus, FE. G. Banner, London.—Dated 13th 
August, 1873. 


According to this provisional specification a disinfecting liquid is 

contained in a glass vase with a valve at the bottom which is lifted each 

time that the door of the closet opens. 

2892, Vatve Gear, G. P. Renshaw, Nottingham.—Dated 13th August, 
1573 


This invention relates toa peculiar bination and arrang t of 
u.echanism (which the inventor terms traversing gear), by which the 
s.ide valve of either engine of a pair working together, with their cranks 
.- right angles to one another, is actuated by its connections from the 
rosshead of the other engine. Its use is to simplify the valve or 
,otion, and avoid the necessity for eccentrics on the main shaft or 

ttendant reci ting s, while still securing facility 
and variable stroke of the slide valve 








axle wit eir is 


f reversing, a constant lead 


fur working expansively. In locomotive engines having outside 
cylinders the valve gear is also more readily accessible and open to 
i.spection. 

©6938. Sreau Borer AND OTHER Furnaces, H. C. Carver, Birkenhead.— 


Dated 14th A t, 1873. 

It relates to an improved combination and arrangement of fire-bars to 
break up the fuel pom 9 discharge clinkers and ashes. One half of the bars 
are fixed and the other half movable, the bars being alternately fixed 
aud movable. They are supported on two cross beams, and the movable 
bars are worked by two rocking or cradle beams, so as to have both 
vertical and end movement when require 
2694. Iron anp STEEL, C. Wood, Middlesbrough-on-Tces.—Dated 14th 

August, 1873. B 

According to this provisional specification cast iron is ganulated and 
then puddled in a rotating puddling furnace. 

2698. Woop Pavement, W. R. Lake, London.—A communication from 

B. B. Hotchkiss, New York.—Dated 14th August, 1873. 

This invention relates to a wood pavement for streets, roads, yards, and 
ther ways and places, and consists chiefly in the use of blocks cut to one 
orm length, but otherwise left in their natural condition. In laying 
iown the improved pavement the inventor first levels and compresses 
the soil to form a suitable bed, then he places upon this bed planks, or 
boards, or concrete. Over this foundation of wood or concrete he spreads 

. layer of bitumen having mixed with it fine gravel or broken stone. 
Upon this bituminous or other binding substance he places the aforesaid 
wood blocks, and he fills the spaces between the said blocks with the 
same binding substance. Over the whole he spreads a layer of the same 
substance, 

2703. Macuinery ror Dyeise Piece Goops, 7. Fux and C. H. Fox, 
Wellington.—Dated 15th August, 1873. ; 

According to this provisional specification the fabric is caused to pass 
in a zigzag course over and under rollers arranged in the dye bath, and 
the speed of these rollers can be accurately adjusted so that the time 
required to pass the material through the bath may be exactly that re- 
quisite to dye it to the depth of tint desirei. 

2706. Pick Excavator AND DiscHARGING ELEvaTor, R. Stone, Liverpool. 
—Dated 15th August, 1873. 

A pick excavator and discharging elevator according to this invention 
consists of a circular disc or discs, which are carried on a shaft mounted 
in suitable bearings carried on a truck or wheeled frame. The disc or 
dises are so mounted that they will revolve freely upon suitable power 
being applied. The discs are fitted with radial slots or guides ; in these 
slots or des are sliding weights, or metal blocks, so arranged that 
picks, bills, or chisels may be screwed or otherwise attached thereto. 
These weights and picks are so arranged that they fall down the slides or 
slots in the discs as the discs rotate, the picks projecting beyond the 
surface of the discs sufficiently to operate upon the material requiring 
loosening. Carried on the same truck or wheeled framework, and im- 
mediately behind the revolving discs, is an elevator, which lifts the 
loosened material, and {discharges the same into a cart or truck im- 
mediately behind the pick excavator. The picks on the discs are so 
arranged that they work at banks or on road surfaces, as may be 
required ; also the picks are so arranged that they can be removed for 
sharpening by merely unscrewing or detaching the same from the 
weights. The apparatus is driven by a suitable system of cog-wheels, or 
straps and pulleys. 

2707. Ancuors AND Kepcgs, G. F. Chantrell, Liverpool.—A communication 

Srom H. EB. Hope, Bombay.—Dated 15th August, 1873. 

An anchor or kedge constructed according to this invention consists in 
forming the shank with a slot, or provision to receive a swinging fluke. 
The ont of the slotted portion of the shank forms the crown, which is 

posed of two suitable bosses formed on each side of the slotted por- 
tion of the shank and at the end thereof. The slot may be made 
parallel, triangular, or of suitable shape to receive the swinging fluke. 

The slot may terminate in a plain shank piece forming the stock or 
shackle end of the shank. The shank is fitted with a single swinging 
fluke. This fluke is fitted and works inside the slotted portion of the 
shank and is jointed thereto by a suitable bolt, which passes through the 
bosses on the slotted end of the shank and a boss formed on the end of 
the swinging fluke. The swinging fluke is fitted with horns or provisions 
which serve the double purpose of forming stops to the fluke and drags 
or bigh pieces for opening the a fluke, so that the palm of the 
swinging fluke will penetrate the ground. The slotted portion of the 
shank is fitted with provisions on each side thereof to prevent the cable 
or chain fuvling and to take it clear of the projecting horns on the 
swinging finke. The projecting horns or provisions on the swingin; 

*tnke form stops by coming in contact with the bottom or crown end of 
the shank. 

2708. Looms ror Weavinc Wire Gauze, R. C. Rayson, Birmingham.— 
Dated 15th August, 1873. 

This invention has for its object to adapt looms or weaving machinery 
to the weaving wire gauze. The eye of the shuttle is made in a diagonal 
direction instead of at right angles to the line of the sbuttle’s motion, by 
which means any set in the wire is prevented, and resistance to the pas- 
sage of the wire is avoided. The -down mechanism consists of two 
rollers, the upper one being spiked and the under one plain. The said 
rollers are rand have the same speed, but rotate in oppo- 
site directions. The axis of the under or plain roller is fixed in its 
bearings so as to be incapable of reced! from the spiked upper roller. 
By these modifications the fabric of gauze is taken down with 
certainty and uniformity. 

2710. Spzep ReGuLatTinc Apparatus ror Marine Enaines, L, Hill, 
Glasgow.—Dated 15th August, 1873. 

The invention consists arranging an magnet to act on the 
lever of the throttle or regulator valve, either directly or, as is preferred, 
through the in‘ a frictional clutch moved by the e, the 
made to act by the closing of an electric uit on 

too little immersed in the water. 

2732. Curtisa Coat, J. Lucas and W. Nichols, Leeds.—Dated 18th 
At 1873. 

In invention a series of cutters on a revolving bar is employed. 
The cutter bar has an endwise movement into the coal about equal to the 
di bar. After wise 












2738. Sewimc Macuives, J. G. Weir, Soho.—Dated 19th August, 1873. 
This invention relates to shuttle machines, and the chief object of ew 


said invention is the construction of these machines to ‘orm 
work silently or nearly so. This said invention consists fly in pecu- 
liar m for im to the shuttle a to-and-fro motion ina 
straight line across the path of the needle. 


2750. Steam Encrves, J. H. Johnson, London.—A communication from 
G. @. Lobdell, Wilmington, U.S.—Dated 20th August, 1873. 

This invention comprises as its essential features, First, the combina- 

tion with a condensing steam “gn of vibrating circular and slotted 

valves of a tapering form, and ee Se 6 Sere eave of a corre- 
sponding taper. Secondly, the com tion of a tapering slotted valve 

Thiedlp, = chou engine eplinter ourdiod wih 0 Socket tho agase 

y, a steam cylinder pro a jacket, the 
between which and the said cylinder is separated by a otitis into two 
passages, cup See the live steam and the other for the exhaust steam. 

‘ol ly, the combination of the circular tapering steam valves with 
arms operated partly by or through the medium of spring dogs controlled 
by a governor and y by springs. 

27759. Recvuvatine Gas on Water, A. M. Clark, London.—A communica- 

y= ego B. Seal and B. F. Brooks, Winchester, U.S.—Dated 20th 
ugust, 1873. 

This invention relates to a means of regulating or cutting off the supply 
of gas at the meter from the room where it is used to prevent waste, and 
it consists in a cock or valve on or near the meter on the gas 
pipes attached by a flexible connection to valve lifting mechanism placed 

the room or apartment where the is in use. By this means the 
supply of gas may be graduated to suit the wants of the consumer, and 
no 8 us is kept under pressure in the pipes to escape trough the 
joints thereof. An arrangement for using invention in connection 
with the water supply of a house is also described. 

2824. Watcn Recutators, A. M. Clark, London.—A communication from 

C. Teske, Saratega Springs, U.8.—Dated 27th August, 1873. 

The regulator-hand which operates the hair spring rests on a grooved 
pivot head and presses by its own elasticity on an opened nut which it 
assists to re’ on a screw. The head of the screw is graduated into 
thirty parts by dots and lines and used in combination with a pointer, so 
that by turning the screw head the watch may be regulated in one move- 
ment with absolute certainty. 

2904. Separatinc GoLp, SILVER, AND OTHER METALS’ FROM THEIR ORES, 
G. Haseltine, London.—A communication from 8. W. Kirt, Phila- 
aoe, and W. R. Grifith, New York, U.8.—Dated 3rd September, 

io. 

The invention consists in the ey of amalgamating and reducing 

ee ores containing gold or silver, or other metals in vacuo ; 

and also in the method or process of reclaiming and condensing the 
vaporised mercury and sulphur in vacuo in their separate elementary 
parts again. 

3298. Fixinc Capsutes on Borries, J. Paterson and J. Ritchie, Edin- 

burgh.—Dated 11th October, 1873. 

The apparatus acts simply by ee by clams or pads applied 
directly by leverage to the bottle, which is protected by the ordinary cap 
made of india-rubber or other suitable material. The leverage is applied 
by cone or by internal cam, and the power is supplied by hand, foot, or 
steam. 


519. Sroprinc Teers, C. H. Touaillon, Paris.—A communication from 
L. J. P. B. Gaillard, Paris.—Dated 10th February, 1874. 

This apparatus consists, First, of a condenser formed of a handle pro- 
vided at its end with a cap, on the convex surface of which a metal pin is 
screwed, whilst a disc of a soft material is inserted in its concave face. 
Secondly, of pincers making up a powerful lever composed of two 
branches the ends of which are cast together with the handles, and 
which may be of different shape or size and connected one with each 
other bya pin. -Thirdly, of a percutor used for stopping the metal in 
the teeth, and composed of a rod sliding in a tubular cylinder and com- 
pressing a cylindrical hammer inserted in the said cylinder, which 
strikes upon the head of this rod under the action of a spiral spring 
surrounding it. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TuaT for which ironmakers, ironfounders, hardware manufac- 
turers, and the like throughout Great Britain, have all been looking 
for some time past, is rapidly coming about. The depression in 
the coal market more than continues ; almost the only districts 
where colliery proprietors have been enabled to hold their own 
are those of South and North Staffordshire. Now, however, a 
considerable colliery firm in North Staffordshire—that of Messrs. 
Stanier and Co., of the Silverdale, and <A) le, and other 
collieries—announce that their best coal will be reduced 3s. 4d. 
per ton, making what they have hitherto been selling at 20s., 
16s. 8d,; and that the price of common coal will be reduced to 
15s. per ton. Another colliery firm in the same district has 
lowered rates to the extent of 2s, 6d. per ton, yet there is no 
general reduction in coal throughout North Staffordshire. With 
these facts now before them it cannot be long before such a re- 
duction has taken place. The pertinacity of the South Stafford 
shire proprietors is still perceptible. The Earl of Dudley, who is 
the leading owner, declines at present to sell at any change quotable 
in the open market, and this determination regulates the terms of 
the other vendors. Quietly, however, they are making what they 
term ‘‘exceptional bargains,” all a little more in favour of pur- 
chasers. Thisthey must do if they are to get any trade. Not, as 
I last week observed with reference to the Cannock Chase and 
Brownhills’ districts, is the want of orders and the tendency to 
yield manifest alone in respect of the coal required in the making 
and founding of iron; but such is the high rate of wages upon 
which the colliers now are being paid, that but few complaints are 
heard either from the pits dependent upon the domestic or manu- 
facturing markets. 

If an intimate knowledge of the iron and coal trades of this 
kingdom extending over nearly a quarter of a century has enabled 
me correctly to forecast the early future, the Ist of April will not 
have dawned before the market will be surprised by the announce- 
ment of a reduction in the price of coal altogether unusual in mid- 
England ; that reduction, in my view, will not be less than 4s. or 5s. 

rton. If such a reduction should be declared then there will 

some room for an attack to be made upon wages. I believe that 
a decrease of 2s. would not be delayed another week if there were 
any probability of wages being concurrently affected. By the 
time April has set in then the domestic inquiry will have greatly 
subsided, and the influence of the depression in the iron trade will 
have been severely felt, By the process of short time the men 
will be brought to a sensible knowledge that high prices and high 
wages must ultimately give way a little. Both coal masters and 
miners have been lately reaping an abundant harvest, and they 
— afford to give the market the benefit of the change indi- 
cal 

Every trade reader of experience who has followed me thus far 
will have arrived at the conclusion that these present and prospec- 
tive reductions in the price of South Staffordshire coal infalhbly 
manifest much easier quotations for iron and heavy hardwares. 
Nearly all the districts still take their cue from South Stafford- 
shire, which is the nursery of the industry. If 4s. or 5s. per ton 
should be taken off coal between this date and the ensuing quar- 
terly meetings, then it is assumed that consumers of iron may look 
for a drop in the finished article of £2 per ton. The quarterly 
meetings in North Staffordshire and the North of England a little 
precede those in South Staffordshire, and both will be heralded b 
the meeting of representative ironmasters and ironworkers wi 
the view of fixing wages after the close of March. It will be 
hardly ible at that ting to maintain the present very high 
basis of een oe the change in wages which is then 
likely to be made will help the ironmasters to reduce the prices of 
commodities when the quarterly ings assemble, even as such 





meetings 
a drop will justify an attempt to bring down colliers’ wages. 

As regards ironworkers’ it is made known that the com- 
mittee which was appointed in ber to consider the arrange- 
oe ls Ngee peg idi ere Se a 
Staffordshire and the North of holds its first meeting at 
the Midland Hotel, Derby. The will, however, be 
i private. The maximum and the minimum are alread. 

ed, and all that is to be done is to devise a scheme which 
fluctuate between these points as the i 


realised selling prices 





advance or recede. No doubt it will be rather difficult to decide 
upon a method which will give satisfaction to all, but the gentle- 
men employed in the work are about the most experienced that 
the two districts could have furnished. The names of the com- 
mittee representing this district are:—Mr. G. J. Barker, of the 
Chillington Iron Company, and chairman of the Ironmasters’ 
Association ; Mr. Walter Williams, Wednesbury Oak Ironworks ; 
Mr. W. 8S. Roden, Shelton Bar Ironworks; Mr. Capper, Mr. 
Holden, and Mr. Ancutt. From the North there are :—Mr. David 
Dale, president of the Board of Arbitration; Mr. Wm. Whitwell, 
the ye Rape oe Mr. Trow, the vice-president ; and Mr, 
John Hunter, of Consett. The. secretaries are Mr. Daniel Jones, 
of the South Staffordshire Association ; and Messrs. John Jones 
and John Kane, from the Northern Board, are also members. 

There are ironworkers in this district who are very badly off. 
For certain of them who are out of work in the Brierley-hill dis- 
trict appeals for subscriptions are being made to the other iron- 
workers in all parts of the kingdom; and I am told that the appeals 
are meeting with liberal response. 

On ’Change in Birmingham to-day (Thursday) plates were to be 
had from some makers at £14 10s., but the first- firms would 
not accept under £15. Sheets were weak, and the increased 
“extras ” which a section of the sheet makers desire to establish 
could not be sustained. The market would not respond to the 
threat that they would be enforced, and I have reason to know 
that certain leading sheet makers decline to alter their scale at 
this juncture. Doubtless the majority of the makers are heavy 
losers by the present scale, but the ing moment seems very 
inopportune for bringing about an al ration. Galvanised sheet 
makers were abandoning their quotation of £25 (ex packages) 
for galvanised singles whenever there was a chance of doing busi- 
ness, Galvanised roofing sheets could be had without difficulty at 
£23 10s. (ex packages); and there were makers who reported a 

ightly better demand at that — 

n Birmingham in —_ of the business being transacted with 
foreign markets it is to be noted that the orders for iron sheets, 
tubes, and implements on account of India have recently been ex- 
ceptionally heavy, attributable in a great measure to the Govern- 
ment relief works being instituted relative to the impending 
famine. For Malta there isan excellent demand for naval iron- 
work, chains, cables, guns, metallic bedsteads and the various 
hardwares. The inquiries from Holland for machinery and some 
kinds of iron hardwares are extremely satisfactory. Through 
financial disturbances the indents from Russia for machinery and 
miscellaneous hardwaresare satisfactory, though not very extensive. 
Business with Cadiz and with some of the southern ports is fairly 
good for iron hoops, tools, and the iike. The machinery require- 
ments for Egypt are moderate rather than numerous. The United 
States orders for iron hoop and chairs are augmenting, although 
much below the average. The inquiries from the Cape for imple- 
ments, axles, and guns continue well sustained. A depression 
characterises the Japan market, due to overtrading, but itis believed 
to be only momentary. The French indents for machinery, tools, 
brass foundry, and metallic bedsteads are on the whole satis- 
factory ; but the Hungary and Austrian markets are slightly 
drooping. The Australian trade manifests healthiness, and the 
Levant trade is distinguished by a general steadiness. For locks, 
tubes, screws, and chandeliers, North Germany is a good customer, 
and the orders from Sweden and Norway—implements, box-iron, 
and cutlery—continue moderate. For the West Indies and the 
various States of Southern and Central America edge tool 
makers are busily employed in the execution of inquiries for 
plantation hoes and matchets. Relative to particular industries 
there is a full demand for roofing sheets, implements, fencing 
wire, nails, japanned tinware, enamelled iron goods, a oe 
and electro-ware. Gun makers fairly busy in the sporting branch, 
but the trade as a whole is not marked a any animation, Ship 
lamps and railway lamps are in brisk demand. 

At the general meeting of the Patent Nut and Bolt Company, 
Limited, held in Birmingham on Tuesday, the directors’ report, 
containing a recommendation to pay adividend of £1 1s, per share, 
making with the interim dividend paid in August last 10 per cent. 
for the year ending December last, was unanimously adopted. In 
addition the directors recommended the augmentation of the re- 
serve fund by £21,000. Several directors expressed the opinion 
that the company was now in a very sound position, and that the 
future prospects were good. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Wuat little contidence that still remained in the prospects of 
trade in this district seems to have been altogether destroyed by 
the continued and rapid fall in the value of Scotch iron. The 
metal market consequently continues in-a most unsatisfactory 
state, and there is scarcely any new business of importance to 
report for the past week. It is a question whether the more 
reasonable rates for pig and manufactured iron will not attract 
business from abroad ; but upon this point opinions differ widely, 
and the prospects for the future, so far as prices are 
concerned, certainly look gloomy. The decline in prices during 
the past week or two has been chiefly noticeable in pigiron. In 
Scotch iron prices have receded about 11s. 6d. per ton during the 
last three weeks. Middlesbrough makes have declined nearly as 
much, but in manufactured iron, although the value of bars per 
ton is nearly treble that of the raw material, rates have only 
fallen from 5s. to 7s. 6d. per ton, and it may therefore be 
reasonably expected that we shall have manufactured iron con- 
siderably cheaper before long. Bar iron may now be quoted at 
£11 10s, to £11 12s, 6d. per ton, and No. 3 foundry pig iron at 
87s. 6d, to 90s. per ton, delivered in the Manchester district, In 
forge iron I can hear of no business doing, and prices therefore are 
scarcely quotable. For steel some fair inquiries are reported, but 
business is less active and prices are weaker. 

There is not much change to notice in the position of the various 
ironworks, which are naturally beginning to feel very sensibly the 
effects of the general dulness of trade. 

Although some of the principal coal-owning firms are still well 
supplied with orders, and do not experience much difficulty in 
disposing of them, yet the coal trade generally continues quiet, 
and there is a steady downward movement in prices. Large 
quantities of coal are offering on the market, and low rates are 
accepted to secure orders. In the Wigan district the demand is 
very + ee and prices are irregular; the "ea tendency is 
towards a reduction, which cannot be much longer withheld; but 
this is a step which will most certainly be accompanied by a reduc- 
tion in wages, in all probability to the extent of 15 per cent.. In 
the Manchester district a reduction of 1s. 8d. per ton on slack 
and 10d. per ton on other descriptions is being made by the leading 
firms, and although the pit prices in this district ove been a 
little above the general level, this reduction will no doubt be 
more or less followed in other quarters where reduced lists have 
not already been issued. For cannel and gas making coal there is 
a little better inquiry, and it is not anticipated that any reduction 
will be made in the price of this description of fuel. A few more 
inquiries are also reported for shipment, but the shipping trade 
generally continues very dull. A 

At a meeting of the Manchester Scientific and Mechanical Society 
on Tuesday there was an interesting di ion on the merits of 
the Exhibition of aa liances for the Economical Consumption of 
Coal, It wason ds admitted that a very fine collection of 
coal a appliances, including almost everything that was 
of known proved utility, had been brought together, but there was 
a very general expression of that no practical test of the 
relative merits of the various exhibits was afforded, and this was 
considered to be the one failing of the exhibition. 

At a meeting of the Manchester Society, on the same 
day, a paper was read by Mr. John Plant, F.G.S., on the peat 
fuels in the Exhibition, and in the discussion which followed 
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opinion was expressed that the manufacture of peat was still in 
its infancy. It will no doubt be found a very valuable fuel as char- 
coal in the manufacture of the finest iron and steel, but its com. 
mercial success as a general fuel must altogether depend upon its 
being produced at a price relatively much lower than coal. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Some months back I mentioned in my letter that the directors of 
the Atlas Works, Sir John Brown and Company, Limited, had 
appointed a new general manager for the works. Mr. C. B, Holland, 
the retiring general manager, who has held the office for some 
years, has arranged to take the resp ble manag t of the 
newly erected Sheffield Steel and Iron works (Brown, Bayley, and 
Dixon, Limited), and is about to enter upon his duties there. It 
is stated that the new manager at the Atlas Works is Mr. Stephen 
Berridge. I am glad to be able to record that the dispute with the 
hammermen and millmen at these works has, after a duration of 
about ten weeks, been brought to a satisfactory termination. The 
men originally resisted the notice given by the company of a reduc- 
tion in wages equal to 10 per cent., but they now resume work at 
5 per cent. lower on the condition—to which their employers have 
assented—that by a rearrangement of the mode of working the 
ingots, &c., through the hammers and rolls their pay will remain 
about the same as it was vrior to the strike. When the dispute 
began there were from 1600 to 1800 men affected thereby, but 
by removals to other towns, secessions, partial concessions &c., 
the number has dwindled down to about 500, These re- 
sumed work this morning; and therefore, as I overheard a 
workman observe to-day, ‘‘The Atlas Works are once more 
in full swing.” In the course of a somewhat cursory visit 
to several of the largest iron and steel works of the town 
this morning I was pleased to observe more activity than has been 
noticeable of late. Both the Atlas and Cyclops appear fairly busy 
in most departments, save the rail mills, and are turning out a 
large tonnage of Bessemer material. Messrs. Bessemer are also 
producing the same material largely. The boiler plate mills 
are moderately active, and at the boiler manufactories a good 
stroke of business is being done. For large steel marine shafts for 
propellers, cranks, piston-rods, and other large articles there is a 
fairly good inquiry ; indeed, one or two firms are turning out all 
they are able to produce, I heard of a case the other day in 
which a large crank shaft cast, as was believed most successfully 
in fine steel, was rejected owing to the discovery of a flaw while 
in the lathe. In the rough it weighed over seventeen tons, and 
some three or three and a-half tons of ‘chips and shavings” had 
been pared off before the disappointing flaw was found out. Most 
of the steelworks are being run on short time to the extent 
alluded to in one or two previous communications. A few of them 
are doing rather better, an influx of orders having been secured by 
a drop in prices. Several descriptions of steel, mostly of the 
class known as “ ordinary cast,” have been lowered £2 to £4 per 








toa. Some firms have also put down Bessemer steel to a slight ex- 
tent, but the information at present at my disposal does not lead | 
me to believe that the deflection has in all cases been resorted to. | 
The Sheffield Steel and Ironworks at Attercliffe are, I under- | 
stand, turning out a fair tonnage of Bessemer material as ingots, 
and in the form of rails, axles, and tires. At Penistone, Park- 
gate, Normanton, and Dronfield works are well employed on the | 
same articles. 

A dispute is thought to be imminent in the Sheffield ordinary | 
steel trade, owing to the fact that the melters in the employ of | 
Messrs, Wm. Jessop and Son, Brightside, have resumed making a 
third heat on the Saturday, for doing which they give a premium 
of nearly two shillings per man. The rules of the Steel Melters’ 
Union forbid this, and a meeting is called for the purpose of con- 
sidering what shall be done in the matter. 

The ironworks of the South Yorkshire district generally are 
doing a moderately good but not very active amount of business, 
Of finished iron, plates are in the best request. Foundry castings 
meet with a ready sale, especially the heavier description of goods, 
There are now three furnaces in blast at Elsecar and one at Thorne- 
cliffe, where a new one is just being commenced ; a third is now 
about finished at the Atlas Works, Sheffield. 

In the Leeds and Barnsley localities the works are moderately 
busy, there being a fair demand for plates, sheets, ship plates, 
girders, and machine tools, 

Fuel is easier, as indeed it must be with the very large stock on 
hand in every direction. Asan example of the ‘‘moderate profits” 
latterly realised by the ill-used colliery proprietors, it may be 
mentioned that at the annual meeting of the Masborough, 
Rotherham, and Holmes Coal Company, on Friday last, a dividend 
of 80 per cent. was declared, There were several interim divi- 
dends during the year ! 

On Thursday one of the Sheftield papers published the proposed 
rules of the ‘‘ Yorkshire, Derbyshire, and Durham Coke Associa- 
tion,” and held them up asa most nefarious attempt at trades 
unionism, their chief objects being to restrict the supply and 
uphold the price of coke. However, it appears these rules were 
never sanctioned, being in fact rejected ; yet not a few manufac- 
turers are of opinion that these said objects have been pretty well 
attained without having been reached under the formal sanction 
of a code of rules, 

At the ninth ordinary general meeting of the Midland Iron 
Company (Limited), Rotherham, a report was presented showing 
a net profit for the year of £11,160 19s. 64., making with the 
balance brought from last year, £13,440 available for dividend. In 
August last an interim dividend of 15 per cent. was paid, and a 
further dividend of 15 per cent. is now recommended, Mr. 
Morrison, of Newcastle, has retired from the board in consequence 
of impaired health. The report was unanimously adopted. 

At the half-yearly ‘ordinary meeting of the Sheftield Tramway 
Company it was stated that the number of passengers carried from 

October 7th to December 31st last was 304,752. The length of line 
completed was 1} miles. The total receipts up to the end of 1873 
were £2615, After paying all cost there remained sufficient to 
pay a dividend at the rate of 74 per cent. per annum free of tax, 


| 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

MAKERS of pig iron are very unwilling to sell No. 3 for less than 
80s. per ton, but merchants are quoting about 5s, per ton less for 
that quality. Consumers are looking back to the decline in prices 
during the past few months and are postponing their orders in the 
hope of a further reduction. The consequence of this is that 
stocks at makers’ works are increasing, and comparatively little 
business is being transacted. There is not much iron in the hands 
of merchants, and if the shipping season brings with it a better 
demand for pigs prices will be maintained, but if there is no 
improvement in this respect makers will be compelled either to 
reduce their quotations or continue to stock on a falling market. 
Rather than continue that, many of them would damp down some 
of their furnaces, 

The finished iron trade is in an unsettled state. The most con- 
flicting accountsare given of the condition of this branch of industry. 
Some departments of the trade are better. Within the past few 
days a great many inquiries for rails have come to hand. OF eouns, 
owing to the enormous * sige of production, heavy orders are re- 
quired to keep the mills of the North of England in constant 
operation. It is satisfactory to notice that the home railways are 


- in the market, and as their requirements are very considerable it 


is hoped that Cleveland will obtain a fair share of work. The 
quotations for ship-plates are £12 7s. 6d. to £12 10s. per ton, and 
for boiler-plates £14 to £14 10s. Although the bar trade is rather 
dull, common bars are still quoted £11 10s., and the other qualities 





in proportion. Puddled bars are £7 per ton. 


Founders are not so busy, and are rapidly finishing their orders. 


On Friday the joint committee representing the South Stafford- 
shire and the North of England iron trades will hold its first 
meeting at Derby, for the purpose of taking into consideration the 
arrangement of a sliding scale for regulating wages in the two dis- 


tricts, The maximum and minimum wages for puddling are fixed 
at 12s, 6d. and 9s. 6d. per ton respectively, and wages are to fluc- 


tuate between these points according to a rule which the committee | 


will decide, 

While some iron manufacturers have lost heavily during the 
past year, those firms who fortunately ironstone mines, 
collieries, and blast furnaces have made splendid profits, Notably 
among these is the firm of Messrs, Bolckow, Vaughan, and 
agg, of Middlesbrough, whose works are so ably managed by 
Mr. Edward Williams, the present Mayor of Middlesbrough. 
The dividend paid by Messrs. Bolckow, Vaughan, and Company, 
for the year 1873, is equal to 21 per cent. 

The coal and coke trades are easier. 

Shipbuilders in the North of England are busy, and the engi- 
neers have work which will occupy them for some time. The 
workmen on the Tyne are asking for an advance of wages, and the 
engineering firms are conceding the request. 

On Monday next the forty-first meeting of the directors of the 
Blyth and Tyne Railway Company will be held at Newcastle. 
The dividend recommended is 10 per cent. on the 10 per cent. pre- 
ference and ordinary stock, and 5 per cent. on the 5 per cent. 
preference stock of the company. The new staith recently erected 
at the company’s shipping place at the Northumberland docks is 
now completed, and is working admirably. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


ArTemPtTs that were made a week ago to keep up the prices in 
the warrant market have signally failed, and since I last wrote 
there has been another fall of from 4s. to 5s, with a little more 
business doing. On Thursday the market opened at 91s. 3d, and 
receded to 88s, 3d., but was rather firmer at the close. There was 
a quiet opening on Friday at 88s. 3d., and a subsequent advance 
to 90s. 9d., the closing prices being, sellers, 89s, 3d.; buyers, 89s. 
At the Opening on Monday the tone was flat, and the prices 
receded to about 86s.; but from that point a decided rally took 
place, and business was done up to 88s. 6d., closing at 89s. The 
market was somewhat stronger on Tuesday, and business was done 
between 89s. and 8s. 74d., but the closing figure, as on the 
previous day, was 89s, 

There is much irregularity in the prices of the principal 
makers’ brands, but the following quotations show that they are 
still falling :—Gartsherrie, No. 1, 100s.; No. 3, 93s.; Coltness, 
No. 1, 102s. 6d.; No. 3, 92s.; Summerlee, No. 1, 97s. 6d.; 
No. 3, 90s.; Carnbroe, No. 1, 97s. 6d.; No. 3, 92s, 6d.; Monkland, 
No. 1, 92s.; No. 3, 90s.: Clyde, No. 1, 92s.; No. 3, 90s.; Govan, 
No. 1, 92s.; No. 3, 90s.; Langloan, No. 1, 100s.; No. 3, 92s. 6d.; 
Calder, No, 1, 102s. 6d.; No. 3, 91s.; Glengarnock, No. 1, 
98s.; No. 3, 92s.; Eglinton, No. 1, 93s.; No. 3, 91s.; 
Dalmellington, No. 1, 94s.; No. 3, 92s.; Carron, No. 1, 102s, 6d.; 
Shotts, No. 1, 105s.; No, 3, 97s. 6d.; Kinneil, No. 1, 97s. 6d.; 
No. 3, 92s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 21st inst, amounted to 9256 tons, being 2118 more than 
in the previous week, but showing a decrease of 3056 on the cor- 
responding week of 1873. The imports of Middlesbrough pigs 
from Grangemouth for the week were 2733, being 447 less than 
last week, and a decrease of 267 on the corresponding week of last 

ear. 

The condition of the malleable trade is even more discouraging 
than it was a week ago. Scarcely any fresh orders are to be had, 
and most of those obtained are accepted on terms considerably 
below those that have been current up to the present time. It is 
generally understood that a reduction in prices will be made about 
the beginning of March. 

Much interest attaches to the position of the coal trade just 
now, on account of the impending general reduction of the miners’ 
wages. The prices of coal have not sustained any decline since 
my last letter, but the demand is well known to be out of all pro- 
portion too small for the productive power of the collieries. It 
has only been by a most determined course of restriction of labour 
on the part of the miners that the prices have been prevented 
from receding very considerably below their present figure, and 
it is believed on all hands that nothing will suffice to maintain 
them much longer. The great contraction of the iron trade, upon 
which the coal market is so largely dependent, has a powerful in- 
fluence, and the impetus that was given to coal mining during the 
prevalence of extreme rates makes the reaction all the more 
severely felt. 

For more than a week the miners in almost all the districts 
have been in a most unsettled statein consequence of the threatened 
reduction of wages. The men at Niddry, in West Calder, had been 
on strike since December until a few days ago. They got notice 
towards the close of the year of a reduction of 1s. per day, and 
left work rather than submit; but the employers have agreed to 
make the reduction only 6d., and the men have resclved to 
go in on these terms. Last Friday at all the collieries in the 
neighbourhood of Airdrie notices were given of a general 
reduction of 1s. per day, and I am informed that the men 
are all idle in consequence. The feeling of opposition between 
masters and men appears just now to be unusually bitter, caused 
no doubt by the fact that both have in a manner fallen on evil times. 
The union delegates recently agreed that on every Thursday there 
should be a general meeting in each district, to attend which the 
men would be obliged all over the country to have at 
least one idle day in the week. If that arrangement were 
carried out in all the districts it would have the effect 
of very materially reducing the general supply of coals, 
and thus in a measure accomplishing the great objects 
which the unionists just now have in view. But the coalmasters 
are not at all pleased that the unions should have the power to 
shut their works regularly for one whole day every week, and in 
many cases they are showing their disapproval of the step by 
warning the men that they will be dismissed, whilst in not a few 
instances dismissals have actually taken place. In a majority of 
places the miners are only working four days per week, the day’s 
work being limited to eight hours. 

As regards the trade in Fifeshire, it has to be noticed that an 
improvement has taken place in the relations between the em- 
ployers and workmen. 

In the other eastern counties, however, matters are not so 
favourable. Last Saturday the miners at Plean, Stirlingshire, lifted 
their ‘* quaith,” on account of their wages being reduced 2s. per 
day. The men of Slamannan are also idle from the same cause, 
and reductions have been made at a great many other places. The 
Miners’ Association of Mid and East Lothian have resolved to 
request the masters to refer the question of the proposed reduc- 
tion of 1s. per day to arbitration, the negotiations to proceed upon 
the basis of the wages in Lanarkshire. At a meeting of the Alloa 
miners a committee was appointed to wait upon the manager of 
the Alloa Coal Company to ascertain whether the public were to 
get the benefit of the contemplated reduction of 1s, a-day. If so, 
the miners were quietly to accept the reduced rates. But the 
committee did not find the manager at home, andit was agreed to 
resist the redaction by every means in their power. 





SoutH Kenstncton MusEvuM.—Visitors during the week ending 
February 21st, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 10,437 ; Naval and other collec- 
tions, 1133 ; on Wednesday, Thursday, and Friday, admission 64d., 
from 10 a.m, till 5 rem Museum, 2192; Naval and other collec- 
tions, 74 ; total, 13,836 ; average of corresponding week in former 
years, 12,531 ; total from the opening of the Museum, 13,130,328. 


Fes, 27, 1874. 


WALES AND ADJOINING COUNTIES. 

| (From our own Correspondent.) 

| ‘Tats has been the great railway week, and the result shows a 
| prosperous condition. The Taff Vale as usual showed the gratify- 
ing ascendancy of 10 per cent.; the Great Western, 63; and even 
the Rhymney, whose usual dividend is 1 per cent., declares a 
dividend of 2. 

_ The question of ge, assessment is assuming a great degree of 
importance in Wales. It has been stated at some of the local 
meetings that while coal propertyin the North of England has-been 
raised 100 per cent., no change has taken place in this quarter. 
Rails to Messina from Dowlais, and to Corunna from Ebbw Vale, 
a few cargoes to Paysander from Cyfarthfa, and a small stock of 
tin-plates to New York, constitute the chief of the exports for the 
last few days. 

The iron trade is confessedly dull ; few orders have been placed 
of late, and the reason is evident—that customers want a lower 
quotation. There has been a prevalent expectation amongst 
buyers that prices would fall, and the steady setting-in of lower 
prices for coal in all other districts than those in South Wales 
strengthened the hope that coal prices would first falter in Wales, 
and be followed by lower quotations for rails and bars, So far, 
there is no indication of this, and the masters present a firm, 
steady front, which, even amidst bad times, is not without a 
certain degree of hopefulness, 

Coal is still firm, and even house coal is in a healthier state than 
it has been for some time. Colonel Rich, Government inspector, 
visited the Abernant tunnel last week and reported it to be per- 
fectly safe, so that now the great stream of traffic runs on its old 
track undisturbed. The diversion of the traffic has benefited the 
Taff Vale, to the temporary injury of the Great Western. 

Colliery speculations are rife and established collieries are 
widening their operations. At Maestag 100 colliers’ houses are to 
be built forthwith, and a number of others at Abertillery. The 
Goitre Wen Llangennech Co, is progressing ; I have also gratifying 
accounts of the progress made by the Llynvi Valley Colliery Co. 
The collieries were recently opened by this company, of which the 
Hon. A. Ponsonby is chairman, and since that date the amount of 
work accomplished has been marked. At one time the auguries 
were bad, for the colliers struck upon a fault which threatened to 
prove disastrous. Happily the vein was struck again, and coal 
of a hard fine quality is now secured, Forty houses are to be 
built forthwith. 

Equally gratifying is the state of the London and South Wales 
Coal Company near Risca. The new pits are to be connected with 
the Monmouthshire Railway by a short branch line, and the 
colliers are to have a great addition to the number of houses im- 
mediately. 

One little strike at Llanelly amongst the colliers is the only 
exception to the uniform excellent state of things with the colliers 
of South Wales. 

My latest information is somewhat startling. Though not 
general, yet prices of rails have in some instances been quoted at 
a fall of 10s.—that is £9 10s. 
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20. d. £ 0 @. | Iron—Pigin Scotland— | 40d, «4. @. 
Birmingham 0..13 10 0 No.1 cecocceses 410 6.000 
Cleveland ... 0..10 7 6 490.000 
Lancashire . 0..1410 0 
Staffordshire 0..13 lo 0 415 0..000 
Scotland 0..13 0 0 es 41) 4..0 00 
Wales .. 0.0 00 No.3 seccocssee| 27 6..0 0 0 
Yorkshire........ 0..lo 10 0 Pipes in Glasgow 9 0 0..0 0 0 
Castings—small— Plates in Giasgow 14 0 0..17 0 0 
Birmingham . ...... 0..20 0 0 Yorkshire ......|14 0 0..17 0 0 
Cievelana. .... 0..10 2 6 Rails - | 
Laneashire . 0..20 0 0 Cleveland......../10 0 0.11 0 0 
Staffordshir 0..20 0 0 ° 0..13 0 © 
Scotland ... 0..2110 0 0... 0 0 
Wales ..... 0..00 0 0..lu10 0 
Yorkshire 0..20 0 0 
Copper — British — cake wee | 8 00..00 0 
per ton . - | 86 0 0..92 0 0 Staffordshire ....| 610 0..7 0 0 
Australian, perton .. &7 0 0..859 0 0 Vorkshire ss.000| 7 0 0.000 
Best Selected ........ 68 0 0..98 0 0 Railway Chairs— | 
Bottoms ... ° 0 0..1080 0 ; seccess| 620 0-7 8 0 
Chili Bars... . 0 0..02 0 0 |; 810 0..9 @ O 
Do. refined ingot..| 0 0 0..0 0 0 700.80 
Bheet......... -/9 0 0..l000 0 | 
Spanish Cake -|}000.00 0 117 0 @..1710 0 
Coke, Cleveland -| 1 8 0O.. 110 0 | 0..16 0 
Do., Derbyshire -|180..1l 0 3 0.19 OW 
Wales .... oss -|}100..0 0 0 0.1510 0 
Shefligld ..........-./ 1 9 0. 110 0 0.1510 0 
Coals, best, per ton— Lard ....... 0.. ou 
Birmingham ........;| 1 2 0..1 6 © Lead, Pig, Po v..2219 0 
Cleveland ..... Ool440.140 English, W.B.......-. | 2410 0..2415 0 
Derbyshire— | Other brands ... 13 0 U..88 10 
Best ordinary ....| 016 0.. 018 0 Red or minium 2 0 0..0 v0 O 
Converting ......| 017 U..0 0 0 Sheet, milled 300.00 0 
012 0..014 0 Shot, patent.. 700.00 98 
010 0.01 0 White, dry oe 30 0..00 0 
120.160 Ground in oil....| 0 0 0..0 0 0 
| Oils, per tun, Seal, Pale.. | 3610 0..37 0 ¥ 
014 0..015 0 Brown ..... «++. | 30 0 @..03 0 0 
016 ¥..18 0 0 Yellow totinged.. | 32 0 0..36 0 0 
100.140 Linseed ....-.eeeeeeee | 910 0.80 0 0 
120.150 Olive, Gallipoli %.0 U0 YW 
l1o6.116 Span ‘ 0..0 00 
Palm.......+ . |35 0 0.35 0 0 
ordinary ..../ 018 0..1 0 0 Rangoon Enzine (C. 
Converting .... 018 0..019 ¥ & Co.’s), p. gale| O 3 6.. 
Black... 0 7 6.041 0 ced, Kayiwn pale | 2410 0.. 0 0 0 
Wales .. 2 DB Os 3. 8.9 Lire ih’: aS BS 
Steam 100.130 Foreign pale ....| 0 0 0..0 0 0 
House ee | 015 0.. 018 0 Brown . es evee %..0 0” 
Iron— Sperm, body 0 0.0 0 0 
Angle in Glasgow .... 1310 0..14 0 0 Whale, South ‘ ..0 00 
Bar, Welsh, in London! 1115 0.12 0 0 Browa ‘ 0..31 0 0 
Glasgow ........ 13 0 0..0 0 0 E. 1. Fish 26 0..2010 0 
Staffordshire +) 12 0 0..14 0 6 Yellow . «2.04. | 82 10 0..83 0 0 
Wales ..scseceee! 1110 0.1112 6 | Quicksilver, per bottle .. | 1910 0..20 0 0 
Yorkshire best ...... 3-015 0 0 | Spelier, Silesian, pr.tn., | 2410 0.2415 0 
COMMON se seeeee 0..138 0 @ English, V.& 5.......; 0 0 U.- 0 0 8 
Cleveland— } Steel, Bessemer, Sheffield | *2 0 0..36 0 0 
Angle and bulb ../12 0 @..13 0 0 Do., cast, Sheilield.... | 25 0 0..30 0 © 
Boiler plates ....|15 0 0..1510 0 Do., best, do. ... 3 0..70 0 6 
Cable iron ...... 13 0 ¥..1310 0 0.2% 00 
Nailrods .. -'12 0 0..1210 0} 0..22 0 0 
Rivet iron ....../13 0 0..13 10 vu 0 0.348 0 0 
Ship plates 13 0 0..1310 0 0.000 
Cleveland, common .. 1210 0..13 0 0 sae coceeeeeee | 97 WW 0..88 0 0 
Best ..sseeseeeee | 138 UY O..19 10 || Tin, Banca, per ton }ll 0 0..1130 0 
Best best ........,; 1410 0..15 0 0 Auglish blocks... ....|11 0 0. 0 0 6 
|S 0 0. 810 0 WS cccrecceceee | 120 0.00 0 0 
| Kefined, in blocks| 1120 0.. 0 0 0 
eee 0..14 5 0 Straits, fine—cash .... | 4020 0.-1080 © 
sees] 0..145 0 0 0 0..lu80 0 
sees 0..14 5 0 
. 0..15 0 0 
eve | Li v.14 0 0 0..112 
. 0..15 10 0 0.118 6 
| 0..1215 0 0 sie 
| 0.000 0.240 
. 0..20 0 0 
«| 1 0..15 0 0)! 
| | 0.1 i) 
ove 6..0 0 0) 0..118 0 
coos] & 0.000 0.1 eo 
-| @ 0.000 o..240 
-| 460.000 B.. 0 0 St 
. -| 4 0 ©..0 0 O|| Zine, sheet 0..33 0 0 
Ww... -| 817 6.000 Sulphatein Glasgow .., 12 0 0..14 0 0 
Pig in Wales .....0661 5 0 0..610 0 | Manufactured Iron .... prices unchanged, 
7 
PRICES CURRENT OF TIMBER, 
1874. 1873. | 1874. 1873. 
Per Load, 28 28/258 £5 Per Load 2 45 4s. 
Teak ... ....-+00012 0 14 10/14 10 15 10 | Canada, Spruce Ist..13 033 10/141019 0 
Quebec, red pine .. 310 610) 310 5 lo Do. 2nd «-10 10 11 10) 9 1010 10 
Yellow pine... 4 0610/3 5 6 0 Do. Srd...... 1010 1110) 910101 
Pitch pine .. 4 5 5 0/4 0 410 ° 101011 0 
Quebec, oak........8 0 9 0/7 0 9 1 181016 0 
Birch... +510 8 0)5 0 6 0} 18 u wis 
710 8 0/415 6 QO) loi4i0, 8 0 9 
«7 0 8 0/410.5 9} 00 0) 000 
55 8 0/5.0 610 00 0; 91013 0 
+ 310 610) 310 6 0 00 0) 81010 0 
215 8 56/210 5 5 -1221061410/11018 
~-4045140465 . 01410 10 OL 
+ 210 8 5/212 8 0), 1101310; 810 9 
- 415 615/410 615 || Battens, alisorts....» 01010/ 7 0 8 & 
410 6 0/410 6 0}| Firng.bds.,sq.otlina d. 5, d.) ad. od. 
+ 40610) 4 0 610!) Istyellow........14 615 6/11 O11 6 
0000/0000 Ist white ........13 614 6| 9 610 6 
~9 OW O}7 0980 2nd qualities ....12 614 0| 6 Ww 0 
8 ose oe Ra Staves, pr. a 66 ae 27° 
ol 0 01210|; Quebeopipe...... 95 0 
Bf, in. Puncheon....35 026 0 | 32 10 33 
028 0/20 O91 0|| Baltic, crown pipe 20 0 300 0 | 230 0 240 
01510/14 10 16 0 ever 8500200050 0 0 
1018 0/10 0138 0 
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LITERATURE. 


Hydraulics of Great Rivers. The Parana, the Uruguay, and 
the La Plata Estuary. By J. J. Revy. Folio. London: 
E. and F.N. Spon. 1874. 

Tue author of this work is, we presume, the same Mr. 

Révy whose name figured a few years since, associated 

with that of Mr. Bateman, in the authorship of a scheme 

for tunnelling under the English Channel by means of an 
ingeniously contrived telescopic shield, the plan itself being 
perhapsone of theleast impracticable of those which have been 
promulgated from time to time for tunnelling the Channel. 

We have here to dorather with Mr. Révy’s book than with 
himself ; it would, however, have been satisfactory had the 
author given us some definite information as to the objects 
with which his professional labours on these great South 
American rivers were undertaken. All that we gather 
from his book is that they have been performed at the 
expense of the Argentine Republic, and whether the ulti- 
mate object may have been the creation of harbours, the 
improvement of river navigation, or the pure love of science 
for its own sake on the of Mr. Révy and the Argentine 
Republic, we are left wholly in the dark. 

South America is, as re; its climates, its river 
systems, and its natural nage, in many respects 
the most remarkable continent of our globe. Its vast 
western seaboard, extending from the tropical Isthmus of 
Panama to the frozen Terra del Fuego, ramparted by 
the continuous wall of the Andes running within a few 
miles of the coast, and gathered into immense mountain 
knots by transverse chains like that of Cusco, receives, breaks 
up,and elevates the lowermost wind currents from the Pacific, 
which, leaving behind them in places absoJutely rainless re- 
gions onthe west, precipitate their waters over the vast plains 
of the continent to the eastward. No greater extremes of 
dryness and moisture, on such a scale, exist in any 





other of the world. Moisture, however, predominates 
over the vast area of the land, which presents this additional 
and striking characteristic, that the unwatering of almost 


the entire surface of this enormous continent is concen- 
trated into two great river systems, that of the Amazon 
and that of the collection of streams whose confluence is in 
the La Plata. 

The latter has been the scene of Mr. Révy’s labours. 
Many of the great rivers of the North American continent, 
including the Mississippi, have, through the presence of an 
energetic and civilising race, been already explored, and 
—— carefully surveyed; but the great river systems 
of South America remain almost absolutely unknown. 
Any precise information as to these rivers is thus welcome 
and important,and we must hail that afforded by Mr. Révy 
as a not insignificant instalment to our — 
It, however, by no means, either in value or extent, fulfils 
the expectations raised by the expansive title, “ Hydraulics 
of Great Rivers,” nor even seems to justify fully the object 
set forth by the author in his preface, namely, a 
survey of the rivers Parana and Uruguay, and their 
common estuary called the La Plata. A survey of such 
rivers as these, thousands of miles in length, and draining 
hundreds of thousands of square miles of territory, pro- 

rly means something far more comprehensive than the 
abours of Mr. Révy as here recorded, which ap 
nowhere to have extended more than four or five hun- 
dred miles from the delta mouths of any one of these 
rivers, and the experimental area of which extended not 
much above the tidal limits. 

Of whatever may have been done in the way of survey 
by Mr. Révy but not here recorded, we of course know 
nothing, but his survey work as here given to the world 
consists mainly in the production of four transverse sec- 
tions and references to a few others. These are given in 
careful and well-executed diagrams ; at each section the 
surface and bottom velocities at various distances across 
have been taken, and from the elements so obtained the 
slope of surface or fall per mile for the reach above has 
been calculated. In addition to this, at each of the localities 
within the tidal limits, tide gauges were established, and 
the influence of the tide wave upon the river velocity at 
successive epochs during the wave transit was determined. 
The relations of the fluvial and tidal phenomena have been 
very clearly described, and their somewhat complicated in- 
terrelations have been very well disentangled by Mr. Révy. 
We may quote the following in to this as 
presenting a favourable example of the author's style of 
explanation, which is generally throughout the work clear 
_ and well expressed :— 

** The tidal wave is said to travel at so many miles an hour, and 
it means this : That the position of the entire wave was shifted so 
many miles an hour, retaining its outline. If for example, the 
two stations were twenty miles apart, and the su 
features of the wave made their appearance at the other station 
exactly one hour later, we should say that the tidal wave travelled 
in the estuary at a rate of twenty miles per hour, inasmuch as the 
entire wave shifted its position twenty miles in that space of 
time. The rate at which a tidal wave is propagated in an estuary 
being known from observation, the tidal records at one station 
will determine the inclination of the surface of the estuary at that 
locality, because we know the rise or fall of the surface in one 
hour, and we also know the distance at which the surface due to 
that rise or fall stood one hour previous ; and, accordingly, we 
know the inclination at agiven time. . ‘ ° ° ° “ 

“The La Plata is an estuary of the sea, in which we have the 
translation of a tidal wave affecting its surface, and the di 
of great rivers also affecting it. For a time the tidal wave and 
= rivers act_in the om way ; the Lone does = pope 

. During another weer, e 
tidal wave and that of the mas opposed to each other. If 
there were no tide, the volume di by the rivers into the 
La Plata would determine its level, which for a constant volume 
would remain the same, and the rivers by themselves would cause 
neither a rise nor a fall in the surface of the estuary. The approach 
of the tidal wave, however, reverses the current in some parts, in 
others it reduces the current to zero, the wave acting as a bar on 
the rivers, which, in consequence, by themselves begin to raise the 
surface of the La Plata independently of the tide. ‘ P ° 

“Tf, for example, the rise due to the tide should at a certain 
locality be 5in. per hour, which means that a t+ of the wave 
bin. higher than the level at the gauge would in one hour reach 
the and raise the surface 5in. ; and if the supply from the 
ould by a reduction of the current at the t one hour 


large between 
the former level of the gauge and that point Sin. higher by the 
difference between the supply and discharge, we should have the 





surface rising on account of the rivers as well as on account of 
the tide ; and between the and the puint of the wave one 
hour distant a true level would be maintained, although the rise 
of 5in. divided by the distance would give a fall from the approach- 
ing wave to the rivers. 


It now depends on the height of the wave, and on the level . cod. Deedes asian ne — 
tr eam, ? ? aq we 
is bei wet | with ¢ a 


on which it approaches and enters the estuary, at which point its 
power will that of the rivers, power being measured by 
the volumes of water which either of them can bring to bear per 
minute in raising the level of the La Plata. At this point, where 
the power of the wave balances that of the rivers, there will be 
no current ; the level of the estuary will rise slowly, like that of 
a lake receiving ly from all round its border. It is here— 
where the sives oan tidal wave contend for su ’ 
to establish its own current, and where for hours the power 
of either of them trembles in the balance without any sensible 
movement in any direction—that deposit copiously takes place. 
Matter held in suspension by the rivers, as long as their currents 
are maintained agitating their water, is dropped as soon as they 
come to rest. It is here, within about ten or twenty miles of the 
rivers’ mouths, that banks are most rapidly growing, and islands 
are forming, and the ultimate result of these daily contests is in- 
variably in favour of the vanes which slowly but steadily encroach 
on the estuary, and ulti ly annex its whole territory. The 
progress of the tidal wave is, however, never checked an instant ; 
the rivers only check the currents originating with the wave, and 
from the point where the power of the rivers and the wave 
balances, it is by the current of the rivers that the tidal wave 
propagates itself. ding them, and they supply the volume 
necessary for its formation; and as by the inclination of the 
river’s surface the top of the wave approaches more and more 
their surface, it becomes smaller and smaller, and ultimately im- 
ogee and it dies out as it ascends the rivers within about 
00 to 150 miles from their mouths. A tidal wave is never visible 
to the eye, and can only be conceived from observation by a 
successive measurement of its dimensions, which are very large. 
We may, from an elevated position, see ten or fifteen miles ; but 
a tidal wave on the La Plata is about 258 miles long. The waves 
we do see are local, and due to the agitation of the surface of the 
water by the wind, and are only as many ripples on the invisible 
tide wave.” 

In all this we are bound to say, however, that there is 
nothing new either to physicists or —-. Mr. Révy 
forcibly points out the difficulties that beset the taking of 
accurate sections across rivers of such magnitude as 
these, where the ordinary methods adopted on smaller 
rivers for fixing the line of section chosen and the equi- 
distant points along it for taking soundings and velocities 
are no longer practicable, and where, from the great breadth 
of the stream, no approach to obtaining the mean velocity 
at the section can be obtained by a few float observations 
taken at so many points across the vast expanse. Thus one 
of Mr. Révy’s sections, that across the Parana at Rosario, is 
about a mile wide, and the test depth of water 72ft. 
The method actually employed by Mr. was as follows : 
—Having fixed upon a suitable site, where the section 
across the bed was tolerably symmetrical, and the river 
course as straight as ible and unencumbered for some 
miles above, the extremities of the intended section were 
marked upon either shore, ground being secured suit- 
able for measuring off a base at a right or some other 
known angle with the line of section; then on board his 
steamer, sextant in hand, the observer was enabled to 
bring his vessel to successive points across the line of sec- 
tion more and more distant from the extremity resting on 
the base by a simple process of triangulation. In this 
there is & Ad new—to maritime —- at least—as a 
method for fixing successive points in a line of soundings. 
Mr. Révy’s soundings were taken in the usual sailor’s fashion. 
The steamer having been moved up stream a sufficient dis- 
tance and the lead-line let down to within a few feet of 
the bottom, the steamer was then permitted to drift down 
stream, and at the moment when she again crossed the line 
of section as given by the sextant the lead was —— 
and the depth called out. Of this method Mr. Révy 
the absolute accuracy, on the ground that the steamer and 
stream and lead-line having no relative velocity, the line 
must drop plumb, as though it hung in the still water of a 
pond. is, however, is clearly an error. It would be 
true if the volocity of the stream were at all depths the same, 
but if—as is in these cases the actual fact—the bottom 
velocity in any vertical line falls short of the surface velo- 
city by from one-third to one-half, then the sounding line 
from the drifting steamer cannot hang a the upper 
portions of it being carried on with the steamer faster 
than the lower portions are permitted to follow, so the 
lead when dropped will reach the bottom somewhat to the 
up-stream side of the line of section. With velocities such 
as Mr. Révy had to encounter—usually under 2ft. per 
second at the surface—the error thus introduced would no 
doubt be but small; we refer to it only as indicating that 
mathematical precision in such operations as these is really 
unattainable. At each of the points of soundings in these 
sections Mr. Révy ascertained experimentally the surface 
and bottom velocities, and in some instances the veloci- 
ties at intermediate depths. The section being plotted, 
the mean velocities at the successive points across 
upon the same base, namely, that of the line of 
water surface, are also plotted, by which we see in 
his diagrams at. once the close relation that subsists 
between depth and velocity. With to this method 
of graphic representation, the author remarks that the more 
or less near coincidence of the centres of gravity of the area 
of section, and that of the space included in the curve of 
velocities and water surface as base, affords an indication 
of the eligibility of the place of section chosen. This is 
true, but it is only to say, in other words, that if the velo- 
~ in a vertical line anywhere across such a line of section 
is found to differ sensibly from that assignable to it in rela- 
tion to depth, there must be a disturbing current introduced 
by some extraneous force or obstruction to the u 
side, such as the proximity of a bend or the existence of 
an island. In rivers of the vast magnitude of these South 
American streams the surface fall per mile is so small as to 
elude Lo! aera of determining it by the most carefully 





condu evelling. Mr. Révy therefore rightly insists that 
the fall per mile must be determined from the mean 
velocity; this fall, we may remark in passing, Mr, Révy 


finds never to reach four-tenths of an inch per mile, and 
in one instance to be only about one-tenth of an inch. 
The author is, therefore, scrupulous as to his instrumental 
methods for determining those velocities, and objects with 
more than we think is quite warranted against the 
method of double floats (viz, one at surface and one at- 





tached and floating near bottom) employed by the labourers 


in that ificent work, the hydraulic survey of the Mis- 
sissippi. The instrument he actually did employ was a 
spiral wheel like a screw propeller of some 6in. in dente, 


e axis of which was maintained in the line up and down 


sion from the surface, the axis being con 
very simple train of wheels registering the revolutions 
made by the spiral wheel in the unit of time. We must 
refer to the work itself for the details, given at much 
eg the methods and precautions adopted by Mr. Révy 
in the use of this instrument; they will be found very sug- 
gestive and valuable to every one engaged in similar opera- 
tions. The extreme accuracy su to be attained 
by its use is ly insisted upon; but while we admit 
the possibility of constructing instruments of this class 
such as may afford results of great precision, we are 
bound to say that their indications—as variously con- 
structed, for they are by no means novel—have not 
always, though in competent hands, yielded concordant 
results, However this may be, we are compelled in the pre- 
sent case wholly to suspend our judgment as to the degree of 
exactitude or of inexactitude of these instruments as used 
by Mr. Révy, or to form any opinion upon any surer basis 
than Mr. Révy’s assertion as to whether they were better 
or worse than the floats adopted in the Mississippi sur- 
vey. The only basis upon which to form a judgment as to 
the accuracy attainable with such an instrument is the 
actual trial of its performances in streams of know» 
velocities, from the lowest to the highest within the limits 
of those intended to be measured. All the information, 
however, that we are given by Mr. Révy as to the previous 
verification of his current-meters, except that contained in 
the appendix to which we are about to refer, occurs in the 
following sentence :— 

“*So far we were provided with an instrument super- 
ficial currents with ous acouracy, the value of oe cen 
having been first ascertained for currents of various velocities by 
direct experiments.” 

Now, in order that we should have any confidence what- 
ever in the exactitude of these instruments, and therefore 
in that of the river velocities obtained by means of them, 
we, for our own parts, should require to have been told 
how these verifying experiments were made, and to what 
extent they were carried, and to have tabulated before us, 
in full detail, the numerical results of the experiments 
themselves, Of these we have not a word nor a figure in 
Mr. Révy’s book, and if he expects his results to be received 
by men of science as so much confirmed truth in the 
hydraulics of great rivers, it would be necessary that he 
should supply in the amplest manner these details. In an 
appendix Mr. Révy does give the results of three experi- 
ments at high, and three at low velocities, made by him in 
the still water of the reservoir of the Buenos A water- 
works, by dragging the current meter through the water 
for a distance of under 200ft. at a known velocity, and 
observing the revolutions made. But such experiments, 
even if ample in number and the numerical and other 
details fully given, we must view as wholly inconclusive. 
It is not the same thing whether a screw propeller wheel 
be caused to revolve by a current in which it is immersed, 
and every particle of which adjacent to it is approaching 
and moving away from the screw at the same velocity; or 
whether such a screw be made to revolve by being aS 
against still water to the adjacent particles of which it 
gives a certain velocity, and which leaves the particles of 
water in its wake not relatively at rest. These experi- 
ments, such as they are, we must say scarcely justify the 
expression we have just quoted, namely, that these instru- 
ments were tested “for currents of various velocities [by 
direct experiment;” at any rate, they never were verified in 
currents at all. There are few people ignorant of the fact, 
which may be referred to in illustration, that a shi 
moored in a stream passing her at a run tgeed fase a 
ferent amount of immersion, and a different inclination of 
her keel to the horizon, as compared with the same shi 
towed through still water at the same velocity as that o 
the stream in which she was moored. The verification of 
such instruments is necessarily difficult and expensive; it 
can only be effected by their immersion in relatively large 
uniform and artificial canals, the velocity of current in which 
is experimentally and rigidly known, which is only pos- 
sible by the measurement of the volume of water 
actually discharged by the canal in the unit of time. 
Until such a foundation has been laid for proof of the 
accuracy of these instruments, we think the author would 
have done well to have reserved such ex rated boasts of 
their accuracy as that they bear to all o current-mea- 
suring instruments the same relation that a “chronometer 
bears to a Geneva watch.” While compelled to make these 
strictures upon the inflated praise with which Mr. Révy 
refers to these instruments and his work done with them, 
we by no means wish to suggest that there may be any 
considerable errors in the velocities he has ascertained at 
his sections, They are, no doubt, accurate enough for 
practical p though not fitted either to found or to 
revolutionise the hydraulics of t rivers, We only wish 
we could make out from his book what was the practical 
purpose of our author’s labours on these South American 
rivers—the discharge of which, like those of all intertropical 
rivers, varies enormously at different seasons of the year, 
the maximum being sometimes five or six times the mini- 
mum delivery. Beyond showing, as this work certainly 
does, that the author is a well read man as respects rivers, 
tides, and waves, and a good practical observer of their 
phenomena, we have a that we are unable to er 
what was the aim and end in view of his labours or of their 
ublication ; it is, therefore, but fair that we should permit 

im to state, in his own words, with some abbreviation, 
the conclusions with which he completes his work, and 80 
enable our readers to judge for themselves. 

** The survey of i disclosed a series of facts which we 
believe to be of alee oy engineer- 
ing. The result of the surveys places the q 


that the accepted ciples upon which we were basing our 
arguments, when Fao of water in or confined 
channels has been under consideration, were at with those 


of nature, In the analysis of the Parana we have shown that 


oe ~ 
SOE RR | PREM 


re i] 
i 
) 
: 
: 


POUR ea 


’ 
Be 








Co 


———E 
nent eae =a =a - 





162 


THE ENGINEER. 


Marcu 6, 1874. 














rivers of average dimensions do not afford the variety of circum- 
stance which might enable us to trace the dependence between the 
various quantities which affect their movement; and that even 
with the great rivers we had surveyed there was but one locality | 
which clearly established the law of dependence without the 
interference of third and fourth quantities. Dubuat evidently felt 
the difficulty in his masterly treatment of the subject ; for having 
on certain assumptions, which ap ed to be warranted, 
framed a simple formula expressing the dependence between the 
various quantities, he could not make it agree with the result of | 
observations under varying circumstances without the introduction | 
of an arbitrary logarithmic function, which so moulded the formula | 
that within the limits of his trials it appeared satisfactory. It is 
not, however, only a question whether or nota formula will give 
correct results, it is, we believe, of much greater importance that 
the principles which guide our thought and argument in all river 
improvement should be true and correct. We ought to know 
what happens within the channel of a river, and what is the mode 
of its actual movement ; it is of comparatively little importance 
whether the fall of a river be so many inches per mile, its volume 
so many feet per minute ; these deserve attention in their way, 
just as it is of importance that arithmetical operations should be 
correct, although they are stibordinate to the functions which had 
determined their respective position and the values of the figures. 
Our observations on great rivers disclosed and established the 
dependence between depths and currents ; that at a given inclina- 
tion surface currents are governed by depths alone, and are 
proportional to the latter. It is impossible to exaggerate the value 
and meaning of this fact; we may at once compare the inclination 
of essentially different localities in the same or in ge: rivers ; 
and the current will be not only the most delicate, but it is the only 
test of the effective inclination at a given locality. If we combine 
with this simple principle the second, disclosed by the same 
observations, that the current at the bottom of the river increases 
more rapidly than that at the surface, we have the two main 
points of a strong basis which will carry us over many a difficulty. 
If we further combine with the two preceding points the third, 
that for the same surface current the bottom current will be 
greater with the greater depth ; and if we add the fourth, that 
the mean current is the arithmetical mean between that at the 
surface and bottom; we have enough light on the subject clearly 
to see our way, and to comprehend what may actually happen 
with a river, without the aid or the supposed mysterious operation 
of formule. The greatest current is at the surface, the smallest at 
the bottom; as the depth, however, increases, or tne surface current 
becomes greater, so the difference between surface and bottom 
currents will be smaller and smaller, until in great depths and in 
strong surface currents they are substantially alike. The whole 
resistance to the movement of a river arises from its bed. Our 
best authors so understood it, which the construction of their 
original formule proves. It had, hawever, also been thought 
that part-of the resistance arises from friction between the liquid 
particles of water. It is of some importance to bear in mind that 
the resistance arises entirely between a solid and a liquid, and that 
to a great extent the friction between the particles of the liquid is 
the effect of the former, and does not cause or originate resistance 
to movement. Formule are but the precise expression of a 
definite thought embodying the dependence between two or more 
quantities, ‘ ° ° ° ° ° . ° ° 
“The principles derived from the survey of great rivers might 
be defined and expressed mathematically. We have not done so 
for the present, because a formula cannot be considered satisfac- 
tory unless the process by which it had been derived is clearly 
shown, its application to numerous examples explained, and the 
exceptions considered, all of which, however, make up a separate 
treatise on the theoretical consideration of the result of the sur- 
veys, and these we believe should not be mixed up with the 
numerous facts recorded in the preceding pages. . Pe - : 
“In the preceding chapters wo have not given any figures ex- 
pressing the volume of the great rivers in their wares condition, 
because their correct expressionis not practicable withouta formula, 
It is, however, easy enough to make a close approximation if the 
figures should be of interest. We know from the trials on record 
that, for example, on the Parana, in the greater depths the mean 
current is about 85 per cent. of the surface current, and since the 
bulk—over 90 per cent.—of the river’s volume passes in the great 
depth, this percentage may be applied also to the shallower parts 
without material deviation from the actual discharge. Accord- 
ingly 85 per cent. of the mean surface current multiplied with the 
sectional area will give the volume within a couple of per cent.; 
but if we should not happen to know the surface currents, the 
data would be of little use without a correct formula. With the 
Uruguay, during the periodical floods the percentage is close upon 
90 of the surface current. During the September and October 
floods it will exceed 95, which, combined with the greatly increased 
surface current, swells its volume enormously in comparison to the 
river’ssmall surface current at low water, with a small sectionalarea 
and a percentage of under 60. We mention these figures only to 
show how variable the percentage may be in the same river and at 
the same locality, and that the percentage should never be called 
a ‘ coefficient,’ because it is a variable quantity, which is contrary 
to the meaning and sense of the term. Wemay at all times cor- 
rectly ascertain the volume of a river by means of the current in- 
tegrator, even at irregular and exceptional localities, with which 
no formula could possibly deal. The volume of a river should 
always be ascertained by the integrator; it may be accomplished 
with certainty and without much trouble to within half a per cent. 
of the actual discharge, The volume so ascertained will be a safe 
basis for further argument and consideration, and for the calcula-. 
tion of the various quantities which alterations and modifications 
in the existing channel may involve. Wherever practicable the 
river’s volume should be observed on numerous lines across the 
section by the integrator, and not calculated by any formula 
given, such as sectional area, mean depth, fall per mile, &c, The 
*fall per mile’ is the delicate quantity, difficult to ascertain 
without current observation, slight variations of which will affect 
the result. Indeed, the operation ought to be the reverse, from 
the volume and the currents the indiestinn ought to be calcu- 
lated. It is necessary to ascertain the fall of a river’s surface be- 
tween the distant points as a basis upon which the gradients of its 
surface may be constructed; and although they may be ascer- 
tained by calculation, it is important to have a check by direct 
measurement on the accuracy of the calculation and the true out- 
line of its longitudinal section. With natural channels the appli- 
cation of formule, however correct they may be, will always 
remain limited, and most of the quantities should be ascertained 
by observation and not by calculation, because a formula cannot 
take into account local disturbances, arising from all kinds of irre- 
gularities which may ever escape attention. It is different with 
artificial channels, and these are the legitimate field for formule 
and calculation. . ° ° ° ° ‘ ° ° ° 
We need both correct observations and correct formule, and it 
would be difficult, if not impracticable, in many instances to 
devise and design improvements without our possessing both 
practice and theory. Much attention has been paid in the pre- 
ceding chapters to the subject of inclination of a river’s surface, 
usually expressed as its ‘fall per mile.’ The question of inclina- 
tion is perhaps the most delicate of any, and it is not surprising 
that it sho be least understood; but it is lamentable that 
many who ought to know better invariably confound the inclina-~ 
tion of a river’s surface—that most delicate differential plane— 
with the inclination of a river’s bottom—that coarse and most 
irregular surface—maintaining with an air of gravity that the one 
may be taken for the other, or that the one determines the other. 
There exists, indeed, a distant connection between the two—as 
much as there is one between a mountain and its shadow ; to 
confound the one with the other is, however, equally strange and 


incomprehensible . ae ve ° ° 








We may remark in passing, that it is new to us to hear 


that any tolerably well instructed engineer is to be found | _ Two mains, 48in, and 3iin. in diameter respectively, were car- 
now-a-days who would confound the slope of a river’s sur- ried through the bank in a tunnel excavated out of the rock and 


arched over. The 48in. main, which terminated in the bye-wash, 


face as the motive element of its current, with the irregular | \ 45 9 provision solely for the purpose of being able rapidly to 
lower the water in the reservoir, if necessary. The 33in. main 


inclination of its bed. 

A section may be made anywhere across a river; yet the | conveyed the water to a circular receiving basin, situated at the 
proper selection of the locality suitable for an instructive | outer toe of the embankment, and from this basin the water was 
and useful section causes often much embarrassment. We | distributed by side canals on to seven filter beds, After being 
have seen that bends interfere most seriously with the regular | filtered the water was collected into two pure water tanks, from 
formation and action of currents, that they cause a kind of revo- | whence it was carried for about 700 yards in an iron pipe, 42in. in 
lution against established principles and laws. The currents of a | diameter, with a fall of 6ft, per mile, until it reached the tunnel, 
river which had to pass a succession of sharp bends are effectually | into which it was laid for 120 yards. ‘The tunnei was 4367 yards 
‘meaned’; order and law appear subverted, and confusion to reign | long, and conveyed the water from the natural valley of the 
supreme. In such localities {formule—the expression of order | Vartry, under a range of hills separating that valley from the 
and law—can never be of any use. The movements of currents | districts sloping towards the sea to the east. The natural course 
are complicated enough in straight channels, and we do not believe of the oe from north to south, but by curves in the 
that it would be of any practical value further to complicate them | tunnel it had been turned toflownorth towards Dublin. This tunnel 
with the effect of bends, although the question may be of theore- | was extremely difficult to execute, from the character of the rock 
tical interest A section should be preceded by a straight reach, bored through and the quantity of water met with. It was from 
and if there be more it should be placed near the loc: ity where 5ft. to 6ft, high and 4ft. wide. To facilitate its execution twenty- 
the radius of bend changes from one bank to the other. The one shafts were sunk, varying from 90ft. to 180ft. deep. The 
choice of a suitable locality for a useful section is always one of gradient of the tunnel was 4ft. ina mile. At Callow-hill, the 
difficulty, and before the line is finally adopted a number of trial northern or Dublin end of the tunnel, there was a circular reliev- 
soundings should be made. The centres of gravity of section and | ing tank, 90ft. in diameter, and a gauge weir for registering the 
of currents determine whether or not the section had been well quantity of water flowing into the city. From this tank, the sur- 
chosen, and its situation may be considered favourable. Should face water in which was 602ft. above Ordnance datum, a main, 
the two centres fall in the same vertical plane, the locality is Jin. in diameter, conveyed the water to the distributing reservoir 
favourable for observation. Absolute coincidence should not be . at Stillorgan, a distance of about 174 miles. There was a self- 
expected, and it could only be exceptional ; but the variations re- acting stop valve at the junction of the main with the tank, to 
ferred to the width of the river should be small. Thus, for prevent flooding in case of a pipe bursting. Three tanks relieved 
example, the difference between the two sections in the Salto the pressure at ewer ae viz.:—At Kilmurray, level above 
section of the Uruguay amounts to 4; of the river’s width from | datum 472°2ft., distance from Callow-hill, 11,809 yards; at Kil- 
margin to margin, which may be practically taken as a coinci- | croney, level above datum 414ft., distance from Kilmurray 5121 
dence, the variation being within the margin of possible accuracy. yards; and at Rathmichael, level above datum S541ft., distance 
In the Rosario section of the Parana the difference between the from Kilcroney 6444 yards ; which latter was 7431 yards from the 
two centres amounts to ;}, part of its width, which may be con- | Stillorgan reservoir, At each of the tanks there was a self-acting 
sidered still a very good agreement and a favourable locality. In drop valve to shut off the water in case of a pipe bursting. The 
the Palmas section the difference in the position of centre is, pipes had been laid for 9894 yards along the public roads, and 
3; part of the river’s width, and here the disturbance of currents | the rest, 21,048 yards, across the country, which, for ang t of the 
is getting inconvenient, and the locality cannot be considered ‘distance, where the Dargle river, the Cookstown Valley and the 
favourable, although the radius of curvature is between one and , County Boundary Valleys had to be crossed, was of a difficult 

a-half and two miles, the bend forming an arc of about 20 dey.” a pwc wee se nei aecliiia 
7 Se ae “ey e two distributing reservoirs at Stillorgan were 4 miles 5 fur- 
Besides the chapter containing conclusions, what- longs 150 yards teem the city boundary m4 Eustace Bridge. The 
ever they may be worth, and an appendix as to the top water level in the upper one was 274ft. above Ordnance datum ; 
current meters already referred to, Mr. Revy’s work consists it contained 43,057,414 gallons, and was of the average depth of 
of six chapters. In the four first is contained almost all i — — a ae se a anne datum, or — 
that pertains to anything really worthy of the name of ~?UMt.above the thas in Dublin, and contained 43,166,548 gallons, 
: . ° the average depth being 22ft. The total quantity of land occupied 
the hy draulics of these great rivers. The other two chap- by the reservoirs, caretaker’s residence, Po cardia twenty-six 
ters, 80 far as hydraulics are concerned, may be viewed as acres, At the south-east corner of the lower reservoir there was 
mere padding. They contain, however, a good many facts a handsome screen chamber of ashlar granite, octagonal in plan, 
of general interest; such as a sketch of the general features and 49ft. in internal diameter ; the depth of the water was 27ft., 
and scenery of the Parana for about 550 miles above its and to the floor line 31ft. Gin. The pillars and framework were 
debouchure into the immense shallow estuary of La Plata, of cast iron, and the screens had an area of 1500 square feet, and 


~ - ‘ were fitted with copper wire gauze having thirty strands to the inch. 
and a very brief sketch, taken from D’Orbigny and Darwin, ' geyen 33in. valves, two 27in. valves and one 1din. valve in this 


of the geological conditions of the basin of these vast chamber regulated the distribution of the water. There was alsoa 
rivers. As this is co-extensive with something like half scour pipe and valve 12in. in diameter, and the overflow was 
the area of South America, it may be imagined that such through a vertical pipe, 27in, in diameter, with a bell mouth. 
a sketch comprised within a few pages contains little that The valve gearings were all fixed to the side walls, leaving the 


. d hi he le centre of the chamber quite clear. All the valves in this chamber 
is of much value. Indeed, next to nothing is known as | and on the large mains were worked by slow motion gearing, to 


yet about these vast regions, almost untrodden by the foot prevent the possibility of closing or opening them too rapidly ; and 
of man, at least in historic times, and which seem reserved | indexes, graduated to inches and turns of the screws, were attached 
for the future explorer, and for the magnificent heritage of | te all to secure accuracy in working. Two mains, 27in. in diameter, 
nations yet unborn. Mr. Révy’s work, in all that relates conveyed the water from the screen chamber to the boundary of 


7 . ig | the city at Eustace Bridge. They were carried through the em- 
to paper, type, and illustration, has been admirably pro- | hankment of the reservoir in aculvert. At the toe of the embank- 
duced, and does credit to his publishers. 


| ment a vaulted chamber was built, in which self-acting stop valves 
| were placed. The mains were carried along the Stillorgan-road, At 
= : — | _— ee Court, and at Eustace Bridge, groups 
aa a — of valves, in vaulted chambers of easy access, enabled the water 
INSTITUTION OF CIVIL ENGINEERS. to be turned from one main to the eg so that in case of accident 
Tuesday, February 24, 1874, | a short section of the injured main could be emptied for repair 
Mr. THos, E. Harrison, President, in the Chair. without interfering with the supply of the city; and at those 
e 4 . ,, | points also branches were taken off for the supply of the Pembroke 
Tuepaper read was ‘On the Water Supply of the City of Dublin,” | and Blackrock townships. On the city side of Eustace Bridge, at 
by Mr, Parke Neville, M. Inst. C.E. . | Leeson street, the 27in. mains separated right and left, and were 
The water supply to the city of Dublin was for several centuries | carried through the streets (being gradually diminished in size to 
derived from the river Dodder. In 1775 this source was found to | 18in.) until they were united on the north of the city, forming a 
be insufficient, and the corporation entered into contracts with | zone encircling the central parts of the city, and from this zone all 
the then Grand Canal Company for a supplemental supply. In | the service mains diverged. Screw valves at the intersection of 
1808 they made new contracts, fora term of sixty years, with | the streets enabled the water to be turned off or on, either to 
the Grand and Royal Canal companies for a supply equal to | repair the mains or to concentrate the pressure in case of fire. 
from six to seven million gallons per day. Under the terms | Hydrants were placed in every street at intervals of 100 yards, 
of this contract the city was mainly supplied up to the time | and the system was so perfect, that since the introduction of the 
when the Vartry water was introduced. The level of the | Vartry water no steam or hand fire-engine had been used to ex- 
water in the old city basins, from which the canal and Dodder ' tinguish fires, The supply of water at high pressure, to be obtained 
waters were distributed, was only from 76ft. to 78ft. above the | from the mains by simply attaching a stand pipe, with hose, Xc., 
Ordnance datum, while some portions of the city of Dublin were | to the hydrants, had proved sufficient to throw powerful jets of 
on an elevation of about 100ft. The water also was hard and | water over and on to the highest building, rapidly extinguishing 
subject to pollution. From 1850 to 1857 the question of obtaining | fires and preventing them from spreading. A length of 51 miles of 
a better supply was constanly under consideration. The plan most | new mains had been laid within the city boundary, and 60 miles of 
vocated was to take water from the canals from a high level, | the old mains had been utilised. The number of hydrants was 
and to construct — distributing reservoir ; but the corporation, | twelve hundred and nineteen. 
after promoting a bill in Parliament to obtain a supply from the The corporation supplied water in bulk to eight extra municipal 
river Liffey, near N ewbridge, called the Coyford scheme, ultimately townships, viz. : Pembroke, Blackrock, Kingstown, Dalkey, Bally- 
agreed that the whole question should be referred to a royal com- | brack, Bray, Kilmainham, and Clontarf, for which they were paid 
mission, and Sir J ohn Hawkshaw, Past President Inst. C.E., was | at the rate of from 34d. to 54d. in the pound on the valuation of 
appointed by the Government as commissioner. He held an | the townships; the quantity of water the corporation were bound 
inquiry in Dublin, in October, 1860, and examined into the merits | to supply being at the rate of 20 gallons per head of population 
of all the schemes, the result being that he recommended the | per diem. 
river Vartry as the best source. Inthe session of 1860-61 an | ‘The total cost of the works, including every item for compensa- 
Act was obtained for carrying out the works in accordance with | tion, purchase of lands, law and parliamentary charges, also the 
the royal commissioner's report, waa the works were commenced in | 91d pipe-water debt of £72,000, had been £610,000, or at the rate 


November, 1862, and finished in 1 f 11 a; 
The source of the river Vartry was at the base of the Sugar Loaf SO hy ae ee + Regen 


Mountain in the County Wicklow, and it flowed in a southerly 
direction, through a thinly populated country, into the sea at the | ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
town of Wicklow, being a distance of about 17} miles. The geo- | SURVEYORS,—This Association, which now bers 137 bers, 
logical character of the country was clay slate. The water flowing | comprising most of the large cities and towns in England and 
off the catchments was peculiarly soft and pure, and, by analysis, | Wales, continues to progress rapidly ; the objects of the Associa- 
was found to be almost identical in character with the Loch | tion as taken from Rule No. 2, being as follows :—(a) The promo- 
Katrine water with which Glasgow was supplied. The rainfall over | tion and interchange among its members of that species of 
the district, from observations during the past thirteen years, | knowledge and practice which falls within the department of an 
varied from 40in. in depth in 1873, the driest year, up to 60°87in., | engineer and surveyor — in the discharge of the duties 
the greatest rainfall registered: the average might be taken at | imposed by the Public Health, Local Government, and other 
about 50in. sanitary Acts, (b) The promotion of the,professional interests of 
The place selected for the storage reservoir was near the village | the members. (c) The general promotion of the objects of sanitary 
of Roundwood, about 74 miles below the source of the river. i The bers of this Association being placed so widely 
The bed of the river at that point was 632ft. above Ordnance | apart, it must be obvious that, to continue its successful career, 
datum, and the drainage area above it was 14,080 acres. The | much must Pay upon the formation of district committees, 
embankment across the valley was at the deepest point 66ft. | having for district an energetic hon. sec. Three district 
high, and it was 1640ft. long on the top. The greatest depth | centres have already been formed, viz., Midland, Lancashire and 
of water impounded was 60ft,, and the average depth 22ft. The | Cheshire, and Yorkshire, and one is in course of formation for the 
area of the reservoir was 409 acres, and it was capable of | home counties. Many important meetings have already been held 
holding 2400 million gallons of water, equal to two hundred days’ | respectively in Warwick, Leamington, Birmingham, V ey we 
supply for the city of Dublin and suburbs, taking the population | Manchester, Liverpool, and Leeds, at which questions have been 
at 400,000, and divuing 25 gallons per head per day for domestic | disc’ on sanitary matters affecting the comfort and health of 
and public use, and 2,000,000 gallons for manufacturing purposes. | the population of this country generally. Mr. E. Pritchard, C.E., 
The level of the water in the reservoir when full was 692ft. | of Warwick, the hon. sec. for the Midland district—the first com- 
above Ordnance datum, and 580ft. above the highest parts of the | mittee formed—has called by circular the fourth meeting of the 
city of Dublin. The tion had acq by purchase all the ith Harel held at the Town Hall, Lei at Saturday, 
e Leicester 

















the water rights of the mill-owners and riparian owners ; accord- | the 14th 1874, when it is pro to 

ay sects ion water had to be given, the entire property | Sewerage and Waterworks, after which papers are to be read by 
in the water vested in the corporation. The quantity of the | Mr. Lewis Angell, C.E., the president of the Association, and by 
rainfall di over the bye-wash was about two-fifths of the | Mr. E. L. Stephens, G.E., the borough surv of Leicester. 
entire fall, so that by constructing additional reservoirs the | The annual meeting of the Association will be held in Birmingham 
storage would be increased 60 per cent. in May next, 
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RAILWAY MATTERS. 


THE London and North-Western Railway Company consume 
about 4000 tons of coal per week. 

Sir Starrorp Nortucots has intimated that he does not con- 
sider it consistent with his position as Chancellor of the Ex- 
chequer that he should be a director of any railway a , and 
he therefore withdraws from the board of the Sout von 
Railway. 

A “ RaILROADER,” writing to the Scientific American, suggests 
placing a partition in the sand box of a locomotive, so that screen- 

f be used if required. A pipe 





ings of sand or gravel ma 

would be required to let the gravel on to the rail ; but the coarser 
stuff endalte very useful when the metals are covered with ice 
or snow. 


THE Holborn Viaduct Railway Station was opened for traffic on 
Monday. The Metropolitan Railway C y pened on the 
same day a booking-office where tickets are issued for all their 
stations, at 40, Regent-circus, Piccadilly. Passengers taking 
tickets at this office are conveyed to the Portland-road Station in 
the company’s special omnibuses, 

In addition to the North-Eastern Company, the London and 
North-Western and the Lancashire and Yorkshire Railway Com- 
panies have resolved to keep their booking windows open during 
the entire day, to enable passengers to get their tickets at any 
time. The London and North-Western commenced the scheme 
last week; and the Lancashire and Yorkshire, we believe, began 
on Monday. 

Ar the half-yearly meeting of the Great Northern Railway 
Company, the directors were empowered, upon the spontaneous 
motion of one of the shareholders, to increase the salary of Mr. 
A. Forbes, the secretary, by a sum not exceeding £500 per annum, 
the present salary being £1000. At the London and North- 
Western meeting, on the same day, £1000 each was granted to 
Mr. J. Bancroft and Mr, Wm. Cawkwell, for their services as 
directors, 

A MOVEMENT has been inaugurated in Caithness, at the instance 
of Sir Tollemache Sinclair, M.P., to present the Duke of Suther- 
land, on the opening of the Caithness Railway, with a piece of 
plate in recognition of his Grace’s liberality in having, almost at 
his sole expense, brought to the county the benefit of railway 
communication with all parts of Great Britain. Sir Tollemache 
intimates a subscription of £100 to the fund, and says that Mr. 
Pender, M.P., has promised a like sum, and that Sheriff Thoms 
has contributed £50, 

WE understand the directors of the London and North-Western 
Railway Company have —— the tender of Mr. 8S. Woodall 
of the Windmill End Boiler Works, near Dudley, for the erection 
of the new foot bridge at their station, New-street, Birmingham. 
The new bridge will be constructed with large wrought iron lattice 
girders supported on cast iron columns, with moulded caps and 
bases of a classical design. The whole of the work will be carried 
out under the supervision of Mr. Henry Woodhouse, of Stafford, 
the company’s chief engineer, Mr. T, C. Sharp being the assistant 
engineer. 

Art the last half-yearly meetings of the Great Northern and 
London and North-Western Railway Companies, remarks were 
made by shareholders as to the recent increase in railway accidents 
and the speed at which the express trains travel. The chairman 
of the Great Northern Company said he could not see what object 
was to be gained by calling upon the directors to reduce the speed 
of their trains, whilst it was not done upon other lines; and 
similar grounds were taken by Mr. Moon, who presided over the 
London and North-Western meeting. Mr. Moon added that the 
public required rapid travelling, and patronised the company which 
gratified them most in this particular. Comparing the railway 
accidents in this and other countries, he stated that whilst in 
England only one person in every million passengers was killed or 
hurt, in Prussia there was a loss in killed or wounded of 
twenty-three in every million, and in Austria of eighteen in every 
million. 

Ar the recent meeting of the Great Eastern Railway Company 
an appeal was made on the part of Mrs. Owen, the widow of the 
late secretary of the company, for assistance. Mr. Owen, who 
died last summer, served the company well and faithfully for a 
period of thirty-nine years, and we feel certain that no railway 
servant ever more fully entitled himself to a substantial recognition 
of his services. His widow has been left very badly off, with two 
daughters, a granddaughter, and a son in a lunatic asylum. The 
directors of the Great Eastern Company did not feel justified in 
appropriating any of the shareholders’ money entrusted to their 
care to the use of Mrs. Owen. In this they were upon the whole 
right, but we feel certain that if the matter is properly put 
before the shareholders they will with one consent agree to an 
reasonable proposal for Mrs, Owen’s benefit. It now rests wii 
the directors to elicit the opinion of the shareholders, and we trust 
that an early opportunity will be taken to settle the matter satis- 
factorily. 

Tue Grand Trunk has now 520 of 1377 miles of line laid with 
steel, concerning the durability of which Mr. Potter, the presi- 
dent, spoke as follows at the late annual meeting :—‘“‘ Let me tell 
you a very curious little incident respecting the life of a steel rail. 
We have got on our line near Kingston half a mile of steel rails 
which were laid down in the year 1865. We have got that half 
mile of steel rails on the most crowded part of our line, laid down 
in 1865, therefore, over which eight summers and seven winters 
have nome Now, not-one single rail of that 60 or 70 tons has 
been changed, nor is there any appreciable sign of change or wear 
and. tear, except that the whole surface is smooth. We had those 
rails carefully examined and measured by a very delicate instru- 
ment. There is no sign of any wear of any kind whatever; none 
of them have broken—none of them are in any way touched 
except that they have a perfectly smooth and even surface; and 
this instrument shows that, if the wear and tear of the rail con- 
tinues as it has done for the last seven or eight years, those rails 
will last for 180 years. I tell you what the instrument shows— 
of course you must not suppose that I mean to tell you that they 
will last that time; but that is the simple fact—there is no appre- 
ciable wear and tear.” 

ANOTHER proof that the block system is not an absolute pre- 
ventive of railway accidents is afforded by a passage in a report 
by Col. Rich on an accident which occurred on the London and 
North-Western Railway at Shap, on the 9th of January. The 
line from Shap Summit to near Shap Station falls on a gradient of 
1 in 100 and 1 in 125; the down distant-signal is about 800 yards 
to the south of the station, and it can be seen for about a mile 
before it is reached. The signalman at Shap Station had moved 
the levers that work the signals so as to place his signals at danger 
to protect a << train which was standing at the station, but it 
was snowing heavily at the time and he could not see his down 
distant-signal, which did not work, owing to the semaphore arm 
having got —— by the snow. This was consequently 
showing “‘all right” as the engine driver of the passenger train 
passed it, and this man did not see the train which was on 

the road in front of him until he got within about 100 yards of it. 
Steam was shut off at the time, as the passenger train was timed 
to stop at a Station, and the engine driver on seeing the goods 
train, reversed his ie, put on steam, whistled for the guard’s 
brakes, and the fireman applied the tender brake, but the passen- 
ger train was not ore it ran into the goods train, at a 
speed of about ten an hour, Five wagons and the guard’s 
van tt ne ee cues a ee ee oe 
were damaged. engine tender passenger train 
were thrown off the rails and damaged, and the guard’s van and 
composite carriage next to it were also slightly damaged, but did 
— the. rails. One passenger is reported to have been 
shaken, 








NOTES AND MEMORANDA. 


A SUPERIOR solution of gum arabic may be made by mixing with 
it a small amount of aluminic sulphate. 

THE quantity of coal exported by France in 1873 amounted to 
900,000 tons, against 700,000 tons in 1872 and 500,000 in 1871. 

Mr. WILLIs proposes to solidify nitrous oxide by rapidly passing 
a current of air through the liquefied gas. The resulting solid is 
insoluble in water. 

THE metrical system has just been adopted in Germany for the 
measurement of distances. She official papers have published the 
order with decrees that henceforth the kilometre shall replace the 

e. 

Pror. Birrcer has found vanadium in all the so-called pea iron 
ores which he has examined. Three parts of ammonic vanadate 
with one part pyrogallic acid and three parts gum arabic, with 
sufficient water, form an excellent ink. 

MM. LavrH AND Deby have taken outa patent in France for 
surfacing and polishing mill rolls, by means of a vulcanised emery 
wheel or mill with automatic rotation and to-and-fro motion, and 
which, placed in face of the rollto be surfaced or polished, performs 
the operation in a few minutes, 

A REPORT has been furnished to the Government on the subject 
of the cinchona plant. In the year 1872 there were under culti- 
vation on the Government plantations on the Neilgherry hills 
2,639,284 trees, covering 950 acres, and furnishing 85,688 Ib. of 
bark, of which 20,000 were exported to England. 

A PERFECTLY safe method of preparing chloride of nitrogen by 
electrolysis is given by Professor Boettger. A saturated solution 
of ammonic chloride is decomposed by a current of five or six 
Bunsen cups. A layer of turpentine oil on the surface of the 
liquid causes each bubble of gas to explode singly. 

Pure glycerine should not produce, when locally applied, a 
burning sensation, which it always does when the fatty acids are 
not all extracted. But even absolutely pure glycerine, when un 
diluted, is a water-extracting body. It should therefore, when 
used as a cosmetic, or for medical application, be always diluted 
with water. 

Mr. G. Armes, of Rochester, New York State, states that the 
surface of steel may be hardened, without hardening the mass of 
the metal, by placing the steel—a cylinder fur example—upon a 
lathe, and, while it is in motion, bringing into contact with 
it an emery wheel, rotating at a velocity of about 1800 revolutions 
per minute. 

Mr. C. M. Wueatuey, of Phoenixville, Penn., writes to the 
Bulletin of the American Iron und Steel Association, Jan. 15, 
1874:—‘‘I am making from 25,000 to 35,000 pounds of Pennsyl- 
vania ingot copper every month, entirely from Pennsylvania ores, 
and of quality fully equal to lake copper—the first time copper has 
been successfully made in this State.” 

In a late number of the Annales des Mines, M. Rozan has 
described a process for the desilverising and refining of lead by 
steam. 
melted in kettles, both to refine the metal and to hasten the for- 
mation of the rich silver-lead. This process obviates the necessity 
of stirring the molten metal by hand or machinery. The advan- 
tages claimed for this method are diminished cost of refining the 
lead and less oxidation of the same. 

ALBUMEN is frequently adulterated with gum, dextrine, flour, 
&c. To determine this fact, dissolve about 30 grammes of the 
albumen in lukewarm water. 
the mass gently. 
shows the albumen to be of inferior quality, that is to say, has 


The process consists in using steam to agitate the lead | 


MISCELLANEA. 

A LARGE pair of chilled rolls has been sent to Belgium from 
Pittsburg. 

Tue Bund states that a Swiss ge has lately discovered a 
means of tempering drills for rock boring machinery, by which 
they are rendered as hard as a diamond, whilst at the same time 
they do not become brittle. The trials of these drills at the St. 
Gothard tunnel have surpassed all expectations, and it is said that 
they will last three times as long as drills hardened in the ordinary 
manner. 

THE Tuscarora U.S. war steamer arrived at Honolulu on the 
3rd of Feb., having been very successful in her soundings from 
the California coast. Sixty-two casts were made, the deepest of 
which indicated 3054 fath The bottom is undulating like the 
Atlantic plateau, but steepens towards and near the Sandwich 
Islands. The main depth between the meridians 120 and 70 is 
reported at 2562 fathoms. 

Ir is stated that there is to be an International Exhibition of 
Arts and Manufactures in Paris next year in the Palais de 
l'Industrie, which will be ‘considerably enlarged for the purpose. 
But the Paris correspondent of the 7'imes says that in spite of the 
reiterated assertions made to the contrary, an International Exhi- 
bition at Paris in 1875 has not been finally resolved upon. Up to 
the present time the proposal remains a mere private scheme. It 
is added that the French Government holds the opinion that in 
the present state of affairs it should not interfere in any such 
enterprise. 

A pDISPATCH from Washington, February 17th, 1874, announces 
that the Secretary of the Navy, on that date, received a telegram 
from Commander Braine, commanding the Juniata, dated Savannah, 
saying that he parted company with the celebrated monitor 
Dictator, which the Juniata had in tow, on the night of the 15th 
inst., off Charleston, the weather being thick and the sea running 
heavy at the time, and that the Dictator had not arrived at 
Savannah on the night of the 15th. Commander Braine suggests 
that she may have gone on to Key West, but it is thought at the 
Navy Department that she has more likely been drifting off shore, 
and is waiting better weather to put into port. The separation 
of the Dictator from the Juniata, and the fact that no tidings 
have been received from the former, has very naturally created 
some uneasiness as to her fate. 


A MEETING of the United States National Association of Nail 
Manufacturers was held in Philadelphia, on the 4th and 5th of 
February. Mr. Thomas 8. Blair, president of the association, 
occupied the chair, and Mr, James C, Holden acted as secretary. 
Mr. Holden stated that the aggregate production of nails 
throughout the country for 1873 was 40,000 tons less than 
that of 1872, and 312,000 tons less than that of 1871, and that 
the stock of nails on hand on the Ist of January, 1874, was 32,000 
tons less than on the Ist of January, 1873, and 30,000 more than 
on the Ist of January, 1872. There was a very general interchange 
of views as to the prospects of the nail manufacture for the present 
year, and it was elicited that there is a very large and increasing 
demand for nails in the markets of the West, while an increased 
demand in the eastern markets is looked for at an early date. The 
general outlook was regarded as decidedly encouraging. 


A STATEMENT of the mercantile marine of the United States as 
it stood on the 30th day of June, 1873, has been promulgated by 








After standing a short time, stir | 
If the liquid contains many white specks, it | 


the Bureau of Statistics. The total was 31,654 vessels, with 
4,468,046 tonnage, including lake and river craft. More than one- 
half the vessels—17,236, with 2,166,564 tonnage—were sail vessels, 
there being 535 ships, 724 barques, 526 brigs, 11,489 schooners, 
3902 sloops, and 60 yachts. There were 3709 steamers with 


been dried at too high a temperature. Acidify with acetic acid, | 1,079,178 tonnage, and 10,739 unrigged vessels with 1,222,393 


decant carefully, and to the solution add alcohol. If any gum is 
present a precipitate results, whilst amylaceous compounds may be 
recognised by the addition of iodide of potassium. Albumen is 
also frequently mingled with sugar. This may be determined by 
Fehling’s test. 


IMPROVEMENTS in the construction of tuyeres or nozzles for | 103. 499 


blast furnaces, and in the manner of fixing and employing them, 
are the subjects of an invention by Messrs. F. W. Lurmann, 
Osnabruck, aud C. Aldendorff, Duisburg, Germany. These new 


or improved tuyeres are preferably formed of phosphor-bronze, and | 


made open at the larger end in order to allow of the ready cleansing 
of the interior ; and the end is closed with a suitable cover, made 
to fit properly, and so fastened and arranged that the tuyere can 
be turned round at any required angle into any desired position, 
so as thus to expose the whole interior thereof equally to wear. 


Each tuyere may also be provided with an iron frame, in whieh it | 


is to be fixed, 


WE learn from the Archives des Sciences that a new determina- 
tion of the mechanical equivalent of heat has lately been made by 
MM. Serrano and Fatigati; the principle of the method being to 
ascertain the relation between the disc of a Ramsdenelectro machine 
and the electrostatic d r produced. The disc was 
turned by two cords passing over pulleys, and bearing weights at 
their extremities. The heat doveaged by the cushions was care- 
fully estimated and deducted. To measure the electrolisation 
two larger graduated test tubes were used, with platinum wires 
passing to the bottom, one being connected with the machine 
and the other with the carth. These tubes were immersed in a 
large receiver of acidulated water, and joined by means of a long 
moistened cord which served to conduct electricity without pro- 
ducing sparks. The mean equivalent obtained from twenty-eight 
operations was 464°87 kilogrammetres. 


Proressorn HELMHOLTZ has communicated to the Academy of 
Sciences of Berlin a paper on “‘ The Direction of Balloons,” in 
which he enters into a number of elaborate calculations. In his 
calculations he directs attention only to the relation between the 
force and the weight, and supposes that the means at our disposal 
will enable us to construct the envelope of the balloon and its 
motive power. But Professor Helmholtz says, ‘‘It appears to me 
that here there exists a great difficulty in the way of execution, 
for the solid parts of the machine do not preserve the necessary 
solidity when they are much enlarged, although they continue to 
be geometrically similar ; they then must be made thicker, and 
consequently heavier. To obtain the same effect with small motors 
at + speed there is a loss of work. Wecan only work economi- 
cally then with motors of large surface urged by a motion relatively 
slow. One of the great practical difficulties will then be to obtain 
the necessary dimensions without overloading the balloon.” 


M. Trucuor has made experiments to determine the proportion 
of carbonic acid existing in the atmosphere, with the variation of 
this proportion with the altitude. These experiments, the results 
of which are given in a recent number of Comptes Rendus, were 
made in the ordinary way, by drawing given volumes of air thro 
a solution of baryta, &c., at Clermont-Ferrand, during the mon’ 
of July and August, 1872. The table of results given shows, 
first, that the proportion of carbonic acid is a little greater during 
the night than during the day—a fact already established by 
Theodore de Saussure, who found in 10,000 volumes of air 4 volumes 
during the day, and 4°3 volumes during the night ; and by Bous- 
singault, who obtained 3°) during the day, and 4‘2 during the 

ight. Second, that the proportion of carbonic acid is not sensibly 
— in the city than in the country, away from the direct in- 
uence of vegetation, Third, that in the neighbourhood of grow- 
ing Fae 4 the proportion of carbonic acid varies notably according 
as hn? P=, My ery by the sun, vonrgg or wholly in 
ol ity. Fo @ general mean may be represented as 
follows :—Weight of carbonic acid litre of air, 0°814 mgr.; 
volume per 10,000 volumes of air, 4°09 mgr. results 
with those of Saussure, Thenard, Verver, and Boussingault, but 
are nines than those of Schulze and Henneberg, who obtained 
2°9 and 3°2 volumes respectively, 


mitting of a free circulation of water. 


tions 








tonnage. The heaviest registry is at New York, 4274 vessels with 
1,046,118 tonnage, of which 500,000 tons are steamers. Philadelphia 
has 2833 vessels with 334,311 tonnage, 59,662 tonnage being 
steamers; Boston has 282,483 tonnage; Buffalo, 148,595; San 
Francisco, 127,669; Troy, 127,310; St. Louis, 123,387; Bath, 
121,107; Baltimore, 110,983; Oswego, 105,232; and Chicago, 
The other registry ports had less than 100,000 tonnage 

each. It will be noticed that by far the largest number of vessels 
| of any single rig was schooners, These are the favourite kind in 
| the U.S. mercantile marine, supplanting all other classes of sail 
vessels, and not unfrequently measuring as high as 1000 to 1200 
| tons each. 


| THE American Committee appointed by the Legislature in 1871 
| to test and examine inventions to put steam or any other motor on 
| the canals, have been in session, and have reported. Owing to the 

stringency of the law under which they acted, they have made no 
| award of the prize offered, which was 50,000 dols. to one line or 
their boats, which should fill the requirements of the law, with a 
further provision for 50,000 dols. more a year after, if the inven- 
tion were generally adopted. The board by unanimous resolution 
certified that the boat William Baxter was best adapted for the 
ee geome of boats by steam, and that the boat William Newman 
iad given satisfactory results, and possessed great merits. There 
was no other boat which appeared before the board at the final 
meeting to claim a share of the prize. The board recommended 
the passage of a law which they have prepared, which will give to 
William Baxter 38,000 dols, upon placing seven of his boats upon the 
canal in 1874, and15,000dols. to Capt. Dobbinif he place three boats, 
similar to the William Newman, on the canal in 1874. In the 
board the vote that Baxter had fulfilled the requirements of the 
original act, stood four to four. The board recommended 
that their powers be not curtailed, but that the Legislature take 
charge of the whole subject. 


THE Mississippi and Dominion Steamship Company (Limited), 
more popularly known as the ‘‘ Dominion Line,” running from 
Liverpool to Canada vid Belfast, have just added the seventh 
steamer to its fleet, bearing the title of the Dominion, which will 
be commanded by Captain Bouchette. She made her trial trip 
on the 3rdinst. She has been built by Messrs. Archibald M‘Millan 
and Son, Dumbarton. Her dimensions are:—Length, 345ft.; 
breadth, 38ft.; depth, 32ft.; her tonnage being 3176 gross, and 
2031 net register. She has four decks, one of which is iron 
covered with wood. The Dominion is classed 100 Al, the highest 
at Lloyd’s; but she is actually in strength greatly in excess of the 
requirements of this class. She will carry 3600 tons weight. She 
has accommodation for 50 saloon and 1000 steerage and inter- 





mediate p gers; and } very lofty ‘tween decks, 
which are exceedingly well lighted and ventilated. She has flush 
upper deck, unencumbered with houses, affording ample 


promenading space for passengers. On this deck is a smoking 
room, handsomely fitted up, adjoining the bar; and the room 
forming the entrance to the saloon is designed as a lounge for 
ladies. The saloon is magnificently decorated, the panels Toe 
in maple, and the substantial comforts of passengers are carefully 
studied. © dious lati is wisely provided for 
officers, engineers, and others, under the deck amidships, includ- 
ing bathrooms, and there are also per t hospitals for emi- 
grants—a prudent precaution happily rarelyneeded. The Dominion 
1s fitted with compound engines of 400-horse power nominal, 
or about 1800-horse power effective, constructed by Messrs. 
J. Jack, Rollo, and Co., Victoria Works. The Dominion, which 
was lying in Huskisson Dock, cleared out shortly after eleven 
o'clock on the 3rd, the work being ve uickly and efficiently 
done under the superintendence of the 4 officials; and, after 
receiving a pilot on board, she proceeded about ten miles beyond 
the North-west Lightship, near to point Lynas. The engines 
worked with great steadiness. During the run back to Liverpool 
the steamer’s speed was tested b; the’ measured mile, which she 
made in six minutes forty seconds against a four-knot tide, the 
revolutions of the engines being at the rate of 58 a minute. 








being 
This gave a speed of about thirteen knots an hour. The whole trip 





was eminently satisfactory. 
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COMPOUND ENGINES OF THE STEAMSHIP AFRICAY. 
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WE complete our illustrations of the engines of the African this 
week, hy publishing at page 172 a section of the cylinders and 
valve chests, and above a plan of the engines. There is little 
description required. The most noteworthy feature, perhaps, is 
the construction of the high-pressure slide valve, which is an 
equilibrium valve, as we have already stated. The face A B is 
cast in the ordinary way, with the exception of a solid bridge C 
running down the centre the breadth of the slide D. The 
two segments E E are bolted to the face, and the slide D 
works between them, the steam entering in the direction of the 
arrows, This entirely does away with pressure on the valve, 
The arrangement is new to us, and appears to be quite satisfactor 
in its action, At all events the results obtained v Mr. Key wit 


the engines of the African compare most favourably with other | 


examples of the best modern practice. 








DAVEY’S PATENT PUMPING ENGINES. 

On Friday week a large number of colliery proprietors, mining 
engineers, and managers, visited the Doe Park pit of the Clay 
Cross Colliery Company, near Chesterfield, to witness the starting 
of a new pair of pumping engines recently put down by Messrs, 
Hathorn, Davis, and Campbell, of Leeds, to drain the mine. The 
starting of the engines was in reality only nominal, for they had 
already been at work for about a month, and they were perform- 
ing their duties in the, most satisfactory way, 1000ft. below the 
surface, at the time when the visit to which we refer took place, 
We illustrate the engines at pages 165 and 168, but before describ- 


ing them we may say something of the nature of the work they 
rform. 


The Doe Park pit is one of the deepest in the district, the depth 


of the shaft being approximately 1000ft. In every respect the | upward current of water being perfectly continuous. We shall 
ar ne ements for working the pit are as perfect as, perhaps, it is+ describe the engines more particularly in a moment, but we ma 
Doss , 


pos eto make them, the winding engines and pit head-gear 
ing extremely plete, and reflecting no small credit on Mr, 
Howe, of link-motion celebrity, the engineer to the Clay Cross 
Company. The winding engines—of which we shall possibly 
have more to say—are fitted with a very arrangement 
for driving the slides, which are worked by a pair of eccentrics 
mounted on a seound shaft, the rotation of which is caused bya 
drag link, which is coupled not to the main crank but to a t 
noar the middle of the length of the connecting rod. By this 
means a variable velocity is imparted to the eccentrics, by which 
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| means the cut-off and admission are rendered much sharper than 
| they coulu be were the eccentrics mounted on the main shaft, 
| The pit is not “fiery” and naked lights are used everywhere in 
| the workin, The ventilation is effected by a furnace and 
| up-cast shaft, and is extremely good. All the arrangements 
| have been well thought out, and, as an example, the stabling 
| for some fifty ponies employed in the mine, compares favourably 
| with most stables above ground. 
The engines we illustrate stand in a short arched gallery close 
' to the foot of the shaft; this gallery is whitewashed, and well 
lighted with oil lamps, and so constitutes an excellent, thoroughly 
dry, and well ventilated, engine-room, Steam is brought down the 
pit by a carefully clothed pipe, and the exhaust is taken away in 
the same manner; both pipes are trapped at the bottom, and the 
| condensed water, which is trifling in quantity, flows into the sump 
| or well at the bottom of the pit. This well is 20ft. deep, and the 
| pumps have to draw from a depth less than this by the height at 
which the water stands in the well, which is seldom more than 
2ft. or 3ft., as the pumps are rather too powerful for their work 
and it is sometimes found necessary to let a small quantity of 
water through the tubbing in order that the pumps ma be kept 
moving during the ten 
they are now employed, as the water is needed for coal- 


pumps, 3ft, stroke and 4}in. in diameter, the plungers being of 
solid brass ; the valves are of brass with india-rubber buffers on | 


in the engine-room is the rushing hiss of the steam in the pipes. | 
Both engines and pumps at the time ef our visit were in admirable | 
order, and not a wreath of steam or drop of water appeared as 
| leakage. The pumps raise about 200 gallons of water per 
| minute at one lift a @ height of 1000ft.—a very unusual 
| performance — and no air vessel is used or required, the 





state here that it was most interesting to notice the way in whic 

the action of the combined engines—whieh are not coupled in any 
way—depended on each other, the smallest inavensed resistance 
on one engine causing that engine to wait for more steam, or until 

the resistance was reduced, before it began its stroke. In this 
way the motion of the water in the rising main was kept almost 
absolutely constant, for if one engine by @ little increased 
momentum tended to accelerate the rate of flow in the main, the 








resistance immediately extended its influence to the other engine, 
ehecking its velocity for a moment, And, again, if one engine | 





hours per day during which alone | 
washing at the surface, There are four single-acting plunger | 


top, and they work so noiselessly that the only sound to be heard | can once grasp the principles invol 


KIRKCALDY. 


e 


3) 


Pe 
UU 


, tended to move too slowly, and so reduced the resistance, the 
other at once moved more quickly. We regard this asa valuable 
feature, for nothing can be much more wasteful of power than 
variations in the velocity of a long column of water. Gaustinen, 
when the well is nearly empty, one or other of the pumps will 

| fail to get water for two or three strokes at a time, but the action 
of the valve gear is so yey | that no racing takes place, and 
in the engine-room it is difficult for an inexperienced person to say 
whether the pumps are or are not getting water. And it must 
not be forgotten that the throttle valves are always worked wide 

| open, and are not touched from morning till night. At the time 
of our visit water had been allowed to accumulate in the well 
and the Laws were making about ten strokes per minute, but 
this is much below the capacity of the engine. 

The engines consist, it will be seen, of a long rectangular cast 
| iron frame or bed, in the centre of the length of which are fixed 
| two steam cylinders 20in. diameter and 3ft, stroke, The piston- 
| rods come through both cylinder lids, and are fixed to the plungers 
| of the four pumps—two to each cylinder—secured to the bed-plates 
by saddles, as shown. The main delivery pipe runs horizontally 
above the cylinders, and either engine can be used separately by 
shutting the sluice valves, which will be seen at each end of the 
| engines, 8 165 and 168, 

he aftarity of the engines lies in Mr. Davey’s patent differen- 
| tial valve gear, which has already been described in our pages.* 

| Complex as it appears, it is y Myf simple, and if our readers 

ved they will find no difficulty 


in comprehending the details, 

The steam is admitted and discharged by ordinary slide valves, 
one to each engine, and as the engines are quite independent of 
each other it will suffice to speak of one engine only, It will be 
seen that a rocking shaft is fitted at one end of the engine, which 
is driven by the piston-rod through a dependihg arm. A much 
shorter arm rises above the rocking shaft, and this actuates a 
horizontal lever lying across the top of the engine. Now, if the 
short arm were coupled direct to the valve it would move it, and 
the engine would work in a way, but there would be no lead and 
the point of cut-off could not be varied. Instead of being coupled 
to the valve however, as we have said, it is coupled to one end 
of a horizontal lt must be carefully born in mind that as 
a consequence of this ment the end of the horizontal bar 
has always the same in le motion, It moves backwards and 
forwards with the piston, but in opposite directions, and with a 


* Vide Tux Enoinesr for Oct, 24th, 1873, 
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COLLIERY. 


MESSRS. HATHORN, DAVIS, CAMPBELL, AND DAVEY, ENGINEERS, SUN FOUNDRY, LEEDS. 
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PLAN OF CYLINDER WITH SECTION THRO VALVE CHEST 
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LONC/TUDINAL SECTION 


Pump 


stroke reduced by the leverage of the rocking shaft arms, Now 
the slide valve-rod is coupled to the centre of the length 
of the horizontal arm, and if the slide valve were put in any given 
position the horizontal arm would simply turn on the coupling 
pin, and the valve would not move, however much motion the 
ay = had. Let us suppose, however, that means were provided 
‘or holding the other end of the horizontal lever fixed, then as 
the engine moved the slide must move with a throw equal to half 
the length of the chord of the arc described by the short arm 
of the rocking shaft, Furthermore, it would be ible to work 
the slide valve independently of the motion of the rocking shaft 
by giving motion to the free end of the horizontal arm, and if the 
force applied acted quickly while the engine moved slowly, then to 
all intents and purposes the rocking shaft might be regarded as a 
fixed fulcrum for the end of the horizontal arm. If our readers 
have followed us so far the rest will be easy, Mr. Davey does in 
effect apply the force for driving the slide valve to the free end 
as we call it, of the horizontal lever. This is coupled to the rod of 
a small subsidiary which is supplied with steam from the 

& secondary slide of small dimensions, and 
this slide gets ite motion from the rocking If 
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one end and then to the other end of its stroke at the termina- 
tion of each stroke of the main piston, and the engine would 
work in a very jerky way. But nothing of the kind takes place, 
because the rod of the small piston is prolonged and enters 
the piston of a small cataract cylinder. As the piston moves 
then to actuate the horizontal arm, and through it the main slide, 
it must also move the cataract, and the velocity with which it 
can move is determined by a small valve regulate by hand with 
tease, We have omitted one or two details for simplicity, 

ut it will suffice to say that the action of the rocking shaft on 
the slide is always to cut off the steam, while the action of the 
little subsidiary piston is to admit it; but a little reflection will 
show that as the angle of the horizontal lever depends on the re- 
lative positions of the rocking shaft arm and the cataract piston, 
the cut-off — y* ~~ earlier or later in the stroke of the 
main piston. ¢ following extract from a paper read before the 
North of England Institute of Mining and Mechanical eers 
y Mr. Davey will elucidate the matter still further :—‘* Suppose 
the main piston to be at rest at one end of the cylinder, then to 
start the steam would be admitted into the subsidiary 
cylinder, and motion would be communicated to the main slide, 
and the engine would commence its stroke; as it moves, however, 



































it is giving motion to the horizontal lever in a contrary direction 
to the motion communicated by the subsidiary aoe, and cuts off 
the steam. The main valve, + Gree Nea has a differential motion 
compounded of the motion derived from the direct action of the 
main cylinder and an opposite motion from the subsidiary piston. 
Now the motion of this subsidiary piston is rendered constant by 
means of the cataract. Seeing, then, that the cataract end of the 
horizontal lever has a constant motion independent of the engine 
itself, and that the other end must needs have a motion de- 
pending on the varying motion of the main piston, the resultant 
motion of the main valve being taken from the centre of the lever, 
and compounded of a varying and a constant motion, must poy J as 
the first varying motion varies, Further, because variations of load 
on the engine produce variations in the motion of the main pistor , 
correrponding covrections in. dhe diotiiation of team. Yt mut 
co! nding corrections in the distri u 
be unders that the force acting on the subsidiary piston is far 
ter than that required to move the slide valve, the surplus 
absorbed in driving the fluid in the cataract h a small 
the resistance to a fluid increases with the square 


ni and as 
of th t which it fi it requires a very + variation of 
of the speed at w ows, a 


force on the subsidiary piston to cause a very 
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speed, so that the speed is ety constant for a given adjust- 
ment of the cataract plug, although the boiler pressure may vary. 
It will be seen from the description just given that the chief 
peculiarity in the invention is the simple manner in which the 
engine is rendered safe in working against variable loads, 
automatically and instantly varying the distribution of steam 
with every minute increase or decrease of resistance. A pause is 
produced at the completion of each single stroke of the piston, 
during which time the pump valves fall to their seats, preventing 
slip and the shock which occurs when pump valves close under 
pressure from a moving plunger. This freedom from shocks in the 
pumps is an important point. There is security also against 
accidents, such as bursting pipes, &c., and the durability of the 
valves and seats is greatly increased. The action of the valve 
gear of the engine is so sensitive and so perfect that the load may 
be greatly varied on the engine when it isin full work. Engines 
on this plan may be employed to pump direct into town mains 
without the intervention of stand pipes, balance valves, or 
anything of the sort.” From what we ae seen of the action of 
the Doe Park engines, we can fully endorse all that Mr. Davey has 
stated here. 

It will be understood that engines such as that at Doe Park 
work steam almost full stroke, and they lay no claim to economy. 
We have no data concerning the duty done at Doe Park, but we 
believe it is assumed to be something like 33 millions. But 
economy of fuel was not considered as being of much importance 
under the conditions, and a cheap engine was preferred. When 
economy is required, the system is oa to a compound engine, 
and Messrs. Hathorn, Davis, Campbell, and Davey have now in 
haud, among many others, an engine of this kind of about 
400-horse power, 

We believe that the differential pumping engine is likely to play 
an important part in future mining operations, as it is infinitely 
simpler and cheaper than the Cornish engine, with all its appur- 
tenances in the way of spear rods, engine-houses, and foundations. 
The system of placing the engine at the bottom of the pit instead 
of at the top has much to recommend it. It does not originate, 
of course, with Mr, Davey, but he has been very successful in his 
endeavours to extend its adoption. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. —The twenty-first anniversary dinner is to take place on 
Saturday, the 14th inst., at the City Terminus Hotel. As 
will be seen by advertisement, not less than five members of 
Parliament and many other distinguished personages will assist at 
the celebration of what may be termed the ‘‘coming of age” of 
this institution. 

RovtAL INSTITUTION OF GREAT BRITAIN.—At the general monthly 
meeting, Monday, February 2nd, 1874, Mr. George Busk, F.R.S., 
treasurer and vice-president, in the chair, Captain Alexander 

Sailie, Mr. Walter Frederick Ball, Mr. Thomas R, Bannon, the 
Rev. Fitzwilliam Bowyer, Mrs, Arthur Brandreth, Mr. Charles 
James Busk, Mr, John W. Busk, Mr. William Henry Challis, Mr. 
James Grant Fraser, Miss Louisa Garrard, Miss Harriet Gassiot, 
Mr. Charles Addington Hanbury, Mr. William Thomas Fitz- 
herbert Mackenzie Ingall, the Hon. Archibald Michie, Q.C., 
Captain W. David Miller, Mr. John Samuel Phene, F.S.A., F.G.S., 
Mr. Septimus Rivington, Mr. Augustus Burke Shepherd, Mr. 
A. M, Silber, and Mrs. Charles Southwell, were elected members 
of the Royal Institution. 

Suips’ Boats,--The Marine Department of the Board of Trade 
have been making experiments with the boats of coasters, and 
find that any old boat can be converted into an efficient lifeboat by 
using air-casings outside. The Marine Department have for this 
purpose used air cylinders, which they have specially designed, 
fastened outside the boat by a netting; so that the boat can be 
used for an ordinary boat as long as wanted, and converted into a 
lifeboat when occasion requires it. The material used for these 
cylinders, and approved by the Marine Department, is a combina- 
tion known as “* Clarkson’s.” It consists of a layer of cork about 
a quarter of an inch thick between two layers of strong canvas. 
One cubic foot of air space in these cylinders will support about 
60 lb. of castiron. The cylinders of this material are the cheapest, 
most efficient, and most durable means yet invented for converting 
an old boat into a lifeboat. Mr. Clarkson has made the experi- 
mental cylinders on models furnished to him by the Marine 
Department, and is, we believe, prepared to supply any number 
demanded. Air-cases to place inside lifeboats, also made of this 
material, have been supplied to some of the mail steamers, and 
are much preferred by the Marine Department to cases of copper, 
iron, zinc, or wood, as they are practically indestructible, are not 
affected by heat, and are very light. We cannot too strongly urge 
on all small shipowners the necessity for seeing to the boats of 
their ships at an early moment, and to avail themselves of the 
benefits afforded by the experiments of Captain Murray and Mr. 
Gray.—Nautical Magazine. 

THE SIEMENS REGENERATIVE GAS FURNACE AND PRAT FUEL. 
We have much pleasure in drawing attention to some results 
which cannot fail henceforth to influence very materially the 
industrial future of Ireland. We refer to the complete success 
which has this week attended the first working of the Siemens 
regenerative gas furnace at the Inchicore Works, near Dublin, for 
the forging of iron from scrap with peat fuel. The success the 
furnace has attained at Inchicore is mainly due to the efforts 
of Mr. A. MacDonnell, locomotive engineer to the Great Southern 
and Western Railway Company of Ireland, as also to the co- 
operation of the company itself. The importance of this cannot 
be over-estimated, for not only have we in the ordinary turf a 
fuel that can be used for all classes of smelting, but a fuel that 
requires no preparation, whether artificial or otherwise, and which 
can be used either perfectly dry or when containing 30 per cent. 
or even a larger percentage of water. Owing to the quicker 
conversion of the turf smaller gas producers can be used than if 
coal were employed, from which the production of the gases 
would proceed more slowly. At the Inchicore Works this furnace 
is now at work night and day, and is chiefly employed in forging 
iron from scrap for locomotive and wagon weak, It ought not 
to be overlooked that Mr. J. M.C. Meadows, mining engineer, of 
Dublin, has thrown the whole of his experience into the under- 
taking, and by his energy and perseverance much of the achieved 
result is undoubtedly due. 

THE INSTITUTION OF CiviIL ENGINEERS.—At the meeting of this 
society on Tuesday, the 3rd inst., Mr. Harrison, President, in the 
chair, sixteen candidates were balloted for and declared to be duly 
elected, including three members, viz., Messrs. Alfred Walter 
Brind, Ex. Eng., P.W.D., India; Arthur Harman McDonald, 
Bristol; and James Alkin Paskin, Resident Engineer of the Halifax 
Corporation Waterworks. Thirteen gentlemen were elected asso- 
ciates, viz., Messrs, Robert Ballad, Chief Engineer for Northern 
Railways, Queensland ; Oswald Brown, Stud. Inst. C,E., Resident 
= of the Galatz Waterworks ; Thomas Duerdin, Stud. Inst. 
C.E., Assistant Engineer, Worcester, Bromyard and Leominster 
Railway ; Malcolm Graham, Stud. Inst. C.E., District Engineer, 
Rio Tinto Railway ; George Gatton Melhuish Hardingham, Stud. 
Inst. C.E., Compton-street ; Lieut. Col. Charles Scrope Hutchin- 
son, R.E., Inspector of Railways, Board of Trade; Messrs, Samuel 
Hubbard James, Carnatic Railway ; Hugo Leupold, Westbourne- 
terrace; Michael Longridge, Westminster; Francis Blayney 
Maclaran, Local Funds Executive Engineer, Thana Collecto- 
rate; John Coombe Searle, Stud. Inst. ©.E., Westminster; 
Charles Woodley Whitaker, Westminster; and Arthur Woods. 
Dorking. It was announced that the council, acting under thé 
provisions of the bye-laws, transferred Messrs, Joseph Gordon and 
Joseph Tomlinson, jun., from the class of te to that of 
member; and had also admitted the following candidates as 
students of the Institution, viz,, Messrs. John Edward Catton 
William Patrick Churchward, Hampden, Henry Hely, William 
Henry Jones, William Gibbs Kerle, Josiah Edward Paul, and 
William Pole, jun, 
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THE BLACKBURN BOILER EXPLOSION. 

We have this week to record one of the most disastrous boiler 
explosions that’ has occurred in this country for some time, 
involving considerable loss of life and personal injuries, and an 
enormous destruction of property. The scene of the disaster is the 
Hollin Bank Mill, on the Belton-road, about one and a-half miles 
from the centre of the borough of Blackburn. The mill is the pro- 
perty of Messrs. James Thompson and Sons, cotton-spinners, the 
head of the firm being an alderman of the boroughand an ex-mayor. 
In May last extensive additions to the premises were opened, | 
including a weaving shed for 670 looms, with sheds for warping, | 
winding, &c., also an engine and boiler-house. The weaving shed | 
occupies an area of over 3000 square yards. It is one storey 
high, and covered by a flat roof formed of iron girders and brick- 
work arches supported on iron columns. The roof was coated 
with asphalte, thus forming a tank, in which a depth of 3hin. of 
water was always maintained. To thie strength of this roof the 
safety of many lives is due. : 

On Monday last, at twenty minutes past ten in the morning, | 
the boilers exploded with fearful consequences, causing the death 
of Mr. Richard Thompson, the eldest son of the head of the firm, 
and of ten of the workpeople, and seriously injuring twenty | 
others, one of whom has since died, making the total number of 
killed twelve, while eight of the injured are in a serious con- | 
dition. } 

The accompanying plan will enable our readers to form an idea 
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only one wall remaining erect. It is a singular circumstance 
that although this wall is considerably shaken the glass in two 
large windows is uninjured. The engines are rendered quite 


| useless, the several parts being twisted and broken in a most 


peculiar manner. The chimney, which abuts on the engine and 
boiler-houses, is entirely uninjured, although it is surrounded 
by débris of every description. The Liverpool and Leeds Canal, 
in close proximity to the mill, was so filled with rubbish that it 
was rendered impassable for boats. Nearly the whole of the roof 
of the weaving shed is covered with fragments of the boilers and 
of the buildings which were destroyed, and the disastrous effects 
that would have been caused by these fragments passing through a 
roof of ordinary construction and falling among the workpeople 
in the shed below can easily be imagined. The explosion, we are 
informed, could be heard at a distance of over three miles. The 
damage done is valued at £10,0C0, and the loss to the workpeople 
and proprietors by the stoppage of the mill will be very great. 
The boilers which were the cause of this fearful loss of life and 
injury to property were made and fixed in May last by Messrs. 
W. and J. Yates, of the Canal Foundry, Blackburn—a firm of 
the highest standing and reputation. The boilers were of the 
following dimensions :—Length, 30ft.; diameter, 7ft.; two in- 
ternal flues each 2ft. 9in. in diameter. In each flue were placed 
six conical water tubes. The boiler shells were composed of R. 
Heath’s crown best boiler plate ‘gin. thick. The lon- 
gitudinal seams were double riveted. Flues yin. thick, 
12ft. of the front ends being made of the best Bowling iron, 
the remaining portions being 
of the same thickness, but of 
best best South Staffordshire 
plates. The longitudinal seams 
in the flues are welded, and 
the vertical seams in the front 
portion are flanged, and in 
the after part are put together 
with T-iron hoops welded and 
shrunk on while hot. The end 
plates are yin. thick, and are 
in one plate, with three gusset 
stays at the top at both ends, 
and two longitudinal stays, 
each 1jin. square, secured to 
SN two strong bars of angle iron 
‘ 4in. by 4in. by gin., which are 
riveted to the end plates. The 
bottom portion of the front 
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end plate has two gusset stays, 
and the back plate only one. 
They were fitted with one of 
Hopkinson’s safety valves, and 
one ordinary lever safety valve 
4in. diameter, on each boiler. 
A fusible plug was fixed in 
each flue. The boilers were 
tested to a pressure of 160 lb. 
per square inch, and the safety 
valves were set to blow off 
at a pressure of 80 Ib. 

The engines—two in num- 
ber—were horizontal and com- 
pound, having a streke of 5ft. 








and of 50-horse power each. 
They were employed exclu- 
sively in driving the machinery 
in the new portion of the mill. 
This disaster has caused a 
natural and widely spread 
feeling of alarm in the manu- 
facturing districts of Lanca- 
shire, for if such an accident 
is possible in one of the best 
built and equipped mills in 
the country, where everything 
was supposed to be of the 
best quality, and supplied by 
makers whose name is a 
guarantee for excellent work- 
manship, and placed under the 
personal supervision of a 








gentleman occupying an 
honourable position among his 
fellow townsmen, and who is 
noted for the vigilance which 
he exercises over everything 
connected with the welfare of 
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his employés, what manufac- 
tory can be considered safe ? 
As to the cause of the 
explosion, it would not be 
right for us to express an 
opinion while the matter is 
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of the scene of the catastrophe, and of the positions into which 
various portions of the boilers were thrown. When the explo- | 
sion took place a large portion of the shell of one of the boilers 
was thrown into the air, and fell on the spot marked A, being 
close to its original bed, and in it remained one of the flues 
marked 1. <A portion of the other boiler fell in the position 
marked B ; the greater part of the remainder of the same boiler 
—weighing several tons—fell on the roof of the weaving shed in 
the position marked C, breaking through the roof, but remaining 
suspended. Had this piece fallen to the ground the loss of life 
would have been considerably greater, as a large number of 
people were working underneath it. 


Flue No, 2—but of which boiler it is impossible to say—was 
thrown against the top of the five-storeyed building marked D, then 
fell on the two-storeyed shed marked E, thence through the roof 
of the winding shed F, which is only one storey high, one end 
of the flue resting on the ground and the other on the roof. It 
is supposed that Mr. Richard Thompson was carried with this 
flue, his body being found underneath it, but not crushed by it, 
one end being supported by the roof, as already explained. 
Flue No. 3 was blown into the shed marked E, the corner of 
which is destroyed, but the roof remains intact. Flue No. 4, 
together with the principal portion of the boiler seatings, were 
thrown into the weaving shed to the position marked G, this 
corner of the shed being completely demolished. One stone fell 
through the roof of the twist store in the position marked H, 
being a distance of about 220ft. from the seat of the boilers. 
The scene defies description, being one mass of stones, bricks, 
machinery, pipes, girdes, concrete, asphalte, &c. The boiler- 
house, as may be imagined, is one mass of ruins, fittings and 
portions of the boilers and economisers being scattered about in 





all directions, The engine-house is also completely destroyed, 





under investigation. As in 
all similar cases, various con- 
tradictory rumours are afloat 
respecting the cause of the accident. It is stated that the 
flues were cleaned out on the Saturday and Sunday previous to 
the accident, but we were informed on the best authority that 
such was not the case, the flues having been cleaned out a week 
previously, since when the boilers had been working as usual up 
to the time of the explosion. Shortly before the catastrophe 
occurred the fireman called the attention of Mr. Thompson und 
his son to the boilers, and while the three individuals were 
standing close to them, Mr. Thompson, sen., was called to another 
part of the mill, and he had not left the boilers more than a 
couple of minutes when the explosion took place, and his un- 
fortunate son and the fireman were killed. ‘Thus the state of 
the boilers immediately before the explosion will never be 
known. 

We understand that Messrs. W. and J. Yates intend removing 
the whole of the fragments of the boilers to their works, and 
putting them together in, as far as practicable, in their 
original position, when a better idea can be formed of the cause 
of the accident than it is possible to do at present when the 
various portions are scattered about and embedded in ruins. 

We are glad to announce that Sir William Fairbairn has been 
requested to report upon the disaster. We understand that 
the boilers were under the inspection of a well-known company. 
We shall take the earliest opportunity of presenting our readers 
with the full particulars of the appearance of the boilers after 
they have been got together. 








Tue Franklin Institute of Philadelphia celebrated the fiftieth 
anniversary of its foundation in Philadelphia on February 6th. 
Addresses were made by Mr. Coleman Sellers, president of the 
Society; Mr. Fraley, one ; Professor R. E, Rogers, 


; of its founders . 
of the University of P. nia; and Professor Henry Morton, 
of the Stevens Institute of a 
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LETTERS TO THE EDITOR. 
(We do not hold oursel for the opinions of our corre- 
our’ web 


DISAPPEARING GUNS. 

Sm,—I have waited for the second communication from ‘‘ M.” 
before adverting to some erroneous conceptions he has fallen into 
and to some points as to which he is ignorant or misinformed. 
His errors, I submit, would destroy the value even of a professional 
criticism on my system. I effect the disappearance of the gun by 
utilising the force of recoil for that purpose, and the gun is thus 
concealed immediately after the discharge takes place. Any plat- 
form to be lowered would require to be as long as is necessitated 
by the recoil of the guns, and there seems no reason to suppose 
that any other system will effect the same results as satisfactorily 
and with as little complication. The distinction between my 
system and all others previously proposed consists in the pecu- 
liarity above stated. For the trial aud partial adoption already 
given to my system I am indebted not alone to “* popular estima- 
tion,” or to ‘‘ newspaper writers,” to whom I gratefully acknow- 
ledge obligation, but also to two committees of military officers 
chosen for their qualifications by the War Office. The decisions of 
these committees are not likely to be less-wise than the conjec- 
tures of your correspondent, who is apparently ignorant of their 
proceedings, if not of their existence. . 

My system is designed chiefly with reference to garrison and 
ship artillery; secondly, to siege guns; and has at present no bear- 
ing on field artillery unless used as guns of position. 

As to sea-going guns, it is strange that your correspondent should 
take the trouble of stating that my system is not applicable to 
turrets, seeing that its great purpose is to supersede those expen- 
sive and sometimes dangerous deck-loads, whose protection, how- 
ever increased, is continually found inadequate against the new 
and more powerful guns that are or will be constructed. My 
system is designed on land to substitute the surface of the ground, 
and on sea of the water, instead of armour plates; and if this is 
effectual against any guns it will be inst the heaviest that 
exist or that can be constructed. If caiees have been expended 
in building ships with the objectionable encumbrance of turrets, 
the more reason that a method that combines economy with 
efficiency and security should have a full trial, and the more so 
as it has met, as far as it has hitherto been tried, with profes- 
sional and official approval, though ‘‘M.” wholly ignores this, if 
he is aware of its existence. 

With regard to the siege gun now under trial at Shoeburyness, 
I am quite satisfied to await the issue; but ‘‘M.” has made his 
statements in ignorance of the weight added to the carriage, 
which, instead of being 3 or 4 tons as he states, is only 1 ton 
3 ewt. 2 qrs, 26 Ib., and may be further reduced by a proper appli- 
cation of material. 

Guns can be fired more rapidly from my carriage than from 
any others for guns of the same calibre, as testified by the 
committee which has reported. This fact is in direct contradic- 
tion to the statement of ‘‘M.,” which, though put forward as a 
fact, can only be conjecture. I would refer him forinformation, if 
he desires it, upon accuracy of fire, to the report of the trials 
made with my gun carriage at the moving target, &c., at Shoe- 
buryness. He is apparently unaware of the proper use of my re- 
flecting sight and other methods of laying. I will not trouble 
you by detailing facts which any one professing to give a judgment 
on the subject should not have neglected. 

A curious example of confusion of ideas in reference to the rate 
at which a ship passes from the range of a gun is shown by what 
your correspondent says on the subject, which is applicable only 
to a gun limited by an embrasure, and not to one possessing all- 
round fire, as a gun in a pit or Moncrieff emplacement does. The 
objections made to gunboats, even were they well founded, do not 
affect my system, which is in no way confined to that class of 
vessel, although ‘*‘M.” almost takes for granted that it is appli- 
cable to no other class of vessel. Let me add that both as to the 
applications of my system which he considers, and the defects 
which he ascribes to the applications actually made of it, his com- 
munication is full of errors. 

One great advantage which from the very first I pointed out as 
belonging to my system was that it enabled gunners to dispense 
with the cumbrous protection of armour on land, and restored the 
value of earth, This has been a great reason for the approval 
and adoption which it has hitherto met. ‘‘M.” has discovered 
from the moral aspect of the question that this is an objection, as 
it would tend to diminish that “‘ ecstatic contempt for danger and 
death” which he seems to think everything in warfare, It may 
be asserted, however, that this “ecstatic contempt” has never 
yet led any great commander to risk his own life or those of his 
men unnecessarily, If ‘‘ M.’s” argument means anything whatso- 
ever, he should dispense with every kind of parapet, embrasure, 
iron shield, or protection. The facts which I have here brought 
forward may be found in official documents, in which those con- 
cerned may verify them, and of which critics should not be ignorant. 
Nor should they be content with inferences drawn by a hostile 
imagination, 

Guns are mounted on my carriages at Flatholm, on the 
Severn, at Cork Harbour and elsewhere, and a twelve ton Sin. 
gun, notwithstanding the statements of ‘‘M.” that only 7in. guns 
have been so tried, has undergone extended trial at Shoeburyness, 
and has fred many more than 100 rounds; others are in course 
of construction. If my system has not yet been applied as fully 
as I desire, it has not been from any impracticability hitherto dis- 
covered by those officially egpelatel to try and consider it. They, 
on the contrary, have recommended its application to “heavier 
guns, and expressed an emphatic opinion that the system should 
be applied to future works in place of the existing one. I conclude 
by a quotation from the report of the committee which reported on 
the general question of its applicability after prolonged experi- 
ment :—‘‘ As regards economy and efticiency, the committee con- 
sider the Moncrieff system compares very favourably with that of 
the service, especially when it is considered that from its exten- 
sive lateral range one gun mounted on a Moncrieff carriage may 
do equal work with two or more guns mounted behind shields.” 

Atheneum Club, March 3rd. A. MONCRIEFF, 





Py sg 





NPW ZEALAND IRON. 

Sm,—Your correspondent ‘ Phoenix” may feel interested in 
knowing that an immense deposit of titaniferous magnetic iron- 
sand, or iserine, exists on the sea shore near Taranaki, or New 
Plymouth. In appearance this sand somewhat resembles fine 
gunpowder ; it will pass through a sieve contairing 4900 holes to 
the square inch, and contains nearly 70 per cent. of iron; an 
analysis by Messrs. Johnson and Matthey giving peroxide of iron, 
88°45 ; oxide of titanium, 11°43; silica, &c., 0°12. I am not aware 
whether this sand is now being utilised or not, but some years ago 
an attempt was made to form a company in London for the 
purpose of smelting it on the spot. The fuel to be used was char- 
coal, of which a large supply could be obtaintd ; one million out of 
the three million acres comprising the province of New Plymouth 
being thickly wooded, Iron and steel were made direct from the 
ore. I should think it would not yield a pig suitable for the 
Bessemer process, 

_If your correspondent will write to me I shall be happy to give 
him any further information respecting this iron-sand, as been 
interested in the endeavour to smelt it on a large scale, 


W. MorsHEab. 
Princess-place, Plymouth, Feb. 27th, 


THE ALBERT HALL. 

Srr,—Permit me to suggest an alteration in the internal arrange- 
ments of the Albert Hall :—Let the and orchestra be placed 
at one side instead of as now at one I am in the habit of 
attending frequently at the oratorios, concerts, &c., at this 





place, and in common I believe, with many other visitors, ex- 
perience at times great difficulty in hearing the solo singers and 
rformers, which I presume arises from the distance between the 
urther portions of the auditorium and the orchestra, You will 
observe, that if the organ and orchestra were placed as suggested, 
almost any spot in the upper s of the Hall would be equi-dis- 
tant from the orchestra. Of course I do not know whether the 
construction of the building is such as to admit of the suggestedfre- 
moval of organ and orchestra ; but I throw out the idea quantum 
valeat. There is no doubt that the acoustic properties of the Hall 
are defective; in almost everything else I believe it is about as 
perfect as a building of that description can be. M. W 
London, Feb, 7th. 





PATENT LAW. 

S1r,—Inventors—not being lawyers, and not being always able 
to find patent agents on whose legal knowledge they can implicitly 
rely—sometimes find that their time, capital, and labour have 
been thrown away owing to a flaw in the specification of their 
patents. I have no doubt many of the class will, like myself, feel 
obliged to any of your readers who can explain any obscure point 
of patent law, and there is one which I should imagine is very 
little understood in the rule of the Commissioners of Patents, 
which says that ‘‘ Every application shall be limited to one inven- 
tion only.” I am led to infer this, as I often see in the list of 
patents published weekly in THE ENGINEER such titles as “‘im- 
provements in pickles and pickle-forks”—the nature of the inven- 
tion or inventions being a new receipt for preparing pickles and a 
new model of pickle-fork; then ‘‘improvements in motive 
ered ” are made to cover matters relating to steam engines and 

ilers,” and ‘‘improvements in steam engines” range through 
cut-off gears, pistons, valves, &c., ad /ilitui. 

Now, I wish to ask what is one invention in the eye of the law? 
I do not ask idly, because it is a serious question, and I have 
searched the different treatises on patent law in vain for a definite 
answer. I am the more surprised at this, as I should imagine that 
since the rule was made this question must have been settled by 
the practice of the courts or otherwise. JUVENIS, 

Manchester, March 3rd. 

FIRE-PROOF BUILDINGS, 

Srr,—Your article on ‘‘ The Destruction of the Pantechnicon” 
suggests the following idea as to building fire-proof warehouses. 

The outside walls might be built with ordinary bricks; these 
might be lined with thin iron plates, say, 10 w.g.; then a space of, 
say, 2in.; then another layer of thin plates, fastened to the first 
layer with distance-rivets, and all made water-tight ; and instead 
of brick arches over the windows, there might be small plate 
girders, forming tanks and having free intercourse with the wall 





ing. 

‘All the floors might be made of plate girders in a suitable form, 
hollow, and water-tight. These might be supported by cast iron 
columns, the interiors of which would have free communication 
with the interiors of the different floors, and also with the wall 
lining. 

All the partition walls might be made of tanks, in the same 
way as the wall lining, and very light, the main weight of the 
building being supported by the cast iron columns, 

The doors might be made also in the form of thin tanks, the 
upper and lower hinge being formed of tubes (vertical fitted with 
stuffing boxes), connecting the inside of the doors with the walls. 

On the top of the building there might be an open tank of 
small dimensions, kept full by a ball valve, and from this tank the 
whole system of tanks would be kept full of water throughout 
the building. 

All gaspiping might be laid in the tanks, by which means the 
building might be safely lighted by gas. 

By means of a small boiler on the ground floor the water might 
be circulated throughout the building slightly warmed, and there- 
by keep it in a warm and dry condition without other apparatus. 

In the event of a fire in any room, the walls, floor, and ceiling 
being heated, would cause the water to circulate; also if there 
were cast iron columns in the room they would increase the cir- 
culation, and thus the room would be absolutely fire-proof. Means 
for extinguishing « fire—in any room—might be easily fitted in 


each room. 
Such a building would be absolutely fire-proof, very roomy, and 
not out of the way as regards cost. P. B. E. 


Evelith Manor, Shifnal, March 2nd, 





EUCLID. 

Srr,—You will much oblige me by giving space to a few words of 
mine upon the value of Euclid. 

It is a very common mistake, and one that cannot be too often 
exposed, to imagine that the use of Euclid is to teach geometry 
alone; and if it is ever read with that idea, and merely a knowledge 
of drawing geometrical figures has been obtained, it*may be 
certainly assumed that much of the student's time has been wasted. 
But, on the other hand, if it has been read with an idea of what 
it really teaches, much more than the mechanical part has been 
acquired, For the student will not only have learned geometry 
from the pure fountain head, but with it the only principles of 
true reasoning, our safest guide through life ; and more than this, 
he will have learned to express himself clearly and concisely, 
so that what he writes will be easily read and understood by 
others, for he will have become, according to the opinion of, I 
think, Dr. Johnson, ‘*a natural grammarian.” 

If it is desirable to learn to reason correctly, where can finer 
reasoning be found than in the pages of Euclid? The opinion 
of such a man as the Lord Chief Justice should have some weight, 
and he, when speaking the other day of the asses bridge, used 
these words :—‘*A problem that is built upon one of the finest 
pieces of reasoning that ever was produced from the mind of man.” 

In conclusion, I beg to call attention to the strongest of all 
arguments in its favour, and that is that it has withstood the 
truest test of any other—the test of time! ARGUER, 


SAMBROOK’S FEED HEATER. 

Srr,—In your correspondent’s remarks on the various articles 
exhibited at the Manchester Exhibition allusion is made to Sam- 
brook’s feed-water heater, in which he says that it is difficult to 
believe that Sambrook’s feed heater is based on correct principles, 
as, instead of utilising the exhaust steam, actual live steam is 
taken from the boiler and employed for this purpose, that is, to 
heat the feed-water. I had heard of this same feed-water heater 
some time, and that it was fixed in an oil mill in Liverpool, and 
pose | in that locality I called and saw what I at first thought 
could not be a feed heater, but on closer inspection I found that 
the woodcut in your impression of Feb. 6th was the thing to a 
evens in fact, it takes up so little space that it might be easily 
passed by and not noticed; but it is said some good things take up 

ittle space. Now, if my information from the engineer be 
correct, this heater does produce a saving of ten per cent. in coal, 
and that they can keep steam when this is in use, but not when out 
of use. It is in connection with one of Barton’s feed-water heaters 
that heater having been previously fixed), and works thus :—The 
eed-water passes first through Barton’s heater, then through Sam- 
brook’s into the boiler. Now I saw, through the kindness of the 
engineer in charge, the water pass through Barton’s alone; the result 
was, steam fell some 7 lb. or 8 lb. in twenty-five minutes. I tried 
a small test water cock in the feed pipe, and the feed was no 
doubt hot, but I could bear it to run on my hand for some time 
without beingscalded or in any way hurt. After this the manturned 
the feed through Sambrook’s heater; in afew minutes I again tried 
the pet-cock, but found steam coming from the cock in lieu of water, 
I there some twenty minutes, and the steam wasagain u 
as before. Now the engine continued to work during all 
no difference being in the work it had to do, but the number 


of revolutions had decreased with the loss of steam, and it had 
again come up to its number, as before the change, with the return 
I must here remark that the furnace is sup- 


to full pressure, 





a 


plied with coal (slack) from a self-acting feed hopper, so no dodging 
was done to produce this result. 

The engineer told me that they saved some two to two and 
a-half tons of coal per week by its use ; he spoke in high terms of 
its work, and said the proprietor liked it much. Ih that there 
were a few more at work in Liverpool, but my time being short I 
could not go and see them ; hut from what I heard they were all 
giving out about equal results to this one; the others were 
working without being in connection with any other heater. 

Ihad hoped that some of your numerous correspondents would 
have made some remarks on this matter. I must confess that, 
like your correspondent at Manchester, I am at a loss to ac- 
count for this result; but there it is to be seen. Now what I 
should like to find out is the reason of this saving in fuel and 
increased steam pressure. If you will kindly let this letter 
appear in your valuable paper it may cause some parties in Liver- 
pool to inquire further into this matter, and if found correct it 
will be a good thing for those using steam, considering the present 
high price of coal, and may lead to something else being dis- 
covered in the working of boilers economically, J. K, 

Lynton-road, St. James-road, E.C, 








SourH Kensincton Musevum.—Visitors during the week ending 
February 28th, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 10,546; Naval and other collec- 
tions, 937 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 5 p.m., Museum, 2101 ; Naval and other collec- 
tions, 69 ; total, 15,653 ; average of corresponding week in former 
years, 12,182 ; total from the opening of the Museum, 15,143,981. 

Tue City or Lonpon Directory.—A copy of the fourth annual 
issue of this directory has reached us. It is stated to be corrected 
up to January, and all business changes and removals have been 
recorded to within a fortnight of publication. This with a few ex- 
ceptions appears to be the case. The public company directory 
forms a complete list of London joint-stock companies, with the 
names of their offices, and details of one. In addition, the 
dividends declared to 23rd January are duly noted. The directory 
is provided with a map of the City, coloured in Wards, and having 
references to all the parishes. Messrs. Collingridge’s directory is 
clearly printed and generally well got up. 

Tue InstituTIon or Civ. Excineers.—The annual banquet 
of this society, to take place at Willis’s-rooms on Saturday, the 
2ist March, under the presidency of Mr. Thomas E. Harrison, 
promises to be quite equal to many brilliant gatherings in past 
years. The guests will include several of the more prominent 
members of the new Administration, and representatives from 
various important bodies and associations, as will be seen from the 
following list :—H.R.H. Prince Christian, K.G.; Mr. Ansdell, 
R.A.; Sir Frederick Arrow ; Sir Richard Baggalley, Q.C., M.T’., 
Solicitor-General; Mr. I. Lowthian Bell, M.P., President of the 
Iron and Steel Institute; Mr. Bonham-Carter; Dr. Burrows, 
F.R.S., President of the College of Physicians ; the Earl of Caith- 
ness, F.R.S.; the Right Hon. the Earl of Carnarvon, Colonial 
Secretary ; General Sir Frederick Chapman, K.C.B, R.E.; 
Rev. J. Langton Clarke, M.A.; Mr. Henry Cole, C.B.; 
Vice-Admiral Collinson, C.B.; the Right Hon. R. Assheton Cross, 
M.P., Home Secretary; Mr. T. B. Curling, F.R.S., President of 
the College of Surgeons; the Right Hon. the Earl of Devon ; 
Major-General Eardley-Wilmot, R.A., F.R.S., Chairman of the 
Society of Arts; Major-General Erskine; the Right Hon. Sir 

3artle Frere, K.C.B.,G.C.S.1.,President of the Geographical Society; 
the Right Hon, Lord Richard Grosvenor, M.P.; Mr. Justice Grove, 
F.R.S.; the Right Hon. Lord Hampton, G.C.B., F.R.S.; the Right 
Hon. Gathorne Hardy, M.P., Secretaryfor War ; Professor Archer 
Hirst, F.R.S., President of the Mathematical Society; Mr. Ed. 
Holland, President of the Agricultural Society; Mr. Horsley, 
R.A.; Lord Houghton, F.R.S.; the Right Hon. G. Ward Hunt, 
M.P., First Lord of the Admiralty ; Sir Henry James, ().C, M.P.; 
Mr. F. H. Janson, President of the Incorporated Law Society ; Sir 
H. Johnstone, Bart., M.P.; Sir John Karslake, Q.C., M.P., Attorney 
General ; the Right Hon. the Earl of Kimberley ; Lieut. General 
Sir James Lindsay, K.C., M.G.; the Marquisof Londonderry ; Major 
General Lysons, C.B.; Vice Chancellor Sir Richard Malins ; the 
Right Hon the Earl of Malmesbury, Lord Privy Seal ; Admiral 
Sir Alexander Milne, G.C.B.; the Right Hon. Sir Stafford North 
cote, Bart., C.B., M.P., Chancellor of the Exchequer ; Dr. Percy, 
F.R.S.; Lord Redesdale ; Sir Gilbert Scott, R.A., President of the 
British Architects; Rear-Admiral Beauchamp Seymour, C.B.; 
Mr. W. H. Smith, M.P.; Rear-Admiral W. Honston Stewart, 
G.C.B.; Rear-Admiral Sir Walter Tarleton, K.C.B.; Mr. J. L. 
Tatham, Treasurer of Gray’s Inn; Dr. Tyndall, F.R.S.; the 
Right Hon. Spencer Walpole, Q.C., M.P., F.R.S.; Sir. C. Wheat- 
stone, F.R.S.; Professor C. W. Williamson, F.R.S., President of 
the British Association. 

ELEcTRO SympaTHetic CLocks.—Among the many objects of 
interest in the recent Art Exhibition of Dundee, perhaps few ex- 
cited more interest among the visitors than aclock worked by electri 
city in connection with a normal or master clock. Messrs. Ritchie 
and Sons of Edinburgh, whose name is familiar in connection with 
the time-gun signal, introduced the system some time since, and 
this system the present clocks are intended to illustrate. The 
master clock, which is one merely of an ordinary kind, requiring to 
be wound up periodically, is placed on the platform of the large 
hall. The escillations of its pendulum are used to complete con- 
tact between the poles of a galvanic battery placed on the top of 
the clock case, There are two cells of the ordinary ‘* Daniells” 
sulphate of copper battery, one pole of each being placed in metal- 
lic connection with the gas pipe, and the other pole terminating in 
a slender spring against which the pendulum rod impinges; and 
while contact is thus obtained alternately with one or other spring 
a current of positive or negative electricity is sent through the 
pendulum rod, along the insulated wire connected with it to the 
other end of the hall, where the sympathetic clock is placed. This 
differs from previous electric clocks, and is provided with a magnetic 
pendulum, consisting of a wooden rod having a hollow coil or 
bobbin of insulated copper wire, the ends of which are attached to 
the suspension springs on which the pendulum is hung. <A double 
bundle of permanent magnets is fixed in the centre of this 
bobbin, their similar poles being placed towards each other. An 
attraction to and repulsion from the poles of the magnet hung in 
the centre of the coil is caused by the passage of the currents of 
electricity through the wire coil of the pendulum, in which motion 
is thus produced and maintained. The makers have constructed a 
simple but effective escay t, or rather propel t, by which two 
arms are alternately raised by the pendulum out of action with the 
record wheel of the clock-work, and when released, by mere force 
of gravity, push forward the wheel-work and hands by sudden and 
decided steps, which are thus registered by the hands of the clock. 
There is such a peculiarity in the construction of the pallets, that 
no probable force can push forward the hands beyond the fixed 
stops, and no power less than the weight of the gravity arm will 
drive the wheel-work backwards. The difference between this 
system and that which works electric clocks hitherto in use, is that 
the ing currents of electricity are employed merely to maintain 
motion in the pendulum, which is effected by a very weak battery, 
and from the great momentum these currents may be intermitted or 
the wire cut for even two minutes at a time without destroying the 
coincidence of time shown by the sympathetic clock, which is de- 
pendent on the motion of its own pendulum, and notinany way upon 
the power of the battery. his allows the opportunity of 
causing several clocks attached to the same wire circuit to report 
their by a mer | each clock at a certain second to cut the 
wire camegien during that second, and thus the flow of the current 
is prevented. By means of agalvanometer placed in the wire these 
dropped seeonds are obse and the correctness of the respective 
dele guaranteed, Whatever the number of clocks placed on the 
same wire circuit, all of them will of course act in unison with the 
beat of the normal or master clock. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asu#eEr and Co., 53, Me 

VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—WitiMer and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 
*.* We cannot undertake to return drawings or manuscripts, we 
to coptes., 








*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry the 
public, and intended insertion in this m in all 


cases, be legibl 

panning | Rgeetpeaee on spa stamp, in order that 

answers received by us may be to their destination. No 

notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 


Errata.—In our article on “ Stability of Ships,” page 146, col. 2, for * 56ft.,” 
read “* 56,” for “ 112ft.,” read “ 112.” 

E. D.— Your letter has been destroyed. Write another, 

CuratTor.—Apply to the Board of Trade, Whitehall. 

A. E. T.—Bourne “‘ On the Steam Engine,” Burgh’s “* Pocket Book.” 

J. W. B.—We never heard of such a competition, nor do we beliéve it ever 

took place. 

. J. T.—You will find an elaborate paper on the subject wn the transactions 

of the French Institute of Ciwil ineers. 

8S. M.—We do not know of any special maker of air guns. You can procure 

them from almost any respectable gun maker. 

J. F. F.—You will find a description of the grain transmitting apparatus in 
use in Liverpool in THe EnGineEr for February 26th, 1869. 

A. A.—As we understand your question, the average speed of the ship will be 
2 miles in 16 min., or 1 mile in 8 min., or 7°5 miles an hour, 

T. A.—By your arrangement all the brake power would be concentrated at 
the front end of the train, which is extremely objectionable, as the carriages 
tend to *‘ ride” and double up the train, 

Aw OLp Susscriper.—It is not easy to give you a rule which will not involve 
formule. There is a very simple practical work on the, turbine published 
by Messrs, Spon, which will probably supply you with the information you 


Cc. W. V.—We do not publish such reports as you allude to; they would 
occupy too much space. Possibly you may sind what you want, though we 
much doubt it, in some of the journals devoted specially to railway in- 
terests. 

R. E. W.—Unless you possess some interest among mining engineers and 
colliery owners, you will only waste time and money in patenting your 
safety lamp, because you cannot get it adopted without a connection among 
wine owners. 





HARDENING CAST IRON, 
(To the Bditor of The Engineer.) 
Srr,— Can any of your correspondents inform me which is the best way 
of case-hardening cast iron dies, say about din. deep on face 
Middleton Junction, Feb. 28th, 1874. M. J. W. 
[Will not casting in chill do ?—Ep. E.] 


THE ARITHMOMETER. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly give me the address of the parties 
in London who sell the arith ter patented by De Colmor ? 
Newnham, March 3rd, 1874. D. H. 
BOILER PLATES. 
(To the Editor of The, Engineer.) 
Str,—I would feel obliged if any correspondent would give me the 
names and addresses of firms making ship and boiler plates, sheets, &c., 
on the Continent ? t. 2. 














MELTING BRASS. 
(To the Editor of The Er.gineer.) 

S1r,—We have a quantity of brass we wish to mix with tin, and should 
like to know the best plan of dcing so. Our impression is that an air fur- 
nace would suit, but we have had no experience. In place of running the 
mixture in ingots, we think of running it direct into the moulds, form- 
ing castings, say about 1 cwt. on au average. If any of your corre- 
spondents would assist us in a solution of this matter, and if an air 
furnace be recommended, a pen and ink sketch of same, they would con- 
fer a favour on Eagernnne. 

Wigan, March 4th, 1874. 





ELLIPTIC TURNING. 
(To the Bditor of The Bngineer.) 

Sr1r,—I should feel much obliged if any of your readers would inform 
me where I can get wood blocks 8ft. long and 13in. to 18in. diameter 
turned to an elliptical form. Also where I could get sheet iron bent to 
an elliptical figure, or p a bending hine for the purpose, sizes 
as above, INQUIRER, 

Manchester, March $rd, 1874. 
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THE GAS REVISION. 

THE entire quantity of gas sold in the metropolis during 
the year 1872—the complete accounts for 1873 are not yet 
before us—was 11,016,146,000 cubic feet. Of this quantity 
the Gas Light and Coke Company—better known as 
the Chartered—sold 3,305,585,000, and the Imperi 
3,319,818,000. sowing. for the difference of lighting 
power, the formér supplied more light than the latter, 
although selling rather less gas. The gas rental of the 
Chartered wag £700,600, and of the Imperial £619,455, 
while the total of all the companies was £2,133,098. 
Adding together the figures relating to the two specified 
companies, we find that they sold 6,625,403,000 cubic feet 
of gas, for which they received £1,320,055. Accordingly 
these two companies represent more than half the gas in- 
terest of the metropolis. Last year the quantity of gas 
sold by the Chartered Company was 3,908,326,000, and 
by the Imperial 3,526,215,006 cubic feet, both these 
quantities including gas sold by meter and by con- 
tract. The gas supplied by the Chartered Company is 
regulated in regard to price, illuminating power, and other 
matters, by an Act passed in the year 1868. The Imperial 
gas is similarly controlled—though with a certain differ- 
ence—by an Act passed in 1869. By these Acts the two 
companies are required to charge, excepting the cannel gas 
of the Chartered Company, not more than 3s. 9d. per 
1000ft., the minimum lighting power of the Chartered gas 
being fixed at 16 candles, and that of the Imperial at 
14 candles, For their cannel gas the Chartered are allowed 
to charge pro rata. Power to vary the price and illumina- 
ting power from year to year is vested in the Board of 
Trade, acting through Commissioners, The companies on 
the one hand, and the local authorities on the other, may 
call on the Board of Trade to exercise this power, and 
when this event arises it is required by the Act that the 
question shall be ey fameatiatal: prior to a decision 
being arrived at. The Commissioners appointed to revise 
the terms of the supply are called upon . the Act to fix 
such an illuminating power and such a price as shall be cal- 
culated to yield to the company, with due care and 
management, a dividend attaining as near as may be, but 
in no case exceeding, the rates of dividend to which the 
respective capitals of the company are entitled. As a 
matter of fact, the rates have a range from 4 per cent, up 
to 10. . 

In the spring of last year the Chartered Company ob- 
tained a revision of their terms, by which they were per- 
mitted to charge 4s. 4d. for their 16-candle gas and 6s. 3d. 
for 23-candle gas. The decree of the Revising Commis- 
sioners only holds good for a year. Hence the Chartered 
have renewed their application, and will have a fresh revi- 
sion for 1874. Thus more than half the gas supply of 
London is placed in a state of uncertainty as to its price 
and illuminating power. The decision of the Revising 
Commissioners will take effect from January Ist; so that 
the consumers of the Chartered and Imperial Gas are 
using an article the price of which is at first undeter- 
mined. According to the law, the inquiry into the data 
affecting the Imperial gas must always finish by the end of 
Feb , and the decision be given within ten days 
after the close of the hearing. Thus the decision :s to the 
Imperial gas be given early in March at tle latest. 
There are no such limits in the case of the Chartered. 
Hence the Commissioners have taken the case of the Im- 
perial first. The individuals composing the tribunal are 
the same as those of last year. Mr. Francis S. Reilly, 
barrister at law, is the chairman, and with him are Dr. 
Odling and Mr. W. P. Pattison. The application of the 
Imperial Company is opposed by the Metropolitan Board, 
urged on bya legion of vestries. The Chartered Com- 

y are like Nelson in a sea-fight, with an enemy’s ship 
on either side, the Metropolitan and the Corporation 
of the City being alike their foes. It is well that 
the vestries have no locus standi before the Re- 
vising Commissioners. If they had the chance they 
would come in on the Commissioners like a flood. But the 
vestries are represented by the Metropolitan Board, and 
accordingly are unable to do more than make speeches, 
pass resolutions, and organise deputations within their own 
proper sphere. The vestrymen are quite right in looking 
after the interests of the consumers to the best of their 
ability ; but it is to be regretted that the gas question is 
not better understood by those who so confidently speak 
upon it. The vestries might show a tolerably good case, 
if they only knew how to put it; but asa rule their dis- 
cussions on the gas question are singularly wild. Wilder 
still are the statements made ~o meetings, especially 
where the voice of Mr. Flintoff is heard. The extent to 
which the public ear is abused on this question is perfectly 

ing, and the calm silence of the gas companies is 
really wonderful, manifesting a degree of unconcern which 
seems rather like contempt. The press, with a few exce 
tions, echo the utterances of the orators apmeene ye to the 
Flintoff schoo!, and at the present hour a crowd of honest 
people are fully convinced of the perfect truth of sundry 
statements, which are simply rubbish. 

The gas agitation of the metropolis tends to one point— 
the acquisition of the gas undertakings by the local autho- 
rities. Unless there is to be a certain degree of confiscation 
the gas companies must be bought weet a price which will 
fairly compensate the present shareholders. The capital 
which has been raised and expended cannot be ignored. 
If the a Board or the Corporation can effect 
such financial arrangements as will make the capital 
account easier to be borne, so far some good may be accom- 
pre But when one or the other of these great bodies 

obtained ion of the gas supply, the position of 
parties will be somewhat altered. The great central autho- 
rity will find plenty of ways for quilke such profits as 
may accrue from the gas manufacture, and the consumers 





will miss the powerful champion which now takes up their 
cause. The gas supply of London has passed - ner 
several phases, and —— nothing can well be devised 
more in the interest of consumers than the Acts of 
1868 and 1869. The immense weight of the Corporation and 
the Metropolitan Board is now brought to bear on the gas 
a who are subject to these Acts; and the Board 
of e, acting by specially qualified Commissioners, arbi- 
trate the question according to fixed rules. The matter 
is put upon a very intelligible basis, and the entire process 
is very like the working out of a mathematical problem. 
it is a question as to the coal contracts, the selling price of 
the residues, the scale of wages, the rate of interest, the 
price of iron, and soon. Figures are put down and sums 
are worked, the Act of Parliament is consulted, and the 
decision is arrived at. All the declamation in the world 
oe , ad alter this, = te pens A peng with facts 
and figures which have been verifi y a properly con- 
stituted tribunal. inated 

The accounts which the Imperial Gas Company have 
laid before the Revising Commissioners show a de- 
clining income and an increasing expenditure. To main- 
tain the dividends the directors have trenched upon the 
reserve fund, the amount so appropriated for the last half- 
year being as much as £41,647, leaving only £27,000 to the 
credit of that account. The company therefore ask that 
a may be allowed to charge such a price for their gas as 
shall make up the deficiency in the reserve fund and furnish 
the full statutory dividend. To do this, they require to 


raise the price of gas as much as thirteenpence per 1000ft., 
producing an increase of nearly £194,000. is would 
make the price of gas 4s. 10d. per 1 , or 6d. more than 


the advanced price of the Chartered Company, who 
furnish 16-candle gas, whereas the Imperial gas has a 
lighting power of only fourteen candles. This is rather a 
serious p for the consumers, and the Metro- 
litan Board have done their best to prevent such a result. 
fact, the ge | could scarcely expect to obtain 
such a concession. they were successful in getting it 
there would be no small amount of popular excitement. 
That a rise of some kind should be granted is clear; the 
history of the last year shows the impossibility of paying 
the regular dividend under existing circumstances. The 
residues, which in the opinion of the vestries ought 
retty uearly to pay for the gas, are falling in value. 
e consumption of gas is increasing, but it is this 
tual growth of the demand which creates one of the 
most formidable difficulties of the London gas companies. 
The Imperial Company have been obliged to put up very 
extensive works at Bromley-by-Bow, their other works 
being taxed to the uttermost. In fact they ought to have had 
their new works at a much earlier date. In order to meet the 
prospective demand, the directors have felt it needful to pur- 
chase an extensive area of land and incur other expenses. 
It is easy to object to the outlay, and an effort is made to 
show that the company have gone too far in the expendi- 
ture of capital. But it is all important that this foggy 
metropolis should have an adequate gas supply. If a levia- 
than company like the Imperial were to run out of gas, the 
consequences might be serious in the extreme, and no 
excuse would be accepted. In 1869 the Imperial sold 
2,868,999,000 feet of gas. Last year the quantity sold was 
nearly one-fourth more. This is a prodigious growth, 
and the fact that something of the kind had been going 
on for years previously may well account for an extension 
of works. The gas sold by the Imperial in the last 
quarter of 1873 was 1,213,053,000 cubic feet. The require- 
ments of the gas referees in regard to purification have 
also laid an increased burden on the companies subject to 
their control. Such are some of the difficulties of gas- 
making, and although the companies are not to be defended 
on all points, they are often condemned very unreasonably. 
Of course, the public are puzzled to learn that gas is to 
be dearer now that coals are cheaper. But the case of 
each company has to be taken on its merits, and the coal 
contracts of a first-class gas company are not easily 
managed. The question can only be settled by a searching 
investigation, and the present inquiry is certainly of that 
character. 
« The case of the Chartered Company is more serious this 
year than it was in 1873. Taking 16-candle gas at 3s. 9d., 
and 20-candle gas at 4s. 84d., the estimated deficiency— 
reckoned on the full scale of a very — 
£290,000, co: ing to an average of rather more 
is. 5d. per 1000ft. a estimated sale of gas. The con- 
sumption of 20-candle gas in the Chartered district is 
rather under one-fourth the quantity of 16-candle 
Consequently, the rise took to make good the defi- 
ciency would be something less than 1s. 5d. on the common 
gas, and something more than Is. 5d. per 1000ft. on the 
cannel, Last year the authorised addition was 7d. on 16- 
candle and 10d. on 23-candle To pay their full 
dividends in the present year the Ehartered Company re- 
quire a clear profit of £271,500. A further sum of 
£31,500 is required for the insurance fund, as also £28,4 00 
for interest on loan capital, and £7500 for interest on de- 
benture stock. Against this formidable total there is little 
more than £49,000 as the estimated net income. The 
gross income for 1874 is returned at £1,074,252, and the 
expenditure at £1,025,000. Last year the company ex- 
pended £597,000 for coal, and the estimated outlay in that 
respect for the present year is £700,000. The receipts 
from the sale of residual products last year were £285,000, 
and the estimated receipts on that account for this vear 
are £262,000. Unless the contracts are well secured, we 
may fear that the income from this source will fall even 
lower than the estimate. Last year the receipts from the 
residuals happily exceeded the estimate by as much as 
£35,000. It was fortunate that this was the case, seeing 
that the company failed to obtain the rise for which they 
asked in respect to gas. The outlay for coal last year was 
£5000 beyond the estimate; but this was of course depen- 
dent in some d on the quantity of gas consumed, an 
clement very difficult to estimate, owing to the fact that a 
rise in price is found to induce some d of economy on 
the of the public. It appea t the Chartered 
dividends last year were with some difficulty, and 
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there can be no doubt that on the whole these are trying 
times for gas companies, more especially where the trans- 
actions are pre-eminently large. 


THE VAVASSEUR RIBBED GUN. 


In our recent review of Colonel Reilly’s pamphlet in our 
impression for Jan. 30th, we had occasion to notice the 
results of a trial at Bourges between the French canon de 4, 
the Woolwich 9-pounder field gun, and two guns constructed 
by Messrs. Vavasseur and Co., of the London Ordnance 
Works, the successors of Captain Blakely, R.A. We then 
had todeal with Colonel Reilly’s report only, but the Vavas- 
seur gun being now on official trial, both in our own country 
and on the Continent, it is desirable to bestow more atten- 
tion on it than the incidental mention noticed above, 
especially as the report in question dealt only with one 
programme of experiments, ignoring those which were 
afterwards carried out to complete the investigation. We 
have used the term Vavasseur gun; it must be understood, 
however, that there are several guns to which this name 
may be applied. At Bourges, for example, there was a 
grooved and a ribbed Vavasseur 12-pounder gun, while at 
Vienna there is under trial a breech-loading gun with an 
enlarged chamber somewhat similar to the Whitworth 
9-pounder breech-loader. The most striking feature in 
the Vavasseur breech-loading system is perhaps, the 
device to diminish windage and prevent scoring by the 
application of a copper washer-like ring to the base of the 
projectile. It is worth mentioning that this gun has fired 
a projectile with considerably over 1900ft. muzzle velocity. 
At the same time we note it rather as a fact interesting to 
Mr. Vavasseur and those carrying out the experiment, 
than as a matter of real importance to the science of 
artillery; for we hold that it has been shown that the 
resistance of the air increases so enormously at very high 
velocities that it is a mere waste of power to achieve them. 
This brings us to the vexed question of flat trajectories, on 
which it is customary to bestow a few words. A flat 
trajectory, then, means simply a high velocity. All shot 
falling sensibly at the same rate, the one which travels over 
the most ground during a given time, or, in other words, 
a given descent, has the flattest trajectory. Thus, the shell 
that leaves the muzzle with the highest velocity has the 
flattest trajectory at that part of its course; but should 
another shell be less acted upon by the air, and so after a 
certain time of flight be moving faster than the first- 
mentioned one, it will have at that range the flatter 
trajectory. ‘The two great shooting requirements in guns 
after accuracy are : first, that they should have long range; 
and secondly, that they should cover or defend as much 
ground as possible—that is to say, that their shot should 
pass close enough to the ground to strike troops moving 
over it for as large a portion of the range as possible, which 
is, of course, saying in other words that the projectiles 
should have a flat trajectory. Some would put this second 
requirement first, and so no doubt it should be classified 
were shot the projectiles fired. As, however, for rifled guns 
shot is extinct, the principle applies chiefly to the bullets 
of shrapnel and becomes greatly modified, inasmuch as we 
at once clear the question of all consideration of distances 
under 500 or 600 yards. Case shot, which would be 
used at very short ranges, requires, no doubt, a flat 
trajectory, and we may here say a few words on it As 
long as the absurd practice continues of firing case with 
single charges it is idle to discuss its effect critically. All 
rifled projectiles have very small charges compared with 
those of smooth-bored guns. Case, however, gets no 
advantage from the rifling, rather the reverse; yet artillery 
officers persist in assuming that the rifled case shot is to 
be fired with less than half the firing charge used for the 
same projectile in a smooth-bore gun, and then complain 
of its bad effect. Until artillerists learn to fire double 
cartridges and much heavier case shot than at present, 
good results cannot be expected. In saying this it must 
be remembered we are specially contemplating enlarged 
chambers where the double cartridge would be fairly 
consumed, though we should try it with the muzzle- 
loaders also, considering under what critical circum- 
stances case shot must always be fired. A flat trajectory, 
then, at short ranges means a high velocity combined with 
no great diminution from resistance of the air during 500 
yards, or whatever the range is. A flat trajectory at long 
ranges clearly depends much more on the atmospheric re- 
sistance. Hence we come, among other results, to this 
curious conclusion, that the same gun might do best at short 
ranges with a 9-pounder shell, and at long ones with a less 
charge and a 12-pounder shell, the useful application of which 
idea would depend on the exact results obtained. Pre- 
sumably the same gun might act as a field gun with plenty 
of 9-pounderammunition during a battle, or come up asa gun 
of reserve to give decisive blows at a rather longer range 
with a smaller number of 12-pounder shells. 

We have wandered from the Vavasseur guns, but in 
doing so we have discussed principles which we shall want 
to remember in our consideration of their merits or de- 
merits. The piece we now wish to consider, which is 
perhaps the most characteristic Vavasseur gun, is the ribbed 
one. We will select, as an example, the 12-pounder tried at 
Bourges in 1872 and 1873. This gun was made on the type 
of the Woolwich field 9-pounder gun—on the assumption 
that the lines of that gun were the best that fot bom 
arrived at, Mr. Vavasseur having in the first instance been 
applied to by the French Government under the pressure 
of the late war, and having been compelled to manufacture 
with all the speed possible. Subsequently, Mr. Vavasseur has 
altered the proportions and length of the gun, while re- 
taining the weight, by as it were drawing the gun out at 
the muzzle, but leaving the thickness in rear of the trun- 
nions unaltered. This modification we should expect to 
be successful, for one can hardly contemplate the Woolwich 


field gun without questioning the use of the great thickness 
of metal about its muzzle. the Bourges experiments, 
however, the proportions of all the were those of the 


Woolwich As noticed in Col. Reilly’s report, the 


result of the first experiments.was that the French 4-pounder, 
the Woolwich bronze gn, and the Vavasseur grensed gun, 
were beaten by the Woo er 


lwich steel 9-poun and the 





Vavasseur ribbed 12-pounder, The latter guns, however, 
firing different shells, and with different charges, could not 
properly be compared together. 
were at a disadvantage from the fact thattheirshells had been 
cast in a haste to expedite the supply during the war, and 
had never been turned er finished with the care that would 
under ordinary circumstances be bestowed on them ; con- 
sequently another trial was made in 1873 between the 
Vavasseur ribbed and the Woolwich steel guns, both firing 
Woolwich 9-pounder projectiles and with similar charges, 
grooves being cut in the Woolwich shells previously fired 
to adapt them to the Vavasseur ribs. 

The conclusions of the French Committee were briefly 
as follows :—The Vavasseur ribbed gun, with 9-pounds pro- 
jectile and 2-pounds charge, was reported superior in initial 
we range, and accuracy; the following being the 
results :— 
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Mean differ- 











as —_,—_—— Seni 
Initial velo-,| Range in a 
city, feet lyds. at 14deg. at Oe ence in range 
per second. | elevation. in yards. 
Woolwich gun | 1443°6 | 4396°2 11°48 “984 
Vavasseur gun | 1460 about | 4538°7 5°25 “973 











The French Committee further concluded that 12 lb, was 
the most suitable charge for both guns. With regard to 
the powers exhibited by the Vavasseur gun, they gave 
it as their opinion that the ribbed system to maintain 
this superiority required more precision in the manu- 
facture of the projectiles than the grooved system, com- 
menting strongly on the possible evil of this in time 
of war. The rest of the opinions, &c., may be found in 
the printed War-office translation and in the original 
report in the French “ Revue d’Artillerie;’ our business, 
however, is now with the facts arrived at rather than with 
the opinions, The figures above speak for themselves, and 
we may well congratulate Mr. Vavasseur on such results, 
the more so as it appears that separate experiments have 
shown that projectiles with much greater play in the 
grooves than the above have given equally good results. 
It is high time then to consider the features and claims of 
the “ribbed system” more fully than hitherto, a system 
which we have long held to have certain mechanical re- 
commendations. The strength of the bore of a gun is 
its strength at its weakest place. Now it is obvious that 
this must be at the grooves, consequently the whole of the 
metal between the grooves may be looked upon as very 
broad ribs, the greater part of which are simply so much 
waste metal in a very undesirable place, for the work of 
rotation only requires a very small portion of it, and the 
rest adds in no way to the strength of gun except in the 
longitudinal direction. It is sometimes replied that the 
rib system weakens the shells instead of the guns, but a 
little consideration will show that this can hardly be urged 
when the projectile, as in nearly all cases, has not 77bs on 
it but studs, which hold on to it by means of undercut 
holes, Now, although two undercut holes cannot in them- 
selves weaken a shell as much as a groove, the case becomes 
different when studs are forced into them by pressure. In 
fact, experiments have shown that a blow delivered on the 
stud of a shell has a peculiar action, and that there is a cer- 
tain amount of mechanical cruelty in seizing shells and 
forcing them to rotate and run wholly on their studs. 
Again, grooved projectiles are cheaper than studded ones. 
Lastly, and this is, perhaps, the principal matter ; the 
grooved shell meets with less resistance in flight than the 
studded one, so that to this cause mainly is to be attri- 
buted the superiority in range and accuracy. 

What disadvantages are to be set against these recom- 
mendations? The necessity of having a uniform twist, or 
else of cutting away a greatly widened groove, may be 
urged with truth. It appears, however, that slow burning 
powder so far answers the same purpose as an increasing 
twist, that Professor Bashforth now recommends the 
uniform spiral (see “Motion of Projectiles,” p. 18 of pre- 
face), po san once an advocate of the increasing one. 
But this question does not arise in the case of field guns, 
which have in all instances uniform spirals. It may be 
objected that the ribs will wear, the contact being between 
iron and steel, instead of having gun-metal interposed. 
To which may be replied that the wear, at all events, no 
longer takes place on the weakest part of the gun, but on 
the strongest. As a matter of fact, Vavasseur guns have 
been exposed to very severe tests without showing any 
mischievous wear and tear. We have seen one notable 
7in. gun that has been subjected to great violence, having 
fired over 200 battering charges and having had many 
shells exploded in its bore. Yet it is still in wonderfully 
good condition, its ribs scarcely showing visible traces of 
wear. In short, we see no real plea to urge against the 
ribbed gun. Weare now considering the matter in this 
aspect only, assuming, as is generally the case, that the 
surfaces of grooves or ribs perform the entire work both 
of direction and rotation, the windage being less there 
than in other parts of the bore, and not discussing the 
centreing question. Thus while we do not mean to jump 
by any means at the conclusion that the Vavasseur ribbed 
gun is the type of supreme excellence, or even that it may 
not in some way be found to fail, we do call attention to it 
both as a gun that has sound theoretical recommendations 
and as one that has now achieved very remarkable results, 


SCREW PROPULSION. 

Oy Monday night Mr. Griffiths delivered a second lec- 
ture on screw propulsion at the Royal United Service 
Institution. It will be remembered that his first lecture 
was delivered in June, 1873, and ever since Mr. Griffiths 
has continued to conduct be ggg ioe e* South Kensing- 
ton. The second lecture will be fourd in another page, 
and it will be seen that it adds little or nothing to its 
predecessor. Mr. Griffiths has confirms? his icsults, and 
is now more fully prepared than ever to maintain that his 
conclusions are accurate and his theory unimpeachable. 
The discussion which took place on Monday night was, 
considering the importance of the subject, singularly 
barren i , Almost without exception the 
speakers Mr. ths’ conclusions without ques- 
tion; and their criticisms were confined to matters of mere 
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detail—such as the fouling of screws in tunnels, the posi- 
tion of the eng‘nes, and the influence of a bow screw on 
the ramming powers of a man-of-war. Only two of the 
aims ventured to question the accuracy of Mr. Griffiths’ 
theory, but one of these gentlemen—Mr. Rigg—in a few 
brief sentences, appears to us to have done more than has 
yet been done to remove the paradoxical difficulties of the 
proposition which Mr. Griffiths has- put before the world; 
and if further investigation should prove that Mr. Rigg is 
right, then it cannot be said that Mr. Griffiths has brought 
his experiments before the world a second time to no pur- 
pose. It will be remembered that Mr. Griffiths maintains 
that screw propellers as usually fitted do not get enough 
water, and he asserts that if measures were taken to 
supply them with 50 per cent. more water than they get 
now, their efficiency would be increased in like propor- 
tion. That there may be no question about this point we 
may say that Mr. Griffiths told his audience on Monday 
night that instead of the power required to propel a ship 
increasing as the cube of the speed, it would increase only 
as the square of the speed. If the speed were ten knots 
in a ship with the screw fitted as usual, and the 
engines exerted 1000-horse power, then to drive her at 
eleven knots the power must be augmented to 1331-horse 
power. If, however, the screw were put into a tunnel, no 
other change being made, then with 1000-horse power a 
speed of eleven knots would be obtained, and in any case 
the addition of a tunnel would double the increase of 
~_ to be got by an augmentation in the power. Thus, 
if in a given ship, doubling the power on an ordinary 
screw gave an increased of two knots, then if the 
screw were fitted in a tunnel, doubling the power would 
give a higher speed, not by two knots, but by four knots 
nearly, It may well be imagined that so startling a pro- 
position will not be received without question. For our- 
selves we do not dispute the accuracy of Mr. Griffiths’ 
figures, and we assume without question that he has 
really obtained the results he says he has obtained. 
But we hold at the same time that the results Mr. Griffiths 
has obtained with small models will not necessarily be 
confirmed wher he comes to apply the principle to 
large ships; and we do not hesitate to state that 
Mr. Griffiths has by no means found the complete 
solution of the difficulties presented by his proposi- 
tions. That he has secured certain results is true. He 
accounts for these results by the theory that in ordinary 
practice screws do not get enough water, while by his 
arrangements all the water they can utilise is supplied. 
Let us examine this theory with a little care, and see what 
is the evidence Mr. Griffiths supplies to demonstrate its 
truth. 

As regards the statement that more water passes through 
the screw in a given time when it is fitted in a tunnel than 
when fitted in the usual way, Mr. Griffiths does not afford 
the least shadow of absolute proof. He believes that 50 per 
cent. more water will a screw in a tunnel than will 
pass a screw not in a tunnel, but this belief is based on no 
direct evidence. If a ship goes 50 per cent. faster with a 

iven power than.she did huleva, that is, according to Mr. 
riffiths, a proof that the screw is getting 50 per cent. 
more water—not only 50 per cent. more water in each unit 
of time, be it a second or a minute, but 50 per cent. more 
water per revolution, which is a very different thing. We 
submit that the truth of this proposition has yet to be 
demonstrated. If we ask Mr. Griffiths how he knows that 
his screw gets 50 per cent. more water, he tells us that it 
is proved by the fact that the ship goes 50 per cent. faster; 
if we ask him why the ship goes 50 per cent. faster, he 
tells us it is because the screw gets 50 per cent. more 
water. This is sadly illogical. 1t happens that the accu- 
racy of Mr. Griffiths’ views may be fairly enough tested 
in a very simple way. If we take an ordinary steamer 
with a fine run aft, we can at once apply Mr. Griffiths’ 
invention by moulding round the screw and under the 
counter a tunnel,as sketched in our impression for Jan. 30th, 
1874. No other change of any kind is necessary, and 
yet an enormous increase of speed is at once obtained. But 
before the tunnel was applied the screw revolved in com- 
paratively open water, and the sea had free access to it on 
every side. Under the new conditions, however, the water 
can only get to it from below through a tunnel which must 
offer some frictional resistance. What reasonable grounds 
are there for assuming that under such circumstances more 
water must find its way to the screw than before? It is 
true that Mr. Griffiths fits on a kind of scoop which will 
tend to direct the water into the tunnel; but this scoop is 
in itself a source of resistance, and we confess that even 
with its aid we fail to see why more water should reach 
the screw than before. It is possible that we may be 
wrong; but it rests with Mr. Griffiths to prove that he is 
right, and this, up to the present moment, he has totally 
failed to do. If water were a compressible fluid like air, 
it would be possible by fitting trumpet-shaped mouths to 
pass a larger quantity through a tunnel or tube in a given 
time than would without the trumpet-mouth get through; 
but it is well known that in the case of incompressible fluids 
no application of funnel mouths or scoops will pass more 
water through a given pipe or tunnel than the quantity due 
to the vertical head. Of course there are certain forms of 
adju which will pass more water than others; but if 
we wa Mr. Griffiths aright, his idea is that tunnels 
have nothing to dowith adjutages. They owetheir efficiency 
in his opinion solely to the fact that they facilitate the access 
of water to the front of the screw, while funnel mouths or 
deflectors do really scoop up and throw more water on the 
screw than it would otherwise get. We reject both propo- 
sitions as unsound. We do not believe that the fitting of 
wannel plates to the fine run of a steamer will supply more 
water to the screw, and we do not believe that, within 
certain limits, any adaptation of funnel mouth to a tunnel 
will drive more water through it than would get without. 
If we thus reject in whole or in Mr. Griffiths’ theory, 
how are we to explain the results he has obtained ? Before 
attempting an explanation in whole we shall say 
i circumstance which will to explain 





them in part. Mr, Griffiths has worked with two 
moéels identical in every respect, except that one has 
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a tunnel and the other has not. Neither of models. 


has good lines. They are both full aft, and the screws act 
under exceptionally unfavourable conditions. ‘For example, 
the screw of the model without a tunnel has.a slip ‘of not 
less than 67 per cent. That there may be no mistake about 
this point, we reproduce Mr. Griffiths’ own figures:—Pitch 
of screw, 3}in.; revolutions of screw, 632; distance run by 
model, 59ft. If there were no slip the model would have 
traversed a distance of 3°5 X 632 = 2212in., or 184°33ft. 
The actual distance run was 59ft. In practice a slip even 
approaching to this in amount is unknown, and we are, 
therefore, justified in stating that the lines of the model 
are exceedingly bad. If not bad absolutely, then bad in 
the respect that they are totally unsuitable to the screw 
used. If now we turn to the second model with the 
tunnel, we find that the results obtained are at the best so 
bad that they will not compare for a moment with anything 
known in practice. We can find no result in Mr. Griffiths’ 
tables better than one in which the screw being—in Mr. 
Griffiths’ words—supplied with 50 per cent. more water, 
made 626 revolutions, and the model made 71ft. 7}in.; now 
326 x 35 = 2191in., or 182ft. 7in., but the actual distance 
run was only 71ft. 7}in., the slip being, therefore, about 
60 per cent. It appears, therefore, that Mr. Griffiths by 
the aid of the tunnel saved about 7 per cent. of slip, and 
that really represents the advantage he has gained. But 
no one knows better than Mr. Griffiths that there are many 
ways in which positive slip may not only be got rid of 
altogether, but replaced by negative slip, without resort to 
tunnels of any kind. 

Deprived of all gloss, then, Mr. Griffiths’ facts stand 
thus: He uses two models, both of which give astonishingly 
bad results. In fact, there is not a screw steamer afloat at 
this moment, we are certaiv, which gives anything so bad. 
By the aid of a tunnel fitted to the screw one of these models 
does better than the other to an extent which may be 
roughly estimated at 50 per cent., and yet the whole of this 
saving may be said to be due to the fact that the screw of 
the model which did best had 7 per cent. less slip than its 
rival. If the tunnel really supplied 50 per cent. more 
water to the screw, how does it happen that the slip 
remains so large? If we assume that a screw works in 
solid water, then it may be taken, ceteris paribus, that the 
maximum duty is got out of it. The direct consequence of 
an insufficient supply of water must be slip. But it would 
matter nothing if the screw acts as though it were in solid 
water, whether it did or did not get water enough, provided 
the want of water did not increase the resistance to the 
engines. If we take the case of a screw not having water 
enough we shall have slip; and it may even be said with 
some show of reason that if the slip amounted to 50 per 
cent. and we supplied a double quantity of water, then the 
slip should disappear altogether. How does it happen then 
that in the case of Mr. Griffiths’ model an increase of 
50 per cent. in the supply of water to the screw can only 
reduce the slip from 67 per cent. to 60 per cent. ? 

It is time that we should express our own opinion on the 
subject. Mr. Griffiths has, we venture to think, been mis- 
led, notwithstanding his practical experience, by the 
characters of the models he has used. It is to be presumed, 
though we have no positive information on the subject, 
that he has tried screws of various patterns and pitch, and 
that he has finally selected those which gave the best 
results; but it is certain that whatever the facts may be 
as regards this point, the efiiciency of his model screws is 
deplorably wretched. So small is the efficiency, indeed, 
that no possible conclusion can be drawn from the results 
of the Kensington experiments, except that they must be 
all worked out again on a totally different basis before 
they can be accepted as in any way conclusive. Mr. Griffiths 
should have a model made with a length of, say, ten 
times the beam, and of sheet copper, accurately worked 
to the lines of some well-known and successful steamer. 
Let him, then, try various screws until he has got one 
which will have about 10 or 12 per cent. of slip only. 
Having ascertained what the performance of this boat 
will be, then let him put on a tunnel round the screw. If, 
under these altered conditions, he can succeed in doing 
even one-half of that which he claims to have done, he 
will deserve the gratitude of the whole world. Our own 
theory is that the models he has used being little better 
than tubs as regards lines, the screws do not get enough 
water; or, more accurately speaking, that although they 
may get enough they drive it away circumferentially 
instead of astern. As the screws are quite close, of course, 
to the surface, the tunnel prevents this scattering action 
and so tends to prevent slip. This theory is completed 
and rendered much more satisfactory by that enunciated 
by Mr. Rigg on Monday night. Mr. Rigg holds with 
Professor Osborne Reynolds that the presence of air in 
the water will impair the efficiency of a screw propeller to 
an enormous extent, and he pointed out that as Mr. 
Griffiths takes in the water when the tunnel is used, from 
the lowest possible point, it is most unlikely that any 
air would be mingled with it, while it is extremely 
likely, on the other Rend, that in the case of small models, 
with the screws running close to the surface, air would find 
its way to the fans in the absence of a tunnel. 

It is with no small regret that we find ourselves com- 
pelled to confirm the opinion which we have already 
expressed with some reservation, to the effect that Mr. 
Griffiths’ experiments are so far quite inconclusive. It is 
beyond question that he has demonstrated certain very 
curious phenomena concerning the action of discs on the 
efficiency of propellers; and we go heartily with him when 
he states that screws require all the water they can get, and 
more, But we doubt that his tunnel gives more water to 
the screw, and we are positive that nothing can be proved 
by models, the efficiency of which is so low that between 
60 and 70 percent. of the power employed is wasted in 
slip. We say all this with reluctance, because Mr. 
Griffiths is engaged on a work of the highest interest and 
importance; but it would be cruel kindness to permit him 
to pin his faith on a set of experiments which will be 
rejected as inconclusive the moment they come to be 
examined by scientific men. This stich we willingly 





admit—Mr. Griffiths has proved that something is to 
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gained by.the use of a tunnel under certain-conditions, 


and we think that he has made out a case which, 
with all its imperfections, will justify others in testing the 
matter on a larger scale and more thoroughly than is 
possible with models. We much wish that Mr. Griffiths 
would fit up a screw steamer of 400 or 500 tons burthen, 
and let the world know the results he obtained. We 
believe that they may be in the main satisfactory, 
although, according to our present lights, we do not 
believe they would approach the only limits assigned by 
Mr. Griffiths as the measure of his success. 

It will be seen that all that we have said applies to the 
use of single screws at the stern only. We must leave 
Mr. Griffiths’ proposition for the use of bow screws to be 
dealt with at another time. 





FURTHER EXPERIMENTS WITH THE BOW AND 
STERN SCREW PROPELLER. 

Ar the last meeting of the Royal United Service Institu- 
tion, Admiral Codrington, K.C.B., in the chair, Mr. Robert 
Griffiths delivered the following lecture on screw propul- 
sion :— 

** Since I had the honour to read a paper on my patent bow and 
stern screw steamships here, in June last, I have made some 
important and interesting discoveries in the course of my experi- 
ments at the Royal Horticultural Gardens, Kensington, which will 
explain several important facts in connection with screw propulsion 
hitherto not fully understood. I hope that you will consider this 
sufficient cause for again trespassing on your time. 

“It is generally admitted that barely 50 per cent. of the power 
exerted by the engines is made available to propel the ship, by 
either screw, paddle wheels, or any other plan of propulsion which 
has yet been practically used, the other 50 per cent. being lost in 
some way, to account for which there are a variety of opinions, 
and my object at present is to explain how this great loss of 
power takes place in screw propulsion, and the way to remedy it. 

**Since the introduction of the screw for propelling ships, the 
general impression has been that any further improvements to 
be effected would be in the screw itself, and I suppose there have 
been some hundreds of the so-called improvements brought out 
which were expected to work wonders; but what have been the 
results? So far as the screw itself is concerned, there have been 
no other real improvements than that which I introduced 23 years 
ago, by the filling up of the centre portion to the extent of one- 
third of the diameter, and making the blades narrow at their ex- 
tremities in contradistinction to the then existing plan, by means 
of which I obtained a screw which offered less resistance when the 
vessel was under sail alone, eliminated more power, gave greater 
speed, and also reduced the vibration. I afterwards made a slight 
improvement in 1858 by bending the ends of the blades towards 
the ship, on account of which it offered greater resistance to the 
engines by meansof the water that was drawn by the screw towards 
its periphery coming in contact with the propelling side of the blades 
instead of with the leading side, as is the case with straight blades ; 
the advantage of this alteration was very apparent when the ship 
was under canvas as well as steam, as was proved to be the case in 
some trials between her Majesty’s ships Warrior and 
Revenge. I contended, .and do still contend, that if a large 
boss of one-third diameter of the screw and two narrow flat blades 
or oars set at an angle that will keep the engines at such a speed 
as the boilers can supply them with steam, will give nearly as good 
a result in propelling the ship as the best screw that has yet been 
introduced. I have for several years given up the idea that any 
further improvements were to be realised by any further change 
in the configuration of the screw propeller, and consequently 
turned my attention to the mode of applying it; my first patent 
in this direction, obtained in 1871, was for applying a screw at the 
bow of the ship within a tunnel in combination with the screw at 
the stern in the ordinary way; I afterwards found very great 
advantages in having both the bow and stern screws in tunnels, 
for which I obtained a patent in 1872, I was much surprised to find 
when I doubled the power by applying one portion to the bow screw 
and theother to the stern screw, each within a tunnel, that the speed 
of the model increased nearly as the square root of the power, but 
if I doubled the power on either the bow or stern screws separately, 
the speed of the model in that case increased only as the cube root 
of the power. It is well known that the resistance to bodies = 
pelled through the water varies as the square of the speed, while 
the power required is as the cube. At last it occurred to me that 
this great advantage must be due to the increased quantity of 
water that was passed through the screws within the tunnels, 
when both were at work, over what was done in the same time 
when only onefscrew propelled the model, for since one screw pro- 
pelled the model from 58ft. to GOft. in sixty seconds with 600 re- 
volutions of the screw, aud with the two screws of the same pitch 
together, from 96 to 100ft. in the same time and with the same 
number of revolutions, there must, therefore, be at least 50 per 
cent. more water pass through the tunnels in the same time, and 
the thrust given to the screw shafts must be in proportion to the 
quantity of water acted upon by the screws. 

‘**Since I read my paper here on bow and stern screw ships I 
have been enabled to discoverand prove what I couldnot then explain 
and account for, and in order to demonstrate what I supposed to 
be the cause of the great increase in speed when both bow and 
stern screws were at work over what was obtained when the same 
amount of power was used on one screw in the ordinary way, I 
had the mouth of the stern tunnel enlarged to the extent of 50 
per cent., and this enlargement came below the keel. This it 
might be supposed would be an obstruction and cause a consider- 
able loss of speed, but I was agreeably surprised to find when I 
tried it that I had a gain of nearly 20 per cent. in speed, which at 
once unravelled the mystery which had puzzled me some time. 

“IT find that Colonel Beaufoy, in his experiments on the 
resistance of plane surfaces propelled through water, states 
that one foot square offers about 350 lb. at a speed of 
twelve knots per hour, and in the account given of the 
experiments made in 1845 on her Majesty's oe Rattler, I 
find the screw of that ship was 10ft. diameter and 11ft. pitch, 
making 104 revolutions per minute, which would give a speed of 
about eleven and a-half knots to the water through the screw, 
provided she had a sufficient supply of water; the area of the 
screw’s disc being 78 square feet multiplied by 3501b., gives a 
pressure of about 12 tons to the screw shaft, but the actual thrust 
shown by the dynamometer appears to be only 4 tons 3 cwt., there- 
fore the quantity of water that was forced through the screw could 
not have been more than one-half the requisite quantity, accord- 
ing to the pitch of the screw. I have found, by rsd experiments, 
that as the supply of water to the screw is diminished, the power 
required to revolve it increases, and the speed of the ship 
diminishes. This was proved in 1844 by experiments made on her 
Majesty’s ship Dwarf, a vessel with a fine run, which made a 
8 of 9°1 knots, with 32 revolutions of the engine per minute ; 
the stern was afterwards made full by layers of planking, care 
being taken that the filling up was in conformity with the lines of 
the vessel, and when tried the speed was reduced to 3°25 knots, 
and the engine to 24 revolutions ; one layer of the planking was 
removed, and the speed rose to 5°75 knots, and the engine to 26°5 
revolutions; when all the ing was removed the ship 
made her original speed. This is accounted for in the 
following manner :—For example, take the screw of the Rattler, 
1lft, pitch, making 104 revolu or Ay wan a blade would pass 


the same point about three and a- times per second, driving 








back a slice of water 5ft. Gin. wide; the time before the following 
blade comes is so short that the water cannot flow into the space 





so as to fill it ; especially at the top part of the screw, whilst the 
bottom part and some distance up the sides of the screw will be 
better supplied on account of the density of the water being there 
greater, and also on account of the current rising upwards and 
on each side of the stern, feeding the screw. I believe a portion 
of the water which flows to fill the space at the bottom part of 
the screw is carried round by the blades to the top part, where 
there is a deficiency ; the dy ter diagrams of the thrust on 
the screw-shaft of the Rattler shows the thrust to be about 5 tons 
when the blades were vertical, and 2} tons when horizontal, which 
is attributed to the bottom blade meeting the dead water which 
followed the ship, but the real cause is through the bottom blade 
coming into denser water, rising upwards to fill up the space the 
ship had left, which gave the screw a better supply, and conse- 
quently recorded a greater thrust to the screw-shaft. 

“There are three important points to be considered in screw 
ships, viz., the propeller, the ship, and the engine. In the first 
there has been no improvements with regard to speed since 1840; 
secendly, with respect to the ships,:the best types of ships were 
described by the old builders as having a cod’s head and mackerel’s 
tail, the length equal to three to four times her beam ; and no 
better sea ships have been built than our sailing frigates of 
former days, but since the introduction of the screw the shipbuilder 
has been obliged to arrange his plans to suit the propeller, 
for experience has shown the deeper the immersion the 
more effective the propeller, and consequently steamships 
are now being made with an enormous draught of water in 
proportion to the beam. The eel might now be taken for the type 
of modern screw ships, which are made in length ten to fourteen 
times the beam ; and, had it not been for the introduction of iron 
for building sbips, the screw would never have succeeded to the 
extent it has done. This great increase of length gives the ship- 
builder no chance of improving the form of his ships, from a naval 
architectural point of view, which is not the case in my 
system, as whatever form or type the ship will be best for 
sailing will also be the best for the adoption of bow and stern 
screws, 

“The great improvement in steamships during the last thirty 
years is to be found in the engines, from which about three 
times more indicated power is obtained now, with the same 
consumption of fuel, than formerly, as well as other important 
improvements that have been made in this department. 

** My attention was first drawn to the necessity of having bow 
and stern screws, on account of the danger attending the 
employment of ships of the enormous length in proportion 
to their beam; for every sailor must be well aware that, 
should an accident occur to the machinery in a heavy sea, 
or on a lee shore, there would be but a poor chance of saving 
the ship, especially if one of these Jong ships, with its 
machinery disabled, should get into a trough of the sea. I ex 
pected that the shipowners would have readily availed themselves 
of my arrangement on account of the safety it offered to the ship 
and passengers, and also that the Admiralty would have seen aud 
promptly recognised the advantage and safety it would have been 
to ships of war. Now that the high price of coal is being felt by 
the shipowners they may be induced to consider whether it will 
not be to their interest, as well as for the protection of their pas- 
sengers, to adopt my system. In this paper I have confined myself 
to the advantages gained in speed or the saving of fuel by my 
system ; but I will briefly name eight other important advantages 
in connection with it. (1) Thorough protection to the propellers ; 
(2) Smaller screws and engines only are required ; (3) No vibra- 
tion whatever is produced by the propellers ; (4) Ships so fitted 
can be stopped mnch sooner in case of danger ; (5) There will be 
no loss of speed through racing of the engines ; (6) Greater facility 
for steering and manwuvre; (7) Greater safety through dividing 
the power ; (8) Ship can carry more canvas, and sail better. To 





| sum up the result of my experiments, I find that to obtain the 


advantages of my system the propellers must be placed in tunnels, 
by means of which an extra supply of solid water will be kept up 
to the propeller, which cannot be effected in open water, and the 
extra supply of water can be obtained by using the bow and stern 
screw together, or by single screw ships, either at the bow or stern 
tunnels, by having the tunnel-mouths enlarged or bell-mouthed. It 
may be thought there would be a loss of speed through the friction 
of the whter passing through the tunnels when the ship is under 
canvas only, which, however, is not the case. I have had the models 
drawn by a string wound over a drum, worked by the same power 
or spring as used to propel them with the screws, with the follow- 
ing result :—1200 revolutions of the spring power propelled the 
model of an ordinary ship 120ft. in 120 seconds by the screw pro 
peller, whereas 1200 revolutions of the same spring by a string 
wound over a drum gave 120ft. in 60 seconds ; the same result was 
obtained by the model with the tunnels. Now the model with the 
tunnels and screws in them gave 1200 revolutions in 62 seconds, or 
2 seconds more. 

‘The following is a résumé of, the results of my recent experi- 
ments :—Model fitted with the screw at the stern in the ordinary 
way: 1 power 600 revolutions gave 5Sft. to 62ft. in 60 seconds ; 
2 power 600 revolutions gave 75ft. to 80ft. in 60 seconds. Model 
with the tunnels, with one screw in either bow or stern tunnel : 
1 power 600 revolutions gave 60ft. to 64ft. in 60 seconds ; 2 power 
600 revolutions gave 76ft. to 82ft. in 60 seconds, With both the 
screws in tunnels: 2 power 600 revolutions gave 95ft. to 100ft. in 
60 seconds. Model drawn by string over a pulley: 1 power 1200 
revolutions gave 120ft. in 60 seconds ; 2 power 1200 revolutions 
gave 150ft. in 60 seconds, 

**In conclusion I beg to state that Iam muchindebted to Colonel 
Devonport for the permission given me to carry out my experi- 
ments at the Royal Horticultural Gardens, Kensington, and to his 
assistants and the officers of the establishment, for the facilities 
they have so freely afforded me.” 





THE death is announed of Mr. G. R. Mordue, who has for some 
years past been manager of the Cleveland Ironworks of Messrs, 
Bolckow, Vaughan, and Co., and who has recently had the manage- 
ment of the Glaisdale Furnaces. 

Dr. Annotr.—Probably most of our readers are familiar with 
Arnott’s ‘‘ Elements of Physics,” at one time the best book of its 
kind in existence; but few are aware that the author was alive 
within the last few days. Yet it is so, and we announce with regret 
the very recent death of Dr. Neil Arnott, at the age of eighty-five. 
He was born about the year 1788, near Montrose, He was a fellow 
pupil with Lord Byron at the mmar school at Aberdeen, and 
afterwards graduated at the university of that city, of which he 
has been at different times a munificent benefactor. Coming to 
London in 1806, he became a pupil of Sir Everard Home, and ob- 
tained an appointment as a surgeon in the East India Company's 
service, Settling in London in 1811, he soon obtained a large 

ractice, and in 1815 was appointed physician to the French Em- 
loon, and shortly Mein to the Spanish Embassy. In 1827 
he published his “ Elements of Physics.” In 1838 he gave to the 
world his ‘‘ Essay on Warming and Ventilation,” and carrying his 
scientific theories out into practice, he devised the “‘stoves 
which bear his name, for which invention he was rewarded 
by the Royal Society with the Rumford Medal several years 
afterwards. For this and for other novel applications of 
science to the treat t of di and the preservation of the 
public health, the jurors of one department of the Universal Ex- 
ition of Paris of 1855 awarded to him a gold medal, to which the 
peror added the Cross of the Legion of Honour. In 1835, Dr. 
Arnott was inted a ber of the Senate of the University of 
London, in 1837 Lo was noaes one of the Physicians ae a. 
to her Majesty, in the following year e a Fe rs) e 
Royal Society. In 1854 he was requested by the President of the 
General Board of Health to become one of his Medical Council. 
As the inventor of the ‘‘ Arnott stove,” the “‘ Arnott ventilator, 
and the water bed, for which many a sufferer owes him @ debt of 
gratitude, it is not likely his name will soon be forgotten. 
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SECTION AND PLAN OF CYLINDERS OF STEAMSHIP AFRICAN. 
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THE MANCHESTER EXHIBITION. 

A FULL-SIZED section of a boiler, with one of Broadbent's 
floating scummers attached to it, is one of the first objects seen on 
entering the building. The advantage of removing all scum or 
dirt from the water in a boiler is obvious, and that this can be 
performed more effectually by an apparatus which is always on 
the same level as the water than by a fixed contrivance is equally 
clear. The principal portions of the apparatus are—the valve A, 
which forms the outlet ; the dip pipe B, which is secured to the 
flange C at the top of the boiler, and perforated under the cap D; 
the fire-brick float E E is attached to the cap D, and rises and 
falls with the water, being balanced by the weighted lever F. 
The lever F is secured by a bracket to the dip pipe, and attached 
to the cap of the float by two loose links, one on each side. The 
inlet is along the edge of the float at the water line, when the 
internal pressure forces the scum through the inlet into the cap, 
hence through the holes into the dip pipe to the outlet. Among 
the principal advantges of the use of this scummer is the clean- 
liness of the steam, by which the wear and tear of the cylinder 
and valve surfaces are reduced. 

Messrs. Broadbent and Hurst exhibit a very fine collection of 
furnaces fitted with various contrivances to insure economy in 
the consumption of fuel and combustion of smoke. Three full- 
sized furnaces are shown fitted with different modifications of 
their apparatus. They divide each furnace into two parts by a 
central partition which extends a short distance into the grate. 


4 


| Each opening is provided with a solid door. Over the door is a 

| horizontal slit or air opening, somewhat similar to the arrangement 
in Prideaux’s furnace. The door of the air opening is connected 
by a light chain with a meter placed on the top of the boiler. 
On the opening of either of the furnace doors the air door is 
opened to the full extent, and when the furnace door is again 
closed the speed with which the air door can shut is regulated by 
the meter, which contains a pair of wheels and an escapement. 
The time ovcupied in closing the air door can be altered by 
moving the position of the chain on the lever of the meter. The 
air has to pass down through the interior of the furnace door 
and enters at the bottom part of the furnace close to the dead 
plate. This method of admitting air is found most effective in 
igniting the gases and in keeping the furnace front cool, and the 
same idea is carried out by many different contrivances. The 
opening of one furnace door bvlts the other in such a manner 
that it is impossible for the fireman to open it until the air door 
has closed. By this means alternate side firing is secured, but at 

_ the expense of two doors instead of one and a reduction in the 
width of the door. The furnaces are fitted with two varieties of 
Holt’s self-cleaning movable grates, the bars of which are 
ees RO 

either case are made to @ very si 
Another furnace is fitted with a on dhorethedtoneinians 

damper. The louvres can be fitted to an ordinary 

> Oo ae ee Se See ee 
described. They are opened by the act of opening the door, 





are attached to a meter, by which the speed of closing is regu- 
lated. The self-regulating damper consists of an elastic copper 
diaphr enclosed in a cast iron box; when the steam rises 
above the required pressure it forces up the diaphragm, and thus 
moves a lever which is connected with the ashpit doors, As the 
steam re rises these doors are closed and check the com- 
bustion of the fuel, preventing the formation of carbonic acid 
and the production of black smoke, which generally is the case 
when the damper is applied to the flues. 

The some fiten exhittt suveral Sorgss of steam traps, the action 
of which is based upon the same principle in all instances. The 
combined water and steam trap includes the most 
important features, and is shown by our illustration. This trap 
is Intended to be Sized on 5 straight length of steam pipes. The 

ing chamber has an area of about four times the area of the 
pipe, 80 twice the full area of the pipe is maintained at all 
parts of the apparatus, and the throttling or wire-drawing of the 
steam is prevented. When the steam strikes against mid- 
feather its course is suddenly altered, and the water contained in 
the steam falls to the bottom of the trap. As soon as the water 
stess chove © Bnet level Wie a Selanesd stone fet, ent eet 
opens an equilibriuz ou 
wive will dane 
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lift the float and blow through the valve, and thus remove any 
mud, rust, or sand which may be in the trap, and clean the faces 
of the valve. 

*Broadbent’s feed-water heater consists of one or more vertica! 
cylindrical castings, according to the amount of water to be 
heated, through which the water circulates in the opposite 








BROADBENT’3 SMOKE PREVENTER. 


direction to the steam, but without coming in contact with it, 
and is thus prevented from absorbing the grease contained in the 
steam. It is an exceedingly simple and durable apparatus, and is 
not likely to get out of order. 

A well-executed working model of Boynton’s compressin 
machine has recently been added to Radeke’s exhibit of yom 
ances for the production of artificial fuel. A cylinder is mounted 


i LULA, 








BROADBENTS AIR MErhi, 


upon a horizontal shell, and the shell of the cylinder is perforate: 
with square or other shaped holes, in which are inserted dies. 
wherein the peat or other material to be compressed is placed. 
At the inner ends the dies are closed by sliding plungers, which 
are actuated by cams arranged at the ends of the cylinder. In 
contact with this cylinder is another, whose periphery is 
furnished with projections which correspond in size and position 








, BROADBENT’S METER—FRONT VIEW. 


with the holes in the first-mentioned cylinder. The two cylinders 
are geared together in such a manuer that as they rotate each 
row of projections will enter a row of dies, and at the same time 
the plungers are forced into the dies by the action of the cams, 












































BROAD3ENTS SCUMMER, 


ind the compression of the material effected. Over the first 
cylinder is fixed a hopper in which the fuel: is placed and con 





etantly agitated by means of revolving mixers, As each row of 


dies is brought under the ho the plungers are drawn back to 
the full me so that the Sonar be entirely fitted; after the 
compression has been effected the plungers eject the blocks on to 
movable trays which travel under the machine. This press can 
be used for other articles besides fuel, and is used for com- 
pressing sugar, in which case special provision is made for keeping 
the surfaces clean. When used for brickmaking purposes the 
lies are made to form one box of clay extending across the width 
f the cylinder, which is cut into proper brick lengths by wire 
cutters after it has been delivered on the travelling tray. 

Mr. Edmund Sharpe, of the Phoenix Foundry, Lancaster, ex- 
tibits one of Cushell’s patent self-acting dampers. It consists of 
+ weighted valve attached to the boiler, which opens when the 
wessure rises above a given point, and admits the steam under a 


of their construction the saving in the consumption of fuel must 
| be so great as soon to repay the cost of their erection in any 
| locality where the quantity of brick earth is large and likely to 


| country, and there is no doubt that from the scientific character 
| 


be made use of. 

As promised in our last issue, we now give a detailed 
| description and illustrations of the Bell patent fuel economiser 
| as exhibited at Manchester. It is composed of three coils of 
| cast iron piping, of 4in. internal diameter. These coils are not 
| cast whole, as stated in the inventor’s descriptive circular, but 
| are formed of a number of half circles, bored and turned to 

spigot and faucet joints. The ends of these half circles 
are reduced to 3in. in diameter, and have ribs cast on the 
exterior surface. After the segments have been placed together 
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diaphragm the rising of which closes a damper on the swivel 
principle fixed in the boiler flue. This closely resembles other 
contrivances for regulating the draught which we have already 
described. The principle on which all of them are constructed 
is undoubtedly a good one, and the several varieties of arrange- 
ments which are exhibited will enable a steam user to select that 
one most suited to the peculiarities of his boilers and flues and 
agreeable to his own views. 

Mr. Fletcher, of Warrington, exhibits an interesting collection 
of gas furnaces for jewellers, brass founders, and assayers, a low- 
temperature heater, and hot-blast blow-pipe, which would require 
a number of drawings to render them intelligible to our reader: 





BROADBENT’S STEAM TRAP. 


Wal'ace’s gas furnace for a 4-horse power engine is intended | 


to consume 112ft. of gas per hour. The burners are on the 
Bunsen principle, and the supply pipe is fitted with a modification 
of the injecter, by which means a proportion of air is carried with 
the gas into a mixing chamber, where the two are thoroughly 
mixed before being burnt. The injecter is covered with fine 
gauze to prevent the gas from being accidentally ignited before 
it reaches the burners. A total absence of smoke is one of the 
most striking features of this furnace, and a white plate held 
over the flame until it is hot does not exhibit the slightest dis- 
coloration, and is perfectly clean to the touch. There is a large 
field for the introduction of a really good, simple, and compact 

furnace, which shall be readily portable, give forth great heat 
without smoke, dirt, or smell, and so far we have not seen any 
article so good as this one. 

Messrs. Hoffman and Licht’s patent annular oven is repre- 
sented by.a model. The kiln has already been described and 
—— in Toe ENGINEER, so that we need not further refer to 
it here. 

A considerable number of these kilns are in use in this 


DETAILS OF SCRAPERS 
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ECONOMISER, 
an iron hoop or thimble is cast on over the joints, and by the 
contraction of the metal in cooling draws the ends of the pipe 


close together. Inthe absence of any personal explanation we 
took the ribs on the ends of the segments to be screw threads, 
and assumed that the joint would be made with a screw coup- 
jing, having a right and left-handed thread. The exterior of the 
thimble is of the same diameter as the pipes, and thus a per- 
fectly smooth joint is obtained for the scrapers to travel over ; 
the pipes are held securely together, while all cement or rust 
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BROADBENT’S STEAM TRAP. 


jvints are dispensed with. Should a coil become fractured it 
can be repaired by splitting two hoops and removing the 
damaged segment. The form of scraper will be readily under- 
stood on referring to the drawing. One half rests upon the 
pipe, embracing the upper portion of it, while the lower scraper 
is kept up to the pipe by means of a balance weight; these 

scrapers are pushed forward by arms or propellers fastened to a 
centre shaft, driven by a worm and wheel at the top of the 
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machine, and supported by a footstep in the centre of each coil ; 
the scrapers follow the line of pipes until they reach the bottom, 
when, by the action of the reversing motion, they again ascend 
the coil to the top. These scrapers will, undoubtedly, clean the 
coils from soot, provided the pipes are cast truly cylindrical and 
the scrapers made to fit them exactly; but in the apparatus ex- 
hibited at Manchester this is not the case, the pipes’ being very 
rough castings and far from cylindrical, consequently many por- 
tions of the pipes are untouched by the scrapers, the points of 
which are frequently more than an inch apart. The inventor 
states that this machine was not made in his own foundry, but 
that in all economisers now supplied by him he will guarantee 
the accuracy of the form of the coils. Many advantages are 
claimed for this economiser over those with vertical pipes. The 
first is that the whole piping presents a surface for the heat to 
beat against, the back part of the coil being exactly opposite 
the front space. We can see no difficulty in arranging vertical 
pipes so that those in the second row should be placed exactly 
opposite the spaces between the pipes in the first row, and so on 
alternately. Another advantage claimed is the rapid and con- 
tinuous circulation of the water, there being only one unbroken 
stream, free from all sharp turns and angles, thus avoiding 
strains upon the pumps and joints. By means of this rapid 
circulation it is maintained that incrustation and deposit of 
scale on the interior of the pipes are avoided, and their heating 
surface kept uninjured. The feed-water enters at the bottom of 
the coil furthest from the boiler which is the coolest end; it 
passes into the second coil at the top, and descending through it 
enters the third coil at the bottom, becoming gradually hotter 
until it enters the boiler at a temperature varying from 200 deg. 
to 300 deg. From the absence of abrupt corners and bends the 
coils can be well cleaned out by blowing through them with 
steam. It stands independent of all brickwork, and is self- 
contained in its own frame, which reduces the cost of fixing. 
The three coils are estimated by the inventor to give as good 
results as an economiser comprising seventy vertical pipes. 





THE NEWPORT ROLLING MILLS. 


Ir is well known that Messrs, Fox, Head, and Co. have for 
years past worked the Newport Rolling Mills on what may be 
termed a limited system of co-operation. In other words, all the 
employés share in the profits under certain conditions. A meeting 
was held at the Workmen’s Social Club, Middlesbrough, on 
Saturday, the 28th ult., to hear the report of the auditor. From 
this report it appeared that, although some profits had been made 
during 1873, sufficient had not been made to comply with the con- 
ditions under which the hands participate. Mr. Head spoke at 
some length in explanation of the causes which have rendered the 
year’s working unsatisfactory, and his utterances will, we think, 
a found instructive and suggestive. He considered the greatest 
obstacle to the complete success of the co-operative system had 
hitherto been the necessity of paying the ‘‘country rate” of wages, 
which had usually more than discounted beforehand the protits of 
the trade. The public supposed that inasmuch as these rates had 
been decided on by Mr. Kettle, after due examination, they were 
such as the trade could bear without fear of collapsing; and there- 
fore that it was for the advantageof all con:erned that they should 
be paid. He was a great friend to the principle of arbitration, 
but he contended that wages had not really been settled by that 
principle. Agitations for advances had always been initiated by 
persons whose only source of information was reports of market 
quotations as they found them in the papers. When quotations 
rose rapidly or remained much above the average, it indicated not 
that producers were selling any considerable portion of their pro- 
duce at those prices, but simply that they could not supply any 
more than they had already sold at previous prices. He considered 
that the advances awarded by, or concurred in by Mr. Kettle, had 
been to a large extent concessions to clamour ; and that the 
latterly —unfortunate consequences proved that they had been 
in no degree what it was supposed they would have been, viz., 
determinations by competent authorities what were equitable 
apportionments of certain yields of ‘‘ golden eggs,” coupled with 
the greatest care, in the interests ofall, not to apportion more than 
** Mother Goose ” could produce, and which might jeopardise her 
valuable life. He was further of opinion that, in the dissertation 
attached to one of his recent awards, Mr. Kettle had shown a misap- 
prehension of the very object of his inquiry, He was appointed to 
determine what rate of wages iron manufacturers ought to pay. 
It seemed to him that he kept in view, only or mainly, those who 
were also mine, colliery, and blast furnace owners, or who had 
speculated in materials to an extent which kept them out of the 
market for such things altogether. Such additional enterprises 
had no essential connection whatever with an iron manufacturing 
business, and no cognisance should be taken of them. Yet the 
iron manufacturers proper, constituting something like three- 
fourths of the whole, and on whose account the above reference 
was entered into, were told that if the award proved unfair for 
them it was their own fault for not having also engaged in those 
trades. The decisions of the board of arbitrators and their umpire 
had indeed quite failed to guide finished iron-makers, and th ir 
workmen, as to the best rate of wages to pay without violating 
economic laws. By conceding what had turned out to have been 
undue rates, they had either unwittingly, or helplessly, endorsed 
the breach of those laws, leaving the final return to common sense 
to come from the teachings of adversity, and not from their 
awards. Mr, Head then produced statistics, from which it appeared 
that owing toa lessened production, the gross wages paid over the 
years 1872 and 1873, to the same number of workmen, had increased 
only 5 per cent. and 10 per cent., ascompared with 1871, though 
the advanced rates were equivalent to 15 and 30 per cent. respec- 
tively. Heestimated the advance in rents, coals, provisions, &c., 
at 15 per cent., and therefore argued that ironworkers were no 
better, but indeed worse off, than in 1871. He considered great 
and frequent fluctuations in wages, with the alternative reckless- 
ness onl pauperism produced, most demoralising, and approved of 
the system adopted in whaling ships, wherea uniform subsistance rate 
is paid, and profits divided according to a prearranged agreement 
at the end of the voyage. He showed that if the men hai offered 
last April to submit to a reduction, instead of claiming an advance 
of 7) per cent., they would have received £1000 more in wages 
alone by the end of the year, besides other gains. The co-opera- 
tive scheme had been in a great measure successful, but it included 
some defects which no one knew better than themselves, 
amended it should be made so as to offer facilities to any employé 
wishing,to invest his savings in the works. Their annual reports 
had occasionally been criticised in public journals, and com- 
parisons made between their supposed profits and those of local 
limited companies. Owing, however, to such criticisms having 
been founded upon insufficient or misapprehended data, the con- 
clusions arrived at had always been very wide of the truth. Mr. 
Head then alluded to the ‘* Conservative reaction,” which, mistaken 
though they might think it, as he did, they must recognise as a 
fact. He considered it or due to the annoyance felt by the 
bulk of the nation at the higher prices they had to pay for every- 
thing. Like all aggrieved persons, they were eager to bla y 





severance, even under discouragement. Votes ef renewed confi- 
in the firm, and thanks for their efforts tv exterminate 


dence in 
coinguy between ital and labour; of confidence in, and 
thi to, Mr. Jones, Mr, Waterhouse, Mr. Hutchinson, the fore- 


men, and the chairman, were moved and seconded by various of 
the workmen, and carried unanimously and enthusiastically. 





A NEW CABLE SHIP. 


A NEw cable ship, the Faraday, was launched from Messrs. C. 
Mitchell and Co,’s yard, Walker, on the 17th of February. The 
launch was of the most successful character, everything passing 
off without a hitch, The vessel has been built to the order of 
Messrs. Siemens Brothers, London, for the purpose of laying their 
Atlantic cables. She is 360ft. long, 52ft. beam, and 36ft. deep. 
Her gross register tonnage is about 5000, and her dead carrying 
weight about 6000 tons. Theiron hull, built under the inspection 
of Lloyds’ agents, will be accorded the highest certificate of classi- 
fication. From her peculiar structure the vessel receives enormous 
strength, in addition to the usual requirements of Lloyds’ rules. 
Supporting the sides of the vessel are three enormous cable tanks, 
constructed of plate iron, and forming a series of double arches, 
These are united together, and att 1 to the general fabric of 
the vessel by five iron decks, For the comfort and convenience of 
those on board, the upper and main decks are supplemented by 
the usual decks of wood. The Faraday is double bottomed, and in 
the space below the two bottoms is a network of iron girders for 
carrying the cable tanks, and these give also a longitudinal 
strength to that portion of the hull, Water ballast is also 
carried in this space, by which the ship may be trimmed as the 
paying out of the cable is carried on. This arrangement has 
ikewise the advantage of dispensing with cargo or other dead 
weight beyond fuel. For the purpose of filling and emptying any 
single compartment of the double bottom, or for flooding any one 
of the cable tanks, a complete and well devised system of valves, 
cocks, pipes, and auxiliary engine power has been introduced, and 
the ‘‘ system,” which is worked from the engine-room, is under 
the control of the engineers. The bow and stern of the vessel is 
of the same form, and in this respect she is unlike other vessels in 
outward appearance. udders are provided at each end, and she 
can thus be navigated ahead or astern, as may be desired, when 
“paying out” or picking mf a cable. Each rudder, to provide 
against accident, is supplied with strong screw steering gear, 
worked in the usual manner by manual power, and the steering 
is accomplished by means of a steam engine placed amidships. 
Hartield’s steam windlass works the anchors and cable chains, and 
steam apparatus, placed in various positions along the deck, per- 
forms all the heavy labour about the vessel, The accommodation 
provided is of the most complete nature, for the large staff of 
officers, electricians, and crew number about 150 persons. In 
addition to the multifarious appliances of a cable ship, the vessel 
will be fitted up with all the cabins and appliances of a large 
passenger steamer, and will be propelled by machinery of the com- 
pound surface condensing principle, which has been constructed 

y Messrs. T. Clark and Co., of Newcastle. To obtain increased 
steering or manceuvring power—an important condition in cable 
laying—the steamer will be provided with two propellers, com- 
monly termed ‘‘twin screws,” which will be worked by two 
ee sets of engines placed vertically over the shaft with two 
cylinders, one at high and the other at low-pressure. By this 
means great regularity of motion will be obtained, and by a high 
degree of ‘*expansion” in working the ‘‘system,” fuel will be 
greatly economised to an extent that would have been considered 
impracticable a few years ago, The deck machinery for the “ pay- 
ing out” of the cable is being manufactured by the Vulcan 
Foundry Company, who are experienced in this branch of work. 








TORPEDOES A CENTURY OLD. 

THE Hon. B. Moran, United States Secretary of Legation in Lon- 

don, has kindly forwarded to Captain Jeffers, of the Naval Bureau of 

Ordnance, the following interesting scrap, which deserves pre- 

servation, He says ;-—‘*I enclose herewith a very curious sketch 

of certain inventions which Mr, James McHenry found in an 

English magazine of more than a century ago. It confirms the 

biblical saying that there is nothing new under the sun. He must 

have known all we know on the subject at this day.” 

** Authentic Copy of an extraordinary Proposal, privately delivered 
at the houses of Persons of distinction, in and about London ; by 
a Gentleman who wishes to put an end to the American War. 

**To all foreign Ambassadors, Noblemen, Xc. 

** Lovers of their respective Kings and Countries, may now have 
an opportunity to introduce a most usefull warlike inventions, 
therein to keep off all troubl ies, who dare presume to 
disturb their peace. The art of War, discovered by me John 
Cross, for the benefit of that King who will give me employment. 

“* The particulars are as follows : 

** First, To fix gunpowder in the water, if a ship or vessel 
should touch the same, it will instantly be blown up.—2d, to 
convey 2 cannon along the bottom of the sea, and fire the same at 
th, distance of one mile and half from the land, under a ships 
bottom.—3, To convey a floating battery the same distance from 
the land, along side of a ship, and fire balls into her under the 
surface of the water.—4th, To convey fixtures the same distance, 
along the bottom of the sea, which will catch ships moorings and 
drag them on shore. N.B. These inventions are to be made use 
of, when an enemies shipping comes to cannonade or bombard a 
ti 








own, 

** Fifth, To fix gunpowder and bombshells under the earth, so that 
when an enemy treads upon the same it will instantly blow up. 
6th, To fix the same materials under the earth, so that when an 
enemy comes thereon, I will stand two miles from them, and blow 
them up without using either match or train.—7th, To fix the same 
materials under a gate, and by opening the same, a whole army 
may be destroyed.—8h, To fix the same materials under the 
Earth, and when enemies lifts up any thing that I may lay 
thereon, will be blown up. These inventions may be made use of 
when an enemy is on their march. 

“* Ninth, I have also brought to perfection a moving battery, 
which is to be drawn by horses, and it may reasonably be expectec 
fifty men can withstand one thousand men, firing cannons, small 
arms, hand grenades, &c. &c. This invention is extremely usefull 
against an enemy when landing or in the field of battle. 

** Tenth, I will fix a cannon upon a level with the earth, against 
the walls of a town or shipping that the greatest force of an 
enemy cannot dismount it or hurt any of the people belonging to 
it, and is as handy to be worked as a swivel. For this cannon I 
will take upon me to account for it to be the most masterly and 
warlike invention yet discovered, ' 

“For Warlike ingenuity I bid defiance to all the gentlemen in the 
service of his Britanick Majesty. Ido not presume to boast of my 
own merit, only so far, I do acknowledge I put my inventions 
together, but God is my instructor, and to Him only I owe my 
talents, who is the giver of every excellent gift ; therefore, I am 
resolved they never shall be hid in the earth; but shall with 
fidelity be extended to the utmost of my power to destroy the 
enemies of that King who gives me bread. Should my inventions 
fall into the hands of cruel enemies, it would be better for the 





and blamed (perhaps rightly) the trades’ unionists, who are ever 
parading their determination to acquire for the classes they repre- 
sent more power relatively to the rest of the community. t the 
Liberal Government should grant any further concessions, they 
have been turned out of office, the majority of the nation preferring 
even Tory inaction, to what they feared might become dictation by a 
section of the community. Mr. H, G. Reid next addressed the 


jects of England in general, if my inventions had proved a 
false conception in the womb of nature, and never quickened into 
birth. I hope providence has so wisely ordered it, for me soon to 
fall into the hands of a wise and good King, who truly loves his 
—_ y i cruel injustice done me, makes me take this public 
m o! 


dressing the enemies land to en me, 
who possibly at the last may prove ante friends. NB. M 
inventions are ready for the inspection of any gentleman who 





meeting, congratulating the workmen on the evident hold which 
the principles of co-operation had taken of them, and urging per- 


be pleased to see them, To be heard of at Mr. Clewe’s, Riders- 
court, Leicester Fields,— U.S, Army and Navy Journal, 
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Grants and Datesof Provisional Protection for Six Months, 
495. Martoy Benson, & pton-buildings, London, ‘‘ Improvements 
in welding copper.”—A communication from William G. Rehbein, 

| Henry Roberts, and Perry Esprey Brocchus, Baltimore, Maryland, U.S. 

497. LaUCHLAN Ross, Mitchell-street, Leith, N.B., ‘‘ An improved stopper 
for bottles for containing gases or gases combined with liquids, such as 
atrated beverages, whereby an improved mode, of filling, stoppering, 
and opening such bottles can be effected.” tr? 

498, Gzorce Campion, Ramsey, Huntingdonshire, ‘‘ Improvements in 
harrows and such like implements employed in cultivating land.” 

499. Freperick Grorce Unpersay, Crawford-passage, Clerkenwell, 
London, ‘* Improvements in bib-cocks or cocks for drawing off water.” 

500. Grorcr Atonzo Everett, Southampton-buildings, London, “‘ Im- 
ee in liquid meters.” — A communication from Franklin 

isner Brooks, New York, U.S. 

401. Joun Baron, Taomas Ricumonp, and Witu1aM Ric umonp, Burnley, 
Lancashire, “Certain improvements in and applicable to looms for 
weaving.” 

502. Wittiam Josepa Curtis, Holloway, London, “Improvements in 
railway points or switches.” 

503. Wittiam Watiace Dunn, Southampton-buildings, London “ Im- 
provements in machinery for drilling or boring rocks and other hard 
substances, parts of which improvements are applicable to other 
purposes.”—7th February, 1874. 

505. Joun Garrett Toneus, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the preservation of meat or animal sub- 
stances.”—A communication from Julius August Heinrich Dimkoebler, 
Berlin. 

506. Francis Henry ATKINS, Fleet-street, London, ‘‘ Improvements in 
filters for ships’ tanks and other purposes.” 

507. Bewicks BLacKBURN and ALEXANDER Bewicke Biacksvry, York- 
buildings, Adelphi, London, “ Improvements in the means and appa- 
ratus for working steam engines expansively.” 

510. CamiLte Espir, Gracechurch-street, London, ‘‘A new machine or 
apparatus for cutting down trees."—A communication from Samuel 
Léonce Suarés, David Perdinand Fonstque, and Bertrand Cordes, Rue 
de la Chaussée d’Antin, Paris. 

511. Horatio Wess, West-hill Lodge, Hampstead, Middlesex, ‘* Improve- 
ments in sewing machines.”—A communication from Thaddeus Hiram 
Walker, Topeka, Kansas, U.S. 

512, Juan Nepomuceno Aporno, Harley-street, Cavendish-square, 
London, ‘‘ Improvements in railways and in engines and carriages to 
be used thereon.” 

513. Nicuotas Demetrius Sparta, Liverpool, “‘ Improvements appli- 
cable to fireplaces and cooking stoves.” 

514. Louis Francois Gosseuiy, Boulevart de Strasbourg, Paris, ‘‘ An 
improved jacket or waistcoat for swimming and saving life.”—0th 
February, 1874. 

517. Jonn Bryson Orr, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in obtaining a white pigment, and in the process employed 
therefor.” 

618. Henrt Aprien Bonnevitie, Piccadilly, London, ‘‘ A domestice fire 
alarm.”—A communication from Alphonse Joly, Rue du Cherche-Midi, 
Paris. 

523. ALEXANDER LiogHBopy, Edinburgh, Midlothian, N.B., and WiLuiam 
Licusopy, Bow, Middlesex, ‘‘ Improvements in lamp burners.” 

526. Grorce Hrnpwey, Eccles, Lancashire, ‘‘ Improvements in machinery 
or apparatus for cutting and dressing stone or other similar 
mate ~ 

527. Davip Greig and Max Eyru, Steam Plough Works, Leeds, York- 
shire, ‘Improvements in machinery for towing by fixed ropes.”—10th 
February, 1874. 

528. ALEXANDER Stewart WALuis, Old Ford, London, ‘‘ Improvements 
in checking in motor engines worked by the combustion of petroleum 
or other liquid hydrocarbons.” 

530. Joseru Turopore Dany, Cowley-road, North Brixton, Surrey, 
‘‘Improvements in the manufacture of cooking utensils.”—A communi- 
cation from Alexis Gervais, Kue de la Roquette, Paris. 

532. James Henry Lynpg, Sale, Cheshire, ‘Improvements in tram- 
ways.” 

534. Matraew WILson, Crawshay-road, Brixton, Surrey, “ Improvements 
in stench traps.”—11th February, 1874. 

536. James Kupp1L1, jun., Hertford, “ An improved fountain for use in 
game-preserves, poultry yards, aviaries, and other places.” 

538. JoHN CAMPBELL, London, and Wattace CocuRaNce SOMERVILLE, 
Clapham, Surrey, “Certain improvements applicable to mortar mills 
or to other grinding mills of a similar nature, and to road rollers.” 

540. Tuomas BLACKBURN, Mellor, near Blackburn, Lancashire, * Improve- 
ments in the manufacture of size.” 

542. Louis Hyacintue Deruiou, Great Portland-street, London, “A new 
system of buckles without prongs, with a pressure in continuity 
through a movement of friction.” 

544. Joun Hicks, Tower Station, Pevensey, Eastbourne, Sussex, ** lm- 
proved apparatus for saving life at sea.” 

546. Joun Taomson Duncan, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in precipitating metallic copper from its solutions, and in 
obtaining a utilisable material from the agent employed for the 

urpose.”— A communication from Thomas Sterry Hunt, Boston, 
fassachusetts, U.S.—12th February, 1874. 

3488. Epwin THoman Truman, Old Burlington-street, London, ‘‘ Improve- 
ments in means or apparatus for effecting intercommunication in trains, 
partly applicable to other purposes.”—27th October, 1873. 

$943. Ernest Verpeavu, Bordeaux, France, ‘A new electric pile to be 
used in telegraphy, locomotion, and electrical lighting.”—2nd December, 
1873. 

3989. Wittiam Epwarp Gepce, Wellington-strect, Strand, London, 
“‘ An improved embroidering and braiding machine,”—A communica- 
tion from Emile Cornely, Paris.— 4th December, 1873. 

63. James Quin, Leyland, Lancashire, “A new or an improved method 
for protecting india-rubber valves, tubes, and other like articles from 
chemical action.”—6th January, 1874. 

107. Wittiam Epwarp Gepce, Wellington-street, Strand, London, “ An 
improved embroidering and braiding machine.”—A communication 
from Emile Cornely, Paris.—8th January, 1874. 

345. Georor Smirn, Queen’s-gate, Hyde Park, London, ‘‘ An improved 
beverage or artificial Apollinaris water,”—27th January, 1874. 

369. Joun Fiaoins Steruens, Pilton, near Barnstaple, Devonshire, “* An 
improvement in shirt fronts.”—29th January, 1874. 

397. RicuarpD DearMAN, Chorlton-upon-Medlock, Lancashire, “ An im- 
proved mode of economising fuel and consuming smoke.” — 31st 
January, 1874. 

413. Isaac Davies, Briton Ferry, Glamorganshire, “‘ A new or improved 
machine for opening or separating plates of iron, known as black plate, 
after leaving the black plate mill.”—2nd February, 1874. 

441, ALrnep Vincent Newton, Chancery-lane, London, ‘ Improvements 
in the manufacture of metal tubing.”—A communication from Elisha 
Vacker Wilbur, Bethlehem, Pennsylvania, U.S8.—3rd February, 1874. 

443. James Battie Hamitton, University College, Oxford, and JuLes 
GouveERNEUR, Stebbington-street, Oakley-square, London, “ Improve- 
ments in the construction of musical instruments.”—4th February, 
1874, 

476. Tuomas Bennett Groves, Weymouth, Dorsetshire, ‘‘ Improvements 

in cigarettes and cigars.”—5th February, 1874. 

483. Wisatas Cozens Tuwaires, Grasmere Villa, Clyde-road, Redland, 
Bristol, ‘‘ A new or improved safety apparatus or receptacle for securing 
watches and valuables.”—6th February, 1874. 

496. Ricuarp Quin, Poland-street, Oxford-street, London, “ Improve- 
ments in cases for cigars and similarly or approximately formed 
articles.”—7/h February, 1874. 

508, WrLu1am Garton, Southampton, ‘‘ Improvements in the treatment 
of grains or malt in the production of wort.”—9th February, 1874. 

509. Ropert Mupce Marcuant, Kirby-street, Hatton-garden, London, 
“Improvements in motive power engines, and in apparatus connected 
therewith.” 

515. Witutam Francis Reynoups, Nightingale-lane, London Docks, 
London, ‘‘ Improved means of and apparatus for indicating the speed 
of engines (revolution indicator).”—9th February, 1874. 

521. Freperick Bae, Coventry Hospital, Droitwich, Worcestershire, 
“Imp ts in the ture and production of common salt, 
and in the apparatus employed therein.” 

525. Josern DeLeon, Boulevart de Strasbourg, Paris, ‘‘ Improvements in 
the manufacture of building materials and other similar products.”— 
10th February, 1874. 

631. Witt1am Jonnstox, Lincoln’s-inn-fields, London, ‘‘ Improvements in 

hinery or apparatus for pressing air or . 

538. Joun Fiercuer Wives, Sun-court, Cornhill, London, “ Improve- 
ments in means or apparatus for propelling ships dnd other vessels.” 

535, Freperick R » Manchester, “ Imp ts in apparatus for 
elevating or transferring wheat and other such grain from ships or 
other vessels or from other situations.”—11th February, 1874. 

639, Wituiam Roserr Lake, Southampton-buildings, London, ‘ An 
improved a) tus for stretching boots and shoes.”—A communi- 
calen from David Harris, St. Louis, Missouri, U.S. 

541. Bensamin Harwow, Macclesfield, Cheshire, ‘‘A new or improved 

rs’ or earthenware printers’ stove or hot-plate and method of 
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the same. 

543. ANDREW ALLAN and Jonn Burns, Liverpool, “An improved stud o 
fi for securing the ends of bale bands. 

645. Joun Leper, Goswell-road, Clerkenwell, London, ‘‘ Improvements 





in the construction of machines for cutting paper and pasteboard.” 
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547. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “A new 
or improved kind of clock.”—A communication from Henri Robert, 
Paris.—12th February, 1874. ; 

548.*CHARLES WALTER VosreR, Stoke, Devonport, Devonshire, “ Improve- 
ments in shuttles applicable to all kinds of sewing machines worked 








by a shuttle.” x a - 
549. Bernarp Cartes Lavutn, Sout P dings, London, ‘‘ Im- 
t fact of cast metal rolls, pipes, wheels, and 





e 
’ 
other like articles, chiefly app the roljs an 
other parts of machinery for rolling metals.”—A communicatien from 
Robert Sleath, Pittsburgh, Pennsylvania, U.S. A uj . 
550. Tuomas Perks, jun., Birming . “Imp nts in % 
shaw! pins, n pins, and other like fastenings.” 
551. Wiiitiam Buckinouam, Coventry, Warwickshire, “‘ Improved heating 
tus for buildi dwelling-houses, also for steam boilers or any 


” 








such like purpose or purposes. 

552. Joun GoaTER, Clarence Cottage, South-street, Ponder’s End, Middlesex, 
** Improvements in arranging and combi the materials used in the 
manufacture and construction of fire and burglar-prouf safes, strong 
boxes, and other receptacles, and the parts connected therewith.” 

553. Henry Pocuet, Rue Jean Jacques Rousseau, Paris, ‘‘ An improved 
bottle stopper and drinking vessel combined.” 

54. ANDREW Noste, Elswick Works, Newcastle-upon-Tyne, ‘ Improve- 
ments in the mode of giving rotation to projectiles and stopping 
windage in ordnance,” 

555. Joun Ciecc and Rozert Taytor, Oldham, Lancashire, “Certain 
improvements in mules and twiners for spinning and doubling.” 

556. Wituiam Biackerr Hain and ApaM Bugassy, Oldham, Lancashire, 
sa rae in furnaces or cupolas used for melting iron and other 
metals,” 

557. Waurer Carprock NANGLE, Bull Point, near Devonport, Devonshire, 
“Improvements in the composition and preparation of preservative 
and antifouling compounds or paints for coating metals and other 
substances.” 

558. James Joun Sueptock, Harrow-read, Paddington, London, “ Im- 
provements in apparatus for containing pigments, inks, guios, and 
other like materials.”—13th February, 1874. 

559, Epwarp Mectprem, Dechmont, Linlithgowshire, N.B., ‘‘ An improve- 
ment, in open fireplaces.” 

560. Jown Brown Dauzet, Lesmahagow, Lanarkshire, N.B., “‘ Improved 
signalling apparatus for railways.” 

561. Natuan Tuompson, Southampton-buildings, London, *“ Improve- 
ments in means for stopping bottles, jars, and other hollow articles, 
which invention is applicable to means for connecting together tubes 
and other articles.” 

563. CuarLes AnpRew Terrey, St. George’s-road, Southwark, Surrey, 
“ An improved method of setting diamonds in drills and other boring 
and cutting tools.” 

564. Josian Latimer CLarK and Epwarp Jacop Hitt, Victoria-street, 
Westminster, ‘* Improvements in railway signalling apparatus.” 

565. FrepeRICK Hazecprne, Lant-street, Borough, Surrey, ‘‘ An improved 
valve or tap for liquids and other purposes.” 

566. Wituiam WILuiaMs Box, Gasworks, Crayford, Kent, ‘‘ Improvements 
in apparatus used in the manufacture of gas.” 

567. Wittiam Ricwarps, Burton-road, Brixton-road, Surrey, ‘* Improve- 
ments in regulating the supply of fluids and liquids for the manufac- 
ture of illuminating gas, and for the apparatus employed therein.” 

568. ALeExXanpeR FreprEric Cornett, Doncaster, Yorkshire, ‘‘ Improve- 
ments in the production of artificial fucl.” 

569. Dinuwyn Surrn and Tuomas Henverson, Liverpool, and WiLLiaM 
Puttiies Tuomrson, Birkenhead, Cheshire, ‘“‘ Improvements in appa- 
ratus for supplying fuel to steam boiler and other furnaces.” 

570. Winzutam Ronert Lake, Southampton-buildings, London, ‘“Im- 
provements in paddle-wheels for steamboats.”—A communication from 
James Wilson, Kingston, Canada, 

571. Henry Saunpers Grecory, Taunton, Somersetshire, “ Improve- 
ments in seed and manure drills or distributors.” 

572. Witttam Pautmer, Knockcloughrim, Castledawson, Londonderry, 
Ireland, and Cuaries Horkinson, Retford, Nottinghamshire, ** lm- 
provements in flour-dressing by the use of improved mechanism.” 

573. Marruew Mirrietp and Joun Scort, Tong, near Bradford, York- 
shire, ‘Improvements in machinery employed for combing wool and 
other fibres.” 

574. Joun Kyow.es, Bolton, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for preparing cotton and other fibrous sub- 
stances.”—l4th February, 1874. 

576. Henry Arrken, Falkirk, Stirlingshire, N.B., “ Improvements in 
blast ee and cupolas, and in recovering or collecting the products 
thereof.” 

577. Richarp THornton, South Shields, Durham, “* Improvements in 
the construction of machinery fer cutting corks.” 

578. Epwarp Ho pen, Bradford, Yorkshire, ‘* Improvements in preparing 
wool and other similar fibres for the combing process.” 

570. WittiAM CLARK, Chancery-lane, London, “ Improvements in invalid 
bedsteads.” — A communication from Oscar G. Cosby, Richmond, 
Henrico, Virginia, U.S. 

580. Joun Davip Napier and Ropert Davip Napier, Glasgow, Lanark- 
shire, N.B., “‘ Improvements in winches and other hoisting or hauling 
machines.” 

581. Joun Harvey and Georae Pryer, Wivenhoe, Essex, ‘* An improved 
system or method and means of applying, adapting, and setting sails 
for the better propulsion of vessels.” 

582. ALEXANDER Mutts Dix, Shelton, Stoke-on-Trent, Staffordshire, 
**Improved methods of effecting locomotion, by which vehicles can be 
moved on common roads, tramroads, and railroads.” 

588. Witt1am Neepuam, Surrey, ‘An improved method of signalling 
upon railways.” 

584. Sir Davip Lionet Satomons, Broom-hill, Tunbridge Wells, Kent, 
“Certain improvements in mechanism or apparatus for indicating the 
speed of revolving shafts.”—16th February, 1874. 

585. Wiiu1aM Ronert Lake, Southampton-buildings, London, “ Improve- 
ments in rotary hay-tedding machines.” — A communication from 
Stuart Perry, Newport, New York, U.S. 

586. Herspert Brapiey, Bennett Park, Blackheath, Kent, ‘‘New or 
improved tell-tale money box.” 

587. Georce Asuiey Witson, Live 1, ‘‘Improvements in and con- 
nected with rotary web printing machines.” 

588. Davip Morton, Oldham, Lancashire, ‘‘ Improvements in the con- 
struction of the furnaces of steam boilers for the purpose of consuming 
smoke and economising fuel.” 

590. Grorce Exiison and Water Darovue, Birkenshaw, Yorkshire, 
“Improved means and apparatus for communicating between pas- 
sengers, guard, and driver in railway trains, also in the means of 
working the brakes for retarding or stopping such trains.” 

591. Lupovic Reine Raovut, Comte de BeaureraiRE pe Louvaeny, 
Boulevart de Strasbourg, Paris, ‘‘ Improvements in purifying alcohol, 
and in the apparatus employed therein.” 

592, Groros Hesay Srru, Finsbury-place, London, ‘‘ Improvements in 
ap tus for clearing snow and other matters from tramways and 
railways.”—A communication from Charles H. Perkins and James L. 
Stowe, Providence, Rhode Island, U.S. 

504. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the production and the application of heated air, and in the 
machinery or — employed therein.”—A communication from 
Joseph Hirsch, Paris, 

596, CHARLTON James Wo.taston, Park-place, Marylebone, London, 
“ Improvements in railway recording apparatus.” 

97. Feuix ArynuEm, Ampthill-square, London, “Improvements in 
lithographic presses.” — A communication from Arnold Stviller, A. 
Schmittzhe, and Friedrich Klett, Stuttgart, Germany. 

598, Epwarp Hexry Yarrow, Camberwell Park, Surrey, “ Improve- 
ments in the manufacture of gas, and in the apparatus connected 
therewith.” 

599. Samug. De La Grance WILwiAms, jun., Birmingham, and Henry 
Younoe Darracorr Scorr, Ealing, Middlesex, “ Improvements in kilns 
for burning lime and cement.” 

600, SoLomon SANDERSON and ALBERT Proctor, Shore Works, Hudders- 
field, Yorkshire, ‘‘ Improvements in stoves, grates, or fireplaces.”—17th 
February, 1874. 

601, Cuantes McBeatu, South Cobbinshaw, Edinburgh, Midlothian, N.B., 
‘* Improvements in retorts and apparatus connected therewith, for the 
purpose of distillation and calcination of minerals, parts of which are 
app cable Me other purposes.” 

602. Grorce Gnrirrirus, Birmingham, “ Improvements in sewing ma- 
chine shuttles and reels.” , ” 

603. — Baiux, Faubourg St. Honoré, Paris, ‘An improved multiple 
too! 


604. —. Kitcuin, Sheffield, “‘Improvements in boilers and steam 

merators.” 

605. Cuarntes Denton Apet, Southamp ngs, Chancery-lane, 
London, ne ag we in gas motor es.”—A communication 
from Gottlieb Wilhelm Daimler, Mulheim-on-the-Rhine, Germany. 

606. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in the construction of grinding mills.”—A communication from the 
Enterprise Manufacturing Company, Philadelphia, Pennsylvania, U.S. 

607. Ametia Louisa FRevND, Southampton London, ‘‘An im- 
proved system or method of domestic cooking, and improved apparatus 
and utensils to be employed therein.” 

608. Francis Kemp, Ashton-under-Lyne, Lancashire, “Improved appa- 
ratus for coupling and disconnecting railway trucks.” 

609. Joun Townsend Kirxwoop, Ireton House, Cheltenham, Gloucester- 
shire, and Wape Hampton SMITH. ‘baston, “ Improve- 
ments in treating metals by subj them to the action of gases 


+ hoilal 





charged with carbon, and in apparatus employed therein.” 





610. Jounn Townsenp Ktrkwoop, Ireton House, Cheltenham, Gloucester- 
shire, and Wape Hampton Smitu, Edgbaston, Bi ham, ‘“ Im- 
provements in treating metals by subj them to the action of 
gases or vapours, and in a employed therein.” 

611. Josern Ruston, Sh Ironworks, Lincoln, ‘‘Improvements in 
apparatus for feeding thrashing machines.” 

612. Cuaries CunnincHaM Connor, Belfast, Antrim, Ireland, “‘ Improve- 
ments in the preparation of yarns and fibrous substances.” 

613. Ricnarp Lone, Liverpool, “Imp its in and applicable to 
postios flat irons for laundry purposes, and in apparatus employed 

erefor.” 

615. Joun Hyxam, Wilson-street, Finsbury, London, “Improvements in 
the manufacture of cigar lights, matches, and other similar articles, 
and of wicks for lamps, candles, and other like articles, and in appa- 
ratus employed a 

616. Sam Havey, Bramley, near Leeds, Yorkshire, ‘‘ Improvements in 

hinery or Apparatus for splitting hides or skins.” 

617. Patur Eorrron, Cleveland House, Cheltenham, Gloucestershire, 
*Impr ts in iting spindles to be used for carrying revolving 
brushes, drills, and such like, to enable them to be applied by hand in 
any desired direction.” 

618. [vie Mackiz MacGgorce, North Ormesby, Middlesbrough, York- 
shire, ‘‘ Improvements in appliances for regulating the speed of steam 
and other like engines.” 

619, Josern Tovussatnt, Larches-street, Sparkbrook, Birmingham, “ Im- 
—— in moulds for casting metals, and in coatings for such 
moulds,” 

620. Joun Keats, Newcastle, Staffordshire, Aktuur Greenwoon, Leeds, 
Yorkshire, and ALrnonso Keats, Newcastle, Staffordshire, ‘* Improved 

hhinery for facturing boots and shoes, part of which improve- 
ments is applicable to sewing machines conan - 

621. James Torrino and Jostra Grecory, Preston, Lancashire, “ Im- 
provements in and machinery for cutting or forming clay and other 
plastic substances into bricks, blocks, or slabs.”—18th February, 1874. 

629. Sicismunp Leont, St. Paul-street, New North-road, London, “ Im- 
provements in heating and cooking apparatus.” 

631. Atyvrep Butter Ciarke, South-strect, Finsbury, London, “ An 
improved washing machine.” 

633. Dan Dawson, Milnes Bridge, Yorkshire, and CLayton SLATER, 
Barnoldswick, Yorkshire, ‘‘ Improvements in dyeing and in apparatus 
connected therewith.” 

635. Bensamin Josera Barnard  Mixis, Southampton-buildings, 
London, ‘‘ Improvements in wheelbarrows.”—A communication from 
Nestor Rolland and Jean Vanhoorde, Brussels. 

637. Groner Rypitt, Quality-court, Chancery-lane, London, “ Improve- 
ments in steam generators or boilers, furnaces and flues, water tubes 
and water-casing applicable as a steam generator for marine and land 
pu , to utilise the heat, and for other purposes.” 

639. iH RY Moses MeLtor and Luxe Woopwarp, Arkwright-street, 
Nottingham, “ Improvements in rotary knitting machines.” 

641. Henry Hou.anp, Birmingham, “‘ Impr ts in the ture 
of gas for illumina and heating purposes.”—19th February, 1874. 

643. Henny Patrman Trueman, Woodbridge, Suffolk, ‘‘ Improvements 
in apparatus for measuring liquids.” 

645. Joun Avun Jones, Birmingham, “Certain improvements in the 
construction of sliding sashes.” 

649. Henry Louis Baceav, Rue Bichat, Paris, “ An improved waterproof 
compound for sizing and coating leather, wood, cloths, or other 
articles.” 

651. Cuartes Wittiam CoLtins, Manchester, “Improved arrangements 
and combinations of mechanism for working the slide valves of steam 
engines and other motors.” 

653. Henry Younc Darracotr Scort, Ealing, Middlesex, ‘‘ Improve- 
ments in the treatment of sewage and in the manufacture of manures 
therefrom.” 

655. James Farmer, Salford, Lancashire, “ Improvements in machines 
for finishing printed sheets of paper.”—20th February, 1874. 

















Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


614. Jonn Franxin Auten, New York, U.S., “‘Improved mode of 
strengthening cannons and other cylinders.”—18th February, 1874. 

626. CHARLES Epwarp Wuirmore, Quincy, Adams, Illinois, U.8., “ Im- 
provements in purifying middlings.”—19th February, 1874. 

642. Tuomas Boyte WorRg.L, Philadelphia, Pennsylvania, U.S., “ An 
improvement in bank locks.”—19th February, 1874. 

647. Henrt ApriEN BonNEVILLE, Pi illy, London, “Certain im- 
provements in fenders and protectors for vessels.”—-A communication 

from Charles Wacker and Martin Boll, New York, U.8.—20th February, 
1874. 

679. Witt1amM Ropert Lake, Southampton-buildings, London, “ Improve- 
ments in air-tight joints for gas retorts."—A communication from 
James R. Floyd New York, U.S.—23rd February, 1874. 


683. Henri ApRIEN Bonnevi.ie, Piccadilly, London, “ Improvements ' 


in apparatus for the manufacture and application of wire coverings for 
securing the corks of bottles containing sparkling wines or other 
fermented or effervescent liquids.”—A communication from Adricn de 
Mestre, Bordeaux, France.—23rd February, 1874. 

701. Wituiam Ropent Lake, Southampton-buildings, London, “An 
improved maifufacture of substances to be used as floor coverings, and 
for similar purposes from paper pulp, sponge, and other like materials.” 
—A communication from John Langdon Kendall, Foxboro’, Massachu- 
setts, U.S.—24th February, 1874. 





Patents on which the Stamp Duty of £50 has been Paid: 

453. Epcar Wituiman Jonson, Derby, “‘ Annealing ovens and furnaces.” 
—22nd February, 1871. 

459. Witttam Henry GLover, Manchester, and James HARGREAVES, 
Ashton-under-Lyne, Lancashire, ** Looms for weaving.” —22nd February, 
1871. 

412, Wittiam Tatrers, Patmore-street, New-road, Battersea, Surrey, 
** Registering or indicating apparatus.”—17th February, 1871. 

426. ALFrep WILLMER Pocock, Pimlico, London, ‘* Liquid meters.”—17th 
February, 1871. 

437. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Constructing 
illuminating gratings for roofs, &c.”— 18th February, 1871. 

438. Henry Roya. Mins, Stapleton-road, Bristol, ‘* Fastenings for 
dresses.”—18th February, 1871. 

484. WittiamM Morris, jun., Kent Waterworks, Deptford, Kent, ‘‘ Regu- 
lating and controlling the supply of water.”—23rd February, 1871. 

499. Joun WILKINSON, nal-green-road, London, “Grinding and 
polishing circular saws, &c.”—24th February, 1871. 

529. James Carver, Butcher-street Works, Nottingham, ‘‘ Bobbin net or 
twist lace.”"—27th February, 1871. 

433. Joncen Danret Larsen, The Avenue, Blackheath, Kent, ‘ Fasten- 
ings for rails and sleepers.”—18th February, 1871. 

436, Henry CANNELL, Clyde Cottage, Paradise-hill, Woolwich, Kent, 
** Boilers.”—18th February, 1871. 

443. Groner Eveteicn, Asylum-road, Peckham, Surrey, ‘‘Gas.”—2lst 
February, 1871. 

481. Tuomas Atktnson, Leeds, Yorkshire, ‘‘Steam-cultivating ma- 
chinery.”—23rd February, 1871. 

444. Epwarp Brasier, New Cross, Surrey, “ Rubbing or scouring surface, 
&e."—21st February, 1871. 

509. Tuomas Ave.inc, Rochester, Kent, “Steam road rollers.”—25th 
February, 1871. 

527. Joun Parrerson, Manchester, “ Bectling woven fabrics, &c.”—27 th 
February, 1871. 

542. Joan McNavont and WittiaM McNavoat, jun., St. George’s Foundry, 
Rochdale, Lancashire, “ Washing and drying wool, &.”—lst March, 
1871. 

467. James Murnpocu Narrer, York-road, Lambeth, Surrey, “‘ Balances or 
weighing machines.”—22nd February, 1871. 

468. Martin MacDermotr and Artaur Davip Wiuiiams, Pudding-lane, 
London, *‘ Boring holes, &c.”—22nd February, 1871. 

469. WitwtAM ALFRED TsLuine, Wellgate, Rotherham, Yorkshire, and 
Samvuet Jonnson, Clifton-bank, Rotherham, Yorkshire, “Dry gas 
meters.”—22nd February, 1871. 

473. Jonn Tuomas, Bangor, North Wales, “Slate ridges for roofs.”— 
23rd February, 1871. 

474. Rosert Hevwortn, Manchester, “ Supplying water to wash basins, 
&c.”"—23rd February, 1871. 

494. Joux Macrieop, Renton, Dumbarton, N.B., “‘ Dyeing, &c.”—24th 
February, 1871. 

495. Antnur Barractoven, Boys Mill, Halifax, Yorkshire, ‘‘ Dewing, 
damping, stiffening, and oiling fabrics, &c.”—24th February, 1871. 

506. Joun PATERSON Suirn, Glasgow, Lanarkshire, N.B., ‘‘ Artisan’s and 
mechanic’s tools.”—25th gg 1871. 

523. ALFRED ARNoLv, Halifax, Yorkshire, “Imparting a continuous 
travelling motion to wire when under process of manufacture or 
formation,”—27th February, 1871. 

~~ aes Forster CoTTERILL 6 Same agree, mr 

= taps or stopcocks to pipes.”— 1871, 
Wilts, “Jacquard looms.”—27th 
February, 1871. 


543, ANDREW Arnstie Common, South-bank, Regent's Park, London, 
« cocks, taps, &c.”—1lst March, 1871. 
verhampton, Staffordshire, 


and closing 

555. ERICK RicHARD WHEELDON, 
“ Wheels and pinions.”—2nd March, 1871. 

525. Samuet WILKrnson SNowpen and James Morrat, Barking, Essex, 

“ Safety valves.”—27th February, 1871. 


0 ttaching 
522. Witu1aM Mitiarp, Trowbridge, 





585. Joseru Truswett and Wittiam Tavswet, Sheffield, “ ting 
for warming rooms, &c.”—28th February, 1871. median - 

554. Tuomas Rosert Hay Fisken, Leeds, Yorkshire, “ Windlasses,”—2nd 
March, 1871. 

613. CHarces Parxrvson and Hewry Rosear Lorp, Bol cash: 
“ Carding engines.”—8th March, 1871. y Sete, Lameniaion, 

537. Taomas Thomas Peter Bruce Warren, Tamworth House, Mitcham 
Surrey, ‘Insulating telegraph wires, &c.”—28th February, 171, ° 

552. Wituiam WasTeneys Samira, Newcastle-on-Tyne, “ Anchors,”—2nd 
March, 1871. . 

578. Grorce Hasectixe, Southampton-buildin, Lond: “F 
shafting, &c.”—Srd March, 1871. S ee 





Patents on which the Stamp Duty of £100 has been Paid. 

543. Joun McLintock, Barnsley, Yorkshire, “ Packing for piston rods, 
&c."—27th February, 1867. : 

537. Josern Rock Coorer, Birmingham, “ Breech-loading fire-arms.”— 
27th February, 1867. 

538. Jonw Saxsy and Joun Stinson Farmer, Patent Railway Signal 
Works, Kilburn, ‘‘ Working and governing, controlling, or regulating 
railway signals, &c.”—27th February, 1867. 

547, James Livesey and Joun Epwaxps, Victoria-chambers, Westminster, 
and WILLIAM JEFFREYS, Cooper's-road, Old Kent-road, Surrey, * Rail- 
way signals and switches.”—27th February, 1867. : 

513, Joun Casn and Josern Casn, jun., Coventry, “ Towels.”—25th 
February, 1867. . 

177. Avrrep Arps, Strand, London, “Electrical apparatus.” — 21th 
January, 1867. 

529. Joun TatuaM, Rochdale, Lancashire, ‘‘ Preparing cotton, &c., for 
spinning.”—26th February, 1867. 

530. ALFRED Vincent Newton, Chancery-lane, London, “ Fastenings for 
belts or bands.”—26th February, 1867. 

570. Atrrep Vincent Newton, Chancery-lane, London, “Cutting 
veneers.” —28th February, 1867. 

760. WituiaM Ranoat Harris, Manchester, “ Belt hook or fastener for 
piecing belts or bands.”—16th March, 1867. 

562. Jacos Bunrer, Keppel-street, London, “Ovens and kilns.”—28th 
February, 1867. 


Notices of Intention to Proceed with Patents. 

3582. James Cane Coombs, Lesley-strect, Barnsbury, “ Pig iron.”—1Sth 
October, 1873. 

3397. Georce Kettey and Ben Seniox, Heckmondwike, “ Spinning 
wool, &c.” 

3398. Cuarces WILLIAM Keicuiey and WiLLiaM Netuerwoop, Hudders- 
field, *‘ Cutting woollen cords, &c.”—20tA October, 1873. 

8402, WittiaM Hamicton, Glasgow, N.B., “Steam engines, &c.” 

3410. Davip Evkan, Finsbury-square, London, ‘* Umbrella tin caps.” 

3415. Toomas Henry IsHeRwoop, Liverpool, “ Fire-grates and furnaces.” 
—2l1st October, 1873. 

3421. Wiittam Luck, Peckham, “‘ Graphoscope.”— 22nd October, 1873. 

3453. Dante, Row .inson Ratcitrr, Liverpool, “ Locks.” 

3455. Thomas ALpRipce Weston, Birmingham, ‘Friction joints or 
bearings.” 

3460. Cuaxtes Butter Cioven, Boughton House, “Curing smoky 
chimneys, &c.”—24th October, 1873. ; 3 

3471. Joun Rew, Derby, “Communicating between the passengers, 
guards and engine-drivers on railway trains.” J 

3476. Josern = Tromas Par.our, Southampt m-buildings, London, 
** Registering fares of passengers in tramway cars, &c,.”-—25th October, 
1873. 

3477. Quentin Leon Brix, Camberwell, “ Artificial butter, &c.” 

8482. RopertT Srevenson Syminorox, Glasgow, N.B., “ Indicating, 
recording, and giving alarms on the occurrence of change of 
temperature.” 

3483. Geonae GorDoNn pre Luxa Byron, Chancery-lane, London, “ Appa- 
ratus or loom for weaving.”"—A communication from George Merrill, 

3486. Bensamin Georcek Georor, Hatton-garden, Holborn, London, 
* Transferring printed matter to plates of metal.” 

3491. James WADswortu, Manchester, ‘* Warming, ventilating, and cook- 
ing.”—27th October, 1873. 

3498. Lawrance Beestey, Wittiam Beestey, and James Brestev, 
alae ** Punching and shearing metals, &c,”—28th October, 

8753. 

3507. Donatp Cuartes Grant, Buchanan-street, Glasgow, N.B., “ Sig- 
nals.”"—29th October, 1873. ¥ 

3568. Wittiam Jonn KeENpvALL, Heaton Norris, “Umbrellas and 
parasols,” 

3569. Joun Witktns, Clare-terrace, Oak-street, Merridalo-road, Wolver- 
hampton, ‘* Whoels.” 

3576. Davip ALEXxaNpeER, Leeds, “ Gullies for street sewers and drains,” 
—3rd November, 1873. 

3582. Nicotaus WILLIAM Scuroeter, Berlin, “Coupling and buffer appa- 
ratus of railway carriages.”—4th November, 1873. 

3630. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Metallic 
cartridges.”—A communication from Marc Marius Emile Gauthey.—7th 
November, 1873. ‘i 

3641. Thomas Peacock, Wood Green, and Jowx Cuarman Peacock, 
ny Park-road, London, “ Gas-cooking apparatus.”—8th November, 

7 








Witt 1AM Moroan-Brown, Southampton-buildings, London, ‘‘ Paper 
."—A communication from Luther Childs Crowell.—11th Noven/er, 





Curistoruer Miner Srencer, Hartford, Connecticut, U.S, 
“ Screws.” 

8764, Witutam Ssirn, [ronfoundry, Heywood, “Looms for weaving.” — 
10th November, 1873. 

3937. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘Manufac- 
turing paper pulp from sugar cane.”—A communication from Auguste 
de Meritens and Victor Kresser.—1st December, 1873. 

4109. Epwarp WILLIAM Bonnam, Lansdowne-road, Notting-hill, London, 
“ Asphalted pavements.”—13th December, 1873. 

4149. WILLIAM CLARK, Gateshead-on-Tyne, and Epwunp WALker, 
London-street, Mark-lane, London, “ Ships’ windlasses, &0.” — 17th 
December, 1873. 

114. JonatHaN Hotpen and Joun Epwarp Hotpex, Rheims, France, 
“Washing wool.”—8th January, 1874, 

125. WituiaM PryparR and Asner GrawamM Prxpar, York, “ Dressing 
flour, &c.”—9th January, 1874. 

162. Josern Lorwensouy, Berlin, “Safety screws for every kind of 
packing.” —12th January, 1874, 

166, Perer Witson, Noblehall, N.B., “ Double-drill plough, &c.”—13th 
January, 1874. 

214. JOHN Henry Jounson, Lincoln’s-inn-fields, London, ‘‘Combustible 
compositions.” — A communication from Emile Aime Alexandre 
Lamarre.—16th January, 1874. 

265. Epwarp Henry Crapock Moncxtoy, Fineshade, “ Magnetic 
engines, &c."~ 2ist January, 1874, 

317. Ernst Frieprica Ricuarp Lucas, Coatham, “ Anthracene.”—2ith 
January, 1874. 

366. Davip Joy, Middlesbrough, “ Hydraulic motive power engines.” — 
29th January, 1874. 

464, Joun Epwin Suerman, Norbiton Hall, “Stoves or fireplaces.” 

467. Ropert May Carrat, Fleet-street, London, and ALFraep THom AS, 
_Alton, ** Effecting the automatic sealing of hydraulic gas mains, &c.” 
477. Joun Hooker, Essex-street, St. Peter's-street, Islington, London 
we Type-setting and distributing machines.”—5th February, 1874. ¥ 
494. Francis WittiamM Wena, Crewe, “ Actuating railway points and 

signals.” 

502. Witttam Josern Curtis, Holloway, London, “ Railway points or 
switches,”—7th February, 1874. 

509. Rosert Mupor Marcuant, Kirby-street, Hatton-garden, London 
** Motive power engines.” : 

510. CamiLie Esrir, Gracechurch-street, London, “ Cutting down trees.” 
—A communication from Samuel Léonce Suarés, David Ferdinand 
Fonsdque, and Bertrand Cordes.—0th February, 1874. 

516. Vavenan Penprep, Crohill House, Angles-road, Streatham, 
* Boilers.” ’ 

519. Cuarntes Hirrotyre Tovattuon, Paris, “ Stopping tecth.”—A com- 
--- ee from Louis Jean Paul Eugdne Gaillard.—1l0iA February, 

S74. ; 

532. James Henry Lynpe, Sale, “ Tramways.” 

533. Joun Fiercner Wives, Sun-court, Cornhill, London, “ Propelling 
ships, &c.”—1llth February, 1874. “i 

< wee BLACKBURN, Mellor, near Blackburn, * Size.”—12th February, 

87 





4%. 

548. Cuantes Watrer Vosrer, Stoke Devonport, “ Shuttles.” — 13th 
February, 1874. 

561. NarHan Tuomrson, South 
bottles, &c.” 

566. Henry Wiii1ams Box, Gasworks, Crayford, ‘ Gas.” 

568. ALEXANDER Freperic Consett, Doncaster, “ Artificial fuel."—l4t 
Febrwary, 1874, 

581. Joun Harvey and Groror Prayer, Wivenhoe, “ Setting sails for the 
better propulsion of vessels.” 

682. ALEXANDER Mitts Dix, Shelton, ‘ Locomotion.”—16th February, 
18 


74. 
504. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Heated air.” 
—A commu ion from Joseph Hirsch. 

595. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Salicylic acid, 
&c.”—A communication from Hermann Kolbe.—17th February, 1874. 
608. — a Ashton-under-Lyne, “Coupling and disconnecting 

railway trucks. 





ton-buildings, London, “ Stopping 
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614. Joun Frankiin Auten, New York, U.8., “Strengthening cylinders.” 
—18th February, 1874. 

687. Grorce Ryprtt, Quality-court, Chancery-lane, London, ‘‘ Steam 
generators or boilera, &c.” 

642. Tuomas Boyte WorRELL, Philadelphia, Pennsylvania, U.8., “ Bank 
locks,”—19th February, 1874. ie 
647. Henri Aprizn Bonnevitue, Piccadilly, London, ‘‘ Fenders, &c.”— 
«x orca from Charles Wacker and Martin Boll. —20th February, 
1874 


679. Witt1aM Rosert Lake, Sout! p g3, London, ‘* Artificial 
joints for gas retorts.”—A communication from James R. Floyd.—23rd 
February, 1874. . 

701. Witt1am Rosert Laxe, Southampton-buildings, London, “Floor 
coverings, &c.”—A communication from John Langdon Kendall.—24th 
Febrwary, 1874. 


All having an interest in any one of such applications 
should leave in writing oT Eoetr Stjorsons tosuch applications 
— the Commissioners of Patents, within twenty-one days of 
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List of Specifications published during the week ending 
28th February, 1874. 

1082, 4d.; 1745, 1s. 10d.; 1987, 10d.; 1998, 1s. 6d.; 2089, 88. 10d.; 2°82, 
1s. 8d.; 2106, 1s. 4d.; 2119, 8d.; 2135, 10d.; 2143, 10d.; 2148, Is. 2d.; 2153, 
1s. 6d.; 2155, 10d.; 2160, 1s. 2d.; 2168, 10d.; 2166, 10d.; 2175, 10d.; 218%, 
10d.; 2191, 8d.; 2194, 8d.; 2196, 10d.; 2198, 8d ; 2201, 10d.; 2204, 2s.; 2207, 
6d.; 2215, 8d.; 2217, 10d.; 2220, 1s. 2d.; 2221, 6d.; 2223, 1s. 4d.; 2225, 2s.; 
2227, 10d.; 2228, 10d.; 2233, 1s. 8d.; 2234, 8d.; 2285, 8d.; 2241, 10d.; 2242, 
8d.; 2243, 10d.; 2246, 1s. 6d.; 2250, 10d.; 2251, 6d; 2254, 1s, 6d.; 
2258, 1s. 2d.; 2259, Sd; 2261, 8d.; 2264, 8d.; 2268, 1s. 6d.; 2275, 
8d.; 2279, 1s.; 2280, 1s.; 2285, 10d.; 2315, 6d.; 2818, 10d.; 2319, Sd.; 2484, 
4d.; 2485, 4d.; 2486, 4d.; 2488, 4d.; 2493, 4d.; 2495, 4d.; 2500, 4d.; 2501, 
4d.; 2502, 4d.; 2507, 4d.; 2508, 4d.; 2509, 4d.; 2513, 4d.; 2514, 4d.; 2516, 
4d.; 2517, 4d.; 2519, 4d.; 2524, 4d.; 2525, 4d.; 2529, 4d.; 2531, 4d.; 2532, 
4d.; 2536, 4d.; 2545, 4d.; 3544, 10d.; 3575, 8d.; 3578, 1s. 2d.; 3652, 1s. 








*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made pene at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, Bouth- 
ampton-buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


2006. Carp CLorninc, G. Openshaw, Cleckheaton.—Dated 14th August, 
1873. 





This invention relates to the back or foundation for retaining the wire 
card teeth, and the improvement ‘ists in bining a felted fabric 
with either leather or india-rubber joined together by any suitable 
cement or other adhesive substance, and by preference the felted fabric 
to be upon a woven ground or foundation. By this invention the 
you sep - strength required in card clothing is obtained at greatly 
reduced cost. 


2696. Warer Power Enaine, W. Caldbeck, Nass.—Dated 14th August, 
1873 


This invention relates to water-wheels, and consists essentially in 
— the water to the point of discharge on the wheel by automatic 
action, 

2699. Conpensinc Steam AND Heatina Water, J. Hampton, Lough- 
borough.—Dated 15th August, 1873. 

The invention consists in constructing a condensing and _ heating 
apparatus by means of three conical cases cl at the top and open at 
the bottom, each of which are bolted at their lower ends to the flange of 
a funnel, which receives the slime or other impurities deposited by the 
water which is injected into the space between the second case and 
innermost case, the water being heated by steam admitted between the 
outer and second cases, the heated water beneath the lower edge 
of the innermost case up into it, whence it is forced into a boiler or other 
receptacle ; instead of the second case a pipe may be coiled round the 
innermost case and be supplied with the steam to be condensed; the 
water to be heated passes over the coil on its passage into the innermost 
case, 

2700. Wueets ror Tramway CARRIAGES, R. Hadfield, Shefleld.—Dated 
15th August, 1873. 

This provisional specification describes a method of manufacturing a 
steel wheel ial itable for t y and possessing in 
a high degree the several — of elasticity, lightness, and durability, 
combined with economy of cost in production. 

S0GS, Socuscomme Liquips, B. W. Crawley, Ilkley.—Dated 15th August, 


This consists of a sliding carrier capable of receiving a vertical 
a motion, on which the bottle is placed, To decant, the carrier is 


w708. ~ ror Hor Water, J. L. Lyster, Westminster.—Dated 15th August, 
io 


This provisional specification describes a jug or vessel without any 
opening or lid at the top, and with a tube inside leading from the bottom 
up to a level corresponding with the level of the top of the spout. The 
spout is carried down to nearly the bottom of the jug. When the jug has 
to be filled it is inverted, and the liquid is poured in through the tube. 
SE Sovemnne Woop, A. Martin, London.—Dated 15th August, 


873. 

According to this provisional] specification a reciprocating table carries 
} me work beneath a pattern roller, which is of metal, and is heated by gas 

ames, 

2705. Boot Lastinc Macutine, 0. Burrows, Hackney-road.—Dated 15th 
August, 1873. 

The machine lasts up the boot without any tingles, and also puts 
the sole on and the form at the same.time without any blinders or 
nails whatever ; it will also make sew rounds without any stitches what- 
ever. 

2709. Markine Games, W. Hunt, Southsea.—Dated 15th August, 1873. 

Marking boards as usually constructed are only capable of recordin; 
the scores of the players for their guidance, but have no means o 
recording the number of games that — have been played as a check 
upon the marker for the proprietor’s security. The object of the present 
invention is to provide, in addition to the said means for recording the 
scores of the players, a means of aut tical ding the number of 
games that have been played, or, in other words, the number of times the 
table has been used, for the payment on each of which the marker has 
bsequently to it to the proprietor. 

2711. Sream Boers, SMELTING IRoN, AND Maktne Gas, J. Barber and 
J. Ingram, Romily, near Stockport.—A communication from J. Burns, 
London, Canada.— Dated 15th August, 1873. 

The invention conaists in the novel an en agg combination, and "se 
of a steam jet, with a jet of tar, petroleum, oil, or other combustible 
liquid, so arranged that they can easily be introduced or injected (on a 
somewhat similar principle to the Giffard injector) into the furnace of the 
steam boiler or other place where combustion takes place and produces a 
great heat at a trifling cost. 

2712. Borers anp Furnaces, N. D. Spartali, Liverpool.—Dated 15th 
August, 1873. 

The object of this invention is to ise the ption of fuel 
used in the generation of steam, by means of an improved construction 
of boiler and furnace having some of the characteristics of the ordinary 
locomotive engine boiler, 


Tre, Waren Meters, A. H. Robinson, Dublin.—Dated 15th August, 


This invention relates to improvements in water meters, applicable also 
to the measuring and indicating the quantities of liquid withdrawn from 
casks, cisterns, or other receptacles, with the view of preventing or 
detecting fraud in the delivery or sale thereof ; and consists of a novel 
construction and arrangement of the cocks or valves employed for 
admitting and discharging the contents of the vessel. 

2714. Manuracrure or Prat ror Fue, F. Hinton, Lyme Regis.—D: 
15th August, 1873. ¥ 3! _ 

The raw peat with a ed ges rtion of water is placed first into a pug 
mill or mills properly fit with internal arms or jections, for the 
purpose of thoroughly tearing it up and disintegrating the raw t, 
then into a tank or cistern where it is thoroughly mized with a suitable 
proportion of water to reduce it to a proper consistency ; from thence it 




















2715. Venice Inpicator, J. Caldbeck, Dublin.—Dated 16th August, 1872. 


In means or apparatus in which electrical connection is made by pas- 





sengers si' on seats, thereby record: their having travelled by the 
y co. the { Pp + pana — A the registering or recording 
is not effected when sit dowd, but at one or more ts on 


the journey ; , those points of action are unknown to person 
who collects or renders the fares; Thirdly, the points of action | be 
altered. Combined with these improvements the in charge of the 
conveyance keeps a registry which is recorded at the same time that the 
seats occupied are registered or recorded. 

2717. Fipre anv Putp, FE. Bevan, Birkenhead.—Dated 16th August, 1873. 

This consists in submitting vegetable substances to the action of water 
at high temperatures and pressures, say from 239 deg. Fah., to about 
870 deg. Fah. , giving a pressure of from about 45 Ib. to 120 Ib. per square 
inch. After washing in cold water the inventor bleaches in the ordinary 
manner, 

2718. ey AND Reversinc Gear, W. Lowe, Plumstead.—Dated 16th 
August, 1873. 
provisional specification describes an adjustable block fitted in a 
disc on the end of the crank shaft, to which block is attached a crank 
on one end of a rod, the other end of which is connected to the ne 
valve. By moving the block, the crank pin is shifted nearer to orf: er 
ne the centre of the disc, and the movement of the valve is thereby 
ai 
2719. Hotpinc CanpLes in CaNDLESTICKS, H. C. Steane, Brixton.—Dated 
This tape Siamese tus is composed of a conical plug, preferably of 
mproved a) 8 is com of a lug, erably 
an elastic = semi-elastic material, and of a plate or de carried by the 
said plug, and the upper surface of which is provided with supports 
carrying knives or pieces of metal or other material with edges, 
which knives are preferably made movable, but which might be fixed. 
The plug is placed in the socket of the candlestick, the bottom of the 
candle passed between the supports, and the knives cutting into said 
candle securely fix it in the apparatus. 
2720. Toots ror GRINDING AND Po.isHinG Meta.s, W. E. Newton, London. 
—Dated 16th August, 1873. 

This invention relates to that class of grinding tools which are composed 
of a sharp cutting grit mixed with suitable gummy or other adhesive 
matters which will hold together the gritty particles and consists in 
the addition of fibrous substances which will impart a toughness to the 
mass, 

2721. Hanaine anp Drivinc Mitistones, J. Andrews, Liverpool.—Dated 
16th mim roy 1873. 

The essential features of this invention consist in supporting the upper 
millstone with an adjustable step without the intervention of the usual 
spindle, and in combination with this, driving the upper millstone from 
above. Secondly, in so arranging the driving iron of the stone that the 
catches or points of contact of the driving iron are in a line or in the 
same plane with the point of suspension of the stone; Thirdly, in the 
use of a series of sieves or riddles placed above each other at convenient 
distances at an angle or level, these sieves or riddles being clothed with 
suitable material of the required coarseness or fineness for the nature of 
the grain or subst: erated upon and agitated or shaken in the 
usual or in any suitable manner, by which arrangement the coarsest 
particles pass over the end of the upper sieve aud the second finest over 
the end of the bottom sieve, and the finest of all through the bottom 
sieve; Fourthly, in the application of the currents of air, so that the 
material being acted upon shall be subject to the operation of a repeated 
continuous rom | adjustable current of air in its fall, without the interven- 
tion of a hopper. 

2722. Rearina anp Mowino Macuine, J. Tenwick, Grantham.—Dated 
16th August, 1873. 

This relates, First, to an arrangement of ball-and-socket joint to the 
rod and knife bar to give freedom of action and adjustment while work- 
ing; and, Secondly, to an arrangement for adjusting the knife bar 
within the fin by means of set screws attached to the finger beam or 
to the guide clips, whereby the operation of cutting is much simplified. 


2723. Crarinc Harr, W. Pitcher, Camden Town.—Dated 16th August, 
1873. 











By this invention hinery is substituted for hand labour for the 
purpose of removing the continuous core wires or threads from the strand 
of hair or fibre which has been wound, twisted, or folded thereon by 
machinery in order to produce ‘‘craped” material. The hair or fibre 
strand is unwound, untwisted, or unfolded from the cores on to one 
bobbin, whilst the cores are wound on to other bobbins, The strand of 
hair or fibre may then be removed from its bobbin and pulled to pieces 
with great ty by hand and the cores used again. 


2724. Weicninc Macuines, C. Hodgson, W. Hodgson, and J. Needham, 
8alford.—Dated 16th August, 1873. 

A triple reversible steelyard used in connection with waiattae and 
similar machines, and consisting of three arms or bars having raised 
gradations of figures on them, also weights; one arm being for tare 
weight, the second for approximate weight of goods, and the third and 
reversible arm placed above the other two is for ascertaining the exact 
weight of goods, and having gradations of figures on its four sides. No 
heavy weights are required, and the results are quickly arrived at and 
the amounts easily read off, even at a distance. Also a contrivance for 
relieving friction by means of friction rollers in connection with the 
relieving gear for detaching the levers from their bearings. 


2725. Evaroratine Brive, J. 8. Grafton, Manchester.—Dated 16th August, 


1873, 

This invention consists in evaporating brine by means of high pressure 
steam. In performing this invention the inventor makes the bottom and 
sides of the evaporating = with a steam jacket or casing, into which the 
steam from an ordinary high-pressure steam boiler is admitted. Two or 
more evaporating pans may be connected by pipes to the same steam 
boiler. 

2726. Packtnc ror Guanps, T. 4. W. Clarke, Leicester, and BE. Turner, 
Bedminster.— Dated 16th August, 1873. 

According to this visional specification packings are made of wire 
and hemp or other fibre braided together. atone suitable 
for working wire and avoiding to a great extent the ben of the wire 
to and fro in the process of braiding is also described. 

. Looms ror Weavinc Narrow Faprics, M. Pearson, Bradford,— 
Dated 18th August, 1873. 

The improvements have reference to looms in which several breadths 
of narrow fabrics are simultaneously woven, and in which the races or 
guides for the shuttles are stati y, in — of their being movable 
with the reed; and the object of the invention is to afford increased free- 
dom for the operati of the attendant. The guides or 
shuttle, in place of being connected together, ure separa’ supported by 

lates or projections inwards from the front or breast of the loom, so as 
leave a clear between each race, or shuttle guide for the 
respective breadths of fabric; and the rack or racks for driving the 
shuttles, in place of being supported by a race beam, are supported at the 
front of the loom near the breast rollers, where such rack or racks act 
on pinions connected by spindles with the pinions carried by the separate 
shuttle guides for the respective breadths of fabrics. Movable covers are 
applied to cover the rack or racks, and the pinions acted bo thereby. 
e different breadths of fabric at the breast pass over glass, or they 
may be earthenware rollers down to ding-on reels. 
2728. Manuracture or Gas, J. F. Smyth, Belfast.—Dated 18th August 
873. 


This invention constitutes a self-regulating tor, and si 
of chambers or portions of a chamber commmmaatonting near to the bottom 
by a slot, pipe, or tube. One chamber or portion is made close, and per- 
forated underneath or furnished with a second bottom, table, or tray, 
which is perforated, and is filled with limestone or marble; and the 
other chamber or portion is filled with hydrochloric acid, which passes 
through the slot, pipe, or tube, and the perforated bottom, table, or tray 
to the limestone or marble, and generates carbonic acid gas, 

2730. Permanent Way, W. Brookes, London.—A communication from EB. 
de Soignie, Brussels.—Dated 18th August, 1873. 

The invention consists, First, of an improved sectional form for the rail 
heads. These rails are formed with a central projecting table or surface 
raised above the ordinary head of the rail, the said table or surface is 
narrower than the ordinary rail head, into which it merges on each side by 
a suitable curve by which the wheel tires are p ted from treading 
on the edges of the rail head. Secondly, in supporting the rails of railways 
and tramways where Vignoles’ rails or other foot rails are used. For this 
purpose several iron supports of am shape in section with the side ] 

lined slight; 











at. 








y are riveted or otherwise attached at sui 
distances to the base or foot of each rail so as to form part of the said rail. 
The supports rest upon and are embedded in the ballast of the line, which 
is firmly rammed into and around them. The rails are con: 
together transversely a tie rods of any suitable section, though 








1s conveyed into the sieve or strainer, which is a horizontal el 
cylinder, or of square and ris form, supported at each end bya 
shaft, the sides or periphery of the sieve being formed of wire work. 
In the bottom of the sieve is a stop or projection, and rollers are 

on each side of this stop properly fitted. The peat is conveyed from the 
sieve into a tank and thence into a box or press having two of its ‘ite 
sides made with hinges, its side and bottom being grooved nt ten 
covered with orated metal, It is provided with w! In the boxa 
movable bag is placed, which is longer than the depth of the bag. The 
of the pent ‘hish fo afterwerde velied Sats sheets, the velione bela oe 
of the peat, w! wi ro) rol 

vided with cut which cut the peat to the } an 


ting projections : 
after which it is on hurdles, or wicker work or other ves or 
stacks in sheds or otherwise to dry. 


framework in 





by pref , of ams when used for ways and of a flat rect- 
or gm dagerne wr when for tramways on “ roads, and the said 
are connected er longitu ly by ordinary fish plates in 


order to give elasticity te the bolts or screw rods securing the 

said tie rods and fish plates to the said rails and to prevent their 

a and the screw boxes or nuts upon them from 

wi A washer or ring of india-rubber or other suitable elastic 
ited on 





inclosed in a metal is the screwed end of the 
tie rods and bolts, and rests @ fish upon web of the rail. 
Upon the said india-rubber or — or a metal 
washer, upon which an ordinary nut is screwed compressing 
the elastle x ep gp i age 
Another mode of su and together transversely the rails 
of tramways to invention w' edge rails or double-headed 





rails are used consists in the use of cross-bars of a m section turned up at 
each end and having fixed upon them near the said turned-up ends 

of angle iron. The rails rest against the said angle irons, and wooden ke: 
or cotters are driven in between the other of the rails and the 
turned-up ends of the cross bars, and securely fix the rails in position. 
27381. Frirertaces, J. Dean, Oxford.—Dated 18th August, 1873. 

These improvements consist in applying air chambers 
such a manner as to supply the air n to com 
Gemaghh, "hips ts cashing tne tos tase of the poate bellow ond coapigling 

¢ fire- oO wand su) 
them with air or water; directing the air ei inte the fire or was 
into the flue and the water into the boiler. In supplying the air neces- 
to combustion through openings immediately above the grate so as 
to leave — fire visible, but always in combination with a down- 





ward draug! in the use of a ci grate d by a central flue, 
always, however, supplying air above the grate in combination with a 
downward draught. 


2733. Concrete WALLS AND Buitpinas, J. M. Tall, East Dulwich.—Dated 
18th August, 1873. 

This provisional specification describes improvements relating to the 
system of forming walls and buil by erecting uprights and securing 
panels to them, so as to form a trough or mould, which is then filled with 
concrete. 

2784. Exastic Pipe Jomt ror Gas, WATER, STEAM, AND Liquips, J. R. 
Forster, Newcast Tyne.— Dated 18th August, 1873. 

This pro’ cation describes the use of aring of vulcanised 
india-rubber, circular in section, in a spigot and socket joint. 

2735. Kwyirrinc Macainery, R. Sim, Stewarton, and J. Anderson, 
Leicester.—Dated 18th August, 1873. 

This invention is mainly applicable to circular knitting machines, and 
has for its object to gradually narrow or widen the article or fabric during 
the process of manufacture. This is effected by decreasing or increasin, 
the number of operating needles by throwing certain of them in or out o: 
gear. 

2736. ConvertinG A RECNLINEAR RECIPROCATING Motion InTO A ROTARY 
Morion, W. EB. Newton, London.—A communication from B. D. Ashe, 
Quebec.—Dated 18th August, 1873. 

In carrying out the inventiun a drum or sleeve is made fast on the 
shaft that is to be rotated, and a double helical ve is cut or made 
therein to receive a movable piece or block called the driver. When 
the driver is reciprocated backwards and forwards in a straight line it 
will cause the grooved shaft to rotate in the required direction. 


2737. Courtine or Rattway Carriages, J. C. Gawler, Tower of London. 
—Dated 18th August, 1873. 

According to this invention the carriages are coupled together by means 
of diagonal connections provided with screws and nuts or adjusting 

ppli and adapted to hook on or engage with hooks or equivalent 
appliances, fitted to the frames of the carriages in such manner as to 
include between —— of traction at suitable distances apart from 
each other horizontally the true axis or line running lengthwise through 
the centre of gravity of each carriage. 

2789. Sutpuate or Sopa, CHLorine, HYDROCHLORIC ACID, AND CEMENTS, 
H, Kenyon and I. Swindelis, Warrington.—Dated 19th August, 1873. 

The features of novelty of this invention consist in mixing salt and its 
equivalent of sulphur together, and burning the same in furnaces, 
leading the gases evolved through a dried mixture of salt and alka li 
makers’ waste contained in a heated chamber of special construction, by 
which means the sulphur is ignited, and in burning alkali makers’ waste 
in any suitable furnace along with air and steam, and passing the gases 
through the contents of the same heated chamber, after which such gases 
are passed through towers and scrubbers for the pu described, the 
residuum being useful in the manufacture of hydraulic aud other 

ti chamber or cupola is of a cylindrical form, and is sur- 
rounded by a spiral flue leading from the furnaces, by which means it 
is heated by the products of bustion in passing to the chimney. 
2740. Umere.ias, 7. Coliieu, London.—Dated 19th August, 1873. 

The novelty of the invention consists in providing umbrellas with a 
spring joint or connection at a point immediately below the shield or 
“keeper” under which the “‘ tips” of the frame are collected when the 
umbrella is closed. This yielding or spring connection is provided for 
the purpose of enabling the whole of the “tips” to be readily collected 
and engaged in the undergroove of the shield or keeper when closing the 
brella, and disengaging them when opening. 

2741. Enxvetore Fotpino Macuines, J, M. Goodall, Camden Town.— 
Dated 19th August, 1873. 

This provisional specification describes an automatic arrang t 
operating by suction for feeding the envelope blanks; also the employ- 
ment of an air jet or blower to prevent the end flap of the blank being 
bent outwards by the current produced by the revolution of the disc of the 
machine and thereby escaping the folding finger; also an automatic 
arrangement for gathering and piling the hed envelopes. 

2742. Puriryinc Feep-water or Steam Bolters, A. Théry, St. Quentin. 
—Dated 19th August, 1873. 

A ding to this invention a closed vessel is placed near the steam 
boiler or boilers, and is made to communicate with it or them by means 
of pipes provided with cocks in such manner that the water may be 
made to pass from time to time from the boiler into such vessel, where 
the solid impurities are allowed to deposit, after which the water is 
caused to back into the boiler, or when the apparatus is applied to 
two or more boilers the pipe connections are so arranged that the water 
is made to circulate slowly from the one boiler through the purifying 
vessel and into the next boiler. The purifying vessel is provided with a 
discharge pipe at bottom, through which the accumulated deposit is 
withdrawn from time to time. 

2743. Fetrso, Woven, anp Spun Fasrics, W. EB. Newton, London.—A 
Sala Srom J. T. Waring, Yonkers, U.S.—Dated 19th August, 

The invention consists in treating the fabric, made of wool or fur 
combined with cotton, or other vegetable fibre or substance, with an acid 
solution, such as dilute sulphuric acid, which will act upon the vegetable 
matter but not upon the wool or fur, and will destroy the vegetable 
fibre or substance upon the surface of the fabric without injuriously 
affecting the wool or fur; and then afterwards removing the acid from 
the fabric or neutralising the same before dyeing the latter. 

2744. Sreerinc Apparatus, W. R. Oswald, Sunderland. — Dated 19th 
August, 1873. 

This steering a is of the hydraulic class—water is pumped by 
the main or a don ~ engine into an accumulator—valves worked by the 
steering handle admit the water to a cylinder in which a piston or rams 
work and coupling chains to the tiller ; the tiller works an index in 
front of the steersman and shows him how the rudder stands. 


2745. Tasiectorus on Covers, J. Hanaur, Marylebone. — Dated 19th 
was Sreczier masheen taht f pecially prepared to imi 
e inventor makes © covers from paper s' imi- 
tate damasks and diapers by ms it Pm nabs metal. cylinders, one of 
which is engraved with the pattern, kept heated by gas or steam, whereby 
the appearance of the finest damask cloth is imparted to the paper. The 
paper may also be printed with designs in colours if desired. 


2746. Grananies, A. M. Clark, London.—A communication from C. J. E. 

ee 19th August, 1873. 

e t relates to improved corn bins for controlling the suppl 
in stables, the corn being measured off into a sieve at bottom as somaed, 
while a gauge indicates the contents of the bin. A larger arrangement 
of this bin is described forming a granary for storing quantities of 
corn, and a modification consists of a receptacle for corn sheaves. These 

aries and corn ——- are constructed of bricks, united together 

y —— or dowels, which bricks may also be used for building purposes 
generally. 
2747. COUNTERACTING THE WEIGHT OF PENDANT SLIDING CHANDELIERS, 

R. Turner and G. R. Rollason, Birmingham.—Dated 20th August, 1873. 

The novelty of this invention consists in the superseding of the usual 
pendant weights and pulleys as a counterpoise for chandeliers and other 
pendant gas or other fittings, which is effected by a box or frame spring 
or springs, with the addition of a ting friction brake for adjusting 
the contracting force of the spring with the weight of the fitting. 

2748. Cuarns, 4. Young, Birmingham.—Dated 20th August, 1873. 

A to this invention the chain is made of compound links, each 
compound consisting of two parallel links. The individual links of 
each compound link are not linked to both links of the adjoining com- 

und , but one of the individual links of the second compound link 

linked ‘h both the individual links of the first compound link, 
and the second individual link of the second compound link 
the secondfindividual link of the first meee , and soon, Should 
any one of the links break, there is a parallel link by which the wy 
of the chain is preserved, and accident by the breaking of the chain 
prevented. The impr its are applicable as a coupling for railway 
carriages, and to chains in general. 
2749. STOVES, J. Musgrave and T. F. Shillington, Belfast.—Dated 200%.’ 

A 


This fnvention relates to various improvements in the stoves commonly 
known as the ‘“‘ Musgrave slow combustion stove,” and to a em- 
ed in connection with the same. In carrying out the ae 


























Lo; 

Tate practice the inventors construct water base, on which is 

mounted ; ae Later bane sine serues aa tn Crmeeiing Gas The 

door for su! fuel to these improved stoves is placed either in front 

or on an or sloping at the junction of the front and top. 

The inventors ‘in some cases the improved stoves with hot water 
an improved form of eccentric slide or valve, 








wee or 
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enabled to make the stove with an open fire. According to another part 
of this invention they form a large rever chamber above the fire. 
They, form the external walls or oma t the said stove partly with Ya 
jecting ribs or gills and partly with V or U-shaped corrugations. y 
construct a “ slow combustion stove” in such a manner as to provide 
for the ex ion of the when heated. —, - wane _ 
stove “ self .” They em a new me of fit encaustic 
or pe Pred pane the — eo _ They also adopt 
an improved method of up ves or air warmers, in com- 
bination’ with fiues and pon ney og same, for distributing heated 
air through the different parts of a building. They insert in or attach to 
the flue an improved rarefier. 
2'751. ImprecNaTiInG AIR FOR SupPLYING THE LUNGS OR OTHER PARTS 
oF THE Bopy, P. Villiers and J. Mayer, London.—Dated 20th August, 


1873. 

The object of this invention is to supply increased quantities of oxygen 
or other or vapours to atmospheric air, and to facilitate the con- 
ducting of the i pregnated uir to the lungs, or it may be to wounds or 
other openings on the surface of the body. For this purpose the im- 
Pp ting material is applied in a small chamber open at the top, but 
enclosed in a larger and close chamber. The air to be im is 
forced by a hard ball inflator, or other suitable forcing means, through a 
tube into and through the cover of the larger chamber to near the bottom 
of the inner chamber, so that it may be distributed amongst the matters 
in that vessel to absorb gas therefrom. This impregnated air thence 

ses away by another tube, by which and a suitable mouthpiece it may 
be inhaled by a consumptive or other patient, or by adopting other forms 
of outlet the oe air may be forced into a wound or other open- 
ing. For the supply of oxygen camphor of Borneois employed, combined 

ith either rosin from or from spruce fir, or essence of caneila, or 
turpentine, or cachou (Japan earth), or Italian essence, or royal essence, 
or American white turpentine, or Mecha's turpentine, or chios (or Greek) 
turpentine, or muritime spruce fir turpentine. In the respective cases the 

tt are bined in equal —, though they do not confine 
themselves thereto, and then having well mixed the particular combina- 
tion it is subjected to a heating process for purification. 
2753. Woven Fasric, 7. Mathews, Crewkerne.— Dated 20th August, 1873. 
By SS or cotton in a linen warp instead of hair as in 

ordinary 








the cloth seating. 

2'754, SIGNALLING BETWEEN Parts oF Raitway Trans, J. 0. Spong and 
G. M, Spong, Fulham-road, London.—Dated 20th August, 1873. 

The i ition has ref to the use of inclined or such like surfaces 
capable of having rotary motion imparted to them by the action of the 
air thereon when uncovered, and by clappers or strikers acting on bells 
or gongs or other soun means, detonating or other ignitable matters, 
to obtain an alarm, with indication of the locality where the assistance 
is necessary. Applicable to lighthouse, ship, and other use. 

2755. Preventinc Waste or Water, C. Carter, Liverpool.—Dated 20th 
June, 1873. 

This invention relates to that system of supply in which a cistern, 
vessel, or compartment containing no more water than is required to be 
delivered or drawn off at one operation is connected to a tank, pipe, or 
other main. At present the cistern of limited supply is made indepen- 
dent of the tank or main, and is found in practice to be exposed to the 
dangers of breakages and explosions when there is extreme cold, on 
account of its small capacity ; and the object of this invention is to pre- 
vent these inconveniences and at the same time to attain economy. The 
independent cistern placed below or within the tank or 
main; but it is now formed by simply making a partition in the tank or 
muin at such a distance from an end or side that the cubical contents of 
the smaller division shall be equal to the quantity of water required to be 
delivered or drawn off, the two compartments communicating with each 
other by means of a pipe at the bottom, and as both compartments are 
only part of one tauk or main the expansion and contraction of the 
several parts are equal and no breakages take place. 

2756. PaNneLtinc anp Movutpinac Macsixe, B. T. Hughes, London.—A 
communication from L. McD. Hills, New Haven, Connecticut, U.S.— 
Dated 20th August, 1873. 

This invention relates to a machine for working wood, the class of 
work done being known as paneling or moulding, and the invention con- 
sists :-— , in an adjustable templet in bination with hani 
for working els of different dimensions. Secondly, in a stationary 
table with adjustable collars in combination with mechanism for work- 
ing mouldings. 

2757. Instruments For Spreapinc Gum, Paste, GLUE, OR OTHER 
UniTING MATERIALS AND Liquips, BF. A. Thomson, Manchester.—Dated 
20th August, 1873. 

For covering the surfaces of the several substances to be united 
together brushes of various forms are at present used, notwithstanding 
the certainty of their being clogged and hard when they are dry or not 
in continuous use, and the object of this invention is to obviate these in- 
conveniences and effect economy. As substitutes for the various shaped 
brushes now in use the inventor fixes in suitable handles pieces of vul- 
canised india-rubber or caoutchouc of any required shape, and it will be 
found that tools or spreaders so made do not become hard and clogged 
when dry, and nw require pinching with the fingers and afterwards 
shaken to remove ihe superfluous matter and be ready for immediate use. 
2°758. Traction Enotes, W. R. Lake, London.—A communication’ from 

R. C. Parvin, Farmington, and N. Overman, Canton, U.S.—Dated 20th 
August, 1873. 

The improvements relate to a traction engine designed for use on roads 
and for various agricultural , and particularly for steam plough- 
ing. The propulsion of the jek accomplished by a traction d or 
eniiens carrier. The band is caused to move by suitable gearing connect- 
ing with the boiler located in the front part of the engine. The traction 
band is provided with transverse bars or feet, which are alternately 
drop} upon and taken from the ground. The feet are formed with 
rounded or convex faces, and the frame upon which the traction band is 
hung is secured to the boiler through a joint in such manner that neither 
the front nor rear section of the engine will be raised off the und by 
an obstruction ; the boiler is sustained in front by guiding-wheels ; the 
ploughs are secured at the rear end of the engine and are made adjustable 
by suitable means. 

2760. Treatine Sewace, W. H. Hugi Eecles.—Dated 20th August, i873. 

The essential points of this invention have reference to the treatment 
of se , night soil, and other refuse; and consists in employing 
mate: such as peat, sand, sawdust, coal, coke, sea weed or other vege- 
table matters, and also domestic, town, farm, or other refuse or sweepings 
or ashes in conjunction with clay, sand, Portland or other cement, mag- 
nesia or um limestone, salt, or mixtures of two or more of the 
same, in order that the Iti bination, after having been sub- 
mitted to a carbonising process, shall form what is termed a cement or 
carbonised product. 

2762. Buast Furnaces, J. Green, Brymbo.—Dated 21st August, 1873. 

The invention relates to an improved mode or arrangement for dis- 
c the “‘scoria” from the hearths of blast furnaces, and is appli- 
cable to existing as well as to new furnaces. In place of making the outlet 
for the “‘ scoria” through an opening below the *‘ tymp plate” the inven- 
tion consists in iy ~ &  scoria to discharge through the ordinary 
“tymp —, by for g a hole therein. The “‘tymp plate” is kept 
cool in the ordinary manner. 

2764. Raitway Points or Switcues, J. Bell, jun., Portobello.—Dated 
2lst August, 1873. 

In carrying out the invention the switches are moved by wedges, and 
there is a guard rail which pr ts the t of the switches when 
there is a carriage near the points, whilst locking bars prevent the 
movement of the signals excepting so as to agree with the switches. 
2766. Soar, R. Gibbon, Maidstone.—Dated 21st August, 1873. 

The object of the invention is to obtain soap possessing increased 
cleansing properties, particularly adapted for laundry aud such like uses, 
and this is effected by the combination with the soap, during manufac- 
ture, of the best imperial or other blue. 

2767. Huciina anp SEPARATING SEED on Grain, W. RB. Lake, London.— 
A communication from G. F. Squier and H. C. Squier, Bugfale, U.S. 
—Dated 21st August, 1873. 

By ths First of the said invention the inventor produces a machine 
that can be ly operated by nt pee when uired, and by which 
the hulling can be easily and rapidly carried on without heating 
or breaking the grains or injuring the enamel. The Second part of this 
invention relates to mechanism employed after the hulling, for the pur- 
pose et separating the chaff from the grain and the hulled rice from the 


2770. Srinninc anv Dovpxina, 7. H. Rushton and R. Tonge, Bolton.— 























Dated 21st August, 1873. 
This invention ist an imp’ d arrangement of mechanism for 
Feo trom saris, and allowing tho yur se'Ne tioand nearer te the aptodie 
rr wound nearer to 
point then heretofore, 
2778. Treatixc Zixc A.voys, J. t, London.—A communication 
sy M. Guillem, Marseities.—Dated 2ist A 1 
invention relates to an improved metinod of F recovering zinc which 
has been used for desil ig or separating other metals, chiefly lead. 
To carry this t ages in a fu or more 
—- = melting pots, into which the containing 


heat being obtained, the zinc volatilises and through into 
the receiver, where it is deposited in a metallic state. wpe 


2779. Propucrion or Licut From Benzive, Napuraa, &c., W. R. 
Laks, London.—A communication from J. D. Whidden, B. F. Reed, and 
J. W. Fletcher, Chelsea, U.S.—Datet 21st August, 1873. 

The suid invention relates larly to that class of vapour burners 
in which is employed a supplementary jet to assist the generation of 
bin ng from the illuminating medium, it also relates to a tan« or reser- 
voir to be applied to a lantern frame of a street lamp, the tank being for 
the reception and holding of the liquid hydrocarbon to supply the above 
vapour burner. 

2782. Motive Power, L. M. Brachigny and J. E. Deschamps, jun., Rowen. 
—Dated 22nd August, 1873. 

The essential organs of this hanism are ble bellows fixed to a 
jointed chain circulating like a noria upon two guide wheels superposed 
in the interior by a receiver full of water. The bellows are put 
by special duits in ti communication with the ex- 
terior air, so that they can open and become filled with air while 
rising, whilst the bellows which descend on the other side close and 
become of air by the effect of the weight of leaden plates which 
form the bottom of these bellows. 

2783. Watcues anv Ciocks, A. C. Henderson, London.—A coimunication 
Jrom A. J. V. Dubriel, Ham, France.—Dated 22nd August, 1873. 

This invention consists in adapting to time-pieces, clocks, or watches a 
circular dial turning freely within an aperture made in the clock or 
watch dial, being supplementary thereto and in substitution of the minute 
hand, this latter being engraved or otherwise marked on the movable 
dial in black or other colour. This false hand represents the city whence 
the calculation is taken from, and the dial on which it is marked turns 
in the same manner as and in place of the minute 
dial is divided into a variable number of parts as desired, each of which 
denotes a country, island, city, or towa. 


. Locks anp Keys, B. Hunt, London.—A communication from D. K. 
a and A, Middleton, jun., Philadelphia, U.S.—Dated 25th August, 
The objects of this invention are to uce a strong and compact lock, 
and increase the difficulty of picking locks without unduly complicating 
er increasing the cost of the same, to facilitate the construction of keys 
for many tumblered locks, to prevent the destroying or defacing of a seal 
by mere tampering with the lock, and to enable a bolt or basp to be 
readily withdrawn from and inserted into its place in a lock casing with- 
out removing the cap-plate from the latter. 
2809. Improvep Furnace ror Burrine Resipvues, C. Schacher and L. 
Feret, Paris.— Dated 26th August, 1873. 

The combustible is supplied to the furnace through a conduit, and falls 
on to a series of superposed hollow cones, the lower ones of which ate 
truncated while the upper one is perfect. The draught is supplied to 
the furnace under pressure through a pipe which debouches into the 
lowermost of the series of cones. A space is left between each of the 
cones through which the air passes to that on the combustible falling 
over them ; the air forcing its way through produces a vigorous combus- 
ee Fire-bridges are so arranged as to produce an almost perfect com- 

ustion. 

2831. Brusues, G. A. Scott, Florence, U.8.—A communication from the 
—— Manufacturing Company, Florence, U.S.—Duted 28th August, 
id 

It relates to the manufacture of brushes in which the bristles are 
secured in plastic material, which hardens and forms the back and 
handle of the brush, and consists in the construction of the sections 
forming the mould, in their joint action for facilitating the process, and 
in the operation and devices fur removing the brush when moulded, the 
brush being by the operation finished as to length, position, convexity 
of surface, and ‘ penetration.” 

2834. Manuracture or Gas, IW. H. Maitiand, Loadoa,-A communica- 
tion from 0. C. Huffman, New York, U.S.—Dated 28th August, 1873. 

This provisional ane describes processes and ap tus for 
the production of illuminating gas of high candle power from liquid 
hydrocarbons bined with at pheric air, or with gus of low candle 
power, derived from the distillation of certain inferior qualities of coal, 
or with other suitable gaseous or aeriform matter. 

2922. Buckies ror Braces, Betts, aND Banps, J. Tyrer, Aston.—Dated 
5th September, 1873. 

According to this invention the upper part of the frame of the buckle 
or fastening is provided with a jointed or pivoted frp ing or fixing bar 

poral he ? 











1 el with the cross bar cf the frame. ower edge of the 
gripping bar is serrated, and when turned down upon the frame and 
pressed inwards its serrated edge enters the web. The tension of the 
web draws the bar inwards, and the brace web or band is gripped be- 
tween the serrated edge of the gripping bar and the cross bar of the 
frame. To release the webor band the frame is held stationary, and the 
web or band is pulled down; the gripping bar is thereby pressed out- 
wards, and its serrated edge disen, from the web or band, when 
the latter may be adjusted without obstruction from the gripping bar. 
Arrangements are also described in which the jointed gripping ce is re- 
lated by a sliding bar or frame, or by the serrated bar ofa lever at the 
ront of the web or band, between which bar and the frame the web or 
band is gripped. 


593. Stream anv Saitine Vessecs, W. Clark, London.—A communication 
Jrom R. Lo Forte, New York, and R. Quintaralle, Brooklyn.—Dated 17th 
February, 1874. 

This invention relates, First, to means for preventing the injurious 
shifting or rolling of grain or seed, or even liquid cargoes in ships’ holds, 
and consists in the employment for this purpose of a series of blades or 

lanks, hinged to the underside of the deck and proj downward 

ito the cargo; Secondly, to an improved auxiliary rudder for use when 
the rudder has been swept away, constructed with swivel blocks at its 
front edges and attached on both sides the vessel by a systera of chains 
and pulleys. 

614. SrrenoTHEeNINc CANNONS AND OTHER CyLINDERS, J. F, Allen, New 
York.—Dated 18th February, 1814. 

The nature of this invention consists in forging, rolling, or casting thin 
metallic rings or plates, either conical or with radia’ co! tions, 
and then pressing these rings or plates straight when cold, so t the 
8! arising from any pressure acti the inner circumference 
+ be more equally distributed between the inner and outer circum- 

lerence. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


AN important step hasbeen taken towardsarriving atasatisfactory 
basis for adjusting the wages of the English ironworkers, The com- 
mittee whose names were mentioned in last week’s ENGINEER met at 
Derby on Friday, when the masters submitted for the acceptance 
of the men the following propositions :—That the average selling 
prices of the iron made by thet welveStaffordshire firms hithertotaken 
inte account in this district, and those of the iron made by the 
North of England firms, members of the arbitration board, shall 
be ascertained in the manner hitherto adopted in these two districts 
respectively for the ths of D ber, 1873, and January and 
February, 1874, and thenceforth every successive three months, 
The two average prices for the North of England and for Stafford- 
shire respectively arrived at in this manner shall be added 
together, and then divided by two, and upon the resulting average 
prices the rates of puddling shall be fixed at 1s. for every pound 
(20s.) of selling price, with the fractional fluctuations as before, 
and mill rates in proportion. The examination of the books to be 
made for three months ending one month previous to each quarterly 
settlement. That this basis of settling ironworkers’ wages shall be 
nae | on ies, until it be terminated by three months’ 
notice by either side, to be given on January Ist, April Ist, July 
1st, or October ist ; but no such notice to be given by either party 
prior to January lst, 1875, It was likewise resolved, “‘ That the 
prices in both districts be taken out immediately for the three months 
ending rane 1874.” And also ‘‘That a further meeting 
be held at 7, Westminster-chambers, Victoria-street, London, on 
Wednesday, the 18th March, at noon, at which time every effort 
must be made to hawe the prices ready.” The men have these 
propositions before them, and they are supposed to be di ing 

m. Nothing is likely to come of the discussion till the av 
prices are known to the men. But a reduction in the cunvenb onal 
of their wages is deemed certain. 

Nor is this the only reduetion that is to come about. Before I 
state it, let me say that in Wolverhampton on Wednesday the 
market was all as to the course to be taken by the 
Chersieph, ‘Thal, the fecsting will determine pon bcinging 

@ meeting wi u 
wn [ths coal seems no doubt, Tho emenies 











of there 
rates which have prevailed pen go ebeg the past twelvemonth 
—for the current rates began Mareh Jast year—have nearly 
strangled the iron trade of the district; even as similar actions by 


i; the movable | 


colliery owners and coke makers have had corresponding effec’s 
upon the iron and steel industries elsewhere; and it is felt that nu 
good will be done if the reduction -to be declared to-day should 
not be 4s. or 5s. at the best. It appeared to be admitted that the 
colliers would submit to some reduction of wages. Certain of the 
Lancashire miners have had to submit toa drop ; but such a drop as 
the Lancashire men have taken, would not, the coalmasters argued, 
be sufficient to meet the exigencies of the market in South Stafford 
shire, where a reduction of more than 2s. aton wasneeded. Many 
of the coalmasters affirm that with every 2s. off coal there must 
come 6d. a day off colliers’ wages ; and that if 4s. is to be 
taken off, then 1s. a day must be the extent of the reduction of wages 
of the miner. On the other hand, there were men on 'Change to 
day who submitted that if coal should be dropped 5s, per ton, 
and the miners’ w 6d. a day, the proportions of the drop borne 
by either side would be—masters, 3s. da. ; and workmen, Is. 6d. 
| Ido not, however, profess to be able to declare the proportions ; 
| and it should be said that the estimate did not come from colliery 
| owners. That, however, would be determined to-day to sensibly 
| reduce the price of coal as well in. the Cannock Chase as in the 
Dudley and the Wolverhampton and other districts, and at the 
| same time the wages of the miners in those places, there was no 
| question. 
| The circumstance filled the market with hope that the reduc 
| tions, whatever they might be, would, together with a probable 
drop in ironworkers’ wages at the ensuing settlement, enable a 
reduction of £2 to be declared upon the prices of finished iron now 
ruling in the transactions of the firms who quote marked bars at 
, £14 and £14 12s. 6d. respectively. Such a reduction, it was be- 
| lieved, would stimulate the demand, and lead to a more than 
| steady trade throughout the ensuing | one and the summer. 
At present the export merchants will not give out orders 
for more iron than must be had promptly. They express their con- 
viction that a fall to the extent named is imperative and inevit- 
able. That good orders would be coaxed out by a drop of £2 was 
regarded as conclusive from the circumstance that already a few 
orders for sheets for Russia have been put into hand, with the 
promise that they shall be shipped directly. The northern ports 
are again declared open. This is the time of the year when, in 
ordinary times, a splendid trade is done in sheets with the Baltic 
and the Black Sea. If by a drop of £2 we do not secure the 
orders now ready to be given out, the bulk of them, it is feared, 
will be placed in Belgium, and the customers, it may be, irretriev- 
ably lost to this district. 

As is usual when the prices of this country are below those 
ranging in Belgium, the Belgian ironmasters are pushing their 
commodities here. Since the date of my last a sale of Belgian 
bars and sheets has been effected in Birmingham at, delivered in 
London, £9 16s. for bars, and £12 15s. for sheets of 20 wire gauge. 
The lowest figures at which Staffordshire bars can be obtained in 
London is £12; there is an excellent margin upon the bar prices, 
whilst the Belgian quotations for sheets are under our cheapest 
rates. The importance of the transaction is attempted tu be 
| weakened by the more than insinuation that the Belgian iron is 
| not of the quality equal to that produced in this district, but the 
agent for the Belgian firm asserts that what he has sold will prove 
in no way less reliable than the Staffordshire goods. The compe 
tition is serious; and it can only be stopped by the action which 
the coal and iron masters in this district seem to have made up 
their minds to pursue. 

The seriousness of it is much greater than this single transac- 
tion would indicate, if the statement in the Times of Wednesday, 
made on the authority of Messrs. Alexander Sparrow and Co., ot 
Liverpool, is authentic, and we have no reason to believe that it 
isnot. These gentlemen say :—‘‘ Under the influence of recent 
high prices American production has doubled. France is com- 
peting with us all over Europe. Belgium is an active competitor 
in Canada, South America, and even in the home trade. Recently 
a steamship owner entered into a contract to c 50,000 tons of 
Belgian iron to London. Belgian iron and manufactures of iron 
are being shipped direct to English and Irish ports.” This letter 
was much discussed on Change in Birmingham to-day, as also in 
Wolverhampton on the day before—where the other leading state- 
ment of Messrs. Sparrow's letter, as to a proposition addressed to 
‘*a prominent and old-established house in connection with the 
iron trade” by an association of masters in England, suggesting 
that the Belgian firm should join the English Protective Associa- 
tion and thus combine to maintain prices, appeared to be received 
with surprise, Ir ters of position repudiated such a com- 
munication as was referred to; for the information upon which 
Messrs. Sparrow founded their letter further asserted that the pro- 
posal from England contained the declaration that the association saw 
with surprise and regret the prices at which the Belgian makers 
were now selling, ‘‘the fixing such prices being an act uncalled for, 
calculated to do English makers harm and themselves no good.” 
Ironmasters here admitted that such an intimation would possess 
a character of impertinence of which they would not certainly be 
a Of course, it does not follow that an indiscretion of this 

ind has not been committed in one of the other iron districts in this 
kingdom, or, indeed, that some one in the Birmingham and Stafford- 
shire districts has not been foolish enough to perpetrate it. In 
justification, however, of the leading men hereabouts it is only 

ight that this much should be said. : 

twas, however, admitted, as well to-dayas yesterday, that in iron 
and steel and in goods made of these metals of nearly all classes, 
but especially of the engineering description, this country will be 
subjected to a growing competition more than proportionate per- 
haps to the increase in the population. In this connection the 
information just made public relative to the efforts of the 
Russian Government to encourage home manufacturers, alluded to 
recently in Tug ENGINEER, are being spoken of here with gravity. 

The industries which cluster around the collieries and the iron- 
works have not undergone much change in the past week. The 
inquiries at the engineering concerns are not of — significance in 
respect either of the foreign or the home demand. The best 
inquiries relate to Indian requirements, They apply to roofing 
and such like work, of which a fair proportion is almost certain 
to reach firms here who have tendered. 

The market was engrossed with the action of the coalmasters, 
who assembled in great force, and determined to reduce Cannock 
Chase household and forge qualities 5s. and 4s. a ton respectively, 
with a drop in the miners’ wages of 1s. On the 3lst inst., South 
Staffordshire thick coal will be lowered 1s., and colliers’ 1s. ; 
thin coal reduced 94. The announcement was received with very 
much satisfaction, and it led to confident belief that an excellent 
spring and summer trade will commence. Anticipated reduction 
in the quotations for iron transactions were deferred, 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Arter the long period of depression it is gratifying to be able to 
report a slightly improved tone in the iron market of this district. 
ing the past week buyers have been operating more freely, 
inquiries have been more numerous, and prices have been decidedly 
firmer than when I last re — It is ho that the most 
FS times ‘re now Passed, and that we shall see a gradual 
10 pa ly very slow, improvement. t some 

makers have now their - atel 


there is not much 
week, 





to 
omg quality, for delivery in the above districts. 
There is not much inquiry for iron ore, and there has of late 
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been rather a lull in this branch of trade. There is not much 
change to notice in the general position of the iron works. TI! 
blast furnaces are very quiet and the finished iron works and ship- 
builders are in the midst of a dull trade. Locomotive builders, 
however, are busy, one or two good orders having been received, 
and there is a little briskness amongst toolmakers and one or two 
branches of the engineering trade. : : ‘ 

The coal trade generally “age een a. and prices are steadily 
creeping downwards. In the immediate districts of Manchester 
there is a fair demand, and orders are coming to hand since the re- 
duction which I announced last week; but trade is far from brisk, 
and further concessions are looked forward to. In the Wigan dis- 
trict trade is exceedingly quiet, and although no formal reduction 
has yet been made prices are gradually moving downwards. Some 
of the best class of house coals have maintained their value, but 
other descriptions, especially engine fuel, are offering at 
ver: vasiable quotations, and there is a ze amount of 
underselling to secure orders. Strikes are being put down, 
although not as yet to apy large extent; but this, to a certain 
extent, is being prevented by some of the pits having been put on 
short time. In the Tyldesley district the demand for steam coal 
and slack has been anything but good, and slightly lower prices 
have heen accepted. In the Ashton and Oldham districts a reduc- 
tion of 10d. per ton has been made this week, which is to be 
followed by a further reduction of 5 per cent. on wages. Although 
for export purposes there has been a fair demand, and some good 
inquiries for cannel and steam coal are coming to hand, the coast- 
ing trade is exceedingly dull, and prices are drooping. = 

The wages question in the Wigan and South Lancashire districts 
generally has not yet been settled, but a meet 3 
early next week at which the matter is to be decided. The 
general feeling is, that on a formal lowering of the price of coal 
there should be a reduction in es of from 15 to 20 per cent. 

The usual monthly meeting of the Lancashire and Cheshire Coal- 
owners’ Association was held in Manchester on Tuesday, but the 
busi was fined to appointing the parliamentary committee 
for the ensuing session, : 

The executive committees of the National and Amalgamated 
Association of Miners have met together this week in Manchester, 
and the two new M.P.’s—Messrs. A. Macdonald and T. Burt— 
have been congratulated on their success. 


ei 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE expectation confidently entertained by most people that the 
= of coal would = a general reduction on the 2nd inst. 


as so far proved to be without foundation, although there are not 
wanting cases in whieh a drop has already been declared. I 








is to be held | large 





hear of one such instance where a Sheffield coal-mining firm 
have issued a circular to some of their customers, giving in- 
formation of a lowering of prices. The Sheffield United Gaslight 
Company have put down the price of their productions to the fol- 
lowing figures, viz.: Gas coke, 18s. ; soft washed breeze coke, 
17s, 6d.; and breeze coke, 16s, 8d. per ton at the works. This is 
a fall of 1s. 8d. in gas coke, and 10d. in breeze coke. Hard melt- 
ing coke of local make still realises 26s. to 28s., and soft coke 29s. 
to 31s. per ton. Foundry coke in the Rotherham district is quoted 
at 35s., or thereabouts. 

The South Yorkshire Steam Coalowners’ Association have met 
during the week at Barnsley, and it is understood have decided to 
lower the price of steam coal still further. As yet, however, no 
announcement of that nature has come to my knowledge, That 
such a reduction can long be delayed “p impossible in the 
face of the existing limited demand and off in trade. It is 
certainly possible for the coalowners and coke producers to keep 
up woh wa means of an artificial combination, and it may pro- 
bably be effected, but in the long run such a policy must inevit- 
ably prove suicidal to those who promote it. The interests of the 
iron and steel manufacturer and the fuel producer are so clearly 
identified with each other that for the latter to act in opposition to 
the vital requirements of the former is the very acme of folly and 
must ultimately injure both. 

Those who wish to “keep up” the price of coal and coke 
should recollect, primarily, what is here urged, and shou'd then 
note with what amazing rapidity the price of fuel is falling in 
the Creusot, Charleroi, and other continental districts. That this 
gives the foreign manufacturers a great advantage is evinced by 
the fact that at the latest adjudication of contracts for the State 
railway of Belgium the Cockerill Company secured that for 
Bessemer steel tires of best quality at the price of 5173f. per 
100 kilos., as well as those for 800 tires for carriage wheels of fine- 
grained iron at 4lc. per kilogramme, and for 120 ditto for tenders 
at 49c. In the same competition Messrs. Cooper and Company, of 
Leeds, managed to obtain the contract for twelve crank axles for 
locomotives in the rough at 20,580f., but were closely pressed by 
—— (Brussels), the Bochum Company (Westphalia), and 
others. 

In the Barnsley district the ironworks are doing what appears 
to be a moderately good business, mostly on plates and sheets. 
The Penistone establishment of Messrs. Cammell and Co. is fairly 
busy on Bessemer material in the rough, tires, axles, and a mode- 
rately good output of rails. 

At Sheffield itself there is no noteworthy change in the general 
condition of the heavier branches of trade, and they need not 
therefore be alluded to in detail. 

The Leeds engineering works are yet fairly active, as indeed 
are the principal ones at Sheffield. Messrs. Hathorn, Davis, and 
Company, Sun Foundry, Leeds, have recently sent off some large 
engines to Russia, India, and elsewhere. The eame firm have 
turned out some very powerful pumping engines for collieries 
Newton Gap, Clay Cross, &c. 

The Rotherham stovegrate manufacturers are enjoying a 
aoe amount of activity—mostly on foreign and colonial 
orders. 

The brassworks of the same locality are still, as indeed they 
generally remain, very busy on closet fittings, water meters, taps, 
hydrants, and general plumbers’ and engine fittings. 

‘A strike has somewhat suddenly cropped up in the cutle 
trade. Some meaths back the ) firm (Messrs. Josep 
Rodgers and Sons, Limited) gave notice to their spring knife 
cutters of a reduction in wages equal to 1s.,8d. in the pound, or about 
8 per ceat. ; at the time the men objected, and the notice was 
postponed. Now that the firm wish to enforce it, the spring-knife 
cutters and grinders, to the number of over 300, have struck and 
decline to resume work at the reduction. 

A movement is on foot for taking joint action in order to secure 
a reduction of the South Yorkshire miners’ wages. This week five 
collieries belonging to Messrs. Wells, of Eckington, have been 
thrown idle, together with the 600 men employed thereat, in con- 
sequence of a dispute between the proprietors and the enginemen ; 
a day or two will probably witness an amicable settlement. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THe North of England iron trade is in rather a languid condi- 


tion.. Prices are steadily falling day by day for both crude and 
manufactured iron. Pig ramay A now pes at 75s. for No. 3, 


whereas it was at 100s. just immediately before the new and 

as other markets are falling in sympathy with that of Cleveland 

there is little or no reason Gxpeot & revival of activity and 
re 


such a low range of prices will soon come into effect, if ever. 


= 


cess, if it has to come into ion at all. Stocks are rapidly 


The | accumulating, and when the New Warrant Stores Company esta- 


blished in Middlesbrough commences operations, it will havea 
respectable nucleus upon which to lay 4 foundation. The finished 
iron trade is still very dull ; orders are scarce both for rails and 


plates. ; : 

Shipbuilding on the Tees, Wear, and Tyne is to brisk, 
but shippers who have new specifications to give out are ¢ — 
a considerable reduction from the prices of last year. Since 1 
the cost of building an ordinary iron hull has been increased fully 
one-third, and in some cases nearly one-fourth. In other words, 
hulls have cost from £8 to £10 aad ton more since the rise 
of iron and coal than they did before that event. Now, however, 
that both iron and coal have fallen considerably in value, ship- 
building is again in a transition state, and shipbuilders have a 
difficulty in getting the prices they would-like. At Stockton, 
Messrs. Pearce and Co. are bui some vessels for Krupp of 
Essen, the great Prussian steel maker, while Messrs. Blair and 
Co. are supplying the engines 

The forges in the North of England are getting rather short of 
heavy work. For the last eighteen months the usual quotations 
for ordinary marine forgings, such as crank shafts, &c., have been 
from £50 to £55 per ton; but shipbuilders are disinclined to pay 
that price any longer, and some specifications now in the market 
are iikely to be taken at £45 per ton or thereabouts. 

Within the past ten days the price of manufacturing and house- 
hold coal has dropped from 3s. to 4s. per ton. In cases where the 
old rates are maintained, notice has been, or is about to be, given 
of a reduction. All kinds of coal are yrene | and there is a 

accumulation of stocks at some of the principal collieries. 
Steps are being taken to procure a reduction of colliers’ wages. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A SLIGHT improvement has taken place in the condition of the 
Glasgow warrant market since I last wrote. There has been a 
little more disposition to do business, and the prices are from 1s, 
to 2s, higher than they were a week ago. On Thursday the 
market was firm, and a business was done from 88s. 6d. to 
89s. 3d., closing at 89s. The market was also firm at the openin, 
on Friday, and in the earlier part of the day a large number o 
transactions took place at about 89s. 6d., but the closing figure 
was 88s. 3d. On Monday there was a more decided improvement, 
and a business was done at from 89s. to 90s. 6d., whilst on 
Tuesday the os rose with a fair market to 91s, 9d., sellers, at 
the close, asking 92s. E : 

The quotations of makers’ iron, which are again somewhat 
lower, are as follows :—Gartsherrie, No. 1, 100s.; No. 3, 93s.; 
Coltness, No. 1, 102s. 6d.; No. 3, 92s.; Summerlee, No. 1, 
100s , No. 3, 92s.; Carnbroe, No. 1, 96s.; No, 3, 92s.; Monkland, 
No. 1, 93s.; No. 3, 91s.; Clyde, No. 1, 93s.; No. 3, 91s.; Govan, 
No. 1, 93s.; No. 3, 91s.; Langloan, No. 1, 100s.; No. 3, 92s. 6d.; 
Calder, No. 1, 100s.; No. 3, 923.; Glengarnock, No. 1, 
97s. 6d.; No. 3, 92s.; Eglinton, No. 1, 92s.; No. 3, 90s.; 
enna, No. 1, 92s.; No. 3, 90s,; Carron, No. 1, 100s.; 
Shotts, No. i, 100s.; No. 3, 928 6d.; Kinn eil, No. i, 95s.; 
No. 3, 91s. 

Bar iron has been reduced 103. per ton, being now quoted at 
£12 10s. The shipments of pig iron from Scotch ports during the 
week ending the 28th ult. amounted to 10,580 tons, being con- 


siderably r than those of the previous week, but showing a 
decrease of tons on the corresponding week of lust year. 
In the malleable iron trade there is nothing new to note. 


Offers are about as difficult to obtain as ever, a number of the 
mills are very slack, and in not a few cases work is being executed 
under the published quotations. Itis believed that manufacturers 
are only awaiting the settlement of the wages question in the coal 
trade to take some decided steps with the view of improving the 
trade, 

The condition of the mining labour market is very ttled 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been very little of interest occurring this week, and 
no improvement w recording. I stated last week that rail 
quota had fallen 10s., and this was the case in a few 
but it has not been a general decline, and hopes are held out that 
with the influx of spring orders the Movement may not 
only be me we on _ Baggs cheng er It is known that 
some impo orders p » Principally from 
Russia ; and though our American trade is apparently pov there 
is still some t promise for the tin-plate manufacturers, as well 
as for the steel rail works, The Landore Works, near Swansea, have 
hitherto enjoyed a monopoly of the New York trade, but I shall 
be much mistaken if some of the Monmouthshire works do not 
get a share. The Rhymney Ironworks continue in a satisfactory 
state and get a full share of business. Nantyglo and Blaina have 
also been expo’ and the Dowlais and Cyfarthfa Works oon- 
tinue in tolerable liveliness considering the dull times we have 
— upon. . The Ebbw Vale oe — as the Landore are 
urning out a fair quantity as well as of spiegeleisen, but 
T look in vain for that A pendaeien af Soul rails which was 
anticipated last year. railways in this district would find the 
steel rail by far the most economical where the traffic is consider- 
able, but the great expense of relaying is only undertaken in some 
cases. 


I must cite one instance where relaying has been carried out 
with marked benefit—the Abernant tunnel, This place is now 
pronounced by Col. Rich as safe in all ts, but had he gone 
through before the late stoppage he would fens had very different 
views. I travelled through it lately, and was very much pleased 
with the smooth run enjoyed, so even and rapid in comparison 
with the past. There is not much to record in connection with 
the railways, a branch here and there being all that is intended 
this spring, while the tramway speculators are also rather halting. 

pe ly wees Bat ree asa fine scope for a tram- 
way 8 ion, but so far there appears no enterprise afloat. 

Speculators in coal will have an opportunity, or rather, several 
opportunities, afforded them shortly in Monmouthshire. Glamor- 
ganshire hitherto has been the great field, but I repeat the = 
of one well versed in the matter when I state that the day of Mon- 
mouthshire is yet to come. 

One of the new companies in the district of Hengoea is making 
good way. I allude to the on The Tred Iron Com- 
we are carrying out a large contract with a leading Liver- 


firm. Some good coal finds have taken place near Ton: 
in Glamo Mr. Crockett, a most cncneesial disco vee ae figures 
in one o 


The Cardiff School of Science is making good headway. A most 
gratifying meeting took place this week, when a large number of 
prizes was given away. 

I have no change to report in connection with the coal trade. 
Steam coal is as as ever, but house coal is quoted at low prices 
except by a few of the leading firms. 
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and most unsatisfactory, and on that account the values of coal 
have not been disturbed. So many district strikes have occurred 
within the past fortnight, and the men all over the country have 
had so many idle days attending meetings, that coals have scarcely 
been so plentiful, and consumers may yet have to wait a con- 
siderable time before they will be able to obtain fuel on easier 
terms. 

Notices of a reduction of wages to the extent of from 1s. to 2s. per 
day have now, with a few exceptions, been given to the miners by 
their employers all over the country. Generally speaking these 
notices extend over a fortnight, but in some instances three weeks 
have been allowed, while at one colliery (Rosehall) in the Coat- 
bridge district the men have got notice that their services will 
not z required after twenty-one days. As far as Lanarkshire is 
concerned it is no secret that in the present case the coal masters 
are acting in concert, while in Ayrshire and also in the east there 
is a disposition to adopt alike course. In whatever action the 
may ultimately take, therefore, the miners will have to contend, 
not with isolated employers, as has been the case so frequently in 
past times, but with organisations of masters banded together for 
a common purpose and prepared to attain it by common sacrifices 
if necessary. One thing is plain, and that is that the men in the 
west have all but ere eget given up the hope of being able to 
maintain the wages at the high figure that has now prevailed for 
more than twelve months. Ata number of collieries the reduc- 
tions have been accepted, and with the view of counteracting them, 
if possible, the miners are further minimising their hours and 
days of labour. But many of them are now learning to their cost 
that restriction can only carried to a certain length without 

ing ruinous to themselves. 

A very fully attended conference of delegates was held in Glas- 
gow on Monday, at which Mr. Macdonald, M.P., as usual, gave 
the meeting the benefit of his advice. He denied that he wished 
to maintain a high rate of wages, or to encourage exor- 
bitant demands on the t of the workmen. What 
he contended against was the starvation prices that might 
come if they did not carefully watch the course of events. 
During the last few weeks, he said he had been urging the men to 
accept a reduction as inevitable, and the only question uhey had 
to consider was whether it should be so much as that given notice 
of by their a He was agreeably surprised to hear that 
the employers in most cases given a fortnight’s, and in some 
instances a week’s, notice. This seemed to indicate that they 
were J i mye to accept some compromise ; but, at any rate, it 
would give the men breathing time to look the matter fairly in 
the face. A resolution was passed to the effect that the meeting 
was willing to refer the question of a reduction of wages to arbi- 
tration, and desired a conference with the employers, at which 
it might be discussed in a friendly manner. 

The miners of Mid and East Lothian have resolved to cease 
work until the masters withdraw the notices of reduction ; but in 
pteonn # and Linlithgow it has to accept it where 
inevitable. At a number of collieries where the men are on strike 
their families are being ejected from their homes by warrant of 
the sheriffs, 

The largest steamship that has hitherto been built for the 
Cunard line was on Wednesday launched from the yard of Messrs. 
J. and G. Thomson, Dalmuir, near Glasgow. The new vessel, 
which is named the Bothnia, is upwards of 4500 tons burden, 
455ft. in length, 42ft. Gin. in breadth, and 36ft. in depth. She has 
been fitted up to accommodate 300 first-class and third-class 
eee are 600-horse. power, and she was 
a with her boilers, funnel and masts erect, and all > 


same firm engaged a 
ic the se and they have on 
Ounard line. 





cheapening of raw material and of labour must be a gradual pro 


gate horse-power of L5, 









































|| 4 
Cas'ings—Large— 4e0d4a £4 4.|| tron—Pig in Scotland— 4ad, 4244, 
ecccecee 0..1310 0 | Me. 1 svccccccce 410 6.000 
0..10 7 6|) 490.000 
0..13 10 0) 
0 0..1310 0|| 415 0..000 
0..13 0 0) 40 0.000 
0.0 00 476.000 
0..13 10 "| 4 ° 9.08 00 
-|14 © 0..17 0 0 
0..20 0 0! +|14 0 0.17 0 0 
0..10 2 6)) 
0..20 0 0) -|10 0 0.1 0 0 
0..2 0 0 1230 0..18 0 0 
0..21 10 0|| +|10 0 0..1010 0 
00.000 9 0 0..1010 6 
0 0..20 0 0) 
} +| 800.000 
© 0-8 2 0) 610 0..7 00 
0 0..83 0 0 70%.000 
0 0..09 0 0) 
0 0..1000 0) 610 0.700 
0 0..d1 0 0)) 810 0.9 @ 0 
0 0 0.0 0 0) 700.80 0 
93 0 0..98 0 0) 
000.000 17 0 @..1710 0 
1 8 0.110 0)| 1415 0..16 0 0 
18 0.111 0}! +|1315 0..19 0 
100.000 1410 0.1510 0 
}190.110 0 -|14 0 0.18 0 0 
| 50 0 0..0 0 0 
120.160 211 5 0..23 0 0 
OoMo0.140 24 0 0..2410 0 
| (223 5 0..8 0 O 
016 0..018 0 -|25 0 0..0 00 
017 ¥..0 0 0} 300.000 
012 0..u14 0} 27 0 0..0 0 0 
080.01 0 30 0 0..0 00 
120.18 0 000.000 
| . + | 3610 0.37 0 0 
014 0..015 0 B coves 30 0 ¢..88 0 0 
016 ¥..18 0 0) Yellow totinged.. | 82 0 0..36 @ 0 
100.140 «| 29 5 0..2910 0 
11 4.130 -/4300..000 
lo 8.11 0|) 42 0 0..43 0 0 
| .|35 0 0.36 0 0 
018 0..1 0 0 
01 0..0 0 0 3 6.. 
eee 076.901 0 4% 00.000 
eeecece 120.1 36 200.000 
pes 1006.13 0) -|000.000 
eo 015 v.. 018 0)) -| 006.000 
1} -| 000.000 
Angle in Glasgow ..../ 1310 0..14 0 0 | #310 0..0 0 0 
Bar, Welsh, in London| 1115 0. 12 0 0 + | 30 0 O81 0 0 
G soeeseee | 1210 0.. 0 0 04 - | 26 0 0..2610 0 
0 0..14 0 @)) + | 3210 0..33 0 0 
@..11 12 6)| -|1910 0.0 0 0 
0 9..15 0 0}) +} 000.000 
0..13 0 0}) +}000.000 
| 19 0 0.94 0 0 
6.138 0 0 «| 28 0 0..80 0 0 
0..15 10 0} -|35 0 0..70 0 @ 
0.13 10 0) | -|22 0 0.98 0 0 
0..12 10 0} + | 2010 0..22 0 0 
0..18 0 ¥/! + | 27 0: 0.-34 0 0 
© 0..13 10 0) 3810 0..0 0 0 
0..13 0 0 «| 37.10 0..388 0 0 
0..18 10 0) +} 1060 0..1080 0 
0..15 0 0) -|2080 0..0 00 
0.. 810 0) +| 1040 0.000 
{| 50 0..0'0 0 
0..14 5 0 sees | 960 0..93 0 0 
. rae} ° : ET 10 0..97 0 @ 
0.. | Tinplates, oi 
0.15 0 0) | He onl 
v.14 0 0 see coos 0..1128 0 
0..15 10 0 | 0.118 0 
0..1215 0 o 210 
0..0 00 0.23 40 
0 0..20 0 0) 
0..15 0 0 
\j }2 0..110 0 
6.000 |} 115 0.118 © 
0..0 0 0|| | 118 0.118 0 
0..0 0 0) IX. ditto... +} 220.240 
0..0 0 0)) Fellow Metal, per lb. ..| 6 0 8.. 0 0 84 
*..0 0 0|| Sine, sheet......perton 31 0 0..33 0 0 
6.. 0 0 0||  Sulphatein Glasgow ../ 12 0 0,.14 0 0 
0..610 0) M Tron .. ices nominal. 
PRICES CURRENT OF TIMBER. 
1 1874, | 1873, 
£28 28/428 £8 Per Load 26 Pry a 
«e123 _ 0 14 10 | 14 10 15 10 || Canada, Spruce 1#..13 0 13 10}44:2019 6 
+ 310 610| 310 510 me 01.10) 9 1010 10 
-40 610)3 560 10 10 11 10) 9 20 10 10 
45 0|;4 0 410 011 o)/l1l0lL Oo 
~8 0 0|7 0 9 Oo} 1017 0/181016 0 
+ 510 0)5 0 6 0), 15 10 | 11 10 14 10 
710 0) 415 6 0) 1410} 8090 
7 0 8 0} 410 5 0} oo; o00 0 
5 5 0} 540 610 0 0) 91018 © 
. + 310 610/310 € 0 White 00 a i 
oo 315 5/210 5 5 1410) 0 
«4045/4048 best 14 10 | 39-0 38 10 
-- 220 5\/312 380 eee 1310 10 910 
+ 416 615/410 615 oes 01010; 7 08 & 
410 0; 410 60 ot oy aod, aod 
rpine.. 4 0610/4 0 610 sevveedd 615 a¢ 6 
M 00 ojo 000 seseeeeeld 616 6] 6 
Oregon ....-. 9 012 0/7069 0 M0) 6 0 
pen ea i iol as 3 
n@ eens OS 
Deals, pag O. 18 by 30, Yin, pe ee H ab 8 
Pinc ln ..22 023 0/20 OM 0 crown pipe z °. 
+ m-seelS 015 10/14 1016 0 oon B00 eee 
Srd..s+ soe 1018 0110 013 0 
































Marce 13, 1874. THE ENGINEER 179 








GOLD MINING IN NEW ZEALAND.—PUMPING STATION, IMPERIAL CROWN MINE. 








One of the greatest feats of engineering skill of which | went, and subsequently was traced, still increasing in rich- | Caledorian Company erecting a 45-horse power engine, and 
the colonies can boast has been accomplished in the | ness,intotheCaledonianmine. The strikeof thislodeis about | providirg a 12in. lift, that was afterwards supplemented 
Thames gold mining district in the province of Auckland, | north-east and south-west, and it dips to the north-west at | by anotler of 10in.; a winding engine was also erected. 
New Zealand. This district is situated on the eastern | about an angle of 45 degrees. The water line of the lode | Then the Tookey Company, whose mine was situated dead 
shore of the Firth of the Thames, a large river, navigable | was first reached in the Golden Crown mine; and as it very | on the line of the lode, also erected a powerful winding and 
to light draught vessels for some ses pumping plant; and it was hoped 
fifty miles from its mouth. It = = ————— that by working together, the two 
was in the Firth of Thames, off companies oul be able to keep 
the Turam Valley, now part of the the water down. It, however, 
goldfield, that the great navigator, soon became evident that other 
Captain Cook, cast anchor in his and more potent means would 
good ship Enterprise 104 years have to be resorted to, and this 
ago; and little dreamed he or led toa coalitionon the partoffour 
any of his stout crew how near companies — the Golden Crown, 


they lay to one of those Dorados Caledonian, Tookey, and the Im- 
perial Crown—and to thiscoalition 


ever kept in mind and eagerly eee 
sought after by the earlier navi- >! £ : was given the name of the 
gators of modern times. Hanraki, : —n = “O\ @ o= x 7 —— = “United Pumping Association,” 
the native name of the district, Z \\ Se Les : ' SS = the object of which was to pur- 
was then numerously populated = za = i} Wy , eu IN chase and erect a large Bull 
by the Maoris, and up to as late . == 7 : . | — engine, not quite complete, and 
as seven years ago was but little , : ¢ pumping gear then for sale in 
frequented by white men, and the neighbouring colony of Vic- 
was regarded, and with reason, as toria. The plan of operation 
one of the strongholds of the sketched out was simple enough, 
natives who were hostileto British being to erect the plant on a site 
rule. However, a startling revo- above where the lode should lie, at 
lution in the sympathies of the a much greater depth than had 
Hanraki natives and their atti- been gained in bs the Cale- 
tude towards the whites was donian or Tookey mines. The 
created by the discovery of gold Imperial Crown mine next to the 
in the district in 1857, a year that Tookey was selected as the site, 
will ever be regarded as memo- the estimated depth, according 
rable in the annals of the pro- to survey, at which the lode 
vince of Auckland, then suffering would be found right under where 
from a fearful reaction consequent a main shaft had been opened by 
upon the termination of the last that pry oom. being 340ft., which 
great native war and the with- was at least 100ft. deeper than 
drawal of the troops from the 
province. The goldfield proved a 
very haven of refuge to hundreds 
upon hundreds of unemployed 
men of all classes, who had been 
reduced to the verge of absolute 
indigence; and as the monied 
class of the city of Auckland 
backed the field to win, its 
development proceeded with 
rapidity, and was attended by 
success that the most sanguine 
scarcely hoped for. Line after 
line of auriferous lodes was 

opened, chief amongst which was : : . = where he had been located 
the now celebrated Caledonian ; is Sas a ee, SY for many years, Sinking the 
Golden Crown lode, but which then x . - i Imperial Crown shaft by the 
was only known as the lode that : — : — = —_ —EEEE = Imperial Crown Company had 
had been opened in a claim termed the Manakaw, situated | soon became evident that a heavy body of water would been conducted to a depth of 190ft. or thereabouts, 
on a ridge of a high spur. From the Manakaw the lode | have to be dealt with, preparations to meet and overcome the shaft being situated close to the coast range 
dipped into the Golden Crown, increasing in richness as it | that great obstacle to mining progress were made by the which there nearly approaches the sea beach, The mouth 








— 


where the lode lay in any part 
of the Caledonian mine, and quite 
200ft. deeper than the bottom 
levels of the Tookey and Cale- 
donian. Towards the middle of 
the year 1871 the purchase of 
the plant was completed, and 
before the year closed it had 
safely reached its destination. A 
competent engineer, Mr. William 
Errington, was engaged to super- 
intend its erection, and in August 
of the above year he arrived at 
the Thames from Ballarat, 








See emery 





‘through a steam pipe of 18in. diameter. The pumping 
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of the shaft was certainly not much more than 20ft. above 
the level of high-water mark, and hence it was feared that 
as sinking proceeded water from. the sea might prove 
troublesome. Happily, however, good close country pre- 
vailed, and kept the water back. Sinking the shaft so 
far had been accomplished by the aid of one 40-horse power 
engine for pumping and a 12-horse power engine for 
winding, whilst a donkey-engine was used to drive the air 
fanners. Two 12in. lifts dealt with the water, but had 
much ado to keep it under, and were finally beaten by it. 
As soon as Mr. Errington took charge, active preparations 
for the erection of the new plant were commenced. Firstly, 
a foundation capable of sustaining the enormous weight of 
the etigine and pump had to be prepared, and this involved 
excavating round the shaft to a depth of 20ft. tothe solid 
rock, Material for a foundation was happily procurable 
from some splendid stone dykes, composed of a sort of 
bastard granite, that had been discovered in a locality 
named Hope Creek, distant about two miles from the Asso- 
ciation’s works, The pressing necessity for good founda- 
tion stone led to the discovery of the dykes, and thus one 
noble industry gave birth to another, for the dykes are now 
in the hands of a stone quarrying and cutting company, 
and produce stone of unexceptionable quality that is 
largely in demand. In due time the foundation was built 
up, some of the blocks*used being 2} tons in weight, whilst 
the total measurement of the stone used was 26,000 cubic 
feet. The foundation is capped by two cylinder piers, one 
on each side, upon which has been built a frame of huge 
girders, each 30in. square, of solid timber. And all their 
strength, all their solidity, is not a whit too much to sustain 
the superincumbent weight of the massive machinery, 
which would be regarded as massive even in our country, 
where the steam engines assume such enormous dimen- 
sions. Of this machinery the engine may be first 
described as including a cylinder of 82in. diameter, 10ft. 
stroke, and weighing 13 tons, a piston-rod of Sin. diameter, 
and a metallic piston. The engine is inverted, and 
direct action, the pump-rods being attached to the piston- 
rod. The admission and emission of steam to and from 
the cylinder are regulated by three valves, termed 
the steam valve, the equilibrium valve, and the eduction 
valve ; and these are actuated by tappet gear from plug 
rods connected with the balance beam. The engine is also 
titted with steam and eduction cataracts. The air-pump 
is 39in. diameter and 5ft, stroke, and is also worked from 
the balance beam. Three tubular boilers, each 32ft. long 
by 64ft. diameter, the tubes being 34ft. diameter, and 
fitted with Galloway tubes, supply steam to the engine 


gear consists of ordinary draw lifts and plungers, exces- 
sive size being their principal characteristic ; the diameter 
of the column is 25in, Each pump is constructed of from 
1}in. to 1{in. thickness of iron, and faced on the flanges. 
The plunger is 24in. diameter and 14ft. long. The main 
pump spears are of blue gum timber, squared to 20in., and 
in 35ft. lengths, strapped with four set plates of 9 x lin. 
ivon, and 14ft. long. The balance bob of the pump 
engine consists of the balance beam above referred to, and 
which is in one piece of timber, -L5ft. long, and 30in. by 24in. 
in size, anda box of 15 tons capacity. ‘The balance bob 
oscillates upon a gudgeon of Sin. malleable iron. Several 
months of costly, patient labour were expended in putting 
together this huge fabric of mechanism, and the work at 
length came to an end, when the finishing touches were 
given to a handsome house that covers the engine and 
shaft. Excepting the cylinder, which was made by Leigh, 
of Patricroft, near Manchester, the engine and pumpiug 
gear are of colonial manufacture. The pumps were made 
at the Union Foundry, Ballarat, and the air-pump and 
condenser were made by Langlands and Company, of Mel- 
bourne, Victoria. The other parts of the gear were turned 
out in truly creditable style by ironfounders of Auckland 
and the Thames. 

As soon as the engine was in working order sinking the 
shaft was resumed, and continued until a depth of 400ft. 
had been gained. In the mean time the object in view, 
viz., tapping the lode and draining the Caledonian an¢ 
Tookey mines, was accomplished. A short description of 
the shaft may perhaps not be uninteresting to our readers. 
Sank 400ft. deep, it is divided into two sections, of which 
the first extends from the surface to the 220ft. level, where 
the first plunger is fixed, and the second from the 220ft. 
level to the 400ft. level, where preparations to fix a 
second plunger are now in progress. The size of the shaft 
from the surface to 180ft. down is—length, 114ft.; breadth, 
(G}ft., these measurements being in the clear ; and hence 
the excavation made was much larger to provide room for 
the frames and piles of which the shaft is built. The 
frames are placed 3ft. Gin. apart, and are composed of 
timber, varying between Qin. and 18in, square, according 
to the character of the stratum of country to be supported. 
At every 30ft. the shaft is strengthened by sets of massive 
bearers of timber, hewn to 30in. by 24in., and let deeply 
into the solid country. To these bearers the frames are 
hung by 1jin. iron bolts at the corners, nine frames to 
each bearer. 

From 180ft. the size of the shaft gradually increases to 
make room for the plunger work, until it is 20ft. long by 
10ft. wide at 220ft., where the first plunger is fixed in its 
chamber. This chamber is about 20ft. high, and is built 
of huge balks of timber, and spanned by five girders, each 
4ft. wide by 2ft. thick, three above and two below, and 
bolted together into solid pieces. The upper girders support 
the pump column, whilst those near the in of the chamber 
constitute a foundation for the plunger work, which weighs 
26 tons, exclusive of the cistern, and that is 8ft, square, is 
built of timber braced with iron, and is bedded on ‘the 
solid country of the chamber floor. The second section4 
of the shaft is a facsimile of the first, excepting that in- 
stead of a plunger a draw lift works in it, that kind of 
pump having of course to be used whilst sinking was pro- 
gressing. In the course of four months this draw lift will 
have been discarded for the second plunger. The latter, we 
may observe, is to be cast at one of the local foundries, 
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precisely similar to those of the first plunger. The shaft 
is traversed by a brattice, that divides it into two com- 
partments of unequal size, of which the smaller is the 
winding compartment only—one side of it, however, be: 
devoted to that purpose, the other is pretty well occupi 
by a line of air boxes, reaching from the bottom of the 
shaft to a powerful draught furnace built into the smoke 
stack of the winding engine. The draught-furnace system 
of ventilating mines has been introduced with marked 
success in the Thames district, the deeper mines of which 
are deluged with carbonic acid gas, Besides the big engine 
the Association employs three others—viz., one of 40-horse 
power for winding, another of 12-horse power to pump 
sea-water for condensing purposes—the shaft-water being 
in great request to supply quartz-crushing mills—and a 
4-horse power engine for miscellaneous purposes. These 
engines take steam from two Cornish boilers, and, with 
those boilers, are substantially housed under one roof. The 
area of the site of the Association’s works falls but little 
short of three acres, and yet there is no room to spare, 
every yard of ground outside the machinery being occu- 
pied by coals, wood, and other material, also by an im- 
mense reservoir for sea-water and a quartz-crushing 
machine with twenty-three heads of stamps. Work pro- 
ceeds night and day, and is governed by the utmost order 
and precision of detail; and that the management is ad- 
mirable is evidenced by the fact of no serious accident 
having occurred to any of the employés since erecting the 
engine was commenced, We will conclude this article with 
a few facts illustrative of the ponderous character of the 
pumping gear and the power of the engine. The weight 
of the columns is 160 tons and of the main spears 25 
tons, whilst the weight of the column of water that is con- 
stautly moving upwards is 35 tons. The duty per- 
formed by the engine is equivalent to lifting 38,000,000 lb. 
1ft. high with a consumption of 1 ewt. of coal; and consider- 
ing that the engine is not steam jacketed, and that the 
coal used is very much inferior to the better sorts of Eng- 
lish and Welsh coal, this performance is not to be found 
fault with. How perfectly every part of the machinery has 
been fitted is evidenced by the silence of its working, for, 
excepting the roar of the water asit pours into the cisterns 
anda sort of sighing as the plunger takes water, not a 
sound is to be heard in the shaft; whilst the clacking of 
the valves, and the whistling inspiration of the steam 
valve as it takes steam, alone disturb the stillness of the 
engine room. 

As near as may be arrived at approximately, £50,000 
have been expended upon the United Pumping Associa- 
tion’s undertaking, and to the question, Has this cost been 
incurred merely for the purpose of draining a lode? a 
negative reply may be given, the shaft having been sunk 
for the double purpose of unwatering the lode and pro- 
specting a line of country apart from that one in which the 
shot of gold had been traced in the Golden Crown and 
Caledonian mines. And there is every probability of gold 
being found in it, for the country that has been penetrated 
is of the likeliest character, whilst the few leaders that have 
been met with are also very promising. The incentive to 
prospect—and thoroughly prospect too—the deep ground of 
the locality we have reported upon is supplied by the enor- 
mous yields of the Caledonian Mine, which first and last 
has produced over three-quarters of a million sterling of 
gold. 25,000 oz. of the precious metal were taken out in 
the course of one short fortnight, whilst the yields for cor- 
responding periods before, and after that particular one, 
fluctuated between 2000 oz, and 18,000 oz, After being 
traced to a depth of between 400ft. and 509ft. measured 
on the underlie of the lode from the outcrop, the gold 
suddenly broke off, and the present operations of the Cale- 
donian Company are being conducted with a view to the 
recovery of the lost shot. The search has also been taken 
up from the association’s shaft, where a drive is going in at 
the 385ft. level towards the line of the shot, and that the 
latter will sooner or later be found again is considered 
as almost certain. Our engraving from photographs show 
the engine-house in course of construction and complete. 








THE CHEMICAL SOCIETY. 
Thursday, 5th March, 1874. 
Professor G, C. Foster, F.R.8., in the Chair. 


THE names of the visitors having been announced and the minutes 
of the previous meeting read and confirmed, Messrs. W. H. Pike, 
J. G. Lyon, and Magnus Ohren were formally admitted Fellows of 
the Society. The names read for the time were those of 
Messrs, J. A, Fleming, Henry Critchett Bartlett, A. J. Greenaway, 
Mackay Heriot, William Cunningham, George Henry Beckett, and 
George Smith. For the third time :—Messrs. George Chaloner, 
Thomas Charles, M.D,, Henry Leicester Greville, A. T. Napier, 
B.Sc., Saranoske M, Nishigaiva, John Linford, James T. Armstrong, 
Harry Edgecombe Thomas, and F. V. L, Cruse, who were balloted 
~*~ og Ey elected. 

he Chairman then announced the proposed change in the 
officers and council of the Society. The vice-presidents retiring are 
Dr. Debus and Dr. Stenhouse, in place of whom it is proposed to 
elect Dr. Gladstone and Dr. Longstaff. The other members of 
council are Messrs. J. Attfield, J. Dewar, R. Warrington, and 
C. R, A. Wright, in place of Messrs, A, Crum Brown, E. Divers, 
B. F. Duppa, and H. McLeod, 

The first paper ‘On the Spontaneous Combustibility of Char- 
coal,” by Mr. . Hargreaves, was read by the author. He first 
noticed the best kinds ot wood and the best method of carbonisin 
them so as to give a charcoal most suitable for the manufacture o 
gunpowder, The preference was given to black dogwood (Rhamnus 
frangula), which is charred in iron clinders, the combustible gases 
evolved from one set being employed to heat the adjoining set, by 
which means the amount of coal required is greatly diminished. 
The charcoal produced is generally about 20 per eent. of the wood 
The temperature at which the operation place is very im- 
important, as at a very low temperature the carbon is too hygro- 
poe Rye at a very high ture it does not burn with 
su t rapidity, and consequently the gunpowder made from it 

ves a comparatively low velocity, When from the cylinder 

he charcoal is placed in iron coolers provided pecs Se ay -fitting 
lids, and allowed to stand for twenty-four hours before A is put 
intothestore bins, If the charcoal is 
EE ete, 
pera‘ rises, and in less than -six hours after- 
wards it takes fire. If ground, however, after an interval of three 
days, there is no — rise of temperature. From a series 
of experiments which the author made, it would appear that 





that of Messrs, Price Brothers. Its dimensions will be 


charcoal continues to absorb oxygen for thirty-six hours after it 





has been burnt, and the full amount of hygroscopic moisture 
is only attained after exposure to the air for about two weeks, 

Two papers entitled “‘ Researches on the Action of the. Copper 
Zinc Couple on Organic bodies. Part V. On the Bromides of the 
Olefines. Part VI., On Ethyl Bromide,” by J. H. Gladstone, 
F.R.S., and A. Tribe, F.C.S., were read by the former. 
The dry couple has _ but little action on ethylene bro- 
mide, even at its boiling point, thé products being ethylene 
and zinc bromide. In the presence of water, however, 
the bromide is decomposed readily at the ordinary tempera- 
ture; zinc alone acts but slowly, the reaction in both cases being 
C.H.Br2 + Zn = C2H, + Zn Bre, In the presence of alcohol the 
couple acts so violently that it was found necessary to substitute 
zinc foil. In this case no action takes place for half an hour, but 
it then proceeds rapidly and is terminated in twenty-four minutes, 
As the nature of the reaction is the same whether the dry couple 
be used or whether it was moistened with water or alcohol, it was 
thought that the difference in the rapidity of the action might be 
due to the insolubility of the zinc bromide in ethylene bromide. 
The action of ethylene bromide diluted with twice its bulk of 
ether was therefore tried, but it was much more sluggish than 
with water or with alcohol, so that it would seem that the nature 
of the solvent exerts an influence on the reaction, A detailed 
account of the experiments made with propylene bromide and 
amylene bromide was also given, the result being analogous to 
those obtained with ethylene bromide; the bromide of the olefine 
yielding the olefine and zinc bromide, C;HsBr2 + Zn = Zn Br2 + 
C;He, and C;HiBre + Zn = Zn Bre + C;Hio. 

The authors were anxious to investigate the action of the 
couple on ethyl bromide, in order to ascertain whether a zinc 
ethylobromide and bromethylate could be obtained, and also as to 
whether it would not afford an economical method for the pre- 
paration of zinc ethyl. They find that the action between the 
dry couple and the bromide varies greatly in different experiments, 
and appears to depend on small differences in the conditions, the 
nature of which they have not been able satisfactorily to deter- 
mine. They succeeded, however, in obtaining zinc ethylobromide, 
a Zn by this means, as also by the direct union of zinc ethyl 
with zinc bromide. It melts at $2 deg. Cent., and crystallises on 
cooling in white pearly scales; when heated it yields zinc ethyl. 
In some of the experiments no action took place even when the 
ethyl bromide was heated with the dry couple for thirty-six 
hours. When the ethyl bromide is mixed with a little ethyl 
iodide the reaction always takes place, and with comparative 
rapidity, the ethiodide at first formed appearing to facilitate the 
formation of the ethylobromide. On heating the product, how- 
ever, only one-third of the zinc ethyl passes over which is 
theoretically obtainable, probably owing tothe comparatively high 
temperature at which it is decom The reactions which 
then take place simultaneously may be thus represented 


GR \ Zn = Zn Bre + Zin + Cz Ho+C2Hs ss \ Sa = Sa Bat 


hati \ Zn. The action of the couple in ethyl bromide in the pre 
5 

sence of water or alcohol is very slow at the ordinary tempera- 
ture, but proceeds much more rapidly when heated, ethyl hydride 


being evolved. The reaction with alcohol is"? ~ Zn + © = j oO 


= Cs HD} Zn +C,H,, a zinc bromethylate being produced 


analogous to the zinc iodoethylate. With water the reaction is 
C28} Zn +H, O= "4 | Za+ CoH 

Professor Foster having thanked the authors in the name of the 
Society, a paper entitled ‘‘ Researches on the Preparation of 
Organo-Metallic Bodies of the Cs H2« Series of Hydrocarbons,” by 
Dr. D. Tommasi, was read by the secretary. ‘I'he author, after 
remarking that the existence of diatomic organo-metaliic bodies is 
possible, if the zinc methyl, zinc ethyl, &c., are compounds of the 
monatomic radicals with metals, said that although the attempts 
to obtain zinc ethylene by means of ethylene bromide have failed 
hitherto, yet he hopes to be more successful by varying the condi- 
tions of experiment or by substituting ethylene iodide for the 
bromide. He finds that zinc readily attacks a solution of ethylene 
bromide in common alcohol, at the ordinary temperature with 
evolution of a gas which proved to be ethylene. The alcoholic 
solution contains zinc bromide and a small quantity of a com- 
pound which is decomposed by water with liberation of zinc oxide, 
Zinc, however, has no action in the cold on a mixture of the 
bromide with absolute alcohol. Ethylene bromide in presence of 
amylic alcohol or ethylic acetate is decomposed by zinc at the 
ordinary temperature; with an ethereal solution an action takes 
place at 100 deg. Cent., but with chloroform there is no action 
even after several days’ heating. Contrary to his expectations, 
the author found that magnesium had no action on mixtures of 
ethylene bromide with alcohol, amylic alcohol, ethyl acetate, or 
ether, either at the ordinary or at a higher temperature. An 
alloy of zinc — rich in sodium slowly attacks an alcoholic solu- 
tion of ethylene bromide. 

After the author had been thanked by the chairman in the name 
of the Society, the secretary real a *“‘Note on the Action of 
Trichloracetyl Chloride on Urea,” by Messrs. R. Meldola and 
D. Tommasi. On digesting urea with four times its weight of 
the chloride for about twenty minutes, the mixture begins to 
solidify. The heating is continued until the hydrochloric acid and 
the excess of trichloracetyl chloride are expelled, and the 
product is then crystallised from alcohol, Trichloracetyl urea 


co { Ede Cl; O) forms tufts of white silky needles which are 


readily soluble in warm water, but are decomposed on boiling the 
solution with formation of an acid, the barium salt of which 
crystallises in square prisms. ‘fhe urea melts at 150 deg. U., with 
partial decomposition. It is also decomposed by boiling with a 
solution of sodium hydrate, oc by digestion with alcoholic ammonia 
at 100 deg. With silvcr oxide it yields silver chloride and a 
soluble silver salt. 

The last paper on ‘‘The Agglomeration of Finely Divided 
Metals by fun,” was read by the author, Mr. A. Tribe, 
During an examination into the nature of the black deposit pro- 
duced by the action of a dilute solution of copper sulphate on 
metallic zinc, the author thought that the difficulty of burnishing 
the finely divided copper was due to the presence of oxide. 
Accordingly he treated some of it with acetic acid, when imme- 
diately the granular particles of which it consists agglomerated 
with an apparent increase of bulk to a grey sponge-like mass, 
which assumed a metallic appearance under the burnisher. Dilute 
hydrochloric acid or sulphuric acid produced a similar effect. 
After numerous iments, made with a view of ascertaining the 
cause of this phenomena, the author ascertained that it was due 
to the action of hydrogen on the finely divided metal. A similar 
effect is produced with palladium or platinum black. The ex- 
planation which the author suggested is that the minute metallic 
particles, by virtue of a species of adhesive attraction, become 
surrounded by films or layers of liquid hydrogen, the coalescence 
or partial coalescence of which produces the spontaneous inward 
movement of the finely divided metal, which is characteristic of 


At the conctusion of the paper the meeting was adjourned until 
Thursday, the 19th March, when there will be a lecture ‘On 
Dissociation,” by Prof. J. Dewar. 








Sprc1ay Steam Pumps.—Messrs, e Brothers exhibited at 
their works at Soho, on Thursday, a pair of their special steam 
pimps, 32in. cylinders, 6ft. stroke, for raising 18,000 gallons of 
water per liour a vertical height of 1068ft, in one direct lift, with 
35 lb. pressure of steam. They have been built for a colliery near 
Newcastle on-Tyne, and the inspection of them occasioned much 
interest throughout the day. 
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RAILWAY MATTERS. 

THERE is one railroad in operation in Oosta Rica which rejoices 
in & single locomotive. 

THE Illinois has @ law making drunkenness 
on the of officials during the hours of employment a 
criminal offence. 

Iowa has passed a railroad law which requires forty-three 
different items to be reported, so as to give a complete statement 
of the condition of the roads. 

THE railroad commission of Massachusetts have codified all the 
laws of the State relating to railroads into one Act of 167,sections, 
to be known as the “General Railroad Act.” 

MM. pe Lesseps and Baranowski have submitted to the 
Russian Government a definite scheme for the construction of a 
Russian and Central Asian railway. They propose that the line 
should go by Saratov and Kieff rather than by Orenburg and 
Katharinenburg. 

THERE are in connection with Krupp’s Works, Essen, 24 miles 
of railway, usual gauge, with 180 sidings and 38 turntables. These 
are worked by 18 tank locomotives, 16in. cylinder, and 530 wagons. 
There are also 10 miles of 30in. gauge railway, with 147 sidings 
and 65 turn tables; the traffic on this railway is done by horses 
and 7 locomotives and 270 wagons. 

In the manufacture of steel by the Bessemer process the United 
States have made further progress. There are now eight establish- 
ments engaged in making steel rails, and possessing a capacity for 
actual production of about 150,000 gross tons. Additions now 
contemplated, and in progress, will, according to the U.S. Coal 
and Iron Trade Record, increase this capacity at an early day to 
about 200,000 gross tons. 

How a railroad opening up a new country creates business for 
itself is demonstrated very remarkably in official statistics accom- 
panying the message of the Governor of the Territory of Colorado. 
A comparison of the United States census of 1870 with the 
territorial census of 1873 shows that between those years all the 
counties on the line of the Denver and Rio Grande have either 
trebled or quadrupled in assessed wealth and population. 

Tae Board of Trade inquiry into the collision at Euxton Junction 

was resumed and concluded at Stafford on Tuesday. The block 
system seems to be upon its trial in this inquiry; and the improve- 
ments which were suggested by an old servant of the London and 
North-Western Railway Company, *‘ who has driven the Scotch 
limited mail for twelve years,” were received with considerable 
favour by the authorities to whom they were submitted. The 
inspector will shortly present his report to the board. 
' WorKING expenses on the Belgian State Railroads, which in 
1871 were 52°03 per cent. of the gross receipts, and in 1872, with 
larger receipts, 59°95 per cent. are reported unofficially, but with- 
out contradiction, to have been 78 per cent. or 80 per cent. in 1873. 
An eminent Belgian ist in ting on this report says 
that it is ‘“‘of a nature to injure the reputation of the Belgian 
administration and even the credit of the State.” If true, the net 
earnings, which were 7°36 per cent. on the investment in 1871 and 
5°21 per cent. in 1872, have fallen to3'27 per cent, in 1873, and the 
State will have to pay several millions as rentals of roads worked 
in excess of their net earnings. 

Messrs. BIGELOW AND JOHNSON, American iron workers, report 
foreign iron at 56 dols. to 60dols. gold, and American at 60 dols. 
to 64dols.; foreign steel at 108dols. to 110 dols. gold, and 
American the same in currency. There.were no importations of 
iron at the port of New York, but 4912 of steel, against 2610 of 
iron and 3776 of steel last year. Old rails are quoted at 45 dols, 
for double-heads, 40 dols. to 42 dols. for T and 38 dols, to 40 dols. 
for U. There were no importations of old rails, but a large 
business, mostly speculative, the demand for consumers being 
quite small. According to the American Railroad Gazette, for new 
rails there have been some considerable contracts for American, 
both steel and iron, and prospects are a little brighter. 

Gen. G. T. BEAUREGARD, who is President of the New Orleans 
and Carrollton Railroad Company, reports that fireless locomotives 
have now been in use two months on a portion of thatroad of about 
three miles, They have resulted in a gain over horses of twenty 
minutes to the round trip. They are more e than 
horses, being more readily stopped and started, and give the 
driver opportunity to make change and attend to the passengers. 
They start with 125 lb. pressure, make the round trip of six miles 
and get back to the starting point with 40lb. to 50lb. One 
dummy is equal to nine mules. A calculation for twenty years 
makes the running expenses of a road with these engines one- 
fourth of that of equal conveyance with mules, 


THE narrow gauge, already adopted over a large portion of the 
Great Western Railway system, is to be shortly extended to the 
Newbury and Hungerford Branch and the Berks and Hants Exten- 
sion Line, which will enable the company to run through narrow- 
gauge trains between the metropolis and Weymouth and inter- 
mediate stations. At present a change of carriage at Reading 
Junction is in most cases n , and in consequence of the 
difference of gauge there is a co le loss of time and also 
expense in connection with the transfer of coal andgeneral merchan- 
dise from narrow to broad gauge trucks, Thereforethe laying of the 
narrow gauge along the branch west of Reading will be attended 
with great advantage, and the coal merchants and general public 
are anticipating the change with unqualified satisfaction. 

Tue Times special correspondent thus describes the Russian 
imperial train :—‘‘On Tuesday evening at half-past seven o’clock 
the imperial train waited at one of the platforms of the Moscow 
Railway Station, with steam up, stove pipes smoking, saloons 
brightly lighted, all —_ for starting. The door of the imperial 
carriage itself stood wide open, the usual strip of carpet leading 
to the waiting-room. The cooks of the travelling kitchen were 
busy preparing thedinner, which wasto be eaten on the journey ; the 
carnage attendants in their neat Russian dress had given the 
finishing touches to the fires and lights, and the chief of them, 
looking a handsome fellow in his k cap, blue tunic, and red 
sash, stood at his post by the imperial door, which led to the 
drawing-room, snug, luxurious, and quite large enough for a 
dozen people, or even personages. From this drawing-room doors 
led, on one side to the Emperor’s a) ent, done in red leather, 
and on the ‘other to the Em 8, done in white silk. Other 
carriages were comfortable, and even splendid, but none ied. 
this magnificent specimen of railway rolling ich was 
furthermore disti from the rest by being studded outside 
with the double-headed eagle of brass.” 

DENVER and Rio Grande Railway is in many respects the repre- 
States, and its pro- 





sentative narrow gauge railway of the Uni 
is therefore wa’ with more than ordinary interest. Ac- 
cording to the ‘‘ Bulletin of the American Iron and Steel Association, ” 


8 
fulfils the estimate of its poahiend, set forth in the first annual 
rt published in the spring. it not been for the panic 
which set in in September, the net earnings would have averaged 
considerably over the 50 cent. of the gross estimated at the 
inning of the year. earnings of the main line, 118 
fies, for the year 1873, were 992,604 dols,, and the net 
197,438 dols. For the year 1872 the were 274, 
dols., and the net earnings 104,007 dols. shows an 
increase of net earnings for the a 1873, notwithstanding the 
a eR Bag gy number of miles operated 
a 
were 49% per . of the gross cen 
The following figures pa the abetinas sad 
ge Ay passenger traffic :— ; - 
000; being an increase over the results of in 
comm tonnage of 75 per cent,, and in passengers of 33 per 
cent, 


increase of 
gers, 33 





NOTES AND MEMORANDA. 

THE total coinage of the United States Mints for the last fiscal 
year amounted to 32,523,670 coins, and to 38,689,183 dols. in value. 

THe whole production of 8 pny « metals throughout the 
world during 1873 is estima’ to have been worth nearly 
£44,000,000. 

A BUILDING in San Francisco that has 500 rooms is to have a 
clock with 500 dials, a dial for each room. The dials will be 
operated with compressed air, conducted in pipes all over the 
building. The clock has been built by the Seth Thomas Clock 
Company, of Thomaston, Conn. 

A CORRESPONDENT of the Chicago Times says that an enormous 
meteorite recently fell in the vicinity of Farmersville, Livingston 
County, Mo. The shock of its impact with the ground is stated to 
have been like an earthquake, and the molten mass is described 
as fully 20ft. high above the soil, and some 25ft. in diameter. It 
presents the usual appearance of such bodies, being a black, 
shining mass of meteoriciron. Its size is unprecedented. 

Dr. FRigpRIcH MULLER describes, in Poggendorff's Annalen, a 
new form of galvanometer with improved reading and deadening 
ar: ts. The needle is immersed in glycerine diluted with 
one- th of water, and above it there is a horizontal tube of 
glass igid connection with it, to which the suspending thread 
is at Platinum wires bent vertically upwards from the 
ends of the tube are in a plane with the suspending thread. And 
the zero point of a scale, seen beyond, is in a line with these three 
parts when the needle is in its normal state of rest. 





THE following fi ive the quantities of coal raised in Great 
Britain, with the loss of life which took place for each year, from 
1868 to 1872 :— 

Date. Tons of coal raised. Deaths. Tons of coal raised. 
per death, 

1868 .. «- 104,566,959 .. .. 101l .. « 103,429 

1869 .. oo 106,003,482 .. .. MIG .. . 96,777 

1870 .. oe 112,875,525 .. et os on 113,900 





ees ee eee 109,246 

1872 .. .. 123,393,853 .. .. 1060 .. .. 116,400 
The chances of a collier’s life may thus be accurately calculated 
according to the quantity of coal raised, the ratio being closely 
preserved year after year with dreadful regularity. 

M. PERSONNE reports, says the Scientific American, that besides 
the strong alkalies, all the weak ones, magnesia, the alkaline salts, 
including borax and phosphate of soda, all the animal alkaline 
liquids, such as bl and white of egg, transform chloral into 
chloroform when the mixture is heated to 104 deg. Fah. Fresh 
blood to which chloral has been added, and which is retained at 
normal temperature, coagulates completely, keeping its red colour, 
and remains without alteration. A piece of muscle plunged in a 
chloral solution of 10 per cent. became slightly pale in tinge and 
deposited a sediment ; but after a few hours’ immersion it dried 
rapidly and became sufficiently friable to be pulverised. It is be- 
lieved that chloral solution of the above strength may be used for 
preserving the most alterable animal matters. The author states 
that he has thus kept a cerebellum for more than a month in per- 
fect condition. He recommends the addition of glycerine to the 
solution to prevent the articles preserved from becoming rigid and 


dry. 

AN interesting note on the action of turpentine upon lead 
and tin has been communicated to the American Chemist by 
Mr. J. M. Merrick, B. Sc. He says: I was recently consulted 
by a manufacturer of paints as to what me he could 
use for lining a large tank in which he intended to keep a stock of 
oil ef turpentine. I advisedthe use of sheet lead, but he met 
that advice by producing a well corroded sheet of lead with which 
a turpentine tank had been lined, and a sample of a white powder 
which he asked me to examine. I found the powder to be an oxy- 
carbonate of lead, and the paint maker said that after the tank had 
been used about a for storing turpentine, observing the 
lead to be corroded, he had the oil drawn off, and found a wheel- 
barrow load of this oxycarbonate of lead upon the bottom 
of the tank. The sample of oil of turpentine he exhibited 
was not preceptibly acid, but appeared to be in a normal 
condition. Laurent (quoted in Gmelin’s Handbook, xiv. 245) 
found white granular crystals of formiate of zinc on the covers of 
zinc boxes in which oil of turpentine had been kept, and Saussure 
(Gm. xiv. 247-8) found that in nine months one volume of oil of 
turpentine can take up one hundred and twenty-eight volumes of 
oxygen. It is easy to see that the action of theturpentine in the case 
brought to my notice was simply that of a vehicle which conveyed 
the oxygen of the air to the readily oxidisable metal. This mat- 
ter led to some experiments upon the action of acetic acid and 
turpentine upon tin, viz.: three pieces uf pure sheet tin were 
weighed and immersed respectively in glacial acetic acid, an acid 
of 50 per cent. glacial acid, and 50 per cent. water, and in oil of 
turpentine, reweighed at the end of certain periods, and the 
loss noted. 


With glacial acid. | With 50 p. ct. glacial acid. 

Wt. Loss. Loss p.ct. Hrs.) Wt. Loss. Loss p. ct. Hrs. 
28°918 | 30°209 
28°780 "168 “58 24 | 30°204 005 00017 24 
28°1435 6365 2°21 70 | 30°191 “O13 0003 70 
27°655 “4885 174 96 | 30°183 “008 0002 96 
27°545 110 "39 100 | 30°180 “003 “0001 100 
27°537 “008 “0003 104 | 30°173 007 0002 104 
27°100 “437 154 118 | 30°163 010 0003 118 


In turpentine, 40°024 grammes of sheet tin lost only *001 grm. 
in 118 hours. 

In answer to numerous inquiries, Mr. 8. P. Sharples, Massachu- 
setts State assayer, has given in the Boston Journal of Chemistry 
a brief description of the process of nickel plating. The patent is 
still before the courts, and no decision has been reached in regard 
to it. The double sulphate of nickel and ammonium, which is the 
salt that is generally used, may now be had in commerce almost 
pure. It is manufactured on a large scale by Mr. Joseph Wharton, 
of Camden, N.J., who controls the American nickel market. Cast 
nickel plates for anodes may be obtained from the same source. 
the anodes should considerably exceed in size the articles to be 
covered with nickel. Any common form of battery may be used. 
Three Daniell’s or Smee’s cells, or two Bunsen’s, connected for 
intensity, will be found to be sufficient. The battery power 
must not be too strong, or the deposited nickel will be black. A 
strong solution af the sulphate is made and placed in any suitable 
vessel ; a glazed stoneware pot answers very well if the articles to 
be covered are small. Across the top of this are placed two heavy 
copper wires, to one of which the articles to be coveredaresuspended, 
tothe otherthe anode. The wire leadingfrom the zinc of the battery 
must then be connected with the wire from which the articles are 
suspended, the other battery wire being connected with the 
anode. In order to prepare the articles for coating, they must be 
well cleaned by first scrubbing them with caustic soda or potash, 
to remove any grease, and then dipping them for an instant in 
aqua regia and washing thoroughly with water, taking 
care that the hand does not come in contact with any part of them. 
This is accomplished by fastening a flexible copper wire around 
them, and handling them by means of it. The wire serves after- 
wards to suspend them in the bath. If the articles are made of 
iron or steel, they must be first covered with a thin coat of copper. 
This is best done by the cyanide bath, which is parm by dis- 
solving precipitated oxide of copper in cyanide of potassium. A 
copper plate is used as an anode, After they are removed from 
the copper bath, ey Bey’ be washed quickly with water and 
placed in the nickel bath ; if Gilowed to Gay dr teveme Gaishieedd, 
ad eee will not —- Great 7 ~ must be — ee + 
whole process to keep grease, or other m the 
setision Se to coveuste, or dip Gav suntlo <li bo Guantaa ° 
The whole process is one of the most difficult that is used in the 
arts, it being far easier to silver, or co; an article than to 
nickel it ; but if due care be taken the results will amply pay for 
the trouble, . 


MISCELLANEA. 


AuMED Pasua, Chief Constructor of the Turkish Navy. has left 
Constantinople for London to arrange about the building of a small 
monitor similar in design to the Devastation. 

EIGHT veins of ironstone, which on assay gave from 50 to 60 per 
cent, of iron, and some of which are said to be from 30ft. to 40ft. 
thick, have been discovered near Ballarat, in Australia, 

On the 19th of February, Dr. Peters, of Hamilton Colleee. New 
York, telegraphed to Washington that he had discovered ; planet 
in eleven hours nineteen minutes right ascension, plus four 
degrees twenty-five minutes declination. The motion is parallel. 

A new kind of decorative material has not long been introduced. 
It consists of tinfoil sheets upon which paintings have been pre- 
pared, or which are treated to represent marble or inlaid woods, 
or other decorative surfaces. These sheets are then attached 
where required by some suitable varnish. This material has been 
so far manufactured in Paris, but a joint-stock company is in course 
of formation to work the business in this country. 

THE American Manufacturer says that a ton of coal, costing in 
Pittsburgh 2°50 dols., will make 10,000 cubic feet of gas. This, at 
1°60 dols. per thousand feet, the price charged by the Pittsburgh 
Gas Company, realises 16 dols, Take from this 2°50 dols., the 
cost of the coal, and the company has, for each ton of coal con 
sumed, 13°50 dols., besides the coke and coal tar, out of which to 
pay expenses of manufacture, &c., and dividends, 

THE preliminaries for the erection of the necessary buildings for 
the military centre have been completed. The contract, we under 
stand, which is for £50,000, was signed on Saturday with a London 
firm, and on Monday the town council of Oxford at its estate 
committee meeting resolved to carry out the recommendations of 
the Government engineer, Mr. Hawkshaw, who has been in Oxford 
for several days with reference to a supply of water from the city 
waterworks, , 

It is remarkable that Sicily has more telegraph offices than any 
other Italian province, and sent the greatest number of telegrams, 
amounting to 502,440—that is, one for every five persons. The 
Abruzzi, Basilicata, and Umbria stand lowest on the list. Naples, 
in 1872, sent 252,955 telegrams. As showing the relations which 
exist between Italy and other countries, it is stated that 35 per 
cent, of the telegrams were dispatched to France, 22 per cent. to 
Austria, and 8 per cent, to 9 per cent. to Germany, England, and 
Switzerland. ‘ 

Ovr exports to the Australian group of colonies appear to be 
decidedly increasing. Thus, our exports to Western Australia in 
1873 were valued at £170,193, against £153,457 in 1872; those to 
South Australia, at £2,022,270, against £1,413,542 in 1872; those 
to Victoria, at £6,651,002, against £5,941,379 in 1872; the 
New South Wales, at £4,340,912 against £3,569,559 in IST2; 
those to Queensland, at £815,979, against £575,388 in 1872; those 
to Tasmania, at £271,924 against £188,205 in 1872; and those to 
New Zealand, at £3,366,196 against £2,300,143 in 187 

AT a general meeting of the Bessemer,Saloon Steamboat Con 
pany ( Limited), held last week, Mr. John M. Dunlop in the chair, 
explanations were given by Mr. E. J. Reed, M.P., and by Mr. 
Bessemer, as to the progress of the first ship and engines, w] 
were considered quite satisfactory. It was stated that in worki 
out the details of the invention the expectations formed at the t 
the company was established had been greatly strengthened, : 
that the success of the undertaking might be relied upon asabsolutely 
certain. The ship will be launched with engines and saloon on 
board all complete, and be ready for active service in the early 
summer. 

THE following order was issued by Admiral Case, U.S, Navy, on 
February 24 : ** A target for torpedoes will be set adrift to-mor 
and each vessel will steam at the target and explode one or more 
torpedoes under it according to her fitting. The torpedc mitt 
be fired on the starboard side, and submerged at least twelve feet. 
Each boom will he marked, toindicate proper submersion. | " 











to 





vessel will have a spar netting, to protect those on deck from flyir 

pieces of wood. Torpedoes must be discharged, whether target is 
struck or not. The spead offour knots an hour must be accurately 
kept.” The result was a fine pyrotechnic display ; but as Commo 
dore Parker is reported as having declared that the experiments 


** demonstrated the impropriety of applying torpedoes to | 
vessels incapable of great speed,” the result would seem to hav 
been only what was anticipated. Fourteen out of seventeen 1001). 
torpedoes were exploded. 

THE school for the Belgian artillery at Brasschaet, near Antwerp, 
is open from October to June, and the course is of four months’ 
duration. Three days of the week are devoted to gun practice, and 
the other three to different branches of teaching, while Sunday is 
given asa holiday. The Rerue dArtilleric states that the non- 
commissioned officers have to go through the process of verifying 
the calibre of the guns and the quality of the projectiles, and that 
previous to gun practice an instructor lectures upon the nature of 
the experiments which are about to be made. The resources 
whick the school possesses are very varied, for in addition to thi 
staff and material of the field battery, there is a siege train battery 
which is changed every year. It is also supplied with everything 
that is required in the shape of guns, ammunition wagons ani 
gun carriages from the artillery establishments at Antwerp; the 








different military commissions place all their information at its 
disposal, a library is being rapidly formed, and the school has its 
own printing press, 

An American exchange states that the largest product ever 
attained by any 5-ton plant Bessemer steel works in twenty-four 
hours was made at the works of John A, Griswold and Co., Troy, 
N.Y., on Friday, February 13th, when fifty blows were made, 
yielding 267 tons 8 cwt, and 241b. of ignots. The work was, 
accomplished under the direction of Mr. Robert W. Hunt, th: 
superintendent of the works, and without any previous prepara 
tion, neither did it interfere with the usual yield of the establiv! 
ment, either before or after, as the accustomed Saturday turn of 
ten blows was made on that day. The blast was put on the 
cupolas at 6.30a.m. Friday; the first heat blown at 7.50 a.m., 
and the fifty heats completed by 6.30 a.m. Saturday ; so that the 
result was reached within the legitimate twenty-four hours. The 
first twenty-five heats were melted in eleven hours and five 
minutes, which was the fastest time made. Two cupolas were 
used during most of the time, the blast being furnished by one 
No. 8 Sturtevant blower. The resulting steel was up to the 
high standard of excellence maintained by these works. 

Tue following extract from the report of Mr. F. M. Allen, Chief 
Engineer to the Hartford, U.S., Steam Boiler and Inspection Com- 
pany, deserves perusal:—In some parts of the country crude 
troleum has been found to keep boilers free from scale without 
injury to the iron, while in the same districts, and in the immediate 
vicinity, boilers not using purgers would have a scale from jin. to 
fin. in thickness. We have a specimen of scale in this office nearly 
ljin. thick, that was removed from a boiler in the West, by crude 
petroleum, or what is known as unrefined black earth oil. I am 
aware that there is great prejudice against using anything of the 
kind in steam boilers, but earth oils are very different from animal 
oils, They are very volatile, and in an experience of several years 
where hundreds of boilers have been treated with them we have 
found no injury to plates or tubes, and the boilers have been kept 
free from scale. Petroleum works better where sulphate of lime 
redominates, than in waters impregnated with carbonate of lime. 
e would not advise it in connection with the latter. I desire to 
impress u all persons the importance of careful attention to their 
boilers when solvents of scale or rs are used. It often hap- 
that scale is thrown off ved wed to accumulate on the 
Pottom of the boiler, and from want of attention, not being removed, 
the boiler becomes burned and nearly or quite ruined. Ifa purger 
is used the boiler should be often opened and as often throroughly 
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THE MANCHESTER EXHIBITION. 


Oldham’s fuel economiser consists of a series of U-shaped iron | has been 


, and loss 


arrangement 


pressure one, by which they are brought close 
prevented. i 
before, but author claims it as a novelty as 


of steam by traversing long 


or copper tubes placed above the bridge of the furnace, and fed | applied to beam engines. Dees No..3 is a plan for compound- 


by a pipe placed underneath the fire-bars in one furnace and 
returning under the other. The arrangement is said to work 
well because it establishes circulation. As we have no experi- 
ence of the device, we can pronounce no opinion as to its 
merits. 

Mr, Joshua Kidd contributes a 
heating and cooking apparatus 
in addition to his carbonising 
apparatus, which we have already 
described and illustrated, by 
means of which ali the heat from 
a fire is utilised ; B shows the 
furnace, a funnel or trumpet- 
shaped hollow pipe is suspended 
into and below the surface of 
the fire, with a circular pipe or 
cast iron chamber for superheat- 
ing the steam surrounding its 
outer periphery. Steam is sup- 
plied by pipe z from the boiler to 
the superheater, and the products 
of combustion are driven by the 
escaping force of a superheated 
steam jet a, in the direction of 
the arrows through pipe m, cook- 
ing apparatus c, and radiator e, 
escaping at J after all the heat is 
absorbed. ‘Water is supplied to 
the boiler through pipe ¢, from 
an elevated tank not shown in 
the drawing, and a_ constant 
level of water is maintained in 
the boiler by the float and 
valve, represented in section at q 
and 7, 

Mr. J. Simpson, engineer to Messrs. Peel, Williams, and Peel, 
Soho Ironworks, Manchester, exhibits a complete set of drawings 
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ing a beam engine by placing a -pressure cylinder horizontally 
under the low-pressure one, so that the power from this cylinder 
will be exerted when the crank is pressing the dead centres. 
| A set of drawings framed and glazed show the principle upon 
| which Pickwell’s kilns for burning bricks, tiles, lime, cement, &c., 








KIDD’S HEATING APPARATUS. 


are constructed ; but although placed in a conspicuous position , 
we fear that few visitors will bestow much notice upon them, as 


illustrative of certain improvements in existing low-pressure | in a crowded exhibition it is not an easy or agreeable task to 
engines for economising steam. These plans set forth several | study a drawing and written description, whereas a model, with 
novel methods of compounding engines. The bringing of the | an intelligent person to explain its action, always affords both 
cylinders as close together as possible possesses the merit of pre- | instruction and amusement. We think our readers will be 


venting loss by cooling the steam on the way, which circumstance 


LONGITUDINAL’ SECTION 





able to learn more about this kiln by studying our engravings | 


SCALE OF FEET 


wards and away as it is generated, and ary | it perfectly free 
from that of any other chamber, saving much heat by not — 
to drive it before the fire along with the ordinary draught. 1t wi 

be observed that in these kilns the cross draught and flues are built 
into thespandrilsof thearchesat iderable height from the floor. 
The benefits arising from this arrangement are very important. 
First, avoiding the well-known inconvenience arising from damp 
subsoil, and securing an improved draught by allowing the hot 
air to rise into these flues, which is its natural tendency, instead 
of throwing undue duty on flue and chimney by forcing it to 
descend through und und flues. The arrangement of valves 
is also worthy of 1 attention, as it is a well-known fact 
that in all furnaces or kilns the difficulty in getting the fire to 
travel along the outside walls at the same speed as along the 
inner or hot wall has been very great. It is here by the double 
valve under perfect oes J Ay that all na ae te can 4 
brought along the outer w necessary, by e valve 
next the rte of the kiln and opening the other. The valves 
are all placed in a small well, independent of smoke flues, and can 
be seen and adjusted at pleasure without the necessity of enter- 
ing the flues, by just raising the manhole cover at each well. 
Owing to the absence of much outer walling, and the compara- 
tively small chimney shaft required—since in no case is the hot 
waste air forced downwards, but is allowed to rise successively 
towards the chimney - -the first cost of this kiln is its chief point 
of interest ; for one of eight chambers, each containing capacity 
| for 12,000 bricks ; the quantity of bricks used in the erection 
is only 150,000, with chimney and upper shed complete, the 
total cost being from £350 to £450, varying with the locality. 
The consumption of fuel is from 3 cwt. to 4 cwt. of slack per 
1000 bricks, burnt hard and of sound ring. This, it will be 
seen, is at once a great reduction, being equal to that of any 
' other economical patent kiln known, the small cost of erection 
being greatly in its favour with a mass of makers. Re- 
ferring to plan and sections A, A’, A’, &c., are eight separate 
chambers divided by 9in. walls, in which are fire-holes B, B, B ; 
C, C1, C? are waste heat flues leading to the chimney shaft ; 
D, D, D are steam flues ; E is a hot-air chamber—all these are 
under perfect control of the fireman ; F chimney shaft ; G, G, G 
feed-holes ; H H openings for drawing and setting ; a, a, @ up- 
takes to flues C, C, C; bc valves, &c. The mode of operation is 
as follows :—When A is burning, A‘ is being brought to a dull 
red heat by the gases from A ata high temperature ; A®* is bein 

dried gradually by same gas at a little lower temperature ; A’ 
is steaming, caused by same gas at a still lower temperature ; 
A* is being set ; A° is being drawn ; A® and A’ are being cooled 
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has been found to be a matter of serious importance. One of the 
drawings, No. 1 in the series, shows an old beam engine made 
forty years ago, with a jacketed cylinder. This very engine and 
its fellow (there being a pair) have been modified under this 
patent. This boiler pressure is raised to about double its | 
original pressure of 17 lb. ; the cylinder has been reduced in area 
by the introduction of a liner or second inner cylinder, so that 
the load upon the beam is about the same as before ; an expansion 
gear has been applied to the old valves, leaving the eccentric as | 
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PICKWELL'S PATENT KILN. 


and perusing the following description. On looking at the draw- 
ings it will be seen that the kiln is a series of arched chambers, 
built side by side, and arranged in two rows containing four, six, 
or eight chambers in each row. The flues are in the 
centre, and communicate with the chimney, as seen in the draw- 
ing. At the sides of each chamber, and sunk below the floor 
level, are small fire holes or arches through which the fire 

and the waste heat from the same on its way to the chimney. 
The great benefit arising from these fire arches arranged thus is 
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PICKWELL'S PATENT KILN. 


before, and eutting off the steam at about half stroke. The 
result of several months’ trial shows that from a consumption of 
92 tons of coal per week the same work is now done by 63 tons 
of the same . A certificate from the proprietors placed in one 
of the frames, and the diagrams taken before the alterations and 
since, show the contrast in a marked degree. Dra No. 2 
shows a high-pressure cylinder placed on the top of low- 


to obviate the tendency which the fire has to leave the bottom 
and rise to the top of the chambers, where it is not used, and 
| thus insures the burning of the bricks, &c., perfectly hard down 
to the bottom. ee iene ree 
flue imm over the crown of the arch, which can be put 

pleasure by 


into action at working a small 
& communication with the chimney, thus drawing the steam up- 


= _ WH as at y 





damper which opens | tions, 


MMA 


by air passing through to feed fire at A. By the time that A 
is burnt sufficiently A’ has been raised to red heat, and is being 
fed with fuel from the feed-holes G, G, G; A®* is at red heat ; 
A} is being dried; A* is steaming; A° is being set; A® is 
being drawn; A’ and A are coolii This round of operation 
goes on continually, one chamber being drawn and one set each 
day, while the man in charge occasionally lifts off one of the 
feed-hole caps G, and pours a small quantity of coal-dust into 
the furnace Sten. 

At first sight the object of exhibiting a stand full of plates, sta- 
tuettes, and other crockery among appliances for the economical 
consumption of fuel, is not very apparent, but on inquiry we 
found that these articles were shown as specimens of what can 
be done with Robey’s improved kiln, a capital model of which, 
made of glazed earthenware, is on the stand. The improvement 
| consists in altering the bottom of existing kilns in such a manner 
| that the heated gases circulate in numerous ascending and de- 
scending currents throughout the interior of the oven, conse- 
quently the heat will be well distributed throughout the entire 
oven, and be all utilised, thereby effecting a great saving in fuel 
as well as in the wear and tear of the ovens, 

Messrs, J. and W. Weems, of Johnstone, near Glasgow, contri- 
bute a self-acting damper, a feed-water heater, and a steam 
trap. The first-mentioned article consists of a damper moved by 
the steam from the boiler operating on water contained in a 
syphon which actuates a piston connected to a loaded lever com- 
municating with the damper. The feed-water heater consists of a 
cylindrical iron casing in which are arranged a number of small 
tubes through which the feed-water is passed, the exhaust steam 
being admitted into the casing and surrounding the pipes. By 
this means the steam and the water are kept separate, and the 
grease contained in the steam cannot be absorbed by the feed- 
| water. The ends of the casing can be readily removed to enable 
| the deposit to be removed from the tubes. The Paragon steam 
| trap, for removing condensed steam and air from pipes, cylinders, 
&c., consists of a box connected with the steam pipe. The out- 
| let pipe is furnished with a valve face closed by the faced end of 
| a lever suspended above it, and carrying a ball float at the other 
| end. This lever is su by a curved hollow tube, so that 
| when the trap is cold the outlet valve is slightly open. On the 

introduction of steam the air is discharged through the open valve, 
| and the curved tube becoming heated, straightens, and allow the 
valve to close. As the water of condensation accumulates it raises 
| oe a and the water is discharged; the float then falls and closes 
e valve. 











SourH KENSINGTON MusEuM.—Visitors during the week ending 
March 7th, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 11,755 ; Naval and other colleo- 
tions, 1416 ; on Wednesday, Thursday, and Friday, "” 
| from 10 a.m. till 5 p.m., Moun, 2155 Naval and a oy consol 

lormer 


52 ; total, 15,345 ; average of corresponding week 
years, 12,435 ; total from the opening of the Museum, 13,159,326, 
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MR. FROUDE’S APPARATUS FOR SHAPING MODELS OF SHIPS. 
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FIG.7. TEMPLATE 
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DESCRIPTION OF A MACHINE FOR SHAPING 
THE MODELS USED IN EXPERIMENTS ON 
FORMS OF SHIPS.* 

By Mr, WILLIAM Frovupk, F.R.S., of Torquay. 

In the construction of models illustrative of the forms of ships, 
the ordinary mode of procedure is to build up the models ina 
series of horizontal layers of uniform thickness, consisting of 
boards of that thickness cut to the form of the intended water 
lines at the corresponding successive levels as laid down on the 
drawn plan of the vessel; and the exterior of the model is finished 
by dressing off the edges of the boards to a fair face. This mode 
of construction, however, though well suited for a ent 
model of small size to represent an executed ship, would be both 
costly and tedious where the object is to investigate the results 
of an extensive series of large models, the forms of which have to 
be successively modified to the results obtained from the 

a. as they proceed, such cases it is an important 

object to have the means of readily, expeditiously, and 

economically models, ot modifying in some 
portion the lines of one already made, without affecting the 
remainder and without — be original; and in the ary 
method this could only be effected by the expensive and tedious 
process of drawing out and chaping 6 complete ort of profile boards 
or oo _— — wood model. ol 

ler to accom both these objects without encoun 

the usual difficulty, it occurred to the writer thes tn'a sclid bode 





* Read before the Institution of Mechanical Engineers. 





of suitable material, already roughly shaped to the intended | though hard enough, would cut freely and smoothly in any 
form, the series of correct water lines might be produced by means | direction, without requiring much power and without blunting 
of a pair of revolving cutters working symmetrically, one at each | the tools; a material fusible at a low temperature, so as to 
side, and led by a series of templates of email sento, on the ily cast approximately to the shape required; of not great 
curvilinear shaping machines, The profiles of the ew impenetrable to water without the application of 
templates too, instead of being cut in solid material, might be | any artificial coating; and, above all, capable of being melted up 
formed of flexible bands, each of which ht be set to the line | again repea' to form new models. Almost the first materia 
that suggested itself—hard paraffin—was found to fulfil every one 


required in originating the successive models; the same templates 
us to mt successively an indefinite number of | of these conditions. Indeed, qualities could hardly be goatee, 


thus serving to represe 
variations in form, This object has been accomplished with | not obviously inconsistent with one another, which are more fitte: 
complete success in the machine wry the subject of the present | for the purpose required than those possessed by this material. 
paper; and the writer has been enabled by this means to commence | It is, no doubt, rather costly in the first instance; but since it 
& very extensive series of experiments on the resistances of various | allows all the cuttings taken off in the process, as well as all the 
forms of vessels, comprising when com the results of several | experimental models that are not needed for further trial, to be 
hundred models of large size, w would have been quite | used again by being remelted, the total stock required is reduced 
impracticable with the ordinary construction of models, on account | to a very small amount. 
of the great length of time and heavy expenditure that would have | The models are generally about 10ft. long, made hollow, with 
been requisite. about l}in. thickness when finished, and weighing then about 
To find the suitable material was the most i point of | 200 Ib. ¢ mould is formed of plastic clay, contained in a fixed 
box, and is wrought into shape in accordance with 


mportant 
all. Wood, the material commonly used for models, besides being 
unn y hard for he perone o recto rough transverse templates myn My intended exterior of 
Ne ae ee rere ccn ta tha toere contenion | poaliion by paitably placed notehes ut ine pair of lovel allel 
e mere con 
fo hollow be postion hy eepiiy pineek poten om Leghaiined deandts 


Tht of ft expense of tho consumes at RG The same notches serve 





into 
of wood alone would be very series for the great number of | afterwards into place a corresponding set of h 
models wee Rage) Be Aye ah — ™ ea in 5 representing the interior of ithe model, with 
terial best suited for the purpose would be one, which | the core f on them. This is shaped by open planking the 
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templates with thin wood laths, so as to form a boat-like skeleton, 
and is then smoothly skinned over with calico, rendered practically 
paraftin-tight and water-tight by painting on it a double wash of 
softened clay, with au intervening wash of plaster of Paris. The 
melted paraflin is run into the space between the mould and the 
core, and as the buoyancy of the core would often exceed 8001b., 
it is loaded down partly with ballast and partly with cold water 
run into the interior as the paraffin rises outside, so as nearly to 
equilibrate the fluid pressure of the latter and at the same time to 
assist its cooling. ’ 

The machine for shaping the models is shown in Figs. 1 to 4, 
Fig. 1 being a side view, Fig. 2 an end view, and Fig, 4 a plan, 
all partly in section. e 

The paraffin model M to be shaped is carried on a travelling 
table A, Figs. Land 2, analogous to that of a planing machine, and 
rests inverted upon it. Itis kept in its places by two stout pins 
in the centre line of the table, af distant from each other; these 
govern the position of the model by fitting into two beams, which 
are fastened across the model from gunwale to gunwale, being 
there fixed by screws to wood blocks cast into the sides of the 
model for the purpose, as shown at B in Fig. 2. These beams 
remain in the model when finished, so that besides forming the 
guidance for ‘chucking ” the model whenever it is placed on the 
shaping machine, either for shaping in the first instance or for 
alteration afterwards, the holes in the beams serve also to fix 
truly central on the model a frame furnished with all the 
fittings necessary for the subsequent towing experiments for 
which the model is designed. The travelling table A rests ona 
four-wheeled body-frame, being supported by four vertical screws 
DD, which are stepped in the frame, and are geared together by 
bevel wheels and coupling rods, so that by the rotation of one 
handle the table with the model on it can be raised to successive 
heights, continuing perfectly level throughout. The wheels, 12in, 
diameter, run upon rails that are planed and truly levelled on 
the face; the two wheels on one side are double-flanged, and 
thus the guidance is given by a single rail, so that there is no 
risk either of undue tightness of gauge or of undue play 
the whole is accurately fitted, so as to insure a perfectly 
steady, straight, and parallel movement of the machine with the 
model, 

The model is shaped by a pair of revolving cutters C C, Figs. 2 
and 3, one on each side, revolving at a high speed (about 1500 
revolutions per minute) on vertical spindles, which are carried in 
sliding frames E E that have a horizontal transverse movement 
exactly at right angles to the longitudinal motion of the travelling 
table A with the model. The sliding cutter frames E have each a 
large area of base, sliding upon a pair of guide bars F F, so as to 
insure a perfectly steady support for the cutters in|every position; 
and they are so coupled together that their movements are 
exactly equal but in opposite directions, the two cutters being 
kept always equidistant on each side from the centre line of the 
model M, Fig. 2 

Longitudinal travel is given to the model by the operator by 
means of the hand-wheel G, Figs. 1 and 2, carrying a cord which 
is fixed to each end of the travelling table A; and whilst the model 
passes through between the cutters C, these are made each to 
copy upon it the desired water line from the small scale template 

, Fig. 1, which travels proportionally to the model, the two 
cutters being traversed simultaneously towards or from the centre 
line in careful accordance with the profile of the template, The 
manner in which the template regulates the travel of the cutter 
frames is as follows :—Two bell-crank levers L L, Fig. 2, have 
their vertical arms coupled by horizontal links to the sliding 
cutter frames E, and their horizontal arms coupled by vertical 
links to a central bar K sliding vertically in fixed guides; the 
lengths of the two coupling links are made in the same proportion 
as the two unequal arms of the bell-crank levers, so as to make 
the horizontal travel of the cutters correctly proportionate through- 
out to the vertical travel of the sliding bar K. This condition is, 
as will be seen, essential to the truth of the copying action ; for 
the vertical travel of the central sliding bar K is proportionate to 
the vertical travel of a parallel tracer bar N sliding in vertical 
guides, the lower end of which carries the tracer J, Fig. 1, that 
has to follow the curve of the template H. The connection be- 
tween the sliding bar K and the parallel tracer bar N is a hori- 
zontal lever P, having its fulerum between the two, and having 
one end attached by a pin joint to the central bar K, while the 
other end passes through a mortise in the tracer bar N ; and as 
this arrangement involves a sliding action both at the fulcrum 
and at the tracer bar, the pressure is delivered through a friction 
roller in each case. The bearing surfaces of the lever P which 
rest upon the rollers are planed parallel, and the lever is cranked, 
as shown in Fig. 2, so as to bring the centres of the two rollers 
into the same straight line as the pin joint ; by this arrangement 
is obtained the first step towards the truly parallel copying move- 
ment, namely the maintenance of a constant proportion between 
the vertical movement of the tracer bar and the horizontal move- 
ment of the centre of the circular sweep of the cutters. By 
shifting the position of the fulerum roller, which is done without 
disturbing the accuracy of the copying movement, it is easy to 
adjust the proportion between the transverse scale of the model 
and that of the template to any desired fractional amount. 

The actual force which causes the cutters to traverse inwards or 
outwards is not transmitted through the copying lever P, nor is 
any duty but that of indication performed by the tracer J and 
template H; but the force is conveyed direct to the sliding bar K 
by a large overhead lever Q, Fig. 2, worked by a rod and hand 
lever R in a convenient position ; and the extent of the traverse 
is limited by the contact of the end of the tracer bar with the 
template, which is accurately noted by the operator by means of a 
special arrangement described afterwards. The friction of travel 
of the cutter frames is reduced to a minimum by the expedient of 
counterpoising their dead weight, by means of the suspending 
slings and counterbalance weights O, Figs. 1 and 2; and the ten- 
dency of the cutters to make the frames E vibrate in and out 
along their guides, and also to lay hold of the model and bite too 
deep, is checked by a large oil cylinder or cataract S applied to 
the central lifting bar K. 

Each cutter spindle is driven by a catgut belt carried round a 
grooved sheave at its upper end, and passing out sideways to 
leading pulleys in the main uprights of the machine frame, and 
thence to a sheave T on an overhead shaft driven by a small steam 
engine. With this arrangement the transverse travel of the cut- 

ter frames necessarily requires an elongation or shortening of the 
catgut belt ; and therefore ‘‘ jockey” pulleys U, sliding vertically 
and sufficiently loaded to communicate the requisite tension to the 
belt, are provided to take up and give out the n slack. 
The tension on the two parts of the belt leading off sideways 
from the cutter spindles necessarily produces a considerable and 
nearly constant force tending to make the cutter frames separate 
from each other; and this is counterbalanced by a sufficient weigh 
W hung on the outer end of the overhead lever Q. This - 
ment has the advantage that, since the pull of the belt is far 
‘greater than the friction of the sliding cutter frames on their 
guide bars, the bell-crank system is always, so to speak, in ten- 
sion, and consequently any error that might arise from “lost 
time ” in the pin joints is entirely obviated. 

The mode in which the templates are made changeable in form, 
so that one set of templates can serve for any number of different 
models in succession, is by employing a thin flexible steel ribbon 


to form the profile of the template. Each template when set to’ 


the required curve represents a full-length -plan of one of 
the water lines of the intended model. One of templates is 
shown to a larger scale in Figs. 7 and 8. The steel ribbon 
V is held to the required curvature by the outer ends of a 
series of square steel rods X, which act somewhat as vo 
having their inner ends heki by what may be calleda 
ight-edge Y; the mortises made wide-mouthed, so that 


straigh are 
the rods have free play in the plane of the straight-edge, at the 


back of which they pass through rocki 





collars with clamping 
screws that control only the elongations of the rods. 


At the outer 


| little in advance of its normal position, “‘ strikes soundings,” so 
to speak, on the template, and by the immediate rise of its index- 


end of each rod is a narrow hinge, with its motion in the plane of | pointer gives him early warning of the advance of the cutters 


the straight-edge, and with one flap soldered to the rod, while the 
other ay short and is held to the steel ribbon V as an internal 
tangent by a small screw with a narrow flat head. The ribbon is 
punched along its centre line with a series of holes, which are 
closely spaced to prevent localised flexure and to allow the rod 
ends to meet it in any desired positions, the rods being generally 
slanted so as nearly to be internal normals to the curve, and thus 
best to define its form. Theset of templates being thus prepared 
for the successive water lines of the model, the first one is fixed 
vertically upon a sliding frame at the side of the shaping machine, 
as shown at H in Fig. 1, with the curved face of the steel ribbon 
uppermost; and the tracer J is eons a down upon it, and made 
to Follow its curve whilst the heaps ate travels under the tracer 
simultaneously with the traverse of the model. The template is 
only 3ft. long, for convenience of construction and drawing out 
the curves ; so that its motion is only about one-third that of the 
models of average length, and the exact proportion of the motion 
is adjusted by means of aset of change wheels Z. Thus the arrange- 
ment which governs theratioof the length of themodel to the length 
of the template is independent of that which governs the ratio of 
their breadths; and this condition makes it possible not only to 
have the transverse scale of the template larger than the longi- 
tudinal, thereby lessening the relative errors in copying breadth, 
which is at once the smaller and the more important dimension, 
but also to cut with one set of templates a series of models, in 
which, while the ratio of length to breadth is varied at pleasure, 
the general character of the lines is the same in all. 
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TRANSVERSE SECTION 


towards their proper cutting depth; and he arrests it when the 
| pointer is at zero. 
| In practice it is found most convenient to commence edth cut 
| near the greatest breadth of the model, and work towards one 
| end; and then to return to the middle and work thence to the 
| other end, it being more easy to follow the template when the 
| breadth is constantly decreasing. It is also found better, having 
| brought the cutters to the correct ordinate for the position of the 
| model, to travel the model about half an inch without moving the 
| cutter frames; then to bring in the cutters to the diminished 
| breadth, then move the model again, and then the cutters again; 
| thus p i by a series of minute motions, first of abscissa and 
then of ordinate, instead of trying to follow the curve of the tem- 
plate by a perfectly continuous motion. 
After one water line has been thus cut from end to end—an 
paps taking about five minutes—the model is raised through 
| the necessary vertical distance by turning the elevating screws of 
the table, and the template is og aye for the one prepared for 
the next water line above, which is then cut, and so on until all 
the water lines have been copied upon the model, which then pre- 
sents the appearance of a series of steps or terraces analogous to 
those formed by the edges of the boards that make up a wood 
model of the ordinary construction. As in the wood model, the 
Lome pe few now to be done by dressing off these prominences by 
hand till the cross sections of the model are fair curves, the inner 
angle of each step being only just obliterated. Before commencing 
the final dressing, however, a spur tool is travelled along these 
inner angles, making in the 
surface small punctures of alter- 
q nately infinitesimal and sensible 
; depth, whicharethen filled with 
black lead. The shallower of 
these may be more or less 
obliterated in the finishing; the 
deeper should all show in the 
finished surface when the 








model has been correctly 
trimmed off, and serve thus as 
a “witness” or guarantee of 
the truth of the work. 

The final shaping is done 
with flexible steel straight- 
- used as scrapers, which 
follow all the curvatures of 
the surface and insure its fair- 
ness. The surface is then bur- 








nished all over by using a very 
blunt tool with considerable 
pressure; this fills up all the 





minute pores, of which the 
paraffin is always found to be 
full except near the skin of the 
casting, and which if left open 














would constitute a sufficient 
roughness of surface to pro- 
duce a sensible increase in the 
































resistance of the model. After 
the burnishing, the flexible 
scrapers are again passed over 
the surface with a light touch, 
so as to obliterate the slight 
marks of ‘‘chatter” of the 
burnishing tool; and this final 
scraping brings the material to 
a beautiful polish, like that of 
marble. 

A remark may here be added 
about one use of the collection 
of flexible templates which may 
not at once suggest itself. Sup- 
posing these to be laid down and 
piled in order one on another, 
with their centre lines and the 
corresponding portions of their 
length in correct superposition; 
and supposing their thickness— 














that is, the breadth of the steel 
ribbon — to be equal to the 
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vertical interval between the 
water lines, reduced to the 
scale of the templates, it will 
be obvious that if the series of 
— so formed were filled up 
with clay, and the whole then 
trimmed off with a fairly 
rounded surface till the upper 
edges of the ribbons became 
just apparent, there would 
thus be obtained a small-scale 
and foreshortened counterpart 
of the intended model, placed 
bottom upwards, This property 
greatly facilitates the process 
of designing new forms ; for it 
is readily possible, by bending 
a slim batten over the upper 
edges of the templates when 
thus placed in combination, to 
discover whether the set of 
water lines they represent will 
produce fair cross sections; and 
if not, to apply the necessary 
ions at once, without 





As the cutters describe a circle of 3in. radius, it is necessary 
that the end of the tracer should be not a point, but a figure 
analogous to the circle, that is to say an ellipse, consisting of the 
circle of the cutters compressed longitudinally according to the 
longitudinal scale of the , and compressed transversely 
according to its transverse 5 The steel ribbon that forms the 
template is very flexible, being only ;3gin. thick; and it is conse- 
quently necessary to provide inst any pressure of the tracer 
upon it. This would be impossible to prevent, if the felt contact 
of a rigid tracer with the template were ee as the means of 
guidance ; and it would be almost impossible by eye to keep the 
tracer in exact contact with the template, yet Seen ees 
upon it. The raent employed to obviate this difficulty is 
shown one-third full size in Figs. 5 and 6. The tracer J, si i 
directly under the tracer bar N, is mounted at one ¢ 
of a light arm A, which has a certain e of motion in a vertical 
plane, being delicately pivoted on a bracket carried out horizon- 
tally from the end of the tracer bar N ; the other end of the arm 
is counterpoised so as to be all but equivalent to the tracer end, 
which thus forms a sensitively self-extending termination to the 
tracer bar, resting with a very small but perfectly uniform pres- 
sure upon the template. The variations of extension are ited 
pa Salyer yd magnified scale by a small index-pointer I, which 
when at its zero shows that the tracer J occupies its normal 


position with relation to the bar N, the arm A being connected 
with the index-pointer I by a fine thread. In the machine 
for work the are so adjusted that when the cutter frames are 
advanced tor 


going through the tedious 
process involved in arriving 
, at this result by drawing. Also the mere aspect of the com- 
| bination of Sought so fully conveys to the mind the figure 
of the completed model, that it enables the designer to develope 
| many useful variations of form without any drawing at all. 

| For the purpose of thus ing the templates in correct 
superposition, a table is provided, furnished at each end with a 
vertical ‘‘chase,” into which the ends of the straight-edges 
carrying the steel ribbons are cut to fit exactly. The sliding 
board H, Fig. 1, at side of the cutting machine, has block- 
ings fixed on it, which are shaped to fit the same parts of the 
templates. 





LivERPOOL PoLyTEcHNIC SocrETy.—The third m of the 
thirty-seventh session of this society will take place at the Royal 
Institution, on Monday, March 16th, 1874, at 7 p.m. 


CompounD ENGINES.—The committee of the Junior Naval 
Professional Association offer a _— of £20 for the best essay 
“ On the Com ive Merits of Simple and Compound Engines 
as applied to Shipsof War.” The competition is open to all. The 
essays must be rendered to the hon. secretary, care of Messrs. 
Grifin and Co., Portsea, before the 1st August, 1874. The essays 
to be s' anonymous, but each to have a motto, and to 
by a sealed envelope, with the motto outside and the 
name of the mpetien inti, It is desirable that the essay 
should not exceed a) peane-ct tee cine of ho" Pescsedings” of Be 
Association, will be submitted for decision to r 

Green: Chief 


ry Geen 








William Eames, R.N,, Chatham; and John 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ——, the opinions of our corre- 





SCREW PROPELLERS. 

Sin,— It may interest your readers, and Mr. Matthew Jones in 
particular, to know that his supposed invention or improvement in 
the screw propeller has been in use for the last twenty years and 
more in Sweden and Finland. It has principally been in use 
‘on canals and shallow waters, where the screw is naturally more 
exposed toinjury. Its use, however, in seagoing steamers has for 
many years mn discontinued in consequence of better results 
having been obtained with the ordinary screw without the ring. 
We have applied it almost universally to the numerous steam 
launches we have of late years supplied to the Russian navy as a 
protection against fouling with ropes, &c., while on harbour ser- 
vice, and have found that the narrower the ring is the better is 





the result; and our present practice is to contract and round off 
the tips of the blades as much as possible, so as to reduce the 


breadth of the ring to a minimum, having found that there is a | 
considerable loss in speed in a boat with a propeller as illustrated | 


by Mr. Jones. We have tried it in two boats of exactly the same 
power and construction, and are quite convinced of the correctness 
of our statement. And if this was not the case, why would its 
use have been discontinued in Sweden? As a protection against 
ropes, nets, and weeds, Mr. Jones is quite correct, but the same 
advantages can be gained by a narrower band, and far better 
results as to speed. We repeat that there is nothing new in it. 

P.S.—Since writing the above I have thought that it would 

not be out of ‘the way to send you a sketch of my propeller 
as used in the Russian navy for steam launches, and I may mention 
“at the same time that I have not experienced any diminution of 
tremor in having a broad band, and fancy that the cure for that is 
a properly constructed screw with well-titted bearings and a sub- 
stantial screw frame. Wm. CRICHTON, 

Abo, Feb, 18, 1874. 

SAMBROOK’S FEED HEATER. 

Srr,—Having noticed a letter.in your impression of the 6th 
March, reférring to a feed-heater of mine doing secondary duty to 
a feed-water heater of Mr. Sambrook’s in an oil mill at Liverpool, 
I beg to inform you that I have not supplied or fixed any heater to 
an oil mill in Liverpool, You will, therefore, excuse me taking 
the earliest opportunity of contradicting the unfounded statement 
made by “J. K.,” viz., the statement that the feed-water first 
runs through “ Barton’s heater,” then into ‘‘ Sambrook’s heater,” 
together with the experiment of feeding through my heater alone ; 
and the consequent results can be nothing more or less than a 
pure invention on the part of ‘J. K.” I challenge him to name 
the firm where this extraordinary phenomenon took place, 
as these statements are calculated to damage the established 
reputation of Barton’s feed heater amongst steam users for general 
utility, efficiency, and economy as a fuel economiser. I should be 
sorry for ‘‘J. K.” were he to be the experiment of holding his hand 
under-the waste water-cock of one of Barton’s feed heaters when 
in working condition. JAMES BARTON, 

89, Church-street, Birkenhead, March 9th. 


Srr,—-I saw in THE ENGINEER of last week a letter signed “‘J. K.” 
The writer of this letter had been to see Sambrook’s feed water 
heater at an oil mill in Liverpool. His description is good, and he 
deserves some credit for his inquiry as to the cause of this saving 
of fuel, as stated by the man in attendance, and from what I have 
leard it is doing good service there. Now, Sir, I havegotoneof these 
feed heaters from Mr. Sambrook attached to my boiler, and have 
had it at work about seven months, and can say I have saved not 
less than 10 per cent, of fuel per week, ides keeping steam 
easily in my boiler, for like many other users of steam I have none 
to spare. And not only do I save the amount of coal named, but 
keep steam easily since its introduction to my boiler. I should 
like to know something of its scientific merits through your paper, 
there y= | much difference of opinion here on this matter. That 
there is fully that saving I am convinced, but the reason of that 
saving I should like to know from some of your scientific contri- 
butors. J.G, 

Srr,—I must beg your indulgence in according me space for this 
shert letter, in mF a to that of your correspondent “J. K.’s” in 
last week’s issue in reference to my heater. 

In the first place, I may perhaps be allowed to draw your atten- 
tion to the corroboration of their engineer’s report to your corre- 
spondent by the proprietors of the mill in question, copy of whose 
letter to us reads as follows :— 

Pheenix Oil Mill, Norfolk-street, Live: l. Dec. 5th, 1873. 

A small apparatus has been fitted to our boiler by Mr. Sambrook for 
superheating the water before being injected therein ; and although we 
had already a feed-water heater attached for heating the water by means 
of the exhausted steam, we have found a saving of 10 per cent. in fuel 
from the use of this superheater, which introduces the water into the 
boiler at a temperature of 260 deg. Fah., and in addition to this saving 
in fuel the steam is kept at a more uniform ——- than before. 

ALTER SAUNDERS AND Co. 

In the second place, I may state the other feed-water heater 
employed is not one of Mr, Barton’s, but merely a common cistern 
into which the exhaust steam is led, there meeting the cold water 
from the meter. An ordinary feed pump forces the water from 
this cistern through my heater. WILLIAM SAMBROOK. 














Srr,—In reply to your correspondent ‘‘J.K.,”in your last week’s 
number, will you allow me to say that I have used one of these 
heaters since April with undeviating advantage in net saving 
to me of 15 per cent. on the aggregate’? I consider that the 
small quantity of steam taken to the comparatively large 
quantity of cold water, always remembering that the heater is de 
facto an integral part of the boiler, and that no heat is lost, but an 
absolute gain effected, is the real cause of the saving. 

Another advantage I have found in addition to the regularity 
of the steam, is that ar mg circulation is maintained in the 
boiler, from the fact of the feed-water being fed in at so high a 
temperature, averaging with me 250 to 260 deg. 

. WwW. 


4, Pleasant Hill-street, Liverpool, March 9th. 
[We would remind our correspondents that these columns are 


PICKERING, 


not intended for the. insertion of advertisements, If, instead of | 


repeating that Mr. Sambook’s heater effects a saving in th 
would endeavour to explain to what that saving nate ie coll 


impart to their communications an interest which they lack at 
present.—Ep, E.] _ 
SINGLE MARINE ENGINES, 

S1r,—I observe that your correspondent ‘‘ Anglicus ” is sceptical 
as to the possibility of a single marine engine working successfully 
without a fly-wheel, as stated by me in your issue of the 13th ult., 
and in reply to his question I wish to state that the name of the 
vessel was the Globe, built at Cleveland, Ohio. The engines of 
this vessel had neither heavy disc cranks nor anything of the kind, 
but were inclined to the shafts, i.c., the cylinders were brought 
together at the top, and the centre lines set to the shafts, which no 
doubt had the effect of assisting them over the centres. When 
this vessel came under my charge she was, I believe, at least seven 
years old, and may probably still be in existence. 

Wood-green, N., March 10th. ARTHUR AYRES. 





FUEL ECONOMISERS, 

Srr,—Permit me to make a few remarks anent fuel economisers, 
suggested by the description of three coils of cast iroa piping called 
an economiser, and described in your last issue. The inventor 
estimates, or says that the said three coils give as good results as 
an economiser comprising seventy vertical pipes. The incorrect- 
ness of his statement can easily be proved by comparison of the 
two machines now exhibited at the Peel Park Exhibition, Man- 
chester, and standing side by side ; the one is a three coil Bell’s, 
and the other seventy-two vertical pipes of Twibill’s economiser. 
Both these machines consist of din. pipes. Three coils (each nine 
a deep) = 27 rings, then each ring 2ft. 2in. diameter, centre 
and centre, equals a 4in. pipe 6ft. Gin. long ; therefore 27 rings X 
6°5ft. = 177 ‘5ft., the total quantity of heating surface in three coils. 
In comparison with this the seventy-two vertical pipes, each ‘ft. 
in length, equal 648°0ft. of heating surface, which is nearly 
four times the capacity of three coils. Therefore, seventy-two 
| vertical pipes, Twibill’s, contain more heating surface and hold 
more water than ten coils of Bell's. 

For further proof of the fallacy of uncalculated assertions, com- 
pare the scrapers, and it will be found that certainly not more 
than two-thirds of the limited coil surface is touched by the 
scrapers, and there is no attempt whatever to scrape the top and 
bottom rings of each coil. The impingement of draught, the cir- 
culating of water, and the anti-incrustation or scale cracking 
theories, are strongly contradicted in practice, 


Manchester, March 11th. JOSEPH TWIBILL. 





BELGIAN COMPETITION, 

Srr,—Our attention has been drawn to your Staffordshire corre- 
spondent’s remarks upon our letter published in the Jimes of 
4th inst., and we beg the favour of space in your columns to 
reply. Your correspondent, in dealing with that portion of our 
letter which alluded to a correspondence between an English 
trade association of masters and a firm of high standing in Belgium, 
has assumed that we referred to the Ironmasters’ Association of 
his district, although we clearly intimated that it was not an 
association of ironmasters but of a “ business connected with the 
iron trade.” He repudiates on behalf of the “‘ ironmasters of posi- 
tion” in his district all connection with the objectionable letter 
from the English association. He suggests the probability of our 
being misled by the information on which our statement is based, 
and admits the possibility that such a letter may have emanated 
from some district less enlightened than South Staffordshire. If, 
instead of exercising his ingenuity to discredit a statement, he had 
for one moment reflected, we think it would have occurred to him 
that we should hardly have committed ourselves to a statement of 
a fact which he considers hardly credible upon any uncertain or 
doubtful information, and also that the Times would hardly pub- 
lish such a statement in absence of proof of its correctness. We 
of course had before us the letter in question, and the Jines of 
course was furnished with a verbatim copy, and that you may see 
that the words we made use of in our letter to the 7'imes are not 
misquoted, but the actual words used by the association in ques- 
tion, we send you also a copy for your private perusal. 

Although the association in question is not an ironmasters’ 
association, it is important and influential, and its members are 
not inferior in standing or intelligence to the ironmasters of 
Staffordshire; nevertheless, in the name of the association, 
Belgian houses are told that a step taken in the management of 
their private affairs “‘is uncalled for, calculated to do English 
makers harm, and themselves no good.” The writer of the letter 
goes on to say, ** The tion do not wish to dictate to you what 
price you should sell at, but they do most respectfully suggest 
the propriety of keeping up prices, and keeping up that position 
which the capital employed and energies required is (are) fairly 
entitled to receive in return.” We may state for the information 
of your correspondent that this letter had not its origin, as he 
supposed, in some benighted district outside the ‘* Black Country.” 
The letter concludes by requesting the favour of a reply to lay 
before the working committee. We pretty-well knew the sort of 
answer the members of the ‘‘ working committee” would give to 
such a letter addressed to themselves; nevertheless, if any reply 
has been given, we are quite sure it is couched in courteous 
terms that the letter does not merit. 

Now as to the seriousness of ian competition. The senior 
partner of the oldest iron firm in Liverpool was’ at Belgium two 
months ago, and travelled for two days with an English steam- 
ship owner resident at Brussels, who stated that he had himself 
contracted to carry, during a fixed period, 50,000 tons of Belgian 
iron to London. 

We are informed by a leading house in the Brazil trade, that 
during the last few weeks nearly 50,000 tons of Belgian rails 
have been contracted for Brazilian railways. Letters from Italy, 
United States, Canada, and other distant markets are filled with 
complaints that Belgian agents are taking the trade. We have 
ourselves, the last few days, sold Belgian rolled girders £3 per ton 
f.o.b. Antwerp below the price for same section of North Stafford- 
shire make f.o.b, Liverpool. We are selling — bars for 
direct shipment to English and Irish ports, for English and Irish 
consumption, and many others are doing the same. 

The senior partner in a continental house here has just returned 
from a visit to his Italian correspondents, and he does not bring a 
single order for iron home, but reports that Belgian and French 
agents swarm and undersell us some £3 per ton. We have to-day 
seen a letter from Italy from the traveller of another house in the 
| same trade to the same effect. Belgium and France having once 








got foothold in the markets we once monopolised, will not be easily 
displaced. We gained our supremacy in all distant markets by 
low prices, and if other countries e our place as the cheapest 
sellers of iron in the world, they will as certainly take as much of 
: our trade as they have the power to supply. 
| Germany a year or so since was a good customer, but high prices 
have stimulated production, and the native make can be had £2 
per ton less than it costs to import English iron. 

The blast furnace power of the United States is double what it 
was in 1870. The total exports of all descriptions of iron to 
America from Liverpool for the first two months of 1872, 1873, 

| and 1874, are :—1872, 41,182 tons ; 1873, 36,348 tons ; 1874, 12,003 
| tons, or a falling off of 60 per cent. as compared with last year, 
| and 65 per cent. as com with 1872. ‘ 

| It would be easy to multiply facts to show that high prices must 
| result in declining trade. A. SPARROW AND Co. 

| Liverpool, March 10th, 
! COMPOUND ENGINES. 

| Srm,—Having a week or two since had occasion to go on board a 
| large mail steamer fitted with compound inverted engines of 
350-horse power, I learnt that i 





venience and delay had 
division 


great incon 
been caused by the frequent breaking of the “ 
valves—the 


} voyage having so long as three or four weeks. 
struck me that this might be obviated by, as it were, reversing the 
action of the slide valve of the high-pressure engine, viz., by 


the and low- on one 
idea 








admitting the steam from boilers through what is now used as the 
exhaust outlet, and regulating the lap and lead by the inner or 
port edges of valve, necessitating, of course, the working of the 
valve in the opposite direction to what it would with ordinary 
setting. Then by having the valve chamber with low-pressure 
cylinder jacket of sufficient capacity for storage of steam for low- 
pressure engine, the high-pressure engine might exhaust directly 
into it, thereby rendering the use of the “ division plate” and the 
separate storage chamber unnecessary. 

I am fully aware of the impracticability of this method with the 
ordinary slide valve, as the steam, being admitted on the interior, 
would have a great tendency to force the valve from the cylioder 
face ; but this may be overcome by the adoption of some such 
“balanced slide valve’ as Outridge’s patent, with which the 
pressure on all sides of the valve is equal, and which has been 
substituted in many engines for the ordinary valve with remark- 
ably good results. 

As I hear, there are many cases of the breakage of the ‘‘ division 
plate,” caused doubtless from the excess of pressure on the one side 
to that on the other, occasioning serious delay, and that engineers 
prefer having both valves and gear between the cylinders, so that 
they may be directly under the eye of the engineer in charge. I 
send you this thinking that the idea—perhaps moditied— might be 
made use of with advantage. ANGLICUS. 





COHNE’S ANTI-LUBRICATIVE BEARINGS. 

Str,—In reference to a letter on this subject, which appeared 
in your impression of January 23rd, it may be interesting to your 
readers to know that the bearing placed in position at Messrs. 
Waterlow and Sons’ Works, London Wall, on February 13th, is at 
this date in perfect order, the shaft being bright and smooth, and 
no grease ner oil having been used. This bearing is on the driving 
shaft, and near to it is taken the motion for driving two 
large printing machines, Asa proof of its working satisfactorily, 
another bearing is now placed in the steam engine at the same 
works. Mr. Cohne’s bearings will in the course of a few days 
receive further trials at the Bessemer Steelworks, Greenwich, at 
Messrs. Symons Lrothers, Southwark, and at other well-known 
firms, and also in a railway axle-box. The latest intelligence from 
Vienna shows that the first experimental bearing placed, August 
24th last, at Messrs. Dolainski’s works, is still in admirable 
working order, the shaft running “coolly, smoothly, and con- 
tinuously.” Matruew A, Sov. 

101, Leadenhall .street, March “th. 





RAILWAY ACCIDENTS. 

Sirn,—In THe Encineer of last Saturday a statement of Mr. 
Moon’s is quoted, made by him when speaking at the half-yearly 
general meeting of the London and North-Western Railway 
Company, on the authority of a paragraph in the Times, to the 
effect that ‘“‘ whilst in England only one person in every million 
passengers was killed or hurt, in Prussia there was a loss in killed 


or wounded of twenty-three in every million, and in Austria of 
eighteen in every million.” 

In making this statement Mr. Moon, I suppose, had in his mind 
a letter which appeared in the Times some little time back, signed 
“J. WK,” in which the writer quotes from the Garten/auhe th 
numbers of railway passengers carried during the year 156')in 
England, Prussia, and Austria, and after giving the number otf 


killed and injured in each of these countries says, “So that in 
England five in every million were killed and injured, in I’russia 
twelve, and in Austria twenty-three.” 

The numbers are correctly quoted by “J. K.,” but neither he 
nor Mr. Moon appear to have observed that the numbers of killed 
and injured, as given in the Garten/aubc, include cases of death and 
injury to railway servants, and that the author of the articles 
quoted expressly states that if the casualties to passengers alone 
are dealt with, England occupies the lowest rank in regard 
to safety, the numbers of passengers killed or injured asgiven by him 
being, in Prussia, one in three million; in Austria, 1 in 0; in 
England, 1 in 0°3, so that in Prussia the safety of travelling to 
passengers is ten times greater than in England. The object 
of the writer of these articles in the Garten/aule is apparently 
to show that owing to the employment of mechanical arrangements 
in the handling and marshalling of trains, railway work is carried 
on in England atmuch less cost to human lifethan inGermany, and 
he points to the fact that while in Austria, in the year 180", 512 ser- 
vants were killed or injured, in England, in the year 1571, with a 
traffic infinitely larger, only 536 servants were killed or injured. 
This proportion, of course, becomes more startling when he shows 
that so far as passenger traflic is concerned, more passengers per 
million are killed and injured in England than in I’russia. 

He sums up the whole comparison by saying: “For officers 
and servants the English system of working was about six times 
safer than the German, while the latter proved itself in the case 
of passengers 1% times safer so far as death is concerned, 
and about ten times so far as injury isconcerned.” There is, how 
ever, one reason why the number of casualties to railway servants 
in England appears so small in these years, of which the author of 
these articles was most probably unaware, but which makes his 
whole argument of little avail. It is that the railway companies 
in England were not obliged to make returns of all cases of death 
or injury toservants, until nearly the year 1871. Byan Act which came 
into force in November of that year they were compelled to do so, 
and for the year 1872 the numbers returned are, servants killed, 
632; servants injured, 1395; total 2027, against 536 for the pre- 
ceding year, and 244 for the year 1870, 
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A PROFESSIONAL VIEW OF THE CoAL AND Inon TrRapeE.—At 
the annual soirée of the Clyde Trustees’ workmen held last week 
at Dalmuir, Mr. James Deas, C.E., who presided, delivered an 
address which included many points of interest. He said that last 
year began with strikes, discontent, differences between employers 
and employed, discontent between capital and labour, and coal at 
famine prices; this year, happily, with an entire absence of strikes, 
with general contentment, with the best understanding between 
masters and men, capital and labour on good terms, and, thanks to 
the good providence of God favouring us, with an unprecedentedly 
mild winter, coal more easily and cheaply -obtained while not so 
much required for purposes of domestic comfort, the overstrain 
had been removed from the staple industries of the country; and 
although trade was not buoyant, it was still good, and as yet 
afforded full employment for all who could and were willing to 
work ; and with ample supplies of coal at a moderate price, pig 
iron under 100s, per ton, and men contented and industrious, he 
augured a fairly pi rous year for the country generally. A reduc- 
tion in the hours of labour and increase in the remuneration had 
been established, and from these there would, he believed, be little 
retrogression, except in the rates, of wages at present paid to col- 
liers and miners, which were out of proportion high compared to 
those paid to any other class of workmen. Having counselled the 
men to *‘ rest and be thankful,” he said that all the engineering 
and shipbuilding works on the Clyde were subject to fluctuation, 
except those with which the men he addressed were connected. 
Dalmuir Works were never idle or on short time, and were not 
likely to be so as long as the trade of the country continued to ex- 
tend with the rapid strides it had done recently, and the ships of 
the mercantile navy continued to increase in size as they had been 
doing for the last year or two. The Trust they served was one of 
the most important in Scotland, and on the success which attended 
its labours the prosperity of the metropolis of the West in a great 
measure depended. For the last year or two they had not (chiefly 
from the exceptional state of the labour market) been able, as 
regards quayage, to keep pace with the demand; but in the 
maintenance, deepening, and widening of the navigation with 
which Dalmuir Works was more immediately connected no com- 
plaint had, he was happy to say, been heard. He ape them to 
work honestly, energetically, and ungrudgingly to make the Clyde 
still better fitted as one of the highways of nations, 
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Some time since a brief correspondence appeared in our pages _In some mills tubular boilers are used with 4in. tubes, the shells 
on the use of sawdust as a steam-making fuel. We are now enabled being 4ft. diameter and 14ft. long. To burn sawdust with success 
through the courtesy of a Canadian correspondent to illustrate plenty of boiler power is essential, large grate surfaces, deep fur- 
above a system of burning sawdust which is adopted in the best naces, and the fuel must be fed in from the top. 
saw mills in Canada. All the steam required is raised from a ———--—=- 
sawdust only, and such waste scraps of wood as will not work = Pygric WoRKS DEPARTMENT, IRELAND.—OPEN COMPETITIONS. 
into laths. Nothing having a saleable quality is burned. —Two open competitive examinations for posts under the Board of 

The engraving shows a portion of a bed of nine boilers, which | Public Works will be held in Dublin by the Civil Service Com- 
supply steam to two engines, 21in. cylinder, 36in. stroke, running at | missioners on the 21st of April and following days. One competi- 
sixty revolutions per minute with 60 1b. steam. In our engraving” tion will be for an appointment as assistant engineer, and the other 
A A is the sawdust carrier box; B B, sawdust hoppers; C C, | for two appointments as clerk of works. Candidates for the post 
girders to support hoppers; D, smoke pipe to chimney; E EE, | of assistant engineer must be between 26 and 35 years of age, 
sawdust hopper valves; F, feed-water pipes; G G, combined stop | and must have been employed for at least five years in the capacity 
valve and expansion joint; H H, dead plates. The action will be of engineer, or resident engineer, on works of magnitude. They 
easily understood. The sawdust cut from logs just out of the | will be examined as to their knowledge of engineering works (in- 
river, is carried by drags through the box A A and delivered over | cluding the construction of roads, railways, canals, harbours, docks, 
the valves E E; by opening these, the sawdust falls on top of the | piers, and ae megs 9 drainage of marsh lands, reclamation from 
fire and requires little spreading. the sea, drainage and water supply of towns, the strength of 
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materials and the mode of testing them, the various machines used 
in engineering, works, drawing, taking out quantities, preparing 
specifications and estimates, vou agg bee levelling, plane trigo- 
nometry, hydrostatics, hydraulics, hydrodynamics, geometry, 
algebra, and the usual elementary subjects. Candidates for the 
two appointments of clerk of works must be between the ages of 
25 and 30, and must p the practi 1 experience necessary to 
qualify them for the situation ; they will, moreover, be required 
| to show that they have been ey: for at least five years in the 
| superintendence of buildings. The subjects of examination consist 
| of handwriting, orthography, English composition, arithmetic, 
| algebra, geometry, —— drawing, freehand sketching, theory 
of construction, knowledge of the qualities and stren of 
materials, designs, specifications, and estimates for b 88, 
measuring, valuing, and taking out quantities, surveying, and 
sanitary science (including air, water, gas, daylight, ventilation, 
and sewage). The salary of the assistant engineer commences at 
£300 a year, that of clerk of works at £150. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER | 


PARIS.—Madame Borvzau, Rue de la Banque. 
BERLIN.—AsHER and Co., 58, Mohren-strasse. 
VIENNA.—Mesars. Gerocp and Co., Booksellers. 
LEIPSIC.—A. TwizTMEYER, % 

NEW YORK.—WIi.imer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


*,* We cannot undertake to on eS Cee wwe 
oS amram omit aouleaell confusion, we 
inform correspondents that letters of inquiry 


- s by the 
writer to himself, and bearing a 2d, stamp, in order that 
meat a= Ram ir destination, No 


notice will be taken of communications which do not comply with 


these instructions. 
*,* All letters intended for insertion in THE Ena or contain- 
ing questions, must be accompanied by the name address of 


the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous- 
communications. 

Private Enctneer-—— What vacuum can you get with your air pump ? 

M. J. W. (Hardening Cast Iron.)—A letter for this correspondent lies at our 


office. 

J. We never Lefore heard of guard rails on a straight piece of road. 
What are they intended to do? ‘ 

R. R.—Messrs. &., R., and F. Turner, of Ipswich, can probably supply you 
with the information you require. 

T. 8. C. (Prescot.)—Messrs. Shand and Mason, Upper Grou»d-street, Black- 

friars, will supply you with stand pipes of the kind you name. 

W. A. 8.— Your best plan wilt be to examine the advertisements, and ascertain 
what subjects you are required to pass in. Lacking this information we 
cannot assist 

A. W. M, anv Co.—It is not necessary to insert your letter, as we cannot 
think that any engineer holds that anything is to be gained directly from 
the use of chalk as fuel, 

G. J. C.—Rennie’s is the best work on docks, but is very costly. You wilt pro- 
bably find all the information you want at present in the series of papers 
on dock gates recently published in our own pages. 

J. A. T.—The coefficient of adhesion appears in the case of locomotives to be 
independent of the area of contact ; consequently, one wheel loaded with 
nine tons would have as much hold on the rail as three wheels loaded with 
three tons each. Indeed, not a few engineers contend that the single wheel 
would be less likely to slip than the three coupled wi.eels. Your conclusions 
are opposed to the results obtained in practice. 


TEMPERING DRILLS. 
(To the Bditor of The Engineer.) 

Sir,—Any additional information concerning the mode of tempering 
drills, referred to in Tae Encrneer as the invention of a Swiss engineer, 
would be very useful to me, aud no doubt to many other of your readers. 
I fear the process is a secret, but I venture to ask the inventor, through 
your columns, to let us have a chance of trying it. If it succeeds re- 
muneration will not be wanting. T. D. 

Plumb Hill. 








WEBSTER’S CEMENT. 
(To the Editor of The Br.gineer.) 

Srr,—Will any correspondent kindly give me the name and address of 
the maker of the Welsh cork-faced cement which is used on board the 
Devastation to coat metal surfaces for the prevention of condensation ? 

Ireland, March 7th, 1874. J.J3. 

WROUGHT IRON CAISSONS. 
(To the Editor of The Engwneer.) 





Srr,—Would any of your corresporidents kindly inform me where I 
could get wrought iron caissous or vessels manufactured for the purpose 
of containing P dair or gases? Said vessels must be fitted with 
an opening or manhole, the closing of which presents such difficulties as 
ordinary boiler makers are unable to surmount. Frep. LaAMARQueE. 

London, March 5th, 1874. 








FIRE-PROOF WOOD. 
(To the Editor of The Engineer.) 

Sir,—Can any co mdent tell me if there is any preparation for 
preserving timber from firing in satisfactory use? I know there have 
been several processes professing to make it non-combustible, but do not 
know if any are really worth anything. Information will much oblige. 

Westminster, M: 10th, 1874. ILC. 





PELLETY IRON. 
(To the Bditor of The Engineer.) 

Sir,—I have for some time wanted to ask a question which concerns 
me very much, but have waited to see if any other subscriber would ask 
it, thinking it of so much importance as to affect many others. What is 
the cause of “‘pellety” iron, that is, after the crust of metal has been re- 
moved ; as, for instance, being planed over, there is in the surface small 
round pellets in cavities? Does the fault lie in the metal, in the coke, 
or in the moulding? For an answer to the above from any brother 
reader, I shall be much indebted to him and your paper, J. H. 

Salford, March 4th, 1874. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
each line a, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to condition, 
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*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche; all 
other letters to be addressed to the Editor of Tar Exainger, 163, Strand. 
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Discussion M el 
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Observations in General,” Robert H. Scott, M.A., F.R.S.; “On the 


iveness of "Cd G. J. Symons, F.MS.; “On the 
Weather of Thirteen Autumns,” by B. Strachan, F.M.8. 
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FORCE AND MATTER. 

Few men of science venture to teach that force can have 
existence apart from matter. To Faraday we believe is 
due the first hint at a possible conception of pure force. 
His ae moan es we agg were brief, and ne a 
species of a eory ———_ influence. ey 
have scarcely modified the current of educated thought; and 
at this moment no adequate conception of the existence of 
abstract force is to be found in the circles of science. Yet it 
is not, we think, impossible to form an idea of the existence 
of pure force ; indeed, it may almost be said that we have 
daily evidence that force does exist apart from matter, 
although the presence of matter is necessary to render it 
evident to our senses, Gravity is in one sense a pure force. 
It is an invariable condition of and totally inseparable from 
matter, in the sense that no matter exists which is not 
subject to the action of the force known as gravitation. 
But the theorem will not work both ways ; we know that 
masses of matter attract each other, but it has yet to be proved 
that a mass of matter does not exert the force of attraction, 
although no other mass of matter is subjected to its influ- 
ence. There is probably nothing more mysterious in the 
whole range of material phenomena than the subtle influence 
which sets at defiance, and without any tangible 
link couples the universe in bonds that cannot be broken. 
A force which can neither be intercepted, diverted, nor 
modified in the smallest possible degree by any of the 
gigantic agencies of nature or the trivial influences of 
man’s art. Gravitation is absolutely independent of all 
other forces, and in this respect it is to some extent isolated 
and unique. It is, we think, scarcely possible to realise 
the operation of gravitation without arriving at some crude 
and imperfect conception of pure force apart from matter ; 
and however imperfect this conception may be, it will be 
found useful insolving some of the — problems presented to 
us by the operation of natural laws. Let us take it for 
granted, however, that force does not exist without matter, 
and come at once to the purpose with which this article is 
written. Our object is to call attention to the fact that no 
one has yet yen fe to show the relation that exists 
between matter and force as regards relative quantity. It 
was impossible in the earlier ages that any attempt should 
be made to determine this relationship. In the younger 
years of the world, manifestations of great force were 
always associated in men’s minds with enormous quan- 
tities of matter. But as knowledge, and especially 
chemical knowledge, has extended, the fact begins to 
obtrude itself, that the absolute quantity of matter 
necessary to the tangible development of gigantic exertions 
of power may be excessively minute. Whether it is or is 
not possible that an accurate numerical demonstration of 
the relations of force and matter in the abstract will ever 
be arrived at it is not for us to say. Possibly the ultimate 
atom may yet be found, and its measure of possible work 
on another atom defined; but it is certain that at present 
both have eluded the grasp of the highest intellects of the 
nineteenth century. Tyndall has gone far to determine 
the work done by an atom under certain condition’, but he 
has not attempted to define the condition of maximum 
atomic work, and nothing in the whole range of our sub- 
ject is certainly known, except that under given conditions 
extremely minute quantities of matter can exert forces 
which almost batile conception. A very crude popular illus- 
tration of the association of great force with little matter 
is afforded by gunpowder. But gunpowder really furnishes 
but a very indifferent example of the amount of energy 
which may be exerted by minute quantities of matter. A 
tiny drop of that curious compound, chloride of nitrogen, 
the precise nature of which has yet to be determined, has 
been known when touched to explode with such violence 
as to split the heavy leaf of a solid oak laboratory table 
and leave the apartment a wreck. Gunpowder beside this 
fluid is an inert substance. Fulminate of silver and nitro- 
glycerine supply other illustrations of the power which 
minute quantities of matter under suitable condi- 
tions of rendering manifest the exertion of mighty forces, 
It is unnecessary, however, to seek for examples among the 
more recondite productions of the chemist. It is not easy 
to find a more noteworthy illustration of this combination 
of much force with little matter than that afforded 
by coal. One pound of good coal will liberate in combus- 
tion 14,500 units of heat. This is very easily written and 
remembered, but we dare to say that not one of our readers 
out of the hundred has ever attempted to realise what it 
means, The British unit of heat has been defined as equi- 
valent to 772 foot-pounds—Joule’s equivalent ;—the power 
stored up in a pound of good coal therefore represents the 
exertion of a force sufficient to lift 14,500 x 772, or 
11,194,000 Ib., or almost five thousand tons, a foot high, or a 
single ton to a height of nearly a mile. Is it too much to 
say with such a fact before us that the quantity of matter 
required to render force manifest is almost infinitesimal ? 
A particle of coal, indeed, so small as to elude our senses 
with ease, is competent to exert a very tangible power. 
The 14,500th part of a pound of coal is less than one-third 
of a grain, yet it suffices to store up a force which would 
lift nearly 7 cwt. through a height of one foot. If a pound 
of coal were divided into 11,194,000 separate parts, a 
powerful mi would be necessary to detect one 
such part, and yet each re ts as much energy as would 
raise u pound weight a foot high. We need seek no further 
for evidence that the existence of matter in quantities 
tangible to our senses is by no means iry to the 
development of power; and we are led to ask once more 
whether any point can be defined where matter ceases 








and force remains; or is it certain that without matter in 
some shape or form force can have no existence, manifest 
or abstract ? 

The relations subsisting between force and matter have 
been powerfully eee ome to practical engineers by the 
Blackburn boiler explosion. It is not our intention here 
to say anything of the causes which may have induced 
the catastrophe, nor are we about to enunciate any theory 
of boiler explosions, It is a however, to read 
with care the report which we published last week, without 
feeling that a puzzle is presented to us, which can only be 
explained by the fact that very small quantities of matter 
may, under certain circumstances, manifest an energy ap- 
parently altogether incommensurate with the mass of 
matter employed. We have no means of knowing with 
accuracy the weight of water contained in the two boilers at 
the time of the explosion; probably it was about 25 tons, 
This water was heated to about 324 deg. Fah., the tem- 
perature corresponding to an absolute pressure of 95 lb.— 
80 Ib. safety valve ioad. Each pound of water therefore 
represented an energy of 324 x 772 = 250,128 foot-pounds ; 
but all this energy was not available for destructive pur- 

When the boilers exploded the temperature fell 
instantaneously to 212 deg., leaving to be accounted for 
112 deg. If this were immediately expended in one way, 
about one eighth of the total weight of water in the boiler 
would have been converted into steam at atmospheric 
pressure, and no doubt in this way by far the larger 
proportion of the stored up energy in the boiler was utilised, 
and but for the invariable occurrence of the flashing of 
water into steam when pressure is relieved the consequences 
of a boiler explosion would be more fearful than it is 
perhaps quite possible to realise. Here, however, as the 
capacity of water for storing up energy is great, that which 
constitutes the dangerous element in heating water under 
pressure becomes in some measure a means of safety. In 
this respect the behaviour of water is totally different from 
that of gunpowder ; when a charge of powder is fired in a 
gun the entire energy stored previously in the powder is 
exerted on the gun and the projectile. When a boiler ex- 
plodes a very considerable portion of the energy previously 
concentrated in the water is expended not on the boiler, or 
building, but in converting more water into steam at 
atmospheric pressure, and it thus happens that although 
the destruction wrought by the explosion of a large boiler 
may be fearful, matters are never as bad as they would be 
but for the remarkable property possessed by water of in- 
stantaneously utilising its stored up energy in the com- 

tively harmless way of flashing a portion of itself into 
ow-pressure steam. All the latent energy in the boiler 
was not thus expended, we know; had it been, then the 
mill would not have been wrecked, and no one would 
have been killed. A portion was expended in doing 
work—very disastrous work, no doubt—but none the 
less real. And this brings us at once to the puzzle, 
or puzzles, to which we have referred. We hear of stones 
being flung long distances, while a flue was lifted high in 
the air and fell on the roof of the weaving shed. Let us take 
this flue as typical, and ask ourselves how it was raised / 
The obvious answer is, “Oh, the steam carried it there.” 
Precisely; but how did the steam carry it there? When a 
projectile is discharged from a gun an enormous pressure 
is exerted on its base for a considerable portion of time; 
but what are we to think of the nature and mode of action 
of the force which lifts a flue out of its place after the con- 
taining shell has been rent to atoms, and sends it flying 
through the air? Literally, not more than a few pounds 
of steam could find access to the flue to do the work; its 
surface was too small. Taking the flue at 30ft. long, and 
just allowing a strip of its surface 3ft. wide as an effective 
basis for the action for the steam, we have only 90ft. surface. 
A body of steam at 80 1b, pressure and 1ft. thick over this 
surface would weigh about 21b, only. It is impossible to 
imagine a sufficient velocity imparted to this 2 lb. of steam 
to enable it in any way to impinge on the flue and thus 
propel it through the air. Nor shall we be helped if we 
say that the pressure beneath the flue was unbalanced the 
moment the shell burst, and this unbalanced pressure lifted 
it. The pressure must have operated for a considerable 
time after the flue started on its flight, otherwise no energy 
could have been stored in it to enable it to continue its 
ascent. To what then are we to look as the direct cause of 
the ruin which attends a boiler explosion ? Whereis the link 
between the energy stored in the water and the walls blown 
down at a distance, the scattered bricks of the seating 
and the flying boiler plates? We do not think it is too 
much to say that these questions have never been answered, 
and that the effects a are perhaps after all manifes- 
tations of the exertion of force by the aid of very minute 
quantities of matter, operating in a way which is not quite 
understood. The cause of a boiler explosion is one thing, 
the cause of the effects of an explosion is quite another. 
We hold now, as we have always held, that there is 
nothing occult about the reason why a steam generator 
bursts. Neither, perhaps, is there anything mysterious 
about the flying of plates and the loss of life, and the ruin 
of buildings; but it is quite certain that no solution yet put 
forward has proved capable of that accurate numerical de- 
monstration which canaloneinsureitsacceptance. That ruin 
ensues when a boiler bursts we know, but we do not know 
whether a flying brick flies because it has been subjected to 
intense pressure acting through a limited space for a short 
time, or whether it is carried on a blast of steam as a leaf 
is carried by the wind, or whether it is driven by energy 
transferred from a mass of water moving, and whose move- 
ment the luckless brick has checked. Nor is it quite 
certain—although, in deference toaccepted opinion, we have 
spoken as though it were certain—that the first effort of 
energy set loose in the rent boiler is to convert more water 
into steam, and not to manifest itself in some other way 
which is apparently occult, but only so because very little 
is really known about the manifestations of energy, or the 
bond which exists between force and matter. 


A CENTRAL RAILWAY BOARD, 
Our great railway companies are making a splendid 
show by the profits they are announcing, and the 
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balance-sheets they are producing at the half-yearly 
meetings now being held; and, indeed, when we recol- 
lect the long years of depression, the years of small, 
of even no dividends, which at no very great distance of 
time followed continually on each other’s heels, we can- 
not complain of the justifiable psean of triumph sung by 
directors at the eventually successful result of their policy, 
nor do we envy the shareholders the profits reaped at last 
after so much waiting and long suffering. 

Amongst the lines which have thus come back again 
into the list of the favourites of fortune may fairly, we 
think, be taken the Great Western, for at one time its 
prospects were at a low ebb, whilst now we note that 
the ordinary stockholders are to receive a dividend of 6% 
per cent., with a balance of some £20,000 left to be car- 
ried over to credit of next account. When we recollect 
the very varied difficulties that have had to be contended 
with on this line, and its originally expensive character, 
the enormous cost of adapting the line and stock to two 
gauges, we are lost in wonder at what must have 
originally and intrinsically been the merits of the scheme, 
and what still is the immense vital power in the property 
itself. However, this is not what we have to consider to- 
day—or, indeed, any day—for the financial success or other- 
wise, of our great companies is a question which we 
scarcely look upon as coming within our immediate 
province. What we wish to refer to is the chairman’s— 
Sir Daniel Gooch—remarks, made at the half-yearly meet- 
ing of the Great Western Company, on the recent circular 
of the Board of Trade already referred to in our columns. 
Probably no man in England has had actually 
greater personal and direct experience of the difficulties 
and responsibilities attached to the direction of a great 
line of railway than has Sir Daniel Gooch, and when we 
find him saying that neither he nor his brother directors 
felt they had merited the criticism they had received, we 
feel bound to give attention to such an utterance. The 
Board of Trade had complained, he said, that they—the 
Great Western Railway—“ did not keep their works and 
stations up to the requirements of the traflic, that valuable 
expedients for preventing danger were not readily adopted, 
and that consequently public safety was not sufliciently 
cared for.” The accusation was indignantly denied, and 
Sir Daniel asserted that not only was their—the Great 
Western Railway—staff ample and efficient, and the line 
in good working order, but that everything was done 
which prudence dictated to secure the safety of the public. 
A word here as to “the valuable expedients for 
preventing danger” which were not readily adopted. We 
really are inclined to go a little way in favour of a not too 
heedless rushing into new patent signal lights et hoc genus 
omne, which must of necessity assume from their very 
number a somewhat wearying aspect in the eyes of a traffic 
manager or locomotive superintendent who is constantly 
being haunted by inventors and patentees. Of course we 
do not here allude to the block-system or a perfect tele- 
graphic signal service—to this latter we commend the best 
attention of all railway boards, as well in their own in- 
terest as that of the public; but if every inventor who gets 
hold of the Government officials and persuades them his 
new patent is something admirable and effective, is to 
have his invention forced upon the executive staff 
of our railway companies, all we can say is that any 
hope of a well and evenly conducted system of traffic 
being carried out must be at an end on any line, for no 
sooner have the men got accustomed to one system than 
forthwith it is altered to another, On this point we may 
refer to how serious a matter anything like change in 
discipline, or even accoutrements, is considered by 
thoughtful men in the army, and how much changes are 
debated upon prior to their being recommended for adop- 
tion. We should then, even with all our modern 
advances, be somewhat conservative in preserving the 
good we already have in our railway system, with- 
out too hastily rushing into new fangled notions or 
ideas, which at the best are, perhaps, only ideas 
after all, and not in any way practically applicable. 
Let us, however, on this head give Sir Daniel Gooch’s own 
words, at least so far as they come to usin this report. 
He complained “of the system by which the Board of 
Trade interfered with the detail management of the com- 
ene Although composed of men of high standing, the 

ard had no railway experience and had no chance of 
knowing anything about railways. Yet mechanical con- 
trivances were forced upon railways contrary to the opinion 
of the railway officials and managers, who were responsible 
for the working of the line, and had the experience and 
knowledge necessary to judge of the efticiency and value 
of these contrivances.” In India matters are even 
worse, for there the Government consulting engineer is 
absolute master of the whole, and not a metal can be shifted 
or a crossing-gate re-hung without his sanction and 
approval. To this, however, it may be sa‘d that in that 
country the capital of the lines is in most cases guaranteed 
a certain interest by Government, which hence derives an 
abstract right to some control over the expenditure. The 
irritation produced on the members of the staff of the 
railways by this constant interference is, however, none 
the less annoying, and its result is that they but too fre- 
quently, from being so constantly thwarted in their plans, 
lose that interest in, and anxiety for, the welfare of the 
concern which is the mainspring of ali success, 

Sir Daniel Gooch concludes this portion of his speech 
by a suggestion which has much to recommend it. 
the said: — “If Government want to control the 
railways—and he was not arguing that they should 
not have some control—he would suggest that a board 
should be formed consisting of the chief officers and 
engineers of the various large railways, who should have- 
power, and whose duty it should be to investigate every 
invention connected with the working of railways, and 
what they recommended for adoption the Government 
should have the power to force railways to use.” Of such 
a proposal as this we cannot too heartily signify our 
approval. Its development in practice would, we have 
little doubt, be attended by many very 


| Board of Trade can possibly | 
| species of railway Convocation, iti which all measures of 





beneficial results, 
A central railway board, composed as Sir Daniel Gooch 





roposes, would have a weight and power attached to 
tes decision such as nothing ever likely to come from the 
i possess—it would be a 


safety, economy, and general arrangements might be fully 
and adequately discussed and considered by men whose 
thorough acquaintance with all details would enable them 
to form just judgments, and those judgments and deci- 
sions once formed might then be caused to be carried 
out firmly and pT by proper legal authority. We 
conceive, too, that such a system of legislation and regu- 
lation as this, in which of course the Government engineers 
might and should take their part, would be likely to cause 
far fewer heartburnings and less ill-feeling than the present 
system of individual inspection and superintendence by 
engineer officers, who, however careful in manner, intelli- 
gent in their duties, and anxious to avoid giving offence, 
have wrangling and bad blood almost thrust upon them 
from the very invidious nature of their duties in examining 
and reporting on the work of men who are, at all events, 
quite their equals theoretically and practically on every 
point that may come in question. 





THE ADMIRALTY EXPERIMENTS ON SCREW 
PROPULSION. 


Ar the Norwich meeting of the British Association in 
1868, the attention of the Association was drawn to the 
deficiency of existing knowledge on the stability, propul- 
sion, and sea-going qualities of ships, and to the need of 
further experiments as a basis for the extension of theore- 
tical investigation. A committee was appointed for the pur- 
pose of reporting on the state of knowledge on these subjects, 
and it was ultimately resolved by the committee that the 
Admiralty should be asked to carry out experiments with 
full-sized vessels upon some suitable water. Mr. Froude, 
F.R.S., who was a member of the committee, was, how- 
ever, of opinion that the experiments should—at all events, 
at first—be carried out with models constructed on some 
substantial or rational scale. He contended that unless 
the reliability of small-scale experiments were emphatically 
disproved, it would be useless to spend vast sums of 
money upon full-sized trials, which, after all, might be mis- 
directed, unless the ground were thoroughly cleared before- 
hand by an exhaustive investigation on a small scale. The 
final result of the application to the Admiralty was that 
the proposals of the committee for the full-size experiments 
could not be assented to, but that certain experiments with 
models, to be conducted by Mr. Froude, would be sanc- 
tioned, and the results of these experiments when complete 
would be communicated tothe British Association, the Insti- 
tution of Naval Architects, and other professional bodies. § 

We reprint, on another page, an interesting paper, 
descriptive of an extremely ingenious method of preparing 
models of ships to be used for such experimental pur- 
poses. This paper, which was read at the recent Cornwall 
meeting of the Institution of Mechanical Engineers by 
Mr. Froude, gives very full particulars of one part of 
that gentleman’s procedure in conducting these experi- 
ments; and in order to give our readers some idea of their 
nature, of the truly scientific manner—the thoroughness, 
we may say—in which they are carried out, we add some 
further information of a general character which can be 
relied on as substantially correct. 

When the design of any model which is to form part of 
the series under trial has been decided on, the first stage 
in the proceeding is to prepare in hard paraftine a sufli- 
ciently large model, which shall have, with the most perfect 
accuracy attainable, the contemplated lines. The models 
used are from 9ft. to 16ft. in length, displacing on an 
average probably 600 Ib. each. When the design of a 
model has been decided on, a rough casting of it is made 
in the paraffine, and its suctessive water lines are accu- 
rately cut by automatic apparatus, which copies on an en- 
larged scale those of the design; the copying arrangement 
being such that the ratio of enlargement in each of the 
three dimensions is independent of the others, so that 
several successive models of the one and the same funda- 
mental character, yet differently proportioned in length, 
breadth, and depth, may be produced from the same design. 

This is effected by help of set of templates of adjustable 
curvature, consisting each of a flexible steel ribbon, set 
off as a curve from astraight edge by adjusatble push-and- 
pull rods which serve as ordinates. The set when duly 
combined is in effect a small scale skeleton original of the 
intended model. The templates and the mode of arrangin 
them are fully described in the paper we reprint. It will 
be seen that they may either > set to a design already 
decided on, or employed in completing the design. Each of 
these templates representing one of the water lines is in turn 
employed in the shaping machine, and serves as aguidetothe 
cutters as the mtn wn casting is caused to travel between 
them; consequently for each template a corresponding line is 
cut on each side of the paraffine mass, the rough uncut pieces 
between the lines being subsequently removed by hand in 
the manner fully described in the paper. When completed, 
the model hull is placed in the tank, which is nearly 280ft. 
long, by between 30ft. and 40ft. wide, and 10ft. deep, and 
under cover, so as to be completely removed from atmo- 
spheric influences. A light railway is suspended from the 
framing of the roof, traversing the entire length of the 
tank at about 20in. above the normal water level, there 
being a clear between the rails, the gauge of which is 
preserved independently of sleepers. A stoutly framed 
carriage nded from two pairs of wheels runs on the 
railway, and is moved by an endless wire rope, coiled in a 

iral aw on an accurately turned barrel, which is 

iven by a small engine having a heavy fly-wheel and a 
chronometric governor of very exact action, and of such 
arrangement that any required steady d between 
100ft. and 1000ft. per minute can be oalaeal by it to the 


carriage. 

This carriage supports the dynamometric towing appa- 
usin to which, alice having bem londedl to: the calulsied 
displacement, the model hull is attached. The method of 
attach ment at both stem and stern is such that while the 


| model is perfectly free to move in any direction in a fore- 





and-aft vertical plane, no lateral deviation whatever is pos- 
sible. This removes one difficulty which would otherwise 
exist, for it has been found that whenever it is attempted 
to towa model by a single attachment, it invariably dis- 
poses itself at an angle to the line of force, even when the 
point of attachment travels rigidly in a straight line. The 
extensions of the dynamometer spring, which constitute a 
measure of the model’s resistance, are brought to an enlarged 
scale by a lengthened index arm, and are self-recorded by a 
pen which traces alineonasheet of paper carried bya cylinder 
put in rotation by a band from a pulley on the hinder axle 
of the warriage. Thus the circumferential travel of the 
paper represents on a small scale the forward motion of 
the truck. A second pen, actuated by a clock, marks given 
intervals of time on the paper, so that the marked paper 
supplies information as to the resistance experienced at 
each point in the run, and also as to the speed at which each 
portion of the run was performed. Moreover, as the lines 
of floatation of the model at rest and in motion are 
different, the vertical elevation or depression at the stem 
or stern are also recorded by separate pens. And lastly, 
a eareful observation of the configuration of the waves 
caused by the models in passing is taken by an assistant 
who stands in a kind of immersed box or well, so that his 
eye is but little above the level of the water, the sides of 
model being graduated so as to facilitate the observation. 

The series of results obtained at various speeds with 
each model is graphically represented on a sheet of paper, 
and constitutes what is termed the “diagram” for that 
model, containing :— 

(1) The “curve of resistance,” a figure in which the base 
line gives the speeds, the ordinates the corresponding re- 
sistances. 

(2) A pair of curves shows the alteration in level of the 
head and stern at the various speeds. 

(3) Carefully drawn representations of the wave profiles. 

So much for the experiments with the ship; the beha- 
viour of the screw is recorded by other apparatus. For this 
purpose also a travelling iage is employed, running on 
the same rails, but with some interval between it and the 
former. This carriage is connected with the towing car- 
riage by means of a rigid coupling bar, and consequently 
the two travel at precisely the same speed. The screw is 
fitted on the end of a horizonta: bar or shaft immersed 
below the carriage, the. end of which projects far enough 
forward to carry the screw—if required—in its natural 
position under the model’s stern, yet quite independently of 
the model; or, by varying the length of the coupling bar, at 
any given distance astern of that position. The screw 
receives its rotation by a belt from an axle of the truck, 
and can be “speeded” at pleasure. The carriage of the 
shaft bearings is a rocking frame, delicately hung, so as to 
possess an equilibrated parallel motion in a fore-and-aft 
plane; and the “thrust” of the screw, which forms a for- 
ward drag on the frame, is dynamometrically self-recorded ; 
so also is the driving force of the band which gives 
motion to the screw shaft, as well as the “count” of the 
screw’s revolutions. 

By experiment, such a speed is assigned to the screw that 
its thrust equals the model’s actual resistance. 

The object of this part of the apparatus is to determine 
the virtual increase of resistance which is occasioned by the 
rotation of the screw close to the “run” of model or ship, 
which diminishes very sensibly the pressure of the water 
there, and thus in effect very sensibly augments the resist- 
ance. The augmentation may amount to 30, 40, or even 
50 per cent, according to the fulness of the run and the 
closeness of the screw to it. The curves of resistance often 
present curious and rather abrupt variations in the law of 
resistance in terms of speed, depending apparently on the 
modifications of the wave configurations which change of 
speed induces, and which vary characteristically for each 
individual model. 

The circumstance which—according to the views which 
Mr. Froude has propounded—gives value to experiments 
with a model, as rendering them capable of true interpre- 
tation in relation to the ship it represents, is that the 
wave configurations will be similar for the model and for 
the ship whenever their relative speeds are as the square 
roots of their respective dimensions, or, as Mr. Froude ex- 
presses it, are “corresponding speeds;” and that in virtue 
of this condition it follows that at the “corresponding 
speeds” the resistances will be as the cubes of the respective 
dimensions. 

This law would have been true on the crude hypothesis 
which was formerly held, that the resistance of a given 
form at various speeds was as the square of its speed, and 
that, comparing small and large similar forms, their resist- 
ances were as their respective midship sections. But 
though, in consequence of the energy expended in the for- 
mation of waves, the resistance grows—as has long been 
known—abnormally as compared with the square of the 
speed, yet, from the circumstance that the waves generated 
by similar forms are similar at corresponding speeds, 
Mr. Froude has shown that the law he proposes holds 
good under that limitation of speeds. 





EXPERIMENTS WITH DyNamiTE. — Last week a number of 
interesting and important experiments with dynamite were 
performed in the woods and fields on the Cadder estate of Sir Wm. 
Stirling Maxwell, and near the Forth and Clyde Canal at Hilton. 
The object of the experiments was to demonstrate the great utility 
and advantages of the new explosive substance in the clearing of 
land so as to fit it for cultivation, and were intended chiefly for the 
benefit of several gentlemen who are largely interested in lan 
clearing and poe operations in ©: a. A large number 
of commercial men as well as agriculturists witnessed the opera- 
tions. In the course of the experiments it was shown that by the 
direct application of even a white heat it was impossible to 
provoke the tremendous latent and potential energy which 
subsequent iments proved that the dynamite possessed. It 
was conclusively demonstrated that dynamite is vastly safer than 
gunpowder, for, as is well known, the last-named material is 
exp with the greatest ease bya simple spark; and it is the non- 
observance of this simple fact w leads to the sacrifice of many 
scores of lives every year in i and — 
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INSTITUTION OF CIVIL ENGINEERS. 
Tuesday March 3, 1874. 
. Mr. THos. E. HARRISON, President, in the Chair. 

THE first paper read was on ‘The Great Basses Lighthouse, 
Ceylon,” by Mr. W, Douglass, M. Inst, C.E. 

As early as November, 1826, the late Sir J. J. Gordon Bremer, 
I.N., and the late Capt. W. F. Dawson, R.E., made an exami- 
naticn of the S. and E. coasts of Ceylon, one of the results of which 
was the recommendation for the erection of a beacon on the Great 
Basses. It was not until 1855, however, that the authorities gave 
instructions for the preparation of a design for the work. is 
design, submitted by the late Mr. Alexander Gordon, M. Inst. C.E., 
was for a cylindrical cast iron tower, secured within an enlarged 
basement of masonry, which basewent was to be inclosed within 
an outer casing of cast iron, and both tower and casing were to 
be sunk into the rock. Mr. Gordon’s estimate for the work 
amounted to £33,946, and that sum having been sanctioned by the 
Board of Trade, Mr. W. W. Poingdesvre was aque the 
resident engineer, and left England for Ceylon in March, 1856. 
After three years’ operations and the expenditure of about £40,000, 
only a few landings had been effected on the rock, and the authori- 
ties therefore suspended further proceedings. 

In June, 1867, the whole question as to the practicability, 
pate cost, and reasonable chance of success of the erection of a 
ighthouse on the Creat Basses was referred to the Elder 
Brethren of the Trinity House, who recommended for —— a 
design prepared by their engineer, Mr. J. N. Douglass, M. Inst. 
’ C.E. That design was for a granite structure, in which the base 
of the ‘‘Gordon” Lighthouse was proposed to be utilised. The 
plan further included a lantern and dioptric revolving apparatus of 
the first order ; also a light vessel to be moored off the rock, for 
exhibiting a red revolving light every night during the progress of 
the work, and to serve as a barrack for the executive engineer and 
staff. The total estimated cost of the works was £64,661. The 
design having been approved by the Board of Trade, and the 
Trinity House having agreed to undertake its execution, the 
necessary funds were voted by Parliament, and the work was 
i liately pr jed with. The author, who was then building 
the Wolf Rock Lighthouse, was appointed the executive engineer. 
The lighthouse consisted of a cylindrical base, 30ft. in height and 
32ft. in diameter, on which was placed a tower, 67ft. 5in. in height, 
23ft. in diameter at the base, and 17ft. in diameter at the springing 
of the curve of the cavetto. The thickness of the wall was, at the 
base of the tower, 5ft. and at the top 2ft. The accommodation 
within consisted of six circular rooms, each 13ft. in diameter. 
There was also a room 12ft. in diameter in the basement, for coals 
and water, and a rain-water tank below, 7ft. Gin. in diameter. 
From the floor of the tank to the rock, a depth of 11ft. Gin., the 
building was solid. The tower contained 12,288 cubic feet of 
granite, and the cylindrical base 25,077 cubic feet, making a total 
of 37,365 cubic feet, weighing about 2768 tons. The stones 
forming the wall of the tower were dovetailed, both horizontally 
and vertically. Medina cement was used for the first and second 
courses, and Portland cement for the courses above these. The 
cylindrical 14ft. lantern of the Trinity House was adopted. The 
dioptric apparatus had eight panels of refractors, with upper and 
lower prisms, for emitting flashes of red light at intervals of 45 
seconds. A 5cwt. bell, for a signal during foggy weather, was 
fixed on the lantern gallery. 

The Great Basses reef was eighty miles to the eastward of Point 
de Galle, and six miles from the nearest land. It was about 
five-eighths of a mile long, one-quarter of a mile broad, and was 
composed of hard red sandstone. The reef was exposed to both 
monsoons ; therefore the days available for working on it were few. 
The only suitable season was during the N.E. monsoon, which 
commenced in November and terminated in April, the best months 
of the monsoon being the first and the two last. The coast for 
many miles on both sides of the Basses reef was almost continu- 
ously exposed to a heavy surf, and was without secure shelter for 
shipping. It was determined therefore to form at Galle a depét, 
from which the operations at the rock were to be carried on, Two 
iron twin-screw steamers, each capable of carrying 120 tons of 
cargo, at a speed of ten knots, were used for conveying the 
materials from the workyard at Galle to the rock and for attending 
on the light vessel and floating barrack. The steamers were each 
fitted with two steam double-barrel winches, by which the stones 
of the tower were hoisted on board, stowed below, hoisted again to 
the deck, and from thence to the rock. The author was of opinion 
that this was the first instance of material being landed in a seaway 
from a vessel by means of her own steam power, excepting where 
the load could be deposited by her own swinging derrick. Althoughit 
was neccessary to moor the steamers, when laden, at a distance of 
thirty fathoms from the rock, stones weighing on an average 24 
tons were by means of these winches hoisted out of the hold, 
landed, and deposited 28ft. above the rock, at the rate of ten per 
hour. On the 8th November, 1869, the author left England, and 
on the 7th March, 1870, landed on the rock for the first time. 
The buildingof a brick dam round the seaward side of the foundation 
was at once proceeded with. It had since been faced with small 
ashlar and coped, and now formed a useful portion of the landing 
platform—also constructed of rubble stone in cement, and faced 
and coped with granite ashlar. This platform contained 10,443 
cubic feet of masonry, making together with the tower and base a 
total of 47,808 cubic feet, or about 3541 tons. The season ended 
on the 3rd May, when thirty-six landings had been effected and 
220 hours worked on the rock. The first landing of the season, 
1870-71, took place on the 28th November, and the last on the 28th 
April. During this season eighty-four landings were effected and 
651 hours worked on the rock. The first stone was landed on the 
28th December, and at the close of the season sixteen stones of the 
twenty-first course were set. The first landing for the season 
of 1871-72 took place on the 16th November, and the last on the 
2nd May. During the season, seventy-four landings were effected, 
and 679 hours worked on the rock. e remaining portion of the 
tower, from the twenty-first course, was set, and the framing of 
the lantern erected. The number of working days of ten hours, 
from the first landing on the rock to the end of the season 1871-72, 
was 155 days 3 hours ; and from laying the first stone of the tower 
to setting the last stone of the gallery course 110 days. The staff 
comprised thirty-three Europeans, including an executive engineer, 
a chief foreman, an accountant, ofticers in charge of the vessels, 
seamen and mechanics, and fifty-one native seamen and workmen. 

The light was exhibited on the 10th March, 1873, and had since 
been continued with regularity every night, from sunset to sunrise. 
The illuminant adopted was Ceylon cocoa-nut oil, at a price of 
about 2s. 3d. per gallon. The work was executed without loss of 
life or of limb to any person ge The total cost of the 
undertaking was £64,300, being £361 below the original estimate. 

The success attending the execution of this work had induced 
the authorities to order the erection of a similar lighthouse on the 
Little Basses reef, in accordance with a special design and estimate 
furnished by the engineer of the Trinity House. The Corporation 
of Trinity House had undertaken the execution of this work also, 
and the author was now employed in carrying it out, the vessels 
and plant from the works at Great Basses having been transferred 
and charged for that purpose. 





The second communication was ‘On the Tracing and Con- 
struction of Roads in Mountainous Tropical Countries,” by Major 
James Browne, R.E., Assoc. Inst. O.E. 

The object of this paper was to put on record 
necessary whilst pat ren. nd -. the Hi 
reaching up to 24,000ft.; where the ann 
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districts amounted to 220in., of which 170in. fell in the two and a- 
half months of the rainy season, and 5}in, in one hour. Mountain 
roads could be divided into two classes: those which crossed the 
main or higher ranges, and those which crossed lower or subsidiary 


ranges. The latter class generally presented the most serious en- 
gineering difficulties, owing to the greater quantity of water to be 
encountered. In the higher ranges, the soil, being mainly composed 
of hard rock, did not allow every little streamlet to cut for itself a 
deep and ever increasing chasm, asin the comparatively soft soil of 
the lower ranges, and this circumstance rendered the bridging an 
easier matter. At elevations exceeding 8000ft. attention must be 
paid to the action of the snow in winter. The best approach, in 
an engineering point of view, to the station of Dalhousie, was 
through a ravine, so sheltered from the sun that the snowdrifts 
remained unmelted for weeks and d the way; and it had 
been found necessary, in consequence, to take the new cart-road 
through otherwise very unfavourable ground. At Roksur, in 
Lahoul, a road well traced, but laid out in the height of summer, 
was impassable for the three spring months from incessant ava- 
lanches; one of which, half-a mile in length, and exceeding 100ft. 
thick, carried off a stone bridge of 40ft. span, and remained unmelted 
for more than six months. 

In marking out the formation level, aes ay a exceeding 10ft. or 
15ft. in depth should as much as possible avoided. In the 
stony soil of a hilly country no reliable information was to be got 
by boring ; and rock of the toughest and hardest description some- 
times cropped up where least expected. In the Himalayas the 
northern slopes were thickly wooded, where the southern slopes 
were often quite bare. The former should be selected, notwith- 
standing the increased labour of tracing through the brushwood, 
as the road would be more durable, The trees broke the force of 
the rain, and the mould beneath passed it off gently over the road, 
which, on the bare hillside, would be cut away by the unchecked 
rush of water. 

The general adoption of zigzags was not to be recommended ; 
but much had been said against them which was open to modifica- 
tion. They entailed incessant repair, if used in a wrong place— 
where the side slope was steep, the soil rotten, and the drainage 
such as to cross the road several times. But where these conditions 


the same length of straight tracing. Again, where the reaches 


tolerated : but where each reach was not less than 600 or 700 yards 
in length, and where a semicircular turn of not less than 50ft. 
radius could be obtained, the inconvenience was small, and the 
danger a minimum. Generally 5°55 in 100 was the steepest ad- 
missible gradient for an unmetalled mountain cart road in India. 
No earthwork became permanent under two rainy seasons. Land- 
slips occurred with every shower and every hard frost. On the 
Dalhousie cart-road, the mere cutting out of the hill side to 14ft. 
in width determined a landslip upwards of 800ft. back from the 
edge of the road, and parallel to it for about 700ft. 

There were three different methods of making a road along the 
faces of vertical cliffs. The most expeditious was to form a gallery, 
carrying the road on cantilevers of iron or timber. This plan, 
however, was only suited for mule or bullock roads, and was inap- 
plicable for cart roads. It had, therefore, been replaced by half- 
tunnels blasted out of the rock. From the nearest possible 
standing-point a gangway of lashed scaffolding poles was run out 
reeererem dom along the face of the cliff, the near end being held 
down by two leaded jumpers, or by lewises let into the rock. A 
workman from the further end of the scaffold drove into the rock 
a jumper-hole, slanting about 45 deg., which, when sufficiently 
deep, received an iron bar run with lead. To this support scaf- 
| folding was lashed, to act as a new stsrting-point from which to 
advance another step. When the scaffolding so supported had ex- 
tended along the whole length of the cliff, arrangements could be 
made for fixing the permanent cradles and cross-beams to carry 
the gallery. Onthe Hindustan and Thibet road the galleries were 
7ift. wide, the supporting cradles being from 12ft. to 15ft. apart. 
| The other modes of forming a road along the cliffs were either by 

blasting in the usual manner, or by the use of mining galleries and 
heavy charges of powder. Where kunker rock was met with, 
special cartridges were employed for blasting. This subst re- 
sembled petritied sponge, which, whilst allowing the powder to 
| blow out through its pores, was so hard and tough as to defy the 
| best steel picks and -~ 
On one section of the Hindustan and Thibet road, adjoining the 
| glaciers, and where wood was abundant, blasting was abandoned 
for more than a year in favour of wood furnaces, while the fuel 
| lasted. The rock, when intensely heated, and then quickly 
deluged with snow water, cracked and broke up, at a great saving 
of time and labour. 
' he ordinary daily task of native quarrymen in boring was 
about 60in. in sandstone or conglomerate, 45in. in limestone, and 
from 30in. to 32in. in granite. In attacking a cliff with large 
mines, a line of scaffolding was first erected along the face, and 
tunnels were driven into the rock, chambers being formed at the 
ends of return galleries to the right and left. The charges were 
pltced at a horizontal distance from the cliff face of 2ft. more than 
the proposed width of the road, and generally blew out the rock on 
both sides to a distance equal to the line of least resistance. The 
galleries, which were 3ft. high by 2ft. Gin. wide, could in conglo- 
merate be driven at an average rate of lin. an hour, and at a cost of 
about 2s, per lineal foot. The rate of progress was three times 
and five times less in limestone or granite than in sandstone rock 
or conglomerate, which rendered mining a tedious operation. The 
galleries for the most part were chiselled with cold steel and not 
blasted. The most effectual mode of tamping mines in impracti- 
cable localities was by sandbags of date or palm-tree matting, con- 
taining about half-a cubic foot of dampclay. With these and a few 
half-bags and quarter-bags, the tamping was built > by native 
masons like an ordinary wall. Cushions of sand greatly increased 
the effect of the explosion. This systematic method of tamping 
could be done at the rate of 12 lineal feet an hour, or three times 
the rate of tamping with earth in the usual manner. 

Dry masonry retaining walls were largely employed on most 
Himalayan roads, many of them being of great dimensions and of 
some constructive difficulty. Sandstone, notwithstanding its clean 
splitting and good bedding, was by no means so suitable a material 
for retaining walls as granite or limestone boulders, being liable to 
disintegrate under tropical rains in damp situations, as in founda- 
tions below the level of the ground. Retaining walls of what 
seemed most compact sandstone had suddenly collapsed, the 
underground courses having dissolved into sand. Where expensive 
masonry in mortar was used, great economy resulted from the best 
possible shape and dimensions being given to retaining walls ; but 
where cheap 7 ery was employed, earth should never be 
used for the backing, but the space should be filled with boulders 
or stone chips. 

The ‘mere excavation of a wide road along a hillside at once 
altered the whole system of natural drainage. It was useless to 
commence an works until the annual rains had marked 
out the line of discharge across the great catchwater formed by the 
road, On some parts of the Lahore and Peshawur road the main 
drains were 25ft. wide by 5ft. deep. On the Kangra road they aver- 

10ft. wide by 3ft. deep. The smallest secon drains should be 

t. by 1ft. 3in.; no cross drain, if provided with a movable slab 
top, being less than 2ft. by 24ft., or, if permanently covered in, 
less than 2ft. 3in. by 2ft. 9in. To insure proper scouring, and an 
easy change of direction for the water, the cross drains had a slope 
of 1 in 12, and were built at an angle of 135 deg. with the side 
drain, their ends being properly secured by boulder pitching. 
The main drai was carried across the road through culverts, 
bat more especially through large outlets in dry masonry re- 
taining walls, covered in by stone slabs of from 24ft. to 3ft, span. 
For larger spans, up to 10ft., and where slate was procurable, dry 
rubble arches were built of picked stones neatly radiated and 
@ was scarce concrete arches on 
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did not prevail the repairs were little, if at all greater, than in | 


were short and the turning places cramped, zigzags should not be 


| sisting of one part of boulder lime, one part of pounded brick, and 
| one part of sand, no broken stone whatever being us 

| The shape generally given to the metalled road surface on a 
| mountain side was a slope of 1 in 18 from the outside to the inside. 
| It had been objected to this slope that it converted the road into a 
| drain, which was cut away and became impassable in heavy down- 
pours ; and on some of the Madras hill roads the slope was from 
the inside to the outside. Both systems had their respective 
advantages; but on the whole the inside slope was preferable 
when the cross-drains were sufficiently large and numerous, and 
the side drains rocky or properly protected by boulder paving. 
The usual practice was to adopt the outside slope until the drains 
were built and the side-slopes had taken their bearings, when as a 
permanent arrangement the road was finished and metalled with 
au inside slope. she metalling consisted of a in. layer of broken 
granite, kunker rock, or coarse slate shingle, and did not 
materially differ from an ordinary macadamised surface. The 
usual width of a mountain cart-road varied from 18ft. in open 
ground to 12ft. along cliffs or in difficult places, the maximum 
| gradients varying 1 in 18 to 1 in 25, 





Tuesday March 10, 1874. 

THE paper read was on “‘Gun Carriages and Mechanical Appli- 
ances for Working Heavy Ordnance,” by Mr. G, W. Rendel, M. 
Inst, C.E. 

Owing to the increase in the size and power of ordnance since 
the introduction of armour, gun-carriages had gradually become 
elaborate machines, and the appliances for working the monster 
ordnance now in contemplation would tax all the resources of 
mechanical science, The first difficulty experienced in mounting 
the Armstrong rifled guns arose from the much greater violence of 
their recoil as compared with that of the old cast iron guns; a 
disadvantage mainly resulting from their superiority in lightness, 
strength for strength. A self-acting brake for arresting recoil, 
designed and successfully tried at Elswick, in 1864, bythe Ordnance 
Select Committee, on a 70-pounder timber carriage, was described. 
The great superiority of wrought iron to timber as a material for 
gun-carriages was next referred to, and experiments made in 1865 
| were cited, as showing the error of the popular objection enter- 

tained against wrought iron, on the score of its producing, when 
struck by shot, more numerous and destructive splinters than 
| timber. 

Some of the leading types of gun carriages made at the Elswick 
Works both for naval and for land service were then described, 
commencing with the plate compresser or recoil brake, which was 

| stated to have been adopted almost universally, and by nearly every 
| Power in the world, 

| The series included the 12-ton gun broadside carriage, also the 
18-ton gun naval carriage and slide of similar construction, but 
capable of revolving about a rear pivot as well as a front one, so 
that the gun might be shifted from one port to another adjoining, 
and be used in both. The special feature of the plan was the 
pivoting of a portion of the rack, by which means it could be made 
available for training the gun in both ports. This rendered un- 
necessary the turntable now used for the same purpose, which 
was held to be objectionable in a ship, for a large hole had to be 
made in the deck, the deck beams must be cut and space 
occupied below, besides which a serious and costly complication in 
the structure of the vessel was introduced, 

In the 15-ton gun wrought iron carriage and slide for land 
service, attention was directed to the method of training the plat- 
form, and to the substitution for the usual tripping rollers under 
the carriage of a number of grooved rollers, permanently running 
on the slide. The training was effected by gear connecting the 
platform trucks on the front and rear rails in such a way as to 
drive them at a speed proportioned to the respective radii of the 
rails. The result was that the platform moved truly about the 
centre of both rail circles, required no actual pivot, and was trained 
with ease and rapidity by the simple traction of the wheels. By 
placing the carriage permanently on wheels, and trusting more to 
the compresser to arrest recoil, the operation of ‘“‘ tripping ” the 
carriage, i.¢c., of throwing the wheels into action for running out, 
was avoided, thus saving time, labour and exposure of men. 

By the adoption of these mechanical arrangements, for 
the application of manual power to the working ordnance, 
guns up to 25 tons weight could now be worked with more ease, 
safety and rapidity than guns of a fifth of that weight were 
formerly. The size of ordnance continued, however, to increase 
by rapid strides. There were already many rifled guns in 
existence of 36 tons or 38 tons weight, throwing 700 1b, shot. Guns 
of nearly double that weight were actually being made, and 
there was no manufacturing obstacle to the construction of still 
larger guns. It was difficult, indeed, to place a limit to the size 
of guns that could be produced on a system like that of Sir 
William Armstrong, under which the gun was built up of con- 
centric cylinders superposed in layers, whose number might be 
increased so as to form an immense total thickness, without involv- 
ing any one piece of unmanageable dimensions. The powder 
Pressure attained with large charges would, possibly, first impose 
a limit on the size of guns ; but recent experiments and investiga- 
tions gave ground for the belief that, even with charges vastly 
exceeding any yet used, the powder pressure might be regulated 
and kept within prescribed bounds, Hence, then, the adoption 
of some inanimate power in the place of mere hand labour, for 
loading and working heavy ordnance, desirable as it was for 
existing guns, became an absolute necessity for guns of the imme- 
diate future. The simplicity and compactness of hydraulic ma- 
chinery, and the perfect control it gave over heavy weights, espe- 
cially adapted it for the purpose. Hydraulic power suflicient for 
the heaviest gun might be transmitted through a very small pipe, 
for long distances and by intricate ways ; so that a steam pumping 
engine might be placed in a fort or ship in such a position aa to be 
absolutely secure, and supply power, by this means, for work- 
ing many guns. A detailed description was then given of some 
of the arrangements experimen with, or now in progress, for 
loading and working guns by hydraulic machinery. These 
arrangements embraced a new system of mounting turret guns, 
in which the carriage was dispensed with, and the gun was sup- 
— on three points, viz., on a pair of trunnions placed well 

orward and on a saddle under the breech itself. The trunnion 
arms rested in two sliding blocks, which ran in guides on fixed 
beams built on the floor of the turret. Immediately behind each 
block in the direct line of recoil were two hydraulic cylinders for 
checking recoil and or ee gun in or out. The saddle which 
supported the breech slid along a beam or table beneath it. The 
front of the beam could be raised or lowered by a hydraulic press 
to give any desired elevation, but the rear was pivoted at a point 
corresponding to the horizontal — of the gun ; consequently 
the gun returned always to the horizontal position as it recoiled, 
whatever elevation it might be fired with, and cleared the 
port in coming back. Thus the advantage of muzzle pivoting, 
viz., the reduction of the size of port-hole, was to a large extent 
a without the necessity of lifting and lowering the gun 
itself, 

In the system of mechanical loading for guns mounted in 
turrets, the gun was revolved and brought to a fixed loading 
position, when it was sponged and the c rammed home by 

ydraulic power, The shot was brought up to the loading place on 
a small railway truck, controlled by a friction-plate, which 
clamped it to the rails whenever the truck-handle was lowered. 
It was then run on to a hoist, which rose between guides 
against stops, and brought the shot opposite the gun muzzle 
for being rammed home by the hydraulic rammer, consisting 

of a parallel tube in which ran a piston and tubular piston-rod. 
The head of the rammer formed a sponge for cleansing the bore, and 
contained a self- valve which opened when pushed t the 
end of the bore and a thin the 
gun, A jointed rammer, used for ions where there was not 
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sufficient space for the tubular rammer, was also described. The 
advantages attained by this arrangement were as follow :— 
The loading operation was transferred from a confined space and 
exposed position in the port of the turret to a roomy and con- 
venient place on the main deck, where the apparatus was com- 
pletely protected; the dimensions of the turret were greatly 
reduced ; one man in the turret and one outside might direct and 
control all the movements of a pair of the heaviest guns, and might 
load and fire them without other help than that involved in 
bringing up the ammunition ; and, finally, far greater ow of 
fire was attainable than would be possible by man power. 
With reference to the necessity the system involved of turning 
the turret round always to one of two or three fixed loading posi- 
tions, it was stated that the turrets of the Devastation made a full 
turn in forty-five seconds, and that a railway swing bridge over 
the Ouse, constructed under the direction of Mr. Harrison, 
Pres. Inst. C.E., and weighing tons, was turned with 
almost equal facility by means of hydraulic machinery. It was 
also stated, as a matter of fact, that the whole operation 
of bringing to loading position, sponging, loading, and placing 
again in firing position a 9in. 250-pounder turret gun, moun 
experimentally on this plan, had been effected in twenty-three 
seconds, The jointed rammer had been successfully applied on a 
garrison platform. In this case, as the rammer was fixed on the 
——— there was no necessity for turning the gun to a definite 
geen Dj ayy and the loading gear and men ee it were 
rotected by the parapet. By the present method of loading bar- 
ette guns by d, the men had to mount upon the platform in 
full view of an enemy, and besides being exposed to shell fire, 
they became the targets for a rifle fire, which, owing to the precision 
and range now attained with rifles, would render it difficult to keep 
guns in effective action under such circumstances, 

In suggesting another plan for the application of a hydraulic 
system of loading in casemates, it was stated that there was no 
doubt more difficulty in the adoption of m i loading in 
existing casemate forts than in turrets or open earthworks. The 
size of artillery had so outgrown that of the existing forts during 
the long time necessarily expended in their construction that 38- 
ton guns had now to be mounted, if possible, in batteries originally 
intended for 124-ton guns, But this fact made it only more im- 
perative to dispense with manual power, because the larger guns, 
while they further restricted the already limited space, required 
larger crews. The service by large numbers of men of heavy 
guns closely ranged in confined casemates, tier upon tier, might 
lead to serious confusion in the heat of action; and the necessity 
of crowding men in time of war in isolated forts was of itself a 
grave evil. By substituting hydraulic for manual power for 
working the guns, nine-tenths of the men might be dispensed with, 
and the work might be done more coolly, rapidly, and efficiently. 
Rapidity of fire was nowhere of greater importance than in the 
case of guns designed to prevent the passage of swift st 's past 
fixed batteries; and economy of men was a vital consideration in 
the defence of a coast so extended as that of the United Kingdom. 
It was said that already far more guns were mounted than could 
be manned. Modern artillery could only be worked with highly 
trained men, whom it would be impossible to produce upon short 
notice. Nor ‘could the present small force be made effective by 
activity in shifting men to threatened points, for the attacks of 
steam fleets would be sudden and unexpected, and could only be 
met by preparation at all points, 

The introduction of an effective system of mechanical loading 
had an important bearing on the question of the comparative 
merits of breech and muzzle loading, because it enabled a " 
however long in the bore, to be loaded at the muzzle with at least 
as great facility as at the breech, while dispensing with the com- 
plications of breech mechanism and the time required to work 
it, both of which became important considerations in the case of 
monster ordnance. 

The principle of sinking guns entirely under cover from hori- 
zontal fire behind any sufficient parapet, and raising them only to 
deliver their fire, possessed the great advantage of making earth- 
work defencesavailable. Alldefences must yield to continued attack ; 
and an iron fort when seriously injured could scarcely be made 
good before the end of a war, and only then at great cost. It was 
the especial merit of earthwork, that it might be easily strength- 
ened and adapted to new circumstances, and that it might be 
repaired almost as fast as it was destroyed. In the two forms of 
gun-carriage adapted for this tem of protection, which had 
been proposed by Major Moncrieff, the principle was the storing 
and utilising of recoil, in the one case by the raising of a weight, in 
the other by the compression of air. Theeconomical value of the utili- 
sation of recoil was insignificant where steam-power was available. 
Themain object tobe obtained by the utilisation of recoil was to make 
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of each gun-carriagea machine complete in itself, and independ 
of any connection with other machinery for producing the required 
power. Ina system, however, of hydraulic gun carriages, supplied 
with power from steam pumps, the connection between the car- 
riage and the source of — was the simplest kind, consisting 
only of a small pipe which might be furnished with a stop valve, 
and thus enable the power to be turned on or off with nearly as 
much facility as a jet of gas. As there was no limit to the amount 
of power that might be conveyed, so there was no restriction of the 
height of cover obtainable—an important point in the employment 
of earthwork as a protection for guns, since the crest of the 
arapet might easily be cut down by the enemy’s fire. A draw- 
ing was exhibited of a 124-ton gun mounted under cover of earth- 
work, so as to be raised to the firing position by hydraulic power, 
and the advantage of using a power independent of recoil for 
raising the gun ‘was illustrated by the height of cover obtained. 
A working model was also exhibited of a 38-ton gun similarly 
ted, as designed for the upper deck barbette battery of H.M.S. 
Téméraire—a vessel which, being intended for ocean cruising and 
provided in consequence with masts and sails, required ahigh deck 
and could not carry a revolving turret. 
The paper was elaborately illustrated by diagrams, and, in 
addition, by working models of hydraulic gun me ism, 








INDIA-RUBBER FOR STEAM Pipes.—As india-rubber plates and 
rings, says the Journal of the Franklin Institute, are now used 
most exclusively for making connections between steam and other 
pipes and apparatus, much annoyance is often experienced by the 
impossibility of effecting an air-tight connection. This is obviated 
entirely by employing a cement which holds equally well to rubber 
and metal or wood, Such cement is ae by a solution of 
shellac in ammonia, This is best made by soaking pulverised gum 
shellac in ten times its weight of strong ammonia, when a shining 
mass is obtained, which, in three or four weeks, will become 
liquid, without the use of hot water. This softens the rubber, 
and becomes, after volatilisation of the ammonia, hard and imper- 
viable to gases and fluids, 


AREaL Curiosity.—‘‘On Saturday afternoon, says the Scranton 
(Pa.) Republican, a miner named Martin Loughery, working in No. 
10 mine of the Pennsylvania Coal Company’s Works at Pittston 
while in the act of breaking a massive piece of coal which he 
dislodged, discovered embedded in the centre of it what appeared 
to be a stnall wooden box of an oblong shape. Upon touching the 
box it crumbled into dust like a fungus, and yw thee @ copper 
whistle, having a flint mouthpiece, and in other respects od 
like our ordinary tin whistle, e miner brightened it up, appli 
it to his mouth, and made it sound, doubtless for the first time in 


centuries. The spot where it lay is about 100ft. beneath the sur- 
face of the earth.” Our readers must take this for what it is 
worth. The idea involved is very practical and tty. The 
march of science is rapid in the States, The old f oe is 





Jaced by the copper whistle, showers of frogs 
po sew ll ge Te ualleve, almost unknown 
Perhaps the whistle is not copper but gold. 


enormous 
in the States, 


in i Cs 
hats.’"—A communication from Messrs. F. Klein and Co., Liegnitz, 


Imp ti the manufacture of earthenware.”—25th February, 


1874. 
722. Jonas Haxrey, Cleckheaton, Yorkshire, “‘Improvements in wire 
cards, and in the machinery or apparatus weed’ in the manufacture 


723. Louis Sterve, Victoria-chambers, Westminster, “‘ Improvements in 
railway couplings.” 
726. Epwarp Hammonp Bextaty, Heybridge, near Maldon, Essex, 
“Impr its in the construction of root crop pul d 
728. Jon Hancock, Holland House, Hysun-green, Nottingham, ‘‘ Im- 
pr its in the facture of knitted fabrics, and in machinery 
—— therein.” 
729, ORDHAM More, March, Cambridgeshire, ‘‘ Improvements in horse 
730. WiLL1aM Ropert Lax, Southampton-buildings, London, “ Improve- 
ments in apparatus or machinery for and - Pid es 
for q of which improvements are applicable to other 
.”—A communication from Charles H. Webb, Brooklyn, New 
ork, U.8.—26th February, 1874. 











Inventions Protected for Six Months on the Deposit or 
Complete Specifications. 


7038. Eucgng Juuisn Hewnvy, Frith-street, Soho, London, “A water 


"—25th February, 1874. 

727. Witt1am Brooxs, Teantngten, Vermont, U.S., “ Improvements in 
machines for twisting fringe on shawls and other fabrics.” — 26th 
February, 1874. 

754. Hue Warsripczk Larrerty and Ropert Larrerty, Gloucester, 
New Jersey, U.8., “ Impr ts in hines for corrugating metallic 

lind —2nd March, 1874. 











Silesia, Prussia. 

666. eed ag gee poe ye , ildi op Senin, ant proved 

lor securing es of dress and for other like purposes.” 

667. Pusesr ALBERT Mountz, Keresley, Warwic' and Tuomas Bup- 
WORTH a a — Walls b cae te aoa “Im- 
provemen: @ process of and a lor con and 
collecting the fumes evolved by furnaces used for melting metab, and 
for other metallurgical operations.” 

668. Epwarp Fipp1an Jones, Birmingham, “‘ Improvements in railway, 
ship, and other lamps.”—2lst February, 1874. 

669. Tuomas Vicars, sen., THomas Vicars, jun., and James Smiru, 
Liv “Improvements in steam generators and self-stoking 
furnaces therefor.” 

670. Gzorce Fyyz Exper, Lochee, Forfarshire, N.B., “‘ Improvements in 
crisping or doub! textile and other fabrics, and in the machinery or 
a tus employ or.” 

671. Jonw Larrp, jun., and Wititiam RoruerrorD, Forfar, N.B., “ Im- 

wea sacks, and other tubular and double 
brics, also single fabrics, and in the means employed therefor.” 

672. Henry Witke, Crown Villas, Greengate-street, Plaistow, Essex, 
“ Improvements in steam boilers.” 

678. IsHam Bacos, Surbiton, — , “* Improvements fe dome tele- 


graphy, and in the arrangemen apparatus employed 
ok doe Jonwsow, Brooklyn, Kings, New York, wae % Improvements in 


675. Joun Cornet, Paisley, Renfrewshire, N.B., “ Improvements in 
ornamental fabrics.” = 


ments in privies and in x 
677. SamougL NewTon, , Worcestershire, and Cuaries Newron, 
Bromwich, “Improvements in puddling furnaces 
used in the manufacture of iron and steel.” 

678. Hewry BERNOULLI Bartow, Manchester, “Improvements in brew- 
ing, and in the machinery or aj tus employed ”—A com- 
munication from Nicolas Joseph 

680. Gzorce TomLinson BovusFizLp, Sutton, Surrey, “Improvements in 

-dri machines.” —A communication from Camille Ferroux, 


681. Gzornce and Henry Acar, Flow 
improved wind and rain impervious door 


682. Henry Bensamin, Grahamstown, South Africa, “‘ Improvements in 
the extraction of oleaginous mutters from wool-washing suds or —_ 
— con soapy matters or prod o 

or oil from the resulting substance” 


ces, 

684. Dante. Hipkiss, Tipton, Staffordshire, “ A new or improved method 

man artificial butter, and of clarifying or purifying 
rancid butter.” , ™ 

685. WALLER CLOpron WINGFIELD, Belgrave-road, Pimlico, London, 

‘‘ 4 new and improved portable court for playing the ancient game of 


686. JoserH Henry Bertrexey, Cornhill, London, “A new and improved 


mode of stopping and tramway cars.” 
687. Samue, Henry oe ke Bank’ Works, Stratford, Essex, ‘‘ Im- 
its in the — wold furnaces and retorts for the manu- 
car’ 





688. Georce WaLton Baker, Wilmington, N , Delaware, U.S., 
“ Improv machines.”— 23rd February, 1874. 
689. Heaton, Craven-street, Strand, agen Certain im 
in emery or other 


. TH Turton, Liverpool, and Ernest La » Birkenhead, 
Cheshire, “Improved apparatue for transbipping coal and. bulk 


ool. TrpaLe Bariaut, Liverpool, “An improved method of extracting 





755. Hoca WaLBRipDoE Larrerty and Rosert Larrerty, Gloucester, 
New Jersey, U.8., “‘ Improvements in the construction of centrifugal 
draining es.”—2nd March, 1874. 

767. Henri Rad BonneEVILLE, a. ee pe * ee Pa 
provemen! ting sponge an compounds of sponge for ng 
of journal boxes, and other purposes.” — A communiontion frow 

Patrick Sarsfield, Devlan, Jersey, New Jersey, U.S.—3rd March, 1874. 





Patents on which the Stamp Duty of £50 has been Pali’. 


556. James Bawneur, Great Queen-street, Westminster, and Henry 
MartrHews, Gow: London, ‘‘ Gas, &c.”—2nd March, 1871. 
machinery.” — 2nd 


7 =. ° oe Otley, Yorkshire, *‘ Printing 

ai . 

815, Rate Moor, Glasgow, Lanarkshire, N.B., “Sugar.”—Srd March, 

585. Matruew Pavt and A barton, N.B., “ Ships’ 
windlasses.”—4th March, 1871. 

588. JoHn Heap and Joun Ropert Jerrerizs, Ipswich, Suffolk, “ Imple- 
ments for cultivating land.”—4th March, 1871. 

589. Jonn Carter Ramspey, Halifax, Yorkshire, ‘‘ Looms for weaving.” 


—4th March, 1871. 
620. James StaRtey, Coventry, Warwickshire, “Sewing machines.”—8th 


Paut, D 











larch, 1871. 
821. Wittiam Ropert Laks, Southampton-buildi London, “‘ Garters.” 
—27th March, 1871. 
603. James Epwarp Scott, G ck, Renfrewshire, N.B., ‘‘Ships.”—7th 
mM 1871. 


607. ALEXANDER WILLIAM GiILLMan, Wimbledon Park-roud, Wandsworth, 
Surrey, and Samug. Spencer, Dover-road, Southwark, Surrey, ‘ Treat- 


beer, &c.”—7th March, 1871, 
Lgg CoRLstT, 


670. Y , Inchicore, Dublin, ‘‘ Lifting railway carriages, 
"14th March, 1871. 
AL¥RED Tyr1or, Ni London, “ Regulating the discharge 
of — M 1871. 


Y James Hooo, Kino, Glasgow, Lanarkshire, N.B., “ Feeding 


wool, . '—9th March, 1871. 
=. non eee Turner, Manchester, “Packing material.”—9/h 
ar . 
=, Jou SommnvaLt, Kendall, Westmorland, “ Artificial leather.”—8th 
larch, 1 
624. THomas Gres and CHARLES Ge , Jarrow-on-Tyne, Durhan , 
sad metallic solutions and precipitates.”—9th March, 1871. 
682. JoszpH Loner, Whitecroft, near Lydney, Gloucestershire, “ Artifici 
fuel.”—9th March, 1871. 





Patents on which the Stamp Duty of £100 has been Paid. 
618. Gzorce HasELTINE, thamp ings,” London, “ Packin 
for the joints of steam engines, &c.”—5th March, 1867. 
WittiaM Sizmens, G George-street, Westminster, 
“ Measuring water, &c.”—7th Ma: 1867. 
636. Ina Dimock, Cheapside, London, and James GresHam, Manchester, 
« machines.”—7th March, 1867. 
650. Wituiam Youna, Midlothian, N.B., and Perer Bra 
 — ree 73, * bituminous substances.” — 7 
M 1867. 


Notices of Intention to Proceed with Patents. 


8488, Epwin Tuomas Truman, Old Burlington-street, London, “ Effectin 
intercommunication in trains, &c.” 


g hnilad 
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. throw the screen back ev time the teeth of the ratchet wh: 
7 Re te gp an yn le ay ABSTRACTS OF SPECIFICATIONS. pape ym Rg $5 ty A - FY HS 
Boum Se Schaal.—27th October, 1873. aes ee wack ahead to he cat Se 
8499. y Lomax, Over Over Darwen, Lancashire, Geoncs Frawcis Brap- 505. Sauicriic Aotp, J. H. J hms, London — A communication from H y asharp, quick ve blow in « horizon 
‘BURY and THomas CHADWICK, Oldham, Lancashire, and Taomas Kolbe, Leipsig.—Dated 17th a = _ is pee] ~ the emeen, coaaing he ae 5 to tanval ~ aly 
nae, Over Darwen, Lancashire, “ Sewing machines.” — 28th Zhe csential Satases of this invention consist in the paebutiion of pon te temp the bratory ol being rq ye — = 
salicylic acid, other acids aromatic les by 2 meshes logging. recei spou 
Bt | Ma - — te of sy alkaline earths, —_ooe of thom in ceenith = Petah the middiings enter Tea py opening and 
generator presence or ora , , i Ar 
Sate, eens MEaeann Deaedl TNL Lc or haeker tor coomring the ee Om Cane Ome U.8.—Dated 19th | DTM ve tube. As the middlings drop down'to the feed throughs 
> urre: from fan affixed on top of the tube upward 
position of window This invention has for its object to improve the, method and moans of ose ee Soon See P 
ny meri ln “ Applying | treating that portion of called * othe por | tee tn tes er Sats seen durehened esas 
nae pon hy Bolton “Ou a meat or — waa te paged oo To this ond the the invention o r— cooled by such Seat toma The ms middlings are fed-to the screen 
Cuantes Weicnruan Hannison, High Holborn, London, —_. Secondly, in the machinery for working the in whole or in part. a — pone yg tent sree | A tubo or et Litas user er once 
8327 en es ot, Westminster, and Lorrus PeaKtxs, | ‘The inventor will first describe and lastly the machine and | Ty5°tinratory as well - porte yt dy ty 
ee eee Lae, way rolling ite various modifications In treating the ‘middlings according to this | Course imparted to the middiings, thus perm ae eee 
tail at r i a 
3531, Sera Wri Wi1sow, Southampt , London, “Slide rests }aewe > — ood tro by by * eon b they pro em freely, thereby raising and off ¢ b a suitable 


for lathes, 

aa Joun Bustarp, Barnsley, ‘‘ Ovens for burning coke.”—30th October, 

a oy hy = Weems, Ipswich, “‘ Railway carriages.”—A communication 
rom 

3545. Danie. oe Manchester, “Punches and dies for forming the 
teeth in metal cards used in carding engines.”—31st October, 1873. 

38555. KARL Lupwic Hartwie Gercke, Alfred-place, Bedford-square, 
Lond: the flow of gas, &c.”—A communication from 
Carl Neuber 


3559. Harry WHITESIDE Cook, Thurloe-square, Brompton, London, 
“ Working railway brakes.” 

3561. Aucustus Hacue, Weymouth, Se. 

3564. oe Wittiam Hart, Eastcheap, “* Umbrellas.”—1st 


November, 
3571. Lropoup Lanag, Liverpool, ‘‘ Water fire-bars.” 
-_ ELuis a, a om “Communicating signals on railway 


as, Jom, Goon Hapous, 8 ap kepey Releasing or bomen 
or al ments.”—A comm’ 
cation rent Ovens Oscar Hottermann. 
$591. ALFRED Vincent NEwrTon, Sy London, “ Bridges and 
— —A communication from James Buchanan Eads.—4th November, 
18 
3597. bs nrg Rosert Lake, & London, “Com- 
peat, &c.”"—A communication from Jean Moro and Felix 
— ioe 
3603. Epovarp Georce Peter Taomas, Star Chemical Works, Brentford, 
“ Soaps.”—A communication from Jules Persoz. 
3605. Gzorce Haycrart, Faversham, “Washing casks, &c.” — 5th 
November, 1873, 
3627. Morris Samvet, Holborn, London, “ Furniture.” 
4628. Francis Dixon ‘Nurratt, St. Helen’ ‘8, “* Gas box and reversing gear, 
-_ furnaces.” 
3629. THomas Smith, Longside-lane, ornton-road, Bradford, “‘ Baskets,” 
—ith November, 1 873. 
3636, FREDERICK ARTHOR Daruincton, St. Helen's-place, London, and 
pe oo Scort, Portland-place, London, ‘* Charging and discharging 


torts.” 
sot. 3 - pl Jane Cressz, Birmingham, ‘*‘ Brooches, &c.”—8th November, 
London, “Converting rags into 


8657. Perer JENSEN, Chancery-lane, 
material fur fabrics.” — A communication frum Hans Waldemar 


espersen. 
3661. HENRY Jusser, Clanricarde-gardons, Kensington, London, ‘‘ Door 
fasteners.”—10th November, 1873. 
3679. Henry Sutcuirre and Waicar Surcuirre, Halifax, ‘‘ Safety syphon 
valve tap.”—12th November, 1 
3712. Jonn GARRETT oo Chancery-lane, 
London, ** Fluid meters.”—A communication from Edward Buss.—14th 
November, 1873. 
3714. Louis Hornsiower, Liverpool, “ Fireproof buildin 
3717. Bristow Hunt, Serle-street, Lincoln’s-inn, london’ ad « Jodine. "A 
communication from Alvaro Francisco Carlos 7 
= 4 ete Scruton, Birmingham, “Travelling hat boxes.”— 
s7ar, .- "FREDERICK Parsons, Bermondsey Wall, Bermondsey, 
“F and — metallic ends and covers for boxes and 
cases.” —18th November, 1873. 
7“ Caries WARDLEY, Manchester, “ Washing fabrics.”—20th November, 


1878. 
3811. Taomas STRATFORD Matonz, Harold’s Cross, Dublin, ‘‘ Combined 
and stool.”—22nd November, 1873. 


+h + ‘heilat 








78. +h. + tniilad 





seat N 
3957. BensamMiIn ee a Tuomsor,¢ Gracechurch- —_ London, “ Sbeath- 
ing or ips’ bottoms, &c.”—Srd December, 1873. 
4240. Joun om Spry Ecainton, Birmingham, “Lanterns and lamps.”— 
A communication from John Henry Stone.—24th December, 1873. 
62. SHapRacH RawsTHORNE and JouNn auc Preston, “Size and 
finishing yarn when sized.”—6th — , 1874, 
187. WitttaM Kirk, Snig Brook, Blac “Tips for shuttles for 
weaving.” —14th January, 1874. 
222. James WHALLEY, Sussex-place, Manchester-road, Cubitt La | 
— “ Hulling or decorticating, winnowing, cleaning, polishing, 
rice."—17th — 1874. 
331. 1 Jaume Howarp and EpwarD Tenney Bovsrie.p, Bedford, “Steam 
boilers.” —26th January, 1874. 
-— Coe Kyre, East India-avenue, London, “ Furnaces for reducing 
ores.”—A communication from Joel Wilson. —27th eter we = 
397. iecnane Dearman, Chorlton-upon-Medlock, ‘ Economising fuel and 


cons smoke.”—31st January, 1874. 

415. Joun Marcuant, + oe Camberwell, Surrey, “ Railway 
signals.”—2nd Feb 

ia Eee Broox oe ye ++ Witson, Middlesbrough, * Consuming 


“ — ae, Tong, near Bradford, ‘Looms for weaving.”—3rd 
511. oe Wane, West-hill “ Sew 


Ini ” 


are distributed evenly on to 

mS — or other —- 
devices the mdalings Ph rapidly, over the or screen, and are 
Se at bee air fi Sp, Geena theme to ant eyes Che See | cians. 
brewn and fuzsy particles, and them in suspension. The strong 
currents of air ascending between the screen and sides of the machine 
= deposit them in one or more dust chambers 
or rooms. The ta otion imparted to the screen by the cams or 
other equivalent devices vatees the light brown particles to the top. = 


and across a screen. 


as the middlings pass the screen or bolt they are sifted thro’ ugh 
free — all impurities. A ion of the screen extends outside the 
both ends, and | portion outside the feed end is covered 


with fine cloth, or other suitable material, to admit fd the light brown 
raised to the top before entering th e to be 
treated by the air. That portion 7 the screen or bolt ‘catending outside 
the hine at the disch end is . into a hoppe Nene, — — for 
siftin, the coarse middlings throug! ito a hopper, from wi ey are 
cmvioa to another machine or til all of the fine middiin 8 
are purified. All the middlings that _ y theses the screen or bolt 
the machine are purified and ready for grinding, while that portion, if 
any, that passes over the end is the a offal. The very cvarse 
middlings and the heavy brown particles, generally known as tailings, 
and which are wasted other , require a different operation 
from the ——_ proper. He therefore takes them to another machine 
or preferably with a ——_ ~~ suction fan, 
or 4 series ‘of suction fans, so ired currents of air 
shall be drawn up through PX Aes h. its Ce agen at any wr 
all thereof. As the middlings enter the 
light current of air is required to eS the lighter AS raised to 








the surface by the motion of the screen. As they approach the discharge 
end a small portion of - middlings remain (the greater be! 
heavy brown cuttings), an: Wit ae 6 aemees current of air is requi 


uently purified 


through the bolt or screen. are conseq 
ion of the valuable substance. 


without ae or wasting any 


The necessi' through the middlings as they 
come from the ney or bolt in er A. prevent waste is obvious to any in- 
telligent miller. movement given to the bolt or screen 
raises the middlings sufficiently to A a = 4 the passage of the air currents 
through them without disturbing or mixing the white and brown particles 


on machine are conveyed to the stones for 


together. The mid from 
ted and preferably mixed with the flour from the 


ding, and are 4 


rst by producing a superior quali = -~* rich in gluten 
and conta es less a than that roduced by other known pro- 
cess, The gluten contained in the middlings when ed with the 


tr colour oe aes = 

we process great 
evenly in a fine sheet on the bolt or screen, o tar ] 

ae movement raises the light brown particles on top, while the lifting 


movement throws them u 

currents through them. admits the me of lighter ascen saneats 

co So been employed. These ge 1. . 

wn specks an any genes suspension, while the curren 
= up between = t and the sides of the Lamy | being much 
carry such impurities into a dust thus 

pee de EN without waste. The odie @ of this pro- 

cess is highly a Se — the fact that a portion of the middl 

and cut commonly call 

gravity; therefore as they aie the suction machine from the blast 

machine a very light current or suction is used. As the quantity of mid- 

d d however, the remainder is subjected 4 C stronger 








opening at ‘the of the > 
Enrough the them aes 

a the cloth into a hopper and are carried off 

That portion of the screen extending into one of 
ments is covered with cloth of proper size to clean the coarse 
which, as they pass over the screen, are operated upon by a current of 
air from the suction fan, such current of air being sufficiently strong to 
remove the heavier brown particles. The trunk of the blast fan conveys 
the air blast into the other em ee through suitable openin, 
above each of these openings is placed a strip of wood or other sui 
material to assist in distributing the air evenly into the compartment. 
small space is left between the edge of the screen and the sides of the 
machine through which the air passes in a strong unobstructed current 
toward the opening, off all the fine dust as it is raised from the 
screen by the air passing through the bolt. 
642. Bank Locks, 7. Worrell, Philadelphia.—Dated 19th February, 1874 
This invention relates to the following particulars: The bolt spindle 

has on its inner end a pinion which gears into a rack that has a connection 
with adog for imparting a vertical motion thereto in connecting it with 
the combination wheels and disconnecting it therefrom. To prevent the 





The pure middlings pass 
4 re > to the 


le 


dog being forced oy a burglar, it hasa dovetailed head. The dog is 
connec to a vertical rack which imparts motion through the bolt pinion 
to other racks in opposite directions by the up and down motions of the 


dog ; the bolts are moved for locking and unlocking the door. The dog is 
so made that if a i 4 should attempt to remove the gy Ey by 
drilling, the screws 1 be cut and all connection with the bolts de- 
sweyel’ Or if he should blow off or break the lock the communication 
between it and the bolts will be severed. The tappets are of peculiar 
form and have their ends of the same width as that of the divisions be- 
tween the slots of the wheels, so that the dog slots may be aligned when 
the tappets are set to any of the slots around the wheels. To defeat 
burglars in their mode of aligning the combination wheels by boring 
through the door to the lock and introducing an instrument, the inventor 
connects idle wheels which are moved by the same spindle, so that when 
the instrument is inserted the turning of the wheels would prevent the 
use of theinstrument. These additional wheels may be u as combi- 
nation wheels. There is a og for keeping the above men- 
tioned dog above the combination wheels during the interval of its dis- 
connection from them in a recess of the bed-plate and to prevent the 
feeling of the combination by a burglar or a lock~ —- The dial is re- 
movable from the spindle to which it is attach that after the vault 
has been locked up by one who knows the combination, it may be carried 
away by one unacquainted with the combination, and as neither can open 
the vault without the other, if a burglar should make ee of either, 
he cannot compel him to open the vault. The dial a circumferential 
bead or flange around its outer corner to hide the figures from view when 
the vault is opened. 

647. Fexpers anp Protectors ror Vesse.s, H. A. Bonneville, Paris 
and London.—A communication from C. Wacker and M. Boll, New York. 
—Dated 20th February, 1874. 

The invention consists of « railing which encloses a vessel in combi- 
nation with springs or cushions for the —— of preventing injury to 
such vessel and of reducing the shock o istance upon it, and also to 
provide a ready means of escape in case of fire or shipwreck. 
2763. Mountine Puorooraruic Pictures, W. H. Edwards, 

—Dated 21st August, 1873. 

This invention consists of a novel method of preparing the cards upon 
which photographic pictures are mounted, and of mounting such pictures. 
Sheets of cards have their face covered with adhesive material soluble in 
water, and having been dried are cut into pieces of the required size. The 





Wrezhan. 





lings decreases, 

current of air, thereby effecting a perfect =p yt = all the middli 

without waste. A very important advantage of th > pusenns is that no 

change in aoe pry nor isa change in bolting necessary ; the 

same cloths are employed as in the common method. Another advantage 

presented ly A A. process is that -4 does ) not decrease the capacity of b-4 

mill. ventor now p the 

into effect or an cuceavan process, and a slight a 

construction = arran, aonb of such machinery, and to 
frame, within which a screen or 








taeng ey hep 4 bolting-cloth is ded b; f link 
jx sng an suspen y means of links 
id the apparatus is provided with a sectional fan, the 
rae of which have slides for uating and regulating the currents 
en being imparted to the machine by means of a main driving 
screen is actuated i means of cams affixed to such main 
ae “The t middlings are fed on to the screen and are carried 
forward by the vibratory motion of such screen, im: to it by the 
cams affixed on the main driving shaft, and as the pp Ape mm enter the 
machine they are subjected to a light current of air ary up through 
them, a result obtained by having the first section of the fan — 
than the others, together with the slides for regulating the 
the fan. The next section of the fan is made larger, thereby Testing 
the force of the blast in connection with the adjustable slides. The 
bufclontly strong to cary -. pote aoe —— 
8 ently strong to carry o! e wn es. By these means a 
ect separation of the valuable portion of the middlings from the refuse 
matter is effected. The fan or fans may be transversely of the 
so that the currents of air be drawn directly 








Lodge, Hi wing 

A communication from Thaddeus Hiram Walker. —th February, 1874. 

539. WitutaM Ropert Lake, 8 London, “ Stretch- 

boots and shoes.”—A er from David Harris.—12th 

February, 1874. 

= een Faas, jun., Py gham, “‘ Brooches, &c.” 

eENRY Pocuet, Kue Jean ues Rousseau, Paris, “ Bottle stopper 

and drinking vessel com’ Teh pm 1874. 

576. Henry Alrxen, Falkirk, N.B., “‘ Blast furnaces and cupolas.”—16th 
February, 1874. 

=, Sages AsHLEY Witson, Liverpool, ‘‘ Rotary web printing ma- 
chines. 

597. Fer1x Arnnuem, Ampthill-square, London, ‘ ‘ic ‘ 
~ A Semmens from ‘Amol Stifter, A. Schunittecker — Fredeich 

le 

600. SoLomon SANDERSON and ALBERT Proctor, Shore Works, Hudders- 
field, *‘ Stoves, ne February, 1874. 

602. Grorcr Grr ham, “‘ Sewing machines, shuttles, and 

reels,”—18th February 1 1874. 

629. Sicismunp Leont, St. . nae New North-road, London, “ Heat- 
ing and cooking apparatus. 

631. ALFRED Butter CiarkE, South-street, Finsbury, London, ‘* Washing 


640. WiLuiaAM HENRY Daviess and Freperick Hersert WILLIAM Hicarss, 
—19¢, 


Cornhill, “ Gi signals and alarms.”. 
652. Jonn STenHovuse, hedbap aioe E hy = 





Penton “Sugar, &c.” 
659. wn reese ag tay W Chandos-chambers, Bu 
. WiLtiaAM LOYD ISE, an 
Adelphi, “Wheels for railway ro! Fe nen 
cation from —™ Cowell Pra an 
664. Danie. Hirxins, Tipton, “ itter.” 
en in opposing one of such 
an —— ane applications 
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Holborn, to 


and screen, 

upward from the sides of the screen to the end openings of the fans, and 
7a and outward from all _ between the sides. The currents of 
pb AD ng pms rawn up through the entire 1 of the 
ooem, varias & Se to the size of the fans and the adjust- 
of the mr - :~ means of tthe slides. The machine is further 
an opening on each side below the level of the screen or 
~Or such screen, and between it and the 
ete in the fan or fans as above described. 
provided with a hoppered box for the reception of 
the purified “yy from which ~~ are removed yp Bm ma means of a | 

—— to the blast which is constructed of a su 
also provided with a screen covered with wire and olting-cloth, ont 
pan ded by means of links. —_ machine is further provided with a 
blast mn wes at one end and below the screen, forcing a current of air into a 
ae -— inally of the with a moun of ~ fan, and extending 


machine under tube or trunk has 
crane ae tdke atte a 


ainsi tore 
h the end of the 


machine, and over the of the tube or trunk a 

is so a as to ent the middlings from f into such open- 
ings, and at the same e 8 the currents of as they escape 
from the tube or are arranged under the bolt = screen 
in such manner as to enal f the air blasts 
potas upward dy Te t, at same time permitting a 
portion of the bolt if — The middlings 

Leawitsg tate tho trong oak affixed to one end of the screen, from which 


they fall on such screen, and as they enter the 
rapidly, oe een ae 
the air 


air to remove the brown according to their specific gravity. Thus 
at the u end, where the mi —+, ao ht blast is required, 
the qpentags in tho air tubo usted to the coarse- 
ness of the middlings. The inventor now descri a slight modification 








; | Sa"the main driving sat, and 5 id a spring on 
upon w wi a or — | 
oo the Gent end of Go apneen on eo bith unde teat umeah" Whon the 
machine is in operation the ratchet wheel acts the roller to throw 
the screen in a direction against the tensivn of springs, which springs 
* The word “my” is found in the copy of the abridgment delivered by 
the applicant, but does not appear in the original t. 





hic pictures are taken from the water, in which they are soaked 
for the of fixing them, and are placed whilst wet upon the cards, 
to which — pressed they adhere firmly, and when dry the mounted 
pictures are complete. 
2765. Sewrne Macuines, WV. G. Cumming, Forest-hill.—Dated 21st August, 
1873. 
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I describes an improved arrangement or 
device for regulating the tension ; an improved arrangement for operating 
and regulating the feed; and an improved arrangement or device for 
forming the loop. 

2768. Cicar-HoLpers, A. Destouy, London.—Dated 21st August, 1873. 

For this purpose the inventor forms an instrument with two arms 
connected together in such a way that by the aid of « spring the jaws 
shall always tend to close on each other or on a cigar placed between 
them. The jaws are formed on their inner sides of a concave shape, and 
the arms of the instrument are extended backwards a short distance from 
their point of connection, so that by pressing together their rear ends the 
hold of the instrument on the cigar may be released. 

2769. Conpensinc GASES GIVEN OFF IN THE MANUFACTURE OF CEMENTS 
anp Limes, &c., Rowe, Redruth, and I. C. Johnson, London.— 
Dated 21st ‘August, 1873. 

This mainly consists in fitting an intermediate downcast shaft between 
the upcast and the chimney, water being permitted to fall and spread to 
condense the vapours. 

2771. Prerartno Peat, H. B. Barlow, Manchester.—A icati 
A. Nourey and 1. Masse, Paris.—Dated 21st August, 1873. 

The peat in its natural state is delivered into a hopperin which are two 
or more toothed rollers, to tear it up ; it then passes to adrum with blades 
by which it is macerated. The peat combined with peat liquor then 
flows into a sieve to remove stones, and then into a cistern in which the 
sand accumulates, and the solution of peat flows to a machine similar to 
those used for making paper, by which the liquid is ted from the 
solid portion ; the latter drops into a press, the plunger of which forces 
the peat through dies in the form of solid or hollow rods, tubes, or 
blocks. The peat thus compressed is dried gradually in a stove divided 
into several com epee The improved fuel is made by combining 
pounded anthracite coal with the tar obtained by the distillation of peat. 
2772. Raitway Semasene Apraratus, F. Cole, South Hackney.—Dated 

2ist August, 1 
This invention ~ to improved automatic signallin, 
wor! oe on the block system, and consists in dis ag sema- 
[ cacsded, eqosetel ty a lover dhiguee cheugetie the sai ond ested on te 

e a lever lide the and on by 

the wheels operas ty As a train cutee a section it sets the x 

against any cupeeotion * train, and on arriving at the end of the section it 

sets another signal and lowers the first. 

2773. Looms, C. Catlow, Burnley.— Dated 2ist August, 1873. 

This invention has for its object, First, the construction of loose reed 
looms in such manner as to dispense with the stop rod ; ry Secondly, to 
an improved arrangement of cpparctan for letting off the warp from the 
warp 
ares. sranese LEATHER, J. Greenwood and J. Dennell, Leeds. —Dated 21st 

ugust, 

This invention relates to the construction of improved machinery 

to be d for piercing and for perforating leather for pod 
and heels of boots, shoes, and for ora ther or a like substance 
employed in the construction and in the j and oe together 
the ends Feet ving belts or straps, the hi 

being provided with an adjustment whereby partial peneeanion ‘or com- 

plete perforation may be effected when the material emplo. is to bo 

secured by sewing or stitches, and another adjust: w 

od determines or varies the distance between the piercings or the perfors- 

ons. 

e776. 7 Trix From Scraps, H. W. Hauberg, London.—Dated 21st 

ugust, 1 

The thew be novelty of this invention, co’ in dispensing 
with portions of described in the a of a former 
invention ; and, Second 'y, in operating direct upon the tinned scraps with 
the fumes or vapour of heated quicksilve r, thus at one 
or the se; of the tin from ‘the iron, instead of of wabjecting 
the tinned scraps to several or p 
in the specification of the afi ti 
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Dublin.—Dated 21st August, 1873. 
consist, First, in making 
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2777. Cixver SirTer, B. Sleap, Old Ford.—Dated 21st August, 1873. 

The features of novelty of this invention consist of a box or case 
fitted with drawers, two of which are made with perforated bottoms, the 
uppermost one ; very coarse. The cinders to be sifted are ce in 
the top drawer, and the smaller cinders fall into the drawer beneath, 
and the dust into the lowermost drawer. The drawers are enclosed by 
a hinged front, and the bottom of the box is fitted with rockers. 

2780. Wueets ror Raitway Routine Stock, W. L. Wise, Adelphi.—A 
communication from F. C. Pratt and F. Parsons, Moscow.—Dated 21st 
August, 1873. 

The object of this invention is to firmly secure the tires to the wheels 


2791. Sewace on oTHER Impure Waters, R. Goodall, Armley.—Dated 
23rd August, 1873. 

To the water to be clarified is added fine ashes and slacked lime, and 
the whole is stirred until the water is cracked; then add sesqui per- 
Fe peas of iron in solution (obtained from che mother liquor of copperas 

) and saturated solution of sulphate of magnesia or Epsom salts, and 
the whole is again stirred or agitated, whereon the solid matters and 
impurities and discolorations are separated and precipitated. The above 
chemicals are used in the proportions and manner specified. 

2792. Sewinc Macurnes, FE. Kappmeyer, Hamburgh.— Dated 25th August, 

1873. 





or bodies of wheels of railway rolling stock in such manner as to prevent 

the wheels from leaving the rails in the event of a tire breaking. For 

this purpose the lateral edges or sides of the rims of the wheels are made 
to fit or take into annular or segmental recesses so formed in the tires 
and in rings or bolt heads or plates attached thereto as to leave flanges 
opposite the inner peripheries or circumferences of the side parts of the 
wheel rims, which flanges by overlapping such inner peripheries or 
circumferences will prevent the tires from flying off should they get 
broken, 

2781. Pumps, W. Warren, Cheltenham.—Dated 22nd August, 1873. 

This invention relates to improvements on that class of pumps for 
which letters tent were granted and dated 8th December, 1866, 
No. 8242, the object of the present improvements being to render such 
pumps self charging after having been emptied. To carry out this inven- 
tion a cylindrical or other suitably shaped chamber is applied round the 
feed or suction pipe of the pump, a space being left between the two 
lengths of pipe in the said chamber, and a small hole or holes is or are 
made in the pipe near the bottom of the chamber. Below the chamber 
the pipe is formed into or with asyphon or m shaped bend. 

2'784. Licutinc anp ExtincuisHine Gas Lamps, A. F. Wilson, Adelphi.— 
Dated 22nd August, 1873. 

This invention relates to the lighting and extinguishing of public or 
other gas lamps or lights automatically, the actuating power being the 
pressure of the gas itself, and is based upon an invention for which letters 
patent, No. 2101, dated July 12th, 1872, were granted. The general 
arrangement of the apparatus is very similar to that described in the 
specification of the invention referred to. The present improvements, 
however, refer more particularly to the construction and application of the 
float attached to the gasholder, and may be described as an annular hollow 
cup, the annulus being open at the top and closed at the bottom, the 
centre being open both at top and bottom. This fleat is made of such 
size as to hang within the gasholder upon two centre pins, so as to adjust 
itself to the level of the mercury in the tank, where it is placed with its 
closed side downwards. At opposite sides within the annular float and 
passing through the bottom are two syphon tubes arranged so that in 
descending the mercury wili pass through them into the float, but on 
ascending will allow the mercury to flow back again to the tank until 
the float is nearly empty. The reason for attaching a float such as 
described is to obtain a support or sustaining medium for the holder in 
its descent, corresponding to the air apace, which must be immersed 
under the level of the mercury before the float would begin to fill, and a 
weight on its ascent to the extent of the height to which the float has to 
be raised above the level of the mercury before the friction of the tubes 
will allow the syphon to act. The float is also capable of adjustment by 
suspending it at various heights to suit the maximum and minimum 
pressure at which it is desirable that the lamps should be lighted and 
extinguished. A modification of this float may be employed by turning 
it bottom upwards and dispensing with the syphons, when it will act by 
a mechanical movement on the centre pins and allow the greater portion 
of the air to escape in the descent, but on its ascent it will form a weight 
by its tendency to create a vacuum, which will cause the float to carry up 
a portion of the meroury above the level of the rest. One or more valves, 
either hydraulic or with a ground or soft surface seat, would assist this 
action by more effectually expelling the air. Under some circumstances 
this modification may be found convenient, but the first-named arrangement 
is preferred, Another improvement consists in forming concentric rings 
or cups on the exterior of the holder, so as to allow of its weight bein, 
regulated by shot or sand, which is confined thereto by being coverec 
with a suitable plate. At or near the top the tank is furnished with 
levelling points, and the bottom in order to adjust it at a level is provided 
with lugs and screws which bear on a plate resting loose on the top of the 
lamp column. It is also proposed in carrying out this invention to make 
the pipes gonnecting the burners to the tank of a bent or curved form 
in preference to right angled junctions. Although the foregoing describes 
the apparatus as placed on the top of the column, he reserves to himself 
the nght to place the principal part of the apparatus within the column 
at its base, or in any other situation found most convenient or advan- 
tageous. 

2785. Sream SrrikeR orn Hammer, S. W. Allen, Cardiff.—Dated 22nd 
August, 1873. 

The cylinder is a sector-shaped chamber; the piston oscillates on a 
fulcrum; the fulcrum spindle carries the hammer shaft or shafts. e 
slide valve is worked automatically from hammer shaft ; the force of blow is 
regulated by the smith’s foot. The apparatus when attached to a pillar 
may be shifted to any required position to suit the work. 

2786. Corsets, W. Pretty, jun., |pswich.—Dated 22nd August, 1873. 

The object of this invention is to produce corsets without ribs or ridges 
on the inner side, and which will not become distorted in wear. 

2787. GENERATING HEAT IN BorLers AND Furnaces, W. Smith, Newcastle- 
on-Tyne.—Dated 22nd August, 1873. 

This invention relates to furnaces to which air is supplied under 
pressure, and eonsists of arranging air-tight chambers or compartments 
enclosing the front of the furnaces together with a quantity of fuel and 
the firemen with their tools. The air is fo to such compartments, 
and all the advantages are thus obtained of combustion of fuel under 
pressure with open furnaces and ashpits, under the same complete control 
and inspection as if in the open air. The emission of the products of 
combustion at any required pressure is aoe by a valve in the 
chimney, and the spent gases, dry or mixed with steam or water, may be 
used to drive an air pumping engine which may be fitted with an 
auxiliary steam cylinder. The chimney, and the steam and other pipes, 
may pass through expansion joints in the compartments. Double doors 
are arranged for the entrance and exit of the firemen without great loss 
of air. The ashpit and fireplace are fitted with light hanging doors 
opening inwards. 

2788. IntuminatiInG Roors AND SuurrerRs, WALKING SURFACES FOR 
STREETS, AND Decks or Vesseis, 7. Hyatt, London.—Dated 23rd 
August, 1873. 

This invention relates to, First, illuminating deck planks. Secondly, 
non-slipping illuminating vault covers. Thirdly, the use of shanked 
glasses cither screwed or made with slots or holes to be held down by 
screwed rings or by catches, or the shank may have catches engaging 
with slots or recesses in the metal holder on the under side. The glasses 
in all cases are held down by a mechanical device. Also glasses 
projecting above the surface or contained within a sunk seat and resting 
upon a square shoulder or upon bevelled sides. Fourthly, use of ordinary 
gues without shanks set in metal or other mounts which are screwed 
or secured down mechanically like the shanked glasses. The mounts 
may be composed of metal (hard or soft) or of papier maché or other com- 
pressed fibrous or plastic material. Fifthly, soldering glasses direct on 
to their plates, or into metal rings or holders which may be secured to 
the perforated plate by soldering or otherwise. Sixthly, preventing con- 
densation on metal roofs by underlining the plate with felt, wood, or 
other suitable material. Finishing off the interior with ornamental wood, 
veneer, or oil cloth or equivalent or ital subst. In this case 
each glass is surrounded by felt or absorbing substance to absorb the 
moisture from it and prevent it dripping down below. Seventhly, 
——- any moisture from the glasses and roof by a perforated shield 
plate below having raised rims round each aperture and communicati 
with a gutter. Eighthly, use of gratings or quarries (containing glasses) 
made up of thin sheet metal, with an interposed layer of wood, cement, 
or other suitable strengthening material. Ninthly, use of metal protect- 
ing buttons or protuberances, either soldered on to the original plate 
when the old ones are worn down, by tinning or galvanising the surface 
of the plate and then soldering, or making the said buttons on a sepa- 
rate removable shield plate perforated where fitting over the g b 
Tenthly, use of removable glasses tained in a ble shield which 
is placed bodily with its oe over the grat , and removed wholly or 
part by part when ventilation is required. eventhly, holding down 
the above shield plate when button head — are used, by the same 
means that holds down the glasses. Twelfthly, use of flexible, pliable, 
elastic illuminating roofs, having button glasses secured therein by an 
annular groove in the shank or round the head and eoringin the glass into 
its place, or it nm | be otherwise secured in its place. hirteen ly, use 
of thin spun metal screwed rings for tightening the glasses. 

2789. Carriace Lamps, H. Zingler, London.—A communication from B. 
Dubsky, Lissitz.—Dated 23rd August, 1873. 

The object of this invention is to carriage lamps in such a 
manner in addition to throwing the light forward as fore a 
stream of light may also be thrown downwards on to the step of the 
carriage or on to any other part required to be illuminated. 

2790. ArtiriciaL Manures, W. Crookes, Regent's Park.—Dated 28rd 











August, 1878. « 
The object of this invention is to convert waste or refuse ni ous 
matters into artificial manures or fertilising substances. The or 


nitrogenous matters to which the inven is applicable consist of 
animal matters, such as woollen wool waste, &c., wet putrescible 
matters, such as fish, either fresh or stale, or such as is unfit for food, and 
liquid or semi-liquid matters not so nitrogenous as the before-mentioned 
su ces, 





tion relates to means of effecting lock-stitch in sewing 
machines by the use of a rotary shuttle in combination with a loo) 
protector operating in a manner somewhat similar to the revolving hoo! 
of Wheeler and Wilson’s machines. The horizontal shaft carries a bent 
plate, termed a loop protector, secured to a disc on a shaft, and between 
these two parts the shuttle is inserted. The loop protector and shuttle 
are enclosed within a cylindrical casing, part of which is made to open 
for the insertion of the shuttle. This consists of two side plates between 
which the spool is inserted and which at one point are brought 
together and formed as a hook. In working, the hook of the shuttle 
passes through the ee the upper thread formed by the ascent of the 
needle, so as to the l with the under thread through the same. 
The needle again Lescom ing partly draws up the slack of the loop, 
which the loop protector pushes aside so as to keep it clear of] the 
advancing hook of the shuttle; the shuttle enters the fresh loop of the 
ppper thread, and in swelling it fully draws up the slack of the former 
oop. 
2794. Comrounp Faucets, B. Hunt, London..--A communication from W. 

8. Bate, Philadelphia.—Dated 25th August, 1873. 

This invention ists of impr ts in pound faucets, 
whereby two different liquids or a mixture of both may be directed into 
either of two distinct discharge pipes or nozzles. 

2795. Casks anp Barrets, J. P. Clarte, Basingbourne.—Dated 25th 
August, 1873. 

The improvements comprising the present invention consist in the 
permanent application to casks, barrels, and similar articles of manufac- 
ture of means for preserving the corks or bungs thereof in a solid and 
sound state and for quickly extracting or removing them without injury, 
so that they can continually be reused. 

2796. SIGNALLING APPARATUS AND IN THE LAMPS AND LENSES EMPLOYED 
THEREIN, J. J. Nickoll, Gravesend.—Dated 25th August, 1873. 

The First part of this invention consists of a novel arrangement of 
signalling a, operated by the movement of the helm on board 
ship, in which a revolving parti-coloured lens is employed in the lamp. 
the lens being constructed of a peculiarly curved form to throw the light 
in the required directions. Instead of the lens revolving it may remain 
stationary and a shade or shades be made to revolve outside the lens or 
between it and the light. The Second part of the invention consists in 
constructing coloured lenses by forming them of white glass with a thin 
film of coloured glass on one or both of their surfaces instead of 
making them of coloured glass throughout as heretofore practised. 

2797. Rotary Enscines, J. @. Jones, London.—Dated 25th Angust, 
1873 





73. 
The engine in its simplest form consists of a cylinder with inlet and 
outlet passages; in its side are axes passing through the cylinder 
eccentrically, and cast with the axis is a block also of cylindrical form 
and of a size to touch with its periphery on one side of the interior of the 
cylinder. In the block two radial sliding tongucs are fitted; they are 
pressed outwards by a coil spring lod, in holes drilled in the block 
directly through the centre and axis of the block. 
2798. Macuivery ror Makine Bricks, &c., J. H. Johnson, London.—A 
communieation from A. H. Payne, Lecpsic.—Dated 26th August, 1873. 

This invention relates to a machine for making a pressed brick or 
similar article from semi-dry clay at each revolution of the mould, the 
pressure being obtained from a fixed eccentric acting on a mould or 
moulds fixed between two discs so as to form a drum, and revolving 
against a pressure from a plate or plates on the outside of such mould or 
moulds. 

2799. Raistnc BuILDING AND OTHER Mareriats, F. W. Jackson, South- 
wark.—Dated 26th August, 1873. 

In this invention the machine is designed principally for raising build- 
ing materials in barrows, and consists in communicating motion by means 
of friction gear, which is thrown into gear and disengaged by means 
of an eccentric bearing operated by levers. 

2800. Frower-rorts, F. Calver, Ludlow.—Dated 26th August, 1873. 

The inventor takes a pot of the ordinary kind and places it within 
another sufficiently large to leave an annular between them at all 
parts. The pots are united at their bottoms, and provided with a through 
drain hole. The outer pot is painted on its exterior, 80 as to be capable 
of resisting the exudation of water, but the inner pot is left porous. The 
annular space is filled with water, which can only find exit through the 
porous inner pot, and then only in sufficient quantity to give the 
plant therein at all times the necessary degree of moisture to flourish 
healthily. 

2802. MeTALLIc ARTICLES ANDSTRUCTURES FOR USEFUL AND ORNAMENTAL 
Purposes, W. Cunliffe, Westminster.—Dated 26th August, 1873. 

The novelty of the invention consists in making structures or articles 
of metallic tubes or other hollow metal forms jointed together by lips or 
tongues of metal which interlock and overlap each other, the hain, 
when formed, being firmly secured and set together by a “ filling in” 
of cement or composition. The whole structure or article when so formed 
is coated over with a preserving mixture composed of a vegetable or 
mineral solution. 

2803. Raitway Trucks, W. A. Brown, Peckham Rye.—Dated 26th August, 
873. 


1873. 

According to this invention trucks are provided with a removable 
cradle carrying the load, which cradle is hung by chains to levers attached 
to the truck, and capable of turning on fulcra in a vertical plane to and 
from the truck, so that by causing the levers to turn by suitable gearing, 
they are made to lift the cradle and to deposit the same, together with 
the load, at the side or end of the truck. 

2804. Parer Bas, C. Harris, Manchester.—Dated 26th August, 1873. 

Having now described the nature of this invention, the inventor wishes 
it to be understood that the features of novelty he claims, and which 
constitute the most valuable parts of his invention, are, First, the 
vibrating arm which supports the paste band, where the irregular and 
varying edges of the paper are made to receive a regular and even streak 
of paste ; Secondly, the arrangement by which the drawing rollers are 
driven so that an intermittent motion is given, and a bag made any 
length — ; Thirdly, the folders by which the upper — of the 
tube is folded inwards, together with the arrangement for placing a 
streak of across the end of a tube simultaneously with the action 
of the upper folder. Also the presser by which the tubeis held to allow the 
lower folder to fold and complete the tube, immediately before it is cut off 
to form a bag; also the movement by which the second paste band is 
made to advance and retire in order to avoid contact with the upper and 
lower folders ; Fourthly, the guide rollers over which the paper passes, 
together with the formation and support of the temples and curling 
guides, whereby the width of tube is determined, and the vertical wheels 
which crease or “‘ break the back” of the paper. 

2805. Preventinc VesseLs DRAGGING THEIR ANCHORS, G. W. R. Camp- 
, Ceylon.—Dated 26th August, 187 

This invention consists in preventi ships being driven ashore by 
means of an additional anchor, which is let down the cable by means of 
a clipping-ring, so as to reach the ground at a different position to the 
ordinary anchor. 

2806. Corn anv orner Screens, J. 7. Staniland, Bury St. Edmunds.— 
Dated 26th August, 1873. 

The object of the present invention is to restore worn out screens to 
their original gauge, and this is done by placing over the worn wires thin 
metal caps or clips, which will compensate for the wear to which the 
wires have been subjected. 


2808. CommunicaTING BETWEEN A RAILWAY TRAIN AND THE STATIONS, 
OR BETWEEN ONE TRAIN AND ANOTHER, N. W. Hornstedt, London.— 
Dated 26th August, 1873. 

The features of novelty of this invention consist in establishing a com- 
munication between a railway train whilst in motiun or at rest and the 
stations on a line of railway by means of two wires extending along the 
line, also an ent in connection with the guard’s van for 
two grooved m wheels into contact with the two aforesaid wires in 
connection with electrical transmitting and receiving instruments in the 
guard’s van and at the railway stations respectively, thereby enab! the 
—_ of a train to send and receive messages whilst the train is in 
motion. 

2810. Covurtincs ror SHArFTInGs, AND IN Huss ror WHEELS, B. J. B. 

i ication from J. Charlton, Philadelphia.— 


or wheel 
lor portion 


2811. Rerzatinc Orpyance, B. J. B. Mills, London.—A communication 
iy J, P. Taylor, —Dated 


screwed into a drediat 
secured a second plate jpn Fag igy tery 
breech-plate. A second cy) is fitted to turn upon first, and cor- 

in the two afford access to the interior of the 
inner cylinder in one position of the outer. The interior of the inner 





cylinder forms a breech chamber for the of a charging block 
which is provided with a folding handle. A der fitted to slide 
within the revolving cylinder and deriving a longitu: movement from 
the —— of the latter ay ns «ey or whey 3 in the A. pro- 
jecting into grooves in the other, ies a se jungers 
which drive cartridges out of the charging block ‘eto the Gaels and 
lock them there. The sliding cylinder has the entire cascable screwed to 
it, and carries the firing mechanism. The withdrawal of the empty 
cartridge shells is effected by oscillating rods carried by the feeding 
plungers and caused to seize, draw, and release the shells by itive 
movements. Springs are provided to retain the cartridges within the 
char; block while out of. the gun and release them on the first contact 
of the plungers. 

2812. Forming THE INTERNAL ScREW-THREADS or Gas Frrtryas, W. 
R e, London.—A communication from J. L. Pope, Cleveland, U. 8.— 
Dated 26th August, 1873. 

The purpose of this invention is to facilitate the work of tapping or 
forming the internal screw threads of gas fittings, and to perform such 
work with a uniformity of size so that any number of fittings can be 
readily coupled to each other. 

2813. Disticiisc Brrumtnous Supstancss, AND IN THE MANUFACTURE 
ov Peat Fugit, D. J. Kennetly, Inner Temple.—Dated 26th August, 


1873, 

One essential feature of this invention consists in effecting the distilla- 
tion of shales, coals, peat, and other bituminous substances in such a 
manner as that the process of distillation shall be conducted from the 
upper portion, and t the products of distillation shall be allowed to 
escape and be collected at the lower portion of the distillatory apparatus. 
distillation being effected by the burning of the upper layer or layers f 
the materials and the downward current or draft being induced by means 
of a steam jet, fan, or otherwise. For the purpose of assisting in the 
equable combustion of the charge is placed within the retort a boiler of 
iron, and where a bench of retorts is erected the inventor places an iron 
or brickwork retort, varying the application of the boilers and inside 
retorts, according to the requi of pparatus for the production 
of peat fuel and charcoal. The inner boiler is intended to contain water, 
steam, or heated air, the inner iron or brickwork retort, peat. Thesv 
inner boilers and retorts are fitted with air, water, and steam pipes, when 
boilers, and with condensers when used as retorts. The inner retort is 
provided with a door at the top for charging with peat, and a door for de- 
livering through the bottom its contents into a cooling roum or vault 
beneath. Another essential feature of this invention consists in an 
arrangement for the purpose of drying peat, whether compressed or other- 
wise, for fuel. Withina building called the peat-house is erected a series 
of retorts as hereinbefore described. These are placed in positions down 
and close to one side of the peat-house, through the wall of which issue 
shoots from the retorts for the purpose of carrying off the ashes to trucks 
outside. The iron or glazed delivery pipes from the retorts couveying the 
vapours are led over the lower surface of the peat-house, with the object 
of commanding the available heat thrown off therefrom. A shaft is 
erected at one end of the building having a bell mouth, through which 
the vapour or steam arising from the moist peat is sucked out by « fan. 
Inlets are provided for the necessary admission of air from without the 
building. The peat is dried by means of an endless wire rope worked 
over pulleys set in motion by endless bands or chains without the build- 
ing and worked to any speed required. To the wire rope at short 
intervals is attached what the inventor callsa “traveller” carrying one 
peat on each side. 

2814. Borters, W. Housley, Hyde.—Dated 27th August, 1873. 

This invention is intended to be applied to what are known as Cornish 
boilers, formed with an internal flue, or flues, running longitudinally 
from one end to the other, the objects of the invention being to obtain an 
increased heating surface, and thus to accelerate the generation of steam 
an ise t t of fuel consumed. The invention consists 
principally in the application of a suitable number of water tubes running 
longitudinally through the flue, or flues, and communicating at one end 
with the water space in the boiler and at the other end with the steam 
space therein above the water level. The inventor prefers to connect 
these water tubes with the water space at the rear end of the boiler by 
tapping, riveting, or otherwise fixing them into the upper side of the flue 
at the end furthest from the furnace. 


2815. Preventinc Bown out Suots 1x Mines anv Quarries, R. S, Nor- 
riss, Manchester.—Dated 27th August, 1873. 

This invention consists in the employment of a central metal rod, 
having on it two loose discs of the same diameter as the required cart- 
ridge, and at each end a head welded, screwed, or otherwise fastened to it. 
and in one of the discs there is a recess or slot for allowing the passage of 
a fuse; but the discs may be fastened and thereby form heads and discs 
The cartridge case, which is formed of paper or other suitable material 
in the usual way, is placed on the discs, the rod beingin the centre ; anc 
after the fuse is inserted through the recess or slot, the cartridge case is 
charged with gunpowder, gun cotton, or other explosive material. When 
the cartridge on the discs is placed in the cavity prepared for it in the 
mine or quarry, and tamped in the usual manner, and the explosive 
material ignited, it will be found that the whole explosive force will be 
exerted on the discs and on the muss surrounding the cartridge, and as 
the action on the disc at each end of the rod is equal there will be no ten- 
dency or probability of the cartridge or any part thereof being blown into 
the mine or quarry, thereby preventing blown out shots and their attend- 
ant danger of explosion. 

2816. Screw Sreamsuips, A. Thompson, Liverpool.—Dated 27th August, 
1873 








73. 
This consists in forming the bottom of ships with longitudinal grooves 
or channels one on each side of the keel, and forming an opening for the 
screw some distance from the stern, above the bottom of the said keel. 
Such ships are strengthened by iron girders, keelsons, and angle irons. 
2817. Connecrinc anp DisconnecTinc Ramway Carriaces, 7. A. 
Brockelbank, London. — Dated 27th August, 1873. 

The ay or of the invention is to avoid the necessity for the passage of 
servants between the carriages of trains on rail or other ways, for the pur- 
pose of connecting or disconnecting carriages thereof, and the consequent 
risk of life attendant thereon, and also to simplify and render more efti- 
cient such connecting means. For this purpose the ends of the respective 
carriages are provided each with a combined hooked and looped connec- 
tion, and with lifting means by which the hook or both the hook and the 
loop may be turned out of the way, and ordinary or other connecting 
means employed. In order to effect a connection of a carriage with 
another or others, the hook of one of the ends to be connected is raised ; 
then on the two carriages coming sufficiently close together, the loop of 
the carriage with its hook raised comes against an inclined surface of the 
hook of the other carriage, and between that hook and the loop of that 
carriage to raise the hook until its end has been passed, when the hook 
falls into that loop, thereby holding the loop of the next carriage 
and effecting a coupling of the two carriages. In order to effect a 
releasing or pling of these carriages the lifting means acts on the 
coupling hook to raise it when the parts become free to be separated. In 
order to raise the loop out of the way for the use of other connecting 
means, a further depression of the lifting means, or it may be other means, 
ulso acts to remove this loop out of the way. Springsor weights and stops 
aid the correct adjustment of the parts to each other. The arrangements 
explained in relation to the connection of two carriages applies to any or 
all of a series of them. 

2818. Looms, G. Hodgson, Bradford.— Dated 27th August, 1873. 
The object of this invention is simplicity and economy of construction. 
Hitherto it has been customary to form the parts carrying the fnclined 
ves or channels for the support of the breast board ; also the bearings 
or the iron roller over which the cloth passes, and the bearings 
for the smoother, by separate and independent castings, each of which 
required separate and independent casting, polishing, and fitting as well 
as eeparate screws and bolts for the application thereof. The invention 
relates to forming all these gs in one casting for each end of the, 
loom. The smoother bar is also formed with the bearing edge !thereof 
curved and polished, and the 0; ite or back edge thereof inclined to a 
somewhat thin edge or rib; an place of being secured to its bearings 
by bolts and nuts, it is formed to pass into them, and is there held by its 
hooked or notched form. The improvements also relate to the application 
of bearings or estals sup; by brackets from the end framing of 
the loom for the support of the crank shaft on the inside of the cranks 
thereof, and which are also applicable to other main shafts in lieu of the 
vertical frames generally employed for the purpose, by which increased 
facility is afforded for keeping the inside of the loom clear for the intro- 
duction of any fancy weaving or other extra fixings. 
2819. MecuanicaL Puppiina Furnaces, J. H. Johnson, London.—A com- 
muni Srom C. Pernot, Paris.—Dated 27th August, 1873. 

This invention relates to furnaces for effecting the mechanical puddlin 
of iron, and consists essen’ in the pl tofa ble incline 
seating eee which be changed at will, and admits of the produc- 
tion of heavy and 


and of one or more balls as re- 
quired whilst insuring 








charges 
o a heating and a continuous and homo- 
2820. —_ AND Po.isHino, J. Crowley, jun., Shefeld.—Dated 27th 
A 


ugust, 

This invention relates to an improved method of finding and polisb- 
ing, nove peatioiesty applicable to shoe heels and tips and other articles 
having er bevilled or convex faces or round edges, and in the con- 

of the machinery employed therein. 
2821. Hacktinc anp Comstno Fiprovs Sunstancss, W. B, Newton, Lon- 
> communication from J. C. Todd, New York.—Dated 27th August, 

The invention consists of two combing cylinders rotated at different 
speeds, the first or smaller cylinder is provided with retracting tecth 
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placed radially, and the second or larger cylinder is also provided with 
similar teeth placed at an angle from the radial line, and in order to 
duce a combing effect the cylinder is made to travel faster 
e smaller one. Sometimes, however, the inventor employs fixed pins 
ith intermediate strippers consisting of slats or bars between the rows 
of pins. 
2822. Economistnc Fuet, I. Summers, Birmingham.—Dated 27th August, 
1873. 


This invention consists of apparatus to be applied to kitchen grates 
and ranges and other descriptions of grates u for open fires, and it 
refers to the employment of an inclined perforated back plate with a 
cavity between the plate and the back of the fireplace and ed at the 
bottom ; perforated and hollow side cheeks, and one fixed and two re- 
movable bottoms to the grate being also used. For some descriptions of 
grates the perforated back plate and sides are made in one piece of suit- 
able shape. 

2828. Currinc or SHAPING BY WHAT ARE COMMONLY CALLED BAND 
baws oR Knives, F. Osbourn, Manchester. - Dated 27th August, 1873. 

This invention consists, First, in driving band saws by clipping them 

bet drums, § dly, in arranging a series of band saws in step 





form. 
2825. ApwinisTerINc Mepictnes To Antma.s, J. Durant, Bristol.— Dated 

non August, 1873. 
o Ay tat 





e! in inclosing the medicine in a hermetically 
sealed gelati or b capsule or envelope, and is designed to 
supersede the medicinal balls at present used. 

2826. Crorrer Pivs or Lyncu-Pins, C. Farmer, Aston, and J. 8. Turner, 
Birmingham.— Dated 27th August, 1873. 

This invention ists of hinery, the parts of which are con- 
structed, arranged, and worked as follows :—The flat or half-round wire 
from which the split cotter or lynch-pins are to be made is fed over a 
pair of gripping and compressing levers to a stop. By the descent of 
a movable cutter a length of wire iscut off. Over the middle of the cut- 
off wire, and at right angles thereto, is a peg or bending tool, which now 
descends vertically and carries down and doubles or folds the cut-off 
length of wire between the gripping and compressing levers. The 
gripping and compressing levers next advance and grip and compress the 
lumbs of the partly made pin, and press them nearly into contact, the eye 
part of the pin at the same time being shaped around the peg or bending 
tool. During the compressing of the limbs of the pin a pointed horizon- 
tal slide passes between the limbs of the = near the eye part, but before 
the limbs are fully compressed the said slide is withdrawn. By this 
means there is no tendency of the point ends of the finished split cotter 
or lynch-pin to spring or open out. The finished split cotter or lynch-pin 
is removed from the peg or bending tool by a knocker-off. 

2827. Moutps ror CastinG Sree. Incors, B. A. Cowper, Westminster.— 
Dated 2th August, 1873. 

This invention relates to the paration in an 1 manner of 
cast iron inoulds for casting steel ingots, so that the moulds shall have 
a true, smooth, and strong internal surface. The moulds are cast in 
whole or in segments, on chills, or on smooth and dry sand or loam 
moulds, and their surfaces are afterwards ground, when necessary, either 
by revolving grindstones or other grinding wheels, or by fixed grinders 
on a bar caused to reciprocate along or through a number of moulds, or 
parts of moulds, placed in a line. In order to facilitate the delivery of the 

ngots from the moulds, the latter are couted internally with flowers of 
zinc, or other oxides or carbonates of zinc, applied either by subliming 
the zinc on to the mould, or as a paint. 

2828. Guarps ror THE SHutTTLEs oF Looms, W. R. Lake, London.—A com- 
munication from LE. M. Stevens and A. S. Gear, Boston.—Dated 27th 
August, 1873, 

This invention relates to a contrivance for keeping a shuttle from flying 
out of and away fromaloom, It consists of a stout rod carried by and 
in front of the lay bar, to which it is attached by projections from the 
bar. Another projection from the bar above the centre horizontally of 
the rod carries a bent arm which, by means of a fork at its lower end, 
is there attached to the rod. The upper end forms a handle. The pro- 
jection bearing this arm carries a bolt actuated by a spring which 
automatically locks tbe rod in position, when drawn out for work or 
when pushed inward to permit the removal of the shuttle. 

2829. Harness ror Looms, F. Condit, Rhode Island.—Dated 27th August, 
1873. 











Each piece of harness is provided with-a shaft of its own at the top 
and bottom thereof, such shafts being respectively attached to main 
shafts, so that any series (with or without its warp) or any piece can be 
separately removed without disturbing the others. 

2880. Carvine Forks, H. Smith, Covent-garden.—Dated 27th August, 
1873. 

Hinged guards, with a plate or projection for finger to press upon and 
hold up the guard, with or without an outside or other clip or spring to 
serve ins of finger, or with a securing pin or pins instead of or in 
addition to clip or spring. Non-hinged removable guards, applicable as 
a temporary fixture when desired. 

2838. Capsues, J. Romanes, Worthing.—Dated 28th August, 1873. 

The invention consists in the employment for the manufacture of 
goffered capsules of mechanism arranged to act as a pair of tolding or 
collapsible dies. 

2889. Coatinec METAL, C. Crowther and T. M. Morgan, Kidderminster.— 
Dated 28th August, 1873. 

The essential features of this invention consist in the use of a bath or 
pot for coating metals with metals, of a concave form inside, combined 
with a convex frame which is inserted therein, such frame carrying 
rollers which lodge in a trough in the bottom of the bath or pot, which 
trough forms a support for the bath or pot on the brickwork. Both the 
exterior of the frame and the interior of the bath or pot are provided 
with ribs or projections, between which and through the bottom rollers 
and a pair of rollers disposed at the exit side of the bath or pot the 
sheet being coated is passed. 

2842. Gas anv oTHeR Lamps, W. J. Walsh, Birmingham—Dated 28th 
August, 1873. ’ F 

These improvements in gas chandeliers or gaseliers consist in dispensing 
with the ordinary slides and substituting therefor jointed tubular links 
through which the gas passes, the said links being so jointed together 
and to the movable body and fixed or ceiling part of the chandelier as to 
be capable of folding up to allow the body of the chandelier to be raised 
or lowered to the desired height. Methods of constructing the terminal 
joints or swivels of the links, and also the joints by which they are 
jointed together, are described. These improvements in gas and other 
lamps refer to hall lamps and similarly suspended lamps, and consist 

rincipally of es for facilitating the introduction of the globe 
nto and its removal from the lamp. According to one arrangement one 
of the side rods of the Jamp frame is capable of rotation concentrically 
with the axis of the lamp frame for increasing the space between it and 
otie of the fixed rods. Or the side rod has a sliding and a lateral motion 
in a fixed eye carried by the fixed rods of the frame for the same pur- 
pose. Or all the side rods are fixed and the gas arm within the globe is 
connected to the globe and jointed to the bottom of one of the fixed side 
so that the gas arm may be turned on its joint so as to lower the 
globe from the frame. Thumb screws fix the —_ in its raised or normal 
position. When the globe is made in halves the lower half is jointed to 
one of the fixed rods, and is raised to the fixed upper half by a spring. 
Or both halves of the globe are jointed to the side rods and are furnished 
with arms or levers so arranged that the weight of the upper half globe 
counterbalances that of the lower half globe and closes it upon the upper 
half globe. © 
2851. Rarway Carrisce Sprinos, W. R. Lake, London,—A communica- 
tion from H. Gardiner.-—Dated 29th August, 1873. / 

The nature of this invention consists, First, in combining with an 
india-rubber cylinder an external and internal jacket of wool, hair, felted 
cloth, or other suitable material. Secondly, in combining with the said 
spiral spring a cylindrical roll of felt, wool, or hair cloth, or other felted 
or woven fabric. 

2852. Firtinc Sucar anp oTHER Casks, F. Moline and T. G. Stock, 
Bristol.—Dated 29th August, 1873. 

The cask to be filled is placed upon a rota’ table above which a series 
of plungers are arranged with rods which are lifted by eccentric or crank 
motion, and allowed to fall by their own weight to compress the sugar 
as it is fed into the cask. A special releasing apparatus is referred to, to 
allow of an equal ramming of the material. 

2859. Woot Wasuine, J. Scharr, Bradford.— Dated 30th August, 1873. 

This refers to, First, wool washing and steeping machines. There is a 
circular table in a circular trough provided with « spout. The wool is 
placed in compartments in the table and the washing or steeping liquid 


in the trough and it; rotary motion is communicated to the table. 

The liquid is pref treated by steam. 

2863. on T. Roebuck and J. W. Lamb, Manchester.—Dated 30th 
A 


This improved ventilator consists of a stationary and movable vessels 
with conical ni between which the steam escapes, thereby causing 
a current of air in the mine or other place to be ventilated ; also in con- 
into the interior of the 





toi or induce the current. 
2866. Vatve Trumpets ayp Frencu Horns, H. Bassett, Hampstead-road. 
— 80th August, 1873. 
The object of this invention is the production of a more fect musical 
scale on valve trumpets and French horns than has been pro- 
duced. In order to remedy the defects in the scale of such instruments 


the valves are turned as follows :—First valve, lowers the pitch a major 
tone. Second valve, lowers the pitch a diatonic semitone. Third valve, 





THE ENGINEER 
of the first valve by the in- 


raises the pitch produced by the depression 
terval inowh in music as bs comma ;” in other words, the first and third 
valves used together lower the pitch of the instrument a minor tone, 
which differs from the major tone by the interval above mentioned. The 
essential feature of the invention consists in the application of this in- 
terval of a comma substantially in the manner above described. 

2869. ay} Borers, J. Shanks and J. Thyne, Arbroath—Dated 30th 

August, 1873. 

This invention relates to the flues of Cornish and other like boilers, 
and has for its object the economising the heat therein. According to 
this invention the inventors introduce into the boiler flue a series of fire- 
brick deflectors fitted alternately in the top and bottom of the flue at a 
slight forward inclination and overlapping each other a short distance, 
whereby the draught is to some extent baffled by being compelled as it 
traverses the flue to pass alternately under and over the edges of the 
several inclined fire-brick deflectors. These deflectors, moreover, by 
becoming highly heated serve as magazines or storers of heat,and tend | 
to maintain a more uniform temperature within the boiler. | 
2871. Compounp Bowser, H. W. Ham London.—A communication 

from P. 8. Justice, Philadelphia, U.8.~-Dated 1st September, 1873. 

An improved compound blower, isting of a bination of two or | 
more alternating series of stationary and rotating wings so constructed 
as to gain considerable increase of pressure over other known rotary 
machines for a like purpose. The stationary wings are secured on the 
concave side of the shell, while the rotating wings are fitted on each side 
of a disc which revolves on a central driving shaft. | 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE proposition of the ironmasters, given in the last week’s 
ENGINEER, as to the future scale of wages of the operatives in the 
finished iron branch, was discussed at a large meeting of the work- 
men concerned on Monday, at Westbromwich, It is understood 
that the men appeared willing to accept a basis of wages which 
should meet the altered condition of the trade; but they con- 
tended that the masters’ terms were such as would immediately | 
reduce them to the minimum wages of 9s. 6d. per ton. ‘Chey did | 
not consider that the prospects of trade were such as to demand | 
so considerable a reduction. The men were willing to accept a 
scale of wages based upon the average of all classes of iron manu- 
factured in South Staffordshire, and for the North of England 
ironworkers to receive 1s, 9d. per ton in advance of the average 
selling price of iron in the North. If these terms were not agree- 
able to the employers the men were desirous of a Board of 
Arbitration being formed for South Staffordshire, and the question 
of wages taken upon its merits in that district separately. Even- 
tually the meeti.g was adjourned till Monday next, at Dudley; 
the ironworkers, in the meantime, to hold lodge meetings, and 
decide whether to accept or reject the masters’ terms. I may say, 
however, that whatever decision the men may adopt, the masters 
have pretty much made up their minds that the terms they have 
laid before the men are alone likely to be accepted. The men 
have to meet their masters finally to adjust a scale in London 
upon next Wednesday, when the masters will no doubt be able 
to assure them that the examination of the books of the twelve 
firms who form the Masters’ Conciliation Committee will, in all 
probability, show that there is reason to fear scarcely any drop 
in wages in the ensuing quarter. But as every effort is being 
made tocomplete the examination by the meeting, the fact will 
then perhaps be officially declared. Anyhow, the circumstance 
should inspire the trade with hope that the question will be 
amicably adjusted. 

The market at present is characterised by much indecision, and 
neither buyers nor sellers appear able to make up their minds to 
close transactions on terms mutually satisfactory. Sellers of finished 
iron seem as much afraid to quote as buyers are to purchase, In- 
deed, one proprietor of mills and forges has in the week withdrawn 
an offer made last week to sell certain descriptions at a drop on pre- 
vious prices of 10s, per ton. One disturbing element appears to be 
the doubt which prevails as to the course which the miners may 
pursue, alike as to the quantity of work that they will perform 
and also as to the wages which they will accept for that work. 
Relative to the first, it is known that the dictum of the Union 
Executive—to whom the miners of South Staffordshire owe alle- 
giance—has gone forth, by which the men are enjoined, in the 
spirit of the recommendation to the Scotch miners by Mr. Mac- 
donald, M.P., ‘‘to regulate, conformably with their contracts of 
service, their labour according to the demand.” The advice is 
supported by the reasoning that ‘‘ according to the law of supply 
and demand, wages will inevitably fall as low as ever they were if 
i i ion be not given to this matter.” Were there 
enough work in the district to enable them to act upon this advice, 
the colliers would undoubtedly do so universally, and where they 
can they will, even as it is; but, lacking orders, employment gener- 
ally at the pits has been reduced to hardly more than the men 
can well live upon. Nevertheless, there seems to be much doubt 
entertained whether either in the Cannock Chase or in the old 
South Staffordshire and East Worcestershire districts the collicrs 
will accept the drop in wages upon which the masters have deter- 
mined, As the colliers in the old districts have not yet received 
notice, certain of them are asserting that their masters, ‘‘ unable 
to agree amongst themselves, are afraid to give them notice.” 

The reply to this, 1 am assured, will be a notice given to them 
on Saturday for a reduction of Is, per day in the wages of the 
thick coal colliers, and of 9d. per day in the wages of the thin 
coal colliers, to come into operation on and after the 30th March. 
It is because they believe that the colliers will strike rather than 
accept so large a proportionate drop compared with the reduction 
in coal which has been d at this juncture, that certain iron- 
masters are firmer in their quotations than they were a week ago ; 
whilst others are indisposed to accept new business at other than 
terms incommensurate with the reasonable expectations of buyers. 
Coalmasters, on the other hand, boldly assert that much larger re- 
ductions will have to be submitted to by the men, so small is the 
demand for fuel and so abundant is the supply of labour. There 
certainly seems less apprehension amongst colliery proprietors than 
there wus observable lust week as to the course which their work- 
people may take ; and the leading ironmakers assert that there is 
plenty of fuel to be had from other markets. 

If, however, the colliers should strike, then the improvement in 
the trade of the district, which would certainly follow upon a re- 
duction of £2 in finished iron at quarter-day, would be seriously 
checked. That the ironmasters are taking steps to make such a 
reduction probable is assumed to be certain. Tending in that 
direction was the decision come to at a very influential meeting 
held in Wolverhampton on Wednesday of the blast furnace pro- 
prietors of South Staffordshire and East Worcestershire, at which 
it was resolved : “‘That fourteen days’ notice be given on Satur- 
day next for a reduction of 10 per cent. off blast furnacemen’s 
wages.” It is the custom of the trade to bring down the wages of 
the blast furnacemen simultaneously with a reduction in the wages 
of the miners, 

Whilst the Staffordshire ironmasters are generally adhering 
somewhat firmly to old prices, there were here and there signs on 
*Change in Birmingham to-day (Thursday) of somewhat more 
giving way than was displayed yesterday in Wolverhampton. The 
competition which has been for some time felt continues. 
Belgian nail rods are being now offered to merchants in this dis- 
trict at prices much under those quoted by the Staffordshire 
makers, The rods have a spl appearance to the eye, sur- 

ing in their hue and other evidences of finish anything of the 











te att 





me ne meee aoe 
at the uct. ials w! 
the brand now Oéring will de the extent of the 
business to be done as the result of the offers now being made. 
Interviews are understood to be taking place to-day in Birming- 





ham between representatives of the sheet iron houses in this and 
certain other districts, mainly with a view of making possible the 
proposed scheme for advancing the scale of extras upon sheets. 
it is proposed that the term ** singles” shall no longer exist, and 
that the gauge at which extras shall begin to be charged shall be 
18, and not 21 as heretofore. Singles were 20 wire gauge, and the 
extras began at 2l w.g. It is now proposed that they shall begin 
at 18 and 19, both of which gauges are to be charged collectively 
at 10s, extra; 20 w.g., £1 extra; 21 w.g., £1 10s. extra; and so 
on, at 10s. per gauge, up to No. 27, when the steps proposed to be 
taken are 20s., and not 10s., from gauge to gauge. On this basis 
27 w.g. would be £4 10s. extra per ton, and No. 30 as much as 
£7 10s, per ton. In addition to all this there are the extras which 


| relate to quality. For instance, ‘‘ best” it is proposed shall be £1 


extra; ‘‘ extra best,” £2; “best best,” £3; and ‘best best 
best,” £5 extra. The market to-day was, however, no more 
favourable to the proposed alterations than at any former time, but 


| the movement is gaining some ground, the assents now numbering 


forty-eight. The figures here given are those suggested by the 
committee of the lronmasters’ Association, but the proposition 


| will be further considered at a more representative meeting a 


fortnight hence. The suggested scale is not designed to come into 
vperation until the close of this month. 

Very much pig iron was upon offer in Birmingham to-day, and 
it might be had at prices much more in favour of consumers than 
at any time for many months past. The lower quotations were 
not, however, enough to satisfy buyers, who are deferring their 
purchases till a time more than usually late in the quarter. 

The decision of the blast furnace proprietors yesterday in 
Wolverhampton to reduce wages 10 per cent. was read as 
indicating a considerable declared fall in Staffordshire pig iron at 
quarter-day; the great and rapidly accumulating store of raw iron 
in Cleveland was accepted as demonstrating the further cheapening 
of the already low-priced northern article; and it appeared to be 
taken as granted that the reluction of 4s. per ton in forge and fur- 


| nace coal, which has been declared by the Earl of Dudley and other 


colliery proprietors in the old localities of Staffordshire, is quickly to 
be followed byanothersimilar reduction in fuel. Meanwhile, pigs are 
fast increasing as well at the local furnaces as at the railway basins 
and the works sidings. At one basin alone—that at Swan 
Village, on the Great Western line—there are now 1500 tons of 
foreign pigs, although at noformer period has themaximum quantity 
exceeded 800 tons. Makers in Cleveland and elsewhere have sent 
in the iron much faster than it is needed ; and the market wi!l become 
increasingly overstocked if £2is not quickly taken off the quo- 
tations for branded Staffordshire finished iron. It was hinted to- 
day that the leading houses were proceeding favourably in their 
negotiations with a view to such a reduction being by them agreed 
upon, and the rumour occasioned a better tone towards the close of 
the day. 

As regards the Birmingham trades, I may observe that trans- 
actions generally are of no magnitude, and quietude becomes 
increasingly manifest. As a natural consequence there is a 
drooping tendency perceptible in prices. There are, however, 
exception»! instances in which the arrearage of unexecuted orders 
is somewhat considerable. Respecting particular branches, the 
iron tube department does not display any satisfactory revival, 
and the Belgian and German competition is extending with 
significant rapidity. For steel tubes used for locomotive pur- 
poses there is a growing activity, and a satisfactory demand pre- 
vails in the brass and copper tube departments. Some moderate 
specifications from the principal foreign and colonial markets 
afford full work to the operatives engaged at the hollow-ware 
foundries, Consequent on the largely augmenting importation 
of Belgian goods and the existing slackness in the demand, the 
wire drawers have resolved to reduce prices generally on brass 
and copper wire 4d. per pound and £5 per ton on brass pin-wire. 
The edge tool trade is characterised by continued animation both 
on home and foreign account, and prices remain firm. In the 
galvanised iron and iron plate branches there is a satisfactory 
demand. Activity pervades the cabinet brassfoundry branch. In 
the iron branch of the metallic bedstead trade there is a dearth of 
request, but for brass articles the demand is well sustained. Great 
activity exists in the steel toy trade, but slackness now is apparent 
in the gastitting and chandelier departments. There is about the 
usual demand for railway, carriage, and ship lamps. The wrought 
nailers are again at variance with their employers, and when 
this was written several thousand men, women, and children in 
that branch of industry were upon strike in South Staffordshire 
and East Worcestershire for a rise in their wages, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Ir is now evident that the temporary impetus given to trade 
last week was not due to any real improvement in the position 
of the metal market of this district, but rather to the excite- 
ment consequent upon the advance in the Glasgow market, for 
with the retrogression of prices there has been a return of the 
want of confidence, and the business during the past week has 
been exceedingly flat, purchases being simply contined to cover- 
ing immediate requirements. Pig iron is again decidedly 
easier, and can now be bought at as low a rate as at any time 
since the turn of the year. The reductions in coal, and the 
further concessions which are confidently anticipated, have 
created a very strong impression that prices must recede, and 
consequently there is no disposition to speculate in forward 
purchases. No, 3 pig iron delivered in the Manchester district is 
now quoted at from 82s, Gd, to 85s. per ton, and forge qualities 
at from 78s, 6d, to 82s. 6d. Many of the forges are still fairly 
employed, but generally they are in a far from satisfactory posi- 
tion, and in several quarters I hear that the orders are now 
so nearly worked off that unless new business is secured on 
some terms before long the works will be brought to a stand- 
still Several of the largest makers of manufactured iron are 
offering for sale very considerable quantities of puddled bars, and 
the price for this class of iron ranges at about £8 per ton for bars 
of ordinary sizes. Ordinary bar iron is quoted at from £11 5s, to 
£11 10s. per ton; hoops at £12 Lis. to £13, and sheets at £14 5s. 
per ton. In some particular branches, such as sheet iron making, 
there is a considerable amount of activity, but taking the trade as 
a whole it is decidedly in an unsatisfactory position, and it is 
likely to be worse before there is any decided change for the 
better. Makers are already talking about the necessity of re- 
ducing ironworkers’ wages, and this question will most probably 
be brought prominently forward before long. 

In the coal trade of this district there is no very decided change 
to notice since my last report, The general demand is languid. 
In the Wigan district common descriptions of burgy have been 
offering at as low as 8s. per ton at the pit mouth, and slack at 
from 6s, to 7s. per ton, but these are rather exceptional quota- 
tions, the general rates ranging at about 11s. for burgy and to 
9s, for slack. 

A reduction of 15 per cent. in colliers’ wages has been resolved 
upon by the colliery p ietors of West Lancashire, and notices 


have been already upon the men at those pits where the 
making-up day has fallen in this week. The executive committee 
of the ated Association of Miners, whilst admitting the 


depression of trade, and consequent decline in prices, have passed a 
resolution to the effect that any reductions in are as yet 
unwarranted, and requesting that before any decided action is 
= friendly conferences shall be held between the masters and 

e men. 

It has also been resolved by the association to solicit subscrip- 
tions towards defraying the expenses of the defeated miners’ can- 
didates at the late electi: and committees have been appointed 
at Wigan and Merthyr for that purpose. 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Very little change has come over the North of England iron 
trade since last week. Pig iron is still quoted at substantially the 
same rates, and there is little or no improvement in demand, 
No, 3 is selling freely at 75s. per ton, other brands being in pro- 
portion, 

There are only eight furnaces out of blast in the whole of the 
Cleveland district, and the weekly make of pig is quite as great as 
it ever has been, averaging as it does from 70,000 to 80,000 tons 
per month. Stocks are ,accumulating to a very large extent, 
showing a slackened deman 

The pig iron trade is only a reflex of the dependent and allied 
branches of the trade, In the malleable ironworks of the North 
of England there is much less activity than could be wished for. 
Ship and boiler a are in fair request; but for rails, which are 
the staple of the Cleveland district, there is only a limited 
inquiry. About 300 to 350 puddling furnaces are still idle, and 
among finished ironworkers there is a greater scarcity of employ- 
ment than there has been for any time during the last two years. 

At the Tudhoe Ironworks of the Weardale Iron and Coal Com- 
pany interesting experiments have lately been made with the 
Carron-Dormoy furnace and Griffiths’ puddling machine. The 
results of the trials have given satisfaction. far as Danks’ 
rotary machine is concerned, little or no progress appears to be 
made. The Carlton Ironworks and the Erimus Ironworks still 
work the rotary furnace, but the public are not permitted to hear 
much of the results, It is, however, on the cards to read a paper 
on the Danks ro furnace and its results before the yaad 
land Engineers, and practical men will then in all probability 
have something authentic, if not official, placed before them. 

At the meeting of the Cleveland Institute of Engineers, on 
Thursday night, the discussion on Mr, Jeans’ paper ‘‘ On the Pro- 
bable Influence of Coal-cutting Machinery on the Future of the 
Coal Trade” was resumed; and Mr, Alfred Dowson’s paper “ On 
the Construction and Working of Tramways” was also discu: 

A Mr. Landau has invented a new safety lamp, which is self- 
locked, and cannot be unlocked without extinguishing the light. 
This lamp is being tested at Hetton Colliery, and the results of the 
trials are likely to be communicated to an early meeting of the 
North of England Institute of Mining and Mechanical Engineers. 

The coal trade is in a state of stagnation ; in spite of all the 
efforts of merchants to keep up prices they are gradually drooping, 
and an augmented supply is everywhere meeting a diminished de- 
mand. This state of things is likely to continue for some time to 
come, considering the many new pits that are being sunk in the 
two counties of Durham and Northumberland, and the consequent 
large accession of supply that will accrue therefrom. Best manu- 
facturing are now delivered at works on Teesside at from 
12s, to 13s. per ton, and coke may be bought in almost any 
quantity for 28s, to 30s. Steam coal is also falling in value, 
freights being difficult to procure at many of the north-east ports, 
while the export trade has fallen to a very low ebb. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Martrers do not improve in trade circles here, and in no single 
instance is it possible to hear of any amendment whatever. The 
steel trade is quite as dull as it has been any time this last month 
or two, and there are no signs of improvement. There are in ad- 
dition growing tokens of further troubles with the United States 
Customs authorities, who appear determined to do all in their power 
to embarrass the Sheffield steel manufactures, In furtherance of 
their views, and in order to obtain full information, special agents 
of the American Government are now in this town making in- 
quiries in every likely direction, so as to be able to prove their 
case in the fight which is expected to ensue almost immediately in 
Congress. They allege that Sheffield invoices are undervalued, 
and that steel which is sold here, cr to the American cus- 
tomers at, say, 5d. per lb., is invoiced to the agents at con- 
siderably lower. They also allege that samples of all 
kinds—which are perhaps never paid for and returned—should pay 
full duty ; and not only so, but that if such a nominal entry be 
added to an invoice, no matter of what bulk, the whole lot shall 
be deemed to have evaded duty, and shall be liable to forfeit and 
surcharge. It is evident, on the very face of the matter, that this 
state of affairs is vexatious in the extreme to Sheffield manu- 
facturers, who find themselves and their most honourable inten- 
tions branded as intentionally dishonest, to say the least, or they 
are wholly left to the ‘‘ management” of a New York Government 
official. 

There is little or no inquiry for steel rails, excepting such 
orders as have just been placed or are partly executed. There are 
a few light contracts from Russia and America, and some inquiries 
for Italian and other account, but I do not hear that there is any- 
thing likely to lead to any marked revival of trade within the next 
few months. 

The Board of Trade returns for February show a very marked 
falling off in the exports of steel, as , in a less degree, of iron 
and miscellaneous metal work. France would seem to require 
more steel vails this year than heretofore, seeing that last year she 
took 64,098 tons, of which quantity the Paris, Lyons, and Medi- 
terranean Railway Company absorbed 32,500 tons. 

A further fall in the price of coal was announced on Wednes- 
day by one of the principal firms—the Sheffield Coal Company 
~-whose circular places prices as under :—Picked branch coal, 17s. ; 
best Birley Silkstone, 14s,; screened Silkstone nuts, 12s,; screen 
seconds coal, 11s. ; coke breeze, 12s,; and hard washed melting 
coke, 28s. per ton of 21 cwt. at the pit mouth. This is a drop of 
1s. per ton in coal and 6d. in coke breeze, the hard coke remaining 
unchanged. At Ilkeston best house coal is 13s, at the pit ; seconds, 
8s.; and slack, 6s. ad ton at the pit. Barnsley steam coal is 
nominally 16s, to 18s.; and good soft house 12s, to 16s. at 
the pits for the London market, 

Foreign irons are not sought after, but agents and holders do not 
appear inclined to give way, except on large lots. Swedish bars 
are £19 f.0.b.; Gothenburg and special brands range at from £17 
to £30 here ; Russian is worth about £20 to £23, with a light 
inquiry, owing to the dulness of the cutlery trades. 

The report of the Mitchell’s Worsborough Dale Foundry Com- 
pany (Limited) states that the company’s works have been enlarged 
and the working plant considerablyi d, A busi has 
been done in general colliery repairs, in stationary engines and 
boilers, and in new railway wagons. contracts are now 
being carried out. There is £2406 9s, 4d. available for distribu- 
tion, out of which it is proposed to pay a dividend at the rate of 
10 per cent. per annum, 

The directors of the well-known steel and umbrella oe * 
rib firm of Samuel Fox and Co. (Limited), Stocksbridge Works, 
Sheffield, have just paid an interim dividend of £4 per share free 
of income-tax. 

Owing to the prevalenié dulness of trade and the drop in the 
price of fuel, there is much depression in all classes of local shares, 
many of them being at heavy discounts now as contrasted with 
the high premiums at which ge he quoted a year back, In 
some cases there is no reason whatever for the fall, in others 
specific causes have operated to that effect. p 

The Barnsley Town Council have ~ o> to supply the out-dis- 
tricts of Monk Bretton, Ardsley, and Worsboro’ with water at a 
fixed charge per 1000 eo these townships to provide their own 
mains, &c,, from the ey borough boundary, The same bo- 
rough will probably adopt the recommendation of Mr. Thomas 
Hawksley, that they dispose of the sewage by precipitation, 
in the same way as at . The 
will not, as was 








be 
owing to the redu now taking in the price of coal. 
The Waterworks Committee of 


to perceive that the limitation of the water sup) 
borough at this period of the year is not worthy con 
tinued, and they have therefore resumed the constant supply 
in those parts of the town where the water has lately aad 
shut off ween 8 p.m. and 6 am. It is stated, never- 
pore 0 ae = ered aeairall ioe kd the = 
supplie e town is principally dui the t, They 
have, in order to prevent or restrict this waste, issued a notice 
prohibiting the use of hose pipes for washing windows, &c., under 
the penalty of cutting the water off from the premises of persons 
so offending. This will, doubtless, save some water, but it is 
evident that the Leeds ee must obtain strict regulations 
to control the plumbers’ fittings » agpararn before they effect any 
appreciable economy. This is the experience of the Sheffield 
od who allege thatthey have thus saved two million gallons 

ily. : 

On Monday three of Messrs. Joseph Rodgers and Son’s, Limited, 
spring-knife cutters, who, with 400 more, were on strike, were 
summoned before the Sheffield magistrates on a charge of having 
left work without giving the month’s notice which is customary in 
thetrade. The evidence showed that during the continuance of 
good trade 1d. in the shilling was paid to the men as ‘‘ file money,” 
but that when business fell slack it was discontinued. The men 
resisted this—hence the dispute. It was decided that the matter 
be referred to the arbitration of Mr. Thomas Hughes, that the 
men return to work out the month, and that each side bear its 
own expenses, 


of that 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has been a deal stronger during the 
past than it was in the previous week, On Thursday the tone was 
firm, and a good business was done from 93s. to 94s, 3d. cash. At 
the opening on Friday the market was firm, and a large business 
was done up to 95s. 6d., but during the afternoon the tone became 
quieter, and the closing price was 94s, cash. On Tuesday the 
market opened at 94s., but prices became easier, and a great many 
transactions were effected down to 91s, 6d. The downward 
tendency continued on Tuesday in the forenoon, but in the after- 
noon the market was steady between 88s, 9d. and 89s, cash, 
closing with buyers at the latter, and sellers asking 89s. 3d. 

The prices of makers’ iron are very irregular, and sellers are 
operating with caution, The quotations are as follows :— 
Gartsherrie, No. 1, 100s.; No. 3, 91s.; Coltness, No. 1, 
102s. 6d.; No. 3, 93s.; Summerlee, No. 1, 100s, No. 3, 
91s.; Carnbroe, No. 1, 968.; No. 3, 91s.; Monkland, No. 1, 
938.; No. 3, 91s.; Clyde, No. 1, 938.; No. 3, 91s.; Govan, 
No. 1, 93s.; No. 3, 91s.; Langloan, No. 1, 100s.; No. 3, 92s. 6d.; 
Calder, No. 1, 100s.; No. 3, 92s,; Glengarnock, No. 1, 
97s, 6d.; No. 3, 92s.; Eglinton, No. 1, 92s.; No. 3, 90s.; 
Dalmellington, No. 1, 92s.; No. 3, 90s.; Carron, No. 1, 100s; 
Shotts, No. i, 100s; No. 3, 92s. 6d.; Kinneil, No, 1, 95s.; 

o. 3, Dls. 

The shipments of pig iron from Scotch ports during the week 
ending the 7th inst. amounted to 8664 tons, being 3760 tons less 
than in the corresponding week of 1873. The — of Middles- 
brough pigs at Grangemouth for the week were 1940 tons, showing 
an increase of 305 tons on the ——a— week of last year. 
Since Christmas there has been a increase on these imports, 
as compared with the aped ag my of 1873, of 12,002 tons, 

A reduction has been ein the prices of most descriptions of 
manufactured iron, but still there is much slackness in the trade. 
Shipping orders have slightly increased, but there cannot be said 
to be any improvement in the general trade. 

Coals have at length fallen in price, the reduction being general 
throughout the country. Very good household coals can now be 
had at the town depéts at 17s. per ton, and they are delivered at 
from 20s. to 22s, per wagon of 24 cwt. Notwithstanding the re- 
strictions of the miners, considerable stores had accumulated at 
many of the pit heads, and now that the prices have given way, 
they are being thrown into the market in great abundance. The 
extremely cold weather that has now set in has strengthened the 
demand, and the trade is busier than it has been for a good many 
weeks previously. Still, it is not believed that ti slight 
awakening of activity can materially affect the question of wages, 
as = prices of coal have fallen to a greater extent than was 
anticipa' 

A large proportion of the miners are at present working under 
the notices "that were given of reductions of wages. The men 
appear to be pretty generally convinced that they will be obliged 
to give way to some extent in the matter of pay, but various 
resolutions are being adopted as to the course they ought to follow. 
At Carlisle it has been agreed ‘‘ that every one pledge himself to 
continue at eight hours per day, and to make an effort to get 
others to do the same ; and that should any dispute arise on the 
wages question, all are pledged to give their support, if needed.” 
The shale and ironstone miners in the districts of Balaclava and 
Linwood have received notice that their wages will be reduced on 
the 16th inst. The whole of the iron companies in the Wishaw 
district have given notice of a reduction, and, in one instance, the 
men have agreed among themselves to close the work against 
all those who are not in the union. The chairman of a meeting 
held at Wishaw the other day said that if oy | ae was to be 
done, men should be pera Be: in every pit to find out who were 
and who were not members of the association, and he was of 
opinion that the union would never prosper properly until this 
were done. Generally speaking, matters are in the same state 
throughout the remaining districts of Lanarkshire. 

At a mass meeting in Ayrshire, it was re that all the 
ironmasters of the county and one of thesale coll firms havegiven 
notice of a reduction of wages, to take effect on Saturday next. 
From the speeches delivered it a) red that the men deemed the 
proposed reductions quite un for, and considered that their 
only safeguard in the future lay in the restriction of the “‘ ve 
con in the number of working days. One of the speakers called 
attention to a case where as much as eight tons of coal per day 
were being produced by a man and a boy, and urged that *‘ some- 
thing should be done to put a stop to this.” The miners at the 
Stevenston collieries have resolved that a penalty of £20 shall be 
inflicted upon any district that failed tv carry out the agreement 
as to the restriction of labour. It was unanimously at 
the mass meeting alluded to above to restrict the “‘ ” to 
what would produce 7s, 6d. a day, and to work only four days a 


week, 
In the eastern mining districts coals have also fallen in Smeg 
and the demand appears to be more limited in proportions it 
is in the west. The Slamannan miners, who came out on strike a 
fortnight ago, because the gave notice of a reduction 
of 1s, on the daily output, have resumed work at the reduced rate, 
and a further reduction is now talked of. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Srrikes and rumours of strikes is the burden of my letter this 
Tiniay, Loser ook Ctior eumtoon, sod Sound. tek out 
or, and other q a lock ow! 
seems p athe ng "The tinplate workers were the in the 
first instance, having made demands, coupled with the determina- 
tion to strike ese demands were not complied with. The reply 
been a notice to close the works after the 
have been held at 





to take concurrent action, and that this is probable appears from 
the notice issued at Briton Ferry Tinplate Works a 

of the works in one month ; also at Pontardulais. e 
colliers in the lower of South Wales are also contemplating 
a movement, The statement is that they intend making an appli- 
cation for an advance, This in the face of a falling market is not 


very 

I mucn fear that we aré again on the margin of evil days, There 
is a brooding spirit discernible in the iron trade which is not 
good. The masters have dismissed all su umerary hands, and 
ast business close reefed and well braced to meet contin- 
gencies. A storm is imminent, and I have an idea that the first 
notice of a reduction in wages will bring it about. In some in- 
stances the works manage to wear a brisk a ce, but it is 
said that where more work is now turned out the loss is greatest, 
makers actually paying more for the product of rails than what 
the rails yield in the market. 

The Monmouthshire and South Wales Collieries Association held 
their general meeting on Tuesday at Cardiff. The principal object 
which has transpired was the election of officers, but it is conjec- 
tured that the existing state of the trade came under discussion, in 
which case the results of the deliberation at the board will 
soon be made known. The official appointments were as 
gg Pic 2 doer Mr. Fothergill, ee sis Swansea, 

“3 ; Ne r. Cartwright ; . Dalziell, secretary 
of the’ council. connection with the colliers of the Forest 
of Dean important resolutions have been passed by the masters, 
to the effect that they intend reducing wages 20 per cent., 
and lowering the price of coals 3s. per ton. This has been 
submitted to the executive of the Miners’ Union, but there 
is grave reason to think that it will not be accepted, and that 
trouble is brewing. At Carway Colliery, Urdwe' y the men are 
on strike. Stoppage took place on Friday, and the 
to the effect that the colliery is fast filling with water. A rupture 
between the men and the manager is said to be the cause of 
stoppage. 

Little has been done this week in the iron trade, but late quota- 
tions are maintained. In the coal trade bituminous or house coal 
is at a discount, and coalowners are pushing trade at low figures. 
A reduction of 3s, in the ton has been offered at many places, but 
steam coal remains firm. If the iron trade continues dull I shall 
expect to see house coal still more reduced and coke also, 

Coal speculations continue active. Williams of Penygraig has 
purchased a fine freehold property, and a Cardiff company have 
struck upon a valuable seam in the Ely district. Lowest quota- 
tion for house coal at pit is 12s, 6d., small 7s. ; best house coal in 
some parts is firm at 14s, 





PRICES CURRENT OF METALS AND OILS. 
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A papzr will be read at a m of the Law Amendment 
the Adelphi, John Coryton, ‘On the of Granting 
'. 
Letters Hor ventions with observations on the Working 
of the English Law,” The will be taken at eight o’clock. 
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BELLEGARDE. 
No. IL 

Ay ingenious Yankee once proposed the utilisation of 
the Falls of Niagara. The scheme was gigantic and im- 
——— it is true, but it was eminently suggestive. A 

over-shot water-wheel was to be erected at Ni 
and the main shaft of this wheel, carried in suitable . 
ings, and fitted with universal joints where n , was 
to run right across country to New York. ills and 
factories were to be put up right and left of the shaft, 
which by the aid of belts and pulleys was to give off the 
power ee to Fa corn, saw wood, roll iron, weave 
cloth, and 80 on. e may smile at the scheme, but a race 
of omg would probably see nothing ludicrous or imprac- 
ticable about it. The idea of making a great waterfall 
contribute to the manufacturing power of districts is 
in itself good; and, within limits fixed by the com: 
tively puny powers of men, is applicable to many localities, 
It is not necessary that a water-wheel should always be 
close to the machinery which it drives, as various ex- 
pedients are available to modern engineers for transmitting 
power to a considerable distance. Not long since it 
was seriously proposed to form companies for the 
supply of steam power in our own manufacturin 
centres. Great boiler establishments were to be car | 
in such towns as Manchester and Birmingham, the boilers 
being, of course, of the most improved construction ; and 
from each of these steam-producing centres, as we may 
term them, pipes were to run to the various mills within a 
radius of, say,a mile. Manufacturers would then lay on 
steam to their works just as they laid on gas, and pay so 
tauch per 1000ft. for it. This scheme would be quite 
practicable, except for the condensation and waste of steam 
in lon, ors ompressed air has been successfully used 
to wor the cranes on a wharf from a single engine, and 
we have a very successful modification of the same idea in 
the water cranes of Sir William Armstrong. Nothing 
that can be done in this direction, however, appears to 
combine so many elements of success as the method of 
transmitting power by wire ropes, which has long enjoyed 
favour on the Continent. 1n our impression for February 
23rd, 1867, we described an arrangement of this kind in use 
at Schaffhausen on the Rhine; and it has been repeatedly 
pointed out that in the same way the * water power of 
Ireland, and of many regions in the United States, might 
be utilised with advantage. The transmission of water 
power by ropes has, however, never until recently been 
employed on a very le, and we feel the more plea- 
sure in being able to lay before our readers the first complete 
account that has appeared of one of the most interesting 
engineering works ever carried out. We allude to the 
enterprise now being developed at Bellegarde by the 
Compagnie Générale de Bellgarde. 

If our readers will turn to a good map of Europe, they 
will find the small department of the Ain, half way down 
the extreme eastern side of France. In this pr ee 
and about fifteen miles from Geneva, is situated ee 
—a small town at present—close to the confluence of the 
Rhone and a mountain torrent known as the Valserine. 
The conformation of the country here is peculiar, a fine 
plateau existing, skirted by a mountainous region—a con- 
tinuation of the Jura Alps. A glance at the map of Belle- 
garde, which will be found at 198, will serve better to 

ive an idea of the character of the district than a page of 
escription. Bellegarde has efficient communication with 
the rest of the world by the Paris, Lyons, and Mediter- 
ranean Railway. The Rhone flows through a deep gorge 
near Bellgarde, and at one point—as will a seen from our 
map—tumbles down a species of rapid known as the Perte 
du Rhone. 
on 1872 a bre 4 bn ESeaees oe the title of the 
mpagnie Générale de egarde, for the purpose of 
utilising the water power of the district. As a tirst step a 
concession was obtained from the French Government, and 
the company obtained ission to lead off from the Rhone 
at a place just above the Perte du Rhone, a volume of water 
amounting to 60 cubic metres, or 78°481 cubic yards per 
second, and to use this, as well] as the water of the Valserine, 
as might be thought proper. The total power disposable is 
about 12,000-horse. To render it available, the water is 
led, as we have stated, from a point above the Perte du 
Rhone ae a great tunnel cut in the solid rock, and 
550 metres long. This tunnel constitutes a mill race, 
and extends to a point close to the junction of the 
Rhone and the Valserine, and here, in the bed of the last- 
mentioned stream, a turbine house has been erected for six 
Jonval turbines, the construction of which we shall explain 
in succeeding impressions. Each of these turbines is 
calculated to consume 5188 litres of water, or 1142 gallons 
per second, on a fall of 13°01 metres, or 42ft. 9in., and 
6092 litres, or 1342 gallons, on a fall of 11:08 metres, 
or 36ft. 2in. the turbines being constructed to take 
more water when the fall is low than when it is high, in a 
way which we shall explain further on. Assuming that 
the turbines only give out 70 per cent. of the theoretical 
efficiency of the water, this represents for each about 630 
horses, or-for the whole aber 3780-horse power. The 
water is di from the turbines into the Rhone, 
which here runs at a much lower level than above the 
Perte. As soon as all this power has been absorbed the 
tunnel will be driven under the Valserine towards Arlod, 
and at an a) iate place on the banks of the Rhone a 


second series of turbines will be erected. The waters of 
the Valserine can be utilised by the first series of turbines 
or cut off in time of flood. Of the first six turbines, two 

erected vanced. 





it was found to be just possible to make room for a sixth | 
g rocks | 


towards the left-hand bank, where the o 
reach a height of about 120ft. ; much of the rock had to be 
brought down from above by blasting, lest it should fall 
of itself subsequently under the action of time and weather. 


The utilisation of the power of the turbines constitutes, per- 


haps, the most interesting feature of the entire und g- 
The company have provided the whole of the plateaux of 
Bell e with and factories and works will be con- 


structed on each side of these roads, the land being sold | p 
on moderate terms to manufacturers, The power given off ea 


by the turbines will be led along the roads by wire ropes, 
and will be hired to the manufacturers at a rent varying, 
according tocircumstances, between 200f. and 300f. per horse- 
power per annum. There is, we think, little doubt that 
the company will dispose of their property on advantageous 
terms, as the railway accommodation provided will be very 
complete. Extensive deposits of phosphate of lime, con- 
sisting principally of sea shells, are being worked at Bell- 
garde, In fact, the whole plateaux is full of shells, and 
appears to have been at one time an ocean bed. One of the 
two turbines now at work gives off about 100-horse power 


toa set of pumps which supply water not only for washing 


the phosphates, but to the whole plateaux. There is also 
at work a large wood pulp factory, with ten sets of pulpers, 
and the proprietors of the establishment propose to double 
its producing power. A fine paper mill is at this moment 
in course of construction which will use all the material 
the pulping company can turn out; and these two fac- 
tories alone will take up all the power of the third and 
probably a portion of the power of the fifth wheel. - Of 
the first turbine ultimately 300-horse power will be 
required for pumping purposes, and 300-horse power are 
already used by the existing pulping mill; so that of the 
six turbines but one will remain di even for a 
time. It will be seen from our map that every street will 
have its siding connecting with the railway. The sidings 
to the phosphate mill and pulping factory are already laid 
and in operation. 

In our next impression we shall describe the method of 
transmitting the power from the turbines to the plateaux. 
Our space will not permit us at present to extend this 
article, but before concluding we may state that the whole 
of the turbine and transmission work is being admirably 
carried out by Messrs. Jacob Rieter and Co., of Winter- 
thur, Switzerland. 





THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the meetings on the 11th and 25th ult., Mr. N. J. Holmes | posed 


contributed two papers ‘‘ On Electric Torpedoes.” He first spoke 
of them as a means of defence in naval and mili warfare in 
meral, and next as applied to service on land in particular. Mr. 
é. W. Siemens, F.R.S., and Mr. Latimer Clark occupied the 
chair on these two occasions respectively. The author held that 
no civilised Government could ignore the importance of torpedoes 
in modern warfare. They ought to render attacks with rifled 
= and armour-plated vessels futile. There was a case in point 
ating pg ha = oe _ = &. report of the 
Secretary of the Uni tates Navy the following passage 
occurs :—** When the United States fleet attacked and passed the 
forts erected for the sea defences of Mobile and of Wilmington, 
mounting together nearly 600 guns, many rifled, and of the heaviest 
calibre, the only vessels lost by the United States Government in 
both these attacks—and the shore batteries of the Confederates 
were splendidly served—were destroyed by electric torpedoes, 
which, always formidable in harbours and internal waters, have 
proved more destructive to our naval vessels than all other means 
combined.” This was at a time when the torpedo system was only 
in its infancy, and manipulated _ Confederate engineers 
under every ible disadvan © experience resulting from 
a study of the tactics of a‘ and defence d 
demonstrates that By = me in the m 
for the attack or the defence is equivalent to the effective 
strength of numerical numbers in the advantage 
enemy; and, as mechanical ogeienes 
cost than the maintenance of a 
a kingdom resolves itself in great part 
of properly applied 
tors, as 


in the construction of unwieldy armaments of guns and armour- 
plated ships competing 


recent wars 


of power remains in favour of the rifled gun or ironclad. 
With the electric torpedo this competition ceases. Simple in its 
construction and action, called u to expend its power upon 
the enemy without reciprocal challenge, the most 
or armour- ship ever constructed easily f: 
deadly em At the cost of a few thousand — 
strongest ship with its heavy guns = crew, fitted out at 
a cost of hundreds of th of po becomes comparatively 
inoperative for the attack. Halfa dozen men in control of the 
lo can effectually keep at bay both an army and a fleet, 
at will, should either encroach wi of their “ area 
of destruction,” annihilate in a few seconds the advancing foe, who 
if not totally destroyed, will be at least fatally crippled. Another 
illustration from the American Civil War of the effective power 
of a well-p' lo mine will serve to demonstrate the 
value of this agent. 





e important defence of the water approach 
to Richmond was intrusted to a single electric torpedo mine sunk 
in the channel-way of James river. This mine, of considerable 
power, was under the control of an officer, who, stationed on ons of 
the river banks, watched from the sandpit where he lay con 
the approach of the enemy. A single stake plan wy 
oP! te bank served to indicate—by the passing vessel 


; 
f 
fals 
i! 


appliances 


gained over the 
can be obtained at a less 


scientific systems, controlled by intelligent 
the too often lavish cnpendibuns of aioe 


for mastery in the never-ending contest 
that the increased strength and power of each continually 
te without any very definite notion as to whether the 


werful monitor 
@ prey to its 
the 


the “ Dutch * now a matter of history. 
electric a ee defence 
ith Sah UE ekeaiines tenaee 
accuracy neither er 
failure in the mechanical effect of the ignition 
mine when the defence has 


ird, the power of igniting the mines 
at will, and of discharging several torpedoes in group with a 
ingle wire at distances exceeding that of the effective range of 
artillery, and that the explosions shall only take place when the 
vessel or vessels to be di are within the area of destruc- 
tion. Fourth, the power i nd the mines, even should 
the enemy succeed in b one of the conducting wires, and 
of preventing the explosion of the mine by the enemy. [very 
torpedo in its complete form consists of three : the igniter, 
the charge, and the torpedo case or tank, er with the neces- 
sary internal and external arrangement of electric connections and 
conductors giving the operator the entire control of the mine. 
The destructive power of both the land and sea torpedo will of 
necessity depend upon the amount of powder or charge placed 
within the mine, the conditions of the attack, the effect to be 
produced, and proper attention to the various important details 
connected with the electric circuits, laying down, testing, and 
ignition of the mine. When the n precautions are ob- 
served in connection with these details, all danger of involuntary 
explosion is removed, and accidents become impossible even in the 
hands of inexperienced officers. The power of testing the effective 
condition of thecircuits and connections within the torpedoes, and of 
speaking through the mines without danger of ignition, so as to 
maintain telegraphic communications between the several outlying 
stations and the centre of action, constitutes one of the main features 
of the Holmes and Maury system, developed by them in 1863 during 
the civil war in America, The experience of the victories by the 
Prussian armies in Bohemia points to the great importance of 
maintaining telegraphic communication between the outposts, 
stations, and outlying divisions of the army in regulating the suc- 
cessful issue of their military manceuvres, and the same rule 
applies equally to naval tactics. For instance, let it be sup- 
that the enemy’s fleet is advancing up channel ; with this 
system orders could be immediately transmitted from A station to 
B station, directing attention tosuch and such group of mines, under 
certain instructions to be given during the progress of the attack 
or the emergencies of the moment ; and the transmission of such 
intelligence, while it places the whole field under the control of 
the commanding officers, at the same time points out the integrity 
of the several electric circuits. The recent Franco-Prussian war 
likewise affords a very instructive example, illustrative of the 
inefficiency of a divided attack or def: in the ab of special 
telegraphic communication. The well-appointed and expensively 
maintained French naval force sent to the Baltic to carry out 
concerted operations by land and sea, to effect a diversion in favour 
of aland attack upon the enemy, was practically useless and 
inoperative from the absence of telegraphic communication from 
head-quarters directing the vres and organising the diver- 
sion. Thus a most valuable opportunity for an effective land 
attack along the Prussian frontier, coincident with a naval engage- 
ment off the southern shore of the Baltic. of immense importance 
to France at that critical time, was absolutely and entirely lost, 
and all joint and reciprocal action between the French army and 
naval forces comghetaly aa, The ignition of the electrical 
mine has next to be considered. i a 
recision of ignition at sea will be understood by calculating the 
fength of time the enemy remains in the line of vision. — 
steaming, say, at the rate of nine knots an hour, will move 
through the water at the rate of 18ft. per second, and supposing 
her length to be 300ft. she will remain in position to receive the 
effects of the blow only sixteen seconds, scarcely a quarter of 
a minute. The condition under which the defence is 
established also requires consideration. If by sea, the 
nature of the bottom on or over which the mines are to be 
placed, the depth of water, the set of the tides and currents, and 
the strategical positions to be defended. If by land, the probable 
nature of the enemy’s attack and advance requires consideration, 
and the successive itions to be maintain Hence, in every 
system of electric defence the attention and consideration of the 
torpedo engineer should first be directed to obtain an accurate 
knowledge of the ground, whether rock, sand, or mud, the 
currents, depth of water, and rise and fall of the tide over the area 
in which x intended a out > | + = 
importance =r i e nature 0! e m2. 
apparent, for, if found to be rocky, special arrangements must be 
carried out to secure the immovability of > mine in > anwar 
i ed to it, any deviation reason of curren 
ee eae bottom being absolutely fatal to the effective 
i of the mine for destructive purposes. Again, if the 
bottom is sandy, then careful investigation requires to be made as to 
the stability of the sand; should it prove to be of a shifting nature, 
every precaution must be taken to properly calculate the strength 
of the conductors so as _—— breakage by undue pressure, 
either by the wires being silted over, or by being underswept by 
the action of the current and ex to an unequal strain. 
Again, if the bed of the ocean or river should prove to be of a 








cealed | yielding nature, such as mud, the mine might become buried, and 


the calculations as regards the effective force of the explosion be 
materially diminished in relation to the column of water 
between the mine and the object of attack. It must be borne 
in mind that these ts are essential in system, as torpedo 
mines may be months submerged before called into action. Such 

the case with the James river mine, which la: 
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practically the case, should the power of the charge and the | 
vis inertia of the resistance improperly calculated. It 
is on record that Admiral Chabannes, when some 
en with submerged electrical mines from the jetty 
at Toulon, found that the effective force of the mine was con- 
veyed along the bed of the ocean, and the force of the explosion 
being thus transferred to the piles of the jetty, the operating 
party on the pier were knocked down, or rather hoisted by their 
own petard, while the surface of the ocean and the “‘area of 
destruction” over the mine remained perfectly tranquil and 
sp og to destroy the enemy supposed to be in position over it. 
n this instance the strength of the charge in relation to the 
depth of water or resistance to be overcome had been miscaleu- 
lated in relation to the conducting or vibrating power of the bed 
of the sea upon which the mine was placed, its distance from the 
ee of the jetty had not been Fae ny | considered. In fact, the 
depth of water being too great for the charge, and the resistance 
of the intervening ground between the mine and the jetty being 
less, the effective power of the mine, taking the path of least re- 
sistance, found vent for its energy through the vibratory motion 
it communicated to the ground, culminating in the discomfort of 
the admiral and his F ety assembled on the Toulon jetty to 
witness the effect. he author discountenanced the use of 
mechanical torpedoes. On a certain day during the American 
Civil War, he went on to say, General Grant had planned that the 
investment of Richmond should be made. A mechanical mine 
had been laid calculated to explode at a given hour, and upon the 
springing of this mine the assault was arranged to take place. 
his mine did not go off at the appointed time and the assault 
did not take place, and Richmond was saved. Had this mine 
been under electrical control the explosion could have been calcu- 
lated to the precise moment when General Grant’s forees were in 
readiness to follow up the attack. The uncertainty of the ignition 
of this mechanical mine, which did not take place until some 
hours afterwards, frustrated the entire operations of the land 
attack intended to have been carried out against Richmond. 
Another most instructive lesson, as regards the employment of 
mechanical mines in warfare, is afforded by the Prussian defence 
of the mouth of the Elbe in the recent Franco-Prussian war. The 
navigation of this river was closed by the use of mechanical tor- 
sarge and closed not only against the approach of the enemy, 
ut also against the entrance of their own ships ; and the lament- 
able loss of life to the Prussian engineers in the manipulation 
and placing of these mines is of too recent a date to be for- 
gotten. Not only were the engineers exposed to great danger 
in the handling of these mechanical volcanoes, but at the 
termination of the war, when it became necessary to re- 
move all such ebstructions to navigation, the frequent recurrence 
of fatal explosions should act as a caution against the introduction 
of any such system into the appliances of modern warfare. Not 
only may every mechanical system of torpedo defence, eithir by 
land or sea, be denounced as dangerous to manipulate the 
same, but from their necessarily uncertain action liable to prove 
most disastrous in connection with any organised or concerted 
system of land or sea attack; and too much stress cannot be 
given to enunciate the importance of the employment of the elec- 
trical agent in all our naval and military armaments, whenever 
practicable, over the introduction of mechanical toys that at pre- 
sent too often occupy the attention of naval and military depart- 
ments throughout Europe. The practical application of the 
electrical agency may be dated from 1864, the period of the recent 
civil war in America, Too much stress, therefore, cannot be 
placed upon the value of secret service in the organisation of 
every electrical defence. As there are various systems of arrange- 
ment and detail of manipulation in connection with the circuits 
and mode of igniting the charge which may be employed, the 
author would not advocate any special method ; the nature of the 
channel, tideway, depth of water, sea-bottom, and land approaches, 
will of necessity to a certain extent regulate and suggest to the 
torpedo engineer the means best calculated to insure successful 
operations against the advance of the enemy. But he wished to 
suggest such a system as may generally be found efficient. To 
insure accuracy of discharge of the mine at the precise second of 
time when the enemy’s ship is over the mine, the concurrent ob- 
servation of two stations is essential, and also the establish- 
ment of a base line of communication between these points 
of surveillance. In speaking therefore of electrical warfare 
the system is regarded in the light of an_ established 
national defence, auxiliary to that of armour-plated vessels and 
gunbeats, rather than a defence of an impromptu nature, and 
presumes of permanent torpedo forts, and fixed shore points of 
observation as an essential condition of every national defence. 
In illustration of this a reference may be made to the sea 
approaches to Portsmouth Harbour, the position of the permanent 
ports by land and sea, and the nature of the channel being, as it 
were, specially planned by nature for such a defence, The base 
line of operation between two stations, an essential element in 
every well-considered system of electrical defence, insures tele- 
graphic communication to be maintained at all times between the 
two forts Monkton and Cumberland. The importance of this 
base line of operation will at once be understood by reference to 
an advancing foe. It is not by the wholesale destruction of an 
enemy that victory is gained ; a judicious coup, a well-planted 
blow, will destroy the nerve of the enemy. In torpedo warfare 
we have so far no precedent but that of the American Civil War 
of 1864, Our practice and experiments are therefore mere fine 
weather illustrations ; the stern realities of action and destruction 
of life and property, consequent upon the introduction of this 
system into modern warfare, are so far spared our country. But 
at Richmond one torpedo well planted sufficed to close the 
James river to the Federal fleet; consequently, with an advancing 
enemy over a torpedo way, one operation skilfully carried out 
may with very litth expenditure of the vitality of the defence 
be found sufficient to destroy the tactics of the advancing foe. 
Unlike the employment of artillery in warfare, where each 
piece can again be brought to the front after successive 
discharges, a torpedo mine once ignited when the action 
is on, and non-effectual in its results, may be considered as 
a victory gained by the enemy ; that position is lost and becomes 
. = standing = in the advance for the attack. It is, 
herefore, apparent that ev: recaution to insure a must 
be initiated with the Gclonee. _* taking concurrent choerwations 
from the several base line positions, theangle of action for each 
successive range of mines having been marked upon the vernier at 
the time of the submergence of the several mines, as the enemy’s 
vessel comes into line at each station, with these set angles of 
observation at two stations at the same moment of time (we are 
dealing with seconds) no explosion when the tive circuits 
are closed can take place, as there will be no continuity, If the 
explovion does tuke place, the enemy, being accurately in position 
to revseive the effective shot of the water-cushion intervening 
between the ntine and the ship’s bottom, is either annihilated or 
fatally crippled. Every electric system of defence should be so 
constituted that, should the enemy escape destruction by one 
explosion, he will be within reach of the area of destruction of 
ancther, Attention ought to be called to the fact that the use of 
chemical detonating fuses, wherever the mines may be of long 
@aration, should be avoided, time, temperature, and electric 
action greatly aff the integrity of the chemical detonator. 
Wherever the ignition of the mine can be effected by the heat: 
evolved by the resistance of fine platinum wire, it is greatly to be) 
preferred, as certain and secure in its action at all times, however 
ong the mine may have remained in position. It is on record 
that the whole of ‘the chemical fuses sent out for the defence of 
Richmond, but which'from the fall of Wher ners Mobile never’ 
coun 


reached their destination, were returned to t , after lying 
a year at Havannah, and found to be utterly useless for the 
urposes for which they had been originally ed; not one 


use in one hundred fulfilling the essential condi of instan- 
taneous ignition, Such being the result of past experience, it 


beoomes a question whether, for any permanent systemof national 
defence, any can placed upon chemical detonators, 
The exhaustive e ments made at Bowdon near Manchester, in 
1863, bythe late Lieut, M. F. Maury and the author, with reference 
to the effect of the continued action of Weak currents of electricity 
upon the sensitiveness of the chemical fuse, were conclusive 
against any reliance being placed upon that form of igniter for any 
permanent system of el defence. Wecan store ourgunpowder 
without detriment from year to year. So also must our electrical 
defences be safe from deterioration, even though years intervene 


between the p and the disch of the mines, On the 
subject of torpedo defences on land, Mr. Holmes said that with 
the exception of a few examples d the Crimean War, the 


civil war in America, and the attacks on Paris, there was no real 
oe to guide the engineer. Even the examples mentioned 
had never effected anything worth mentioning. He threw out 
various suggestions without going into details, and explained how 
terrible an effect the explosion of a torpedo would have upon an 
enemy passing over it unawares. After some animated discussion, 
Se Fg adjourned, having passed a vote of thanks to Mr. 
olmes. 





CLOUGH HALL TUNNEL. 


WE illustrate at page 199 a remarkable tunnel in course of con- 
struction at Clough Hall, on the loop line of the North Stafford- 
shire Railway. This tunnel is, we believe, of larger span than 
any other ever constructed in connection with a railway in Eng- 
land, as it is intended to accommodate three lines of rails, The 
width from side to side has been fixed at 37ft. In a future im- 
pression we shall give some details of the construction of this 
tunnel, for which we cannot find space this week. The construc- 
tion of the centering is very clearly shown in our engraving. 

The whole of the works of the loop line of the North Stafford- 
shire Railway are being carried out by Messrs. Pickering, of Black- 
friars, who have taken the contract, Mr. Forsyth being the 
engineer. 








DERHAM’S HORIZONTAL ENGINE. 

IN our impression for Nov. 21st, 1873, we stated that Mr. J. J. 
Derham, of Blackburn, exhibited two horizontal engines at 
Vienna, and we illustrated the smaller of the two. Our double 
page cut this week illustrates the larger engine, and we annex a 
— section through the cylinder showing the jacketing and 
valves, 

This engine is built for a working pressure on the piston of 751b, 
to the square inch, and running sixty-five revolutions per minute 
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willindicate 120-horse power with comparative ease, the consump- 
tion of coal being only 24 1b. per indicated horse power per hour, 
with a well constructed boiler and feed-water heating apparatus. 
This engine, besides being larger, differs from that mentioned in 
Tue ENGInger for Nov, 21st in one important particular, 
viz., the cut-off valve is in this case attached direct to the governor 
and regulated thereby, there being no intermediate throttle-valve ; 
the cut-off is sharp, ciean, and instantaneous, and secures the full 
pressure of steam in the pipes upon the piston until the point of 
cut-off, The governor exercises a complete control of the engine. 
The cut-off apparatus may beexplained thus: The governor, which 
is of the ordinary ball type, is worked direct from the crank shaft, 
as may be seen on reference tothe plan; on one end of governor 
shaft isa small pinion wheel, A, which works into wheel B, which 
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revolves on a fast tube fixed and secured into a hollow arm, ©, 
which is fastened to the governor stand, On this fast tube is fixed a 
swivel frame, D, in which is fitted a revolving shaft, E, and on 
which are fixed two spur wheels, F and G, the latter working into 
wheel, H, and thereby giving motion to the bevel wheels, Iand J, and 
thereby to the horizontal shaft, K, on which are fixed bevel wheels 
driving two upright shafts at L and M, and on the top end of these 
y t shafts two cams are cut. It is these revolving cams which 

ive the cross traverse motion to the two grid cut-off valves fixed 
one on each end of the two main slide valves. The point of cut- 
off is effected by the action of the governor in way. The 
governor levers are a swivel frame D, by means of the 

swivel frame D 





stroke, steam:jacketed and fitted with short steam ports at each end 
of the cylinder, on each of which are worked two separate slide valves 
by means of a rocking shaft and levers, On the back of the two 
main slide valves work the two grid cut-off valves, as shown in the 
cross section, traversing backwards and forwards with the main 
slide valves and ving their cross traverse and cut-off motion 
from the two cam shafts, which are acted upon direct from the 
governor. In other respects this engine is similar in design and 
construction to the smaller one already described and illustrated, 
but proportionately stronger, the crank shaft being 7}in. diameter 
in the necks, the piston rod 3in. diameter, and the air pump 

Tin. diameter ; the latter is of the horizontal ne prin- 
ciple. Vacuum — 12 1b. in cylinder. The drivi ey is 
8ft. diameter by 14in. broad on the face of rim, turned an cated. 
The iy wheel is 14ft. diameter and weighs 64 tons, cast in halves, 
dowelled and collared together and turned upon rim. 

Mr. Derham appears to be a most successful competitor with 
fo engineers on their own ground, as he has exported a large 
number of his engines to various places on the Continent, and 
they ly appear to deserve the favour which they enjoy, as they 
are well designed, well finished, and superior in many respects to 
the host of so-called economical engines with diverse rattletrap 
valve gears to be met with in every factory in France, Belgium, 
Germany, and Austria. 

As a specimen of the capabilities of Mr. Derham’s valve gear we 
annex two reduced di taken from one ofa pair of compound 
engines, the high-pressure cylinder being fitted with gear precisely 
the same as that we illustrate. It will be seen from these that a 
pressure within 5 lb, of that in the boiler is had in the cylinder, 
which is the same as that in the steam pipe. The high-pressure 
cylinders are 20}in. diameter, and the low-pressure cylinders are 
34in, diameter; the stroke is 5ft., and the revolutions 40 per minute. 
The diagrams speak for themselves. 





THE INFLEXIBLE. 


Some time ago we laid before our readers certain particulars in 
reference to the design of the coming ironclad—the Inflexible. 
Since that period the data concerning this vessel have become more 
fixed and definite, and have assumed a character which renders 
them in the highest degree interesting. In fact, more is now pro- 
mised than we had dared to hope for, though not more than we 
had ventured to advocate, Circumstances have pressed the Ad- 
miralty to take not merely a step but a stride. We believe this 
to be the truest economy, and we are glad to find that the con- 
structive department of the Admiralty is giving proof of eminent 
ability, sufficient to cope with the high demands now made on 
naval architects. The late Chief Constructor, after resigning his 
post, pointed out that it was competent for a second-rate naval 
Power to make itself suddenly formidable by the possession 
of a ship of war which should be superior to any other that 
could for a time be brought against her. Whether Mr. Reed’s 
attention was fixed on Italy we know not. Certain it is that this 
Power has attempted to play just such a part. The Italian 
Government have asked Sir William Armstrong to produce the 
biggest gun he can, with the intention of applying it to naval 
purposes. What is likely to be the answer to such a challenge, 
or, commercially speaking, such a commission? Sir William 
founded the race of giants in artillery, and he is doubtless anxious 
to rival Woolwich—it may be to excel. Woolwich must be equally 
anxious to excel Elswick. At this hour it would seem that each 
one is waiting for the other. The War-oflice Committee, who 
have so long endeavoured to find the proper eed for the big 
guns of the present era, have gone on building up their grains 
until they think at last they have an explosive worthy of 
their weapons. We have now advanced to ‘mammoth 
pebble”—something like the ‘‘’arf a brick” with which 
the denizens of the Black Country are supposed to salute un- 
welcome strangers. The grain of this extraordinary species of 
gunpowder is in the form of a cube, measuring 2in. each way, a 
black shiny mass like a piece of coal, and weighing half a pound. 
Itself « missile, if such a lump escapes the muzzle of a gun uncon- 
sumed, it will score a plate of iron, or killa man, as it may have a 
chance, <A blank cartridge of this sort of stuff when fired sends a 
portion of its material whistling and shrieking through the air as 
if a shell were speeding on its way. When the gun is loaded with 
both powder and shot of course the combustion is more complete, 
and the requisite propulsion is given to the projectile without 
that sudden and useless excess of strain on the gun which occurs 
when powder of smaller grain is employed. 

But what sort of a weaponis the new gun likely to be? The 
Inflexible is to carry four guns of equal size. We may reckon that 
they will not weigh less than eight tons each, or more than double 
the tonnage of the ‘‘ Woolwich Infant.” The battering charge 
would doubtless exceed 2 cwt. of powder, or more than three 
times the weight of the actual shot fired from the heaviest guns 
originally supplied to the Warrior, Possibly the charge might 
not be much less than 300 lb, The projectile may be estimated as 
weighing 1300 lb. or 1400 1b., and, indeed, we should rather expect 
to see this weight exceeded, for there is no apparent reason why 
it should not be as much as 16001b., or very nearly three-quarters 
of aton, At allevents we are sure of something morethan half a ton, 
Such a shell willhold a charge of powder sufficient to propel a 400 lb, 
projectile from an 18-ton gun- -that is to say, about 70 Ib., if notmore. 
What then shall bethe armour of theship thatcarriesgunslike these ? 
We have gone on adding inch by inch, from the 4}in. plates of 
the Warrior and the Achilles to the 5jin. of the Agincourt, the 
Minotaur, and the Northumberland, the Gin. of the Bellerophon, 
the 7in. of the Monarch and the Captain, the Sin. and Yin. of the 
Hercules and the Sultan, and the 12in, and l4in, of the Thunderer 
and the Devastation. But now comes the leap. The belt line of 
the Inflexible is to carry no less than 2ft. of armour! It is true 
that this will not be in one thickness, but there are good reasons 
why it should not be, and we are reckoning without the inner skin, 
In the first place, there can be no doubt that plates of 12in. 
can be made of finer quality than plates of 24in. Secondly, it has 
been found that although laminated armour com of thin 
plates is weak, there is but little loss of strength in building up a 
series of thick plates in contrast with one plate of the total thick- 
ness. Probably the two 12in. plates of the Inflexible will be col- 
lectively quite equal in strength to the best single plate that could 
be made of 24in. solid. But the question of construction is next 
to be considered. These two plates will be at a considerable distance 
apart, and between the two there will be a compact mass of wood 
and iron work, so that when a blow is struck on the outer plate 
the shock will be distributed over a wide area. Supposing a shell 
from the ‘‘ Woolwich Infant ” to be fired at the Inflexible from a 
distance of 1000 avg the shell would explode as it passed 
through the first plate, and its shattered fragments alone would 
reach the second ; whereas, if the plate were all in one the entire 
substance might receive damage. 

The Inflexible will be a turret ship, but will carry her sides 20ft. 
out of water. We ore that this extraordinary extent of 
freeboard will be main throughout the entire length of the 
ship. It may also be apprehended—as we signified sume months 
ago—that there will be certain peculiarities in the form of the 
hull, to obtain buoyancy, The two turrets will carry armour of 
18in., and will be aay on a line oblique te the keel-—one to 
starboard and the other to port—so that both may fire at the same 
instant end bor or very nearly so. This is a us epee ae 





and will meet with certain objections, The guns will be 
loaded outside the turrets, the muzzles being depressed so as to 
receive their charge up a species of hatchway constructed for the 
purpose, Mechanical means must necessarily be devised for lifting 
and moving the heavy weights represented 7 the shell and the 
cartri ee tte a Be , but her engines are 
to give her a rate at least equal to that of the fastest of the 





existing ironclads. te her superlative qualities the Inflexible 
will cost less than the Minotaur, Hergun power will be enormous, and 
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her armour a wonderment, At least, so we think them now, I, 
we could only build such a vessel in a twelvemonth, instead o 
taking three or four years to accomplish the task, our confidence 
would be greater. It is now said that Krupp’s breech-loading 
2000-pounders are intended for sea service. As breech-loaders 
they are well adapted for such + , providing the breech- 
loading is itself effective. But how rests the question of guns 
versus armour? Our 35-ton gun is equal to Lin. or 16in, of armour, 
and we may calculate that an 80-ton gun will penetrate 24in., unless 
the cunning device of the Inflexible breaks up the shell outside the 
second plate. In such warfare as we are now contemplating the 
first hit may prove momentous. If an enterin, ay wny in 
addition to its own explosion, were to fire one of those huge cart- 
ridges of which we have spoken, the effect between decks would be 
tremendous, The mere smoke would be a serious matter—far more 
so than in one of Nelson’s ships with its many ports and free 
ventilation. For humanity’s sake we can only hope that these 
preparations for war will secure the continuance of peace,— 
Standard, 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our corre- 
lo nol { 





SCREW PROPELLERS. 

Sir,—Having read with much interest in your journal the 
accounts of Mr. Griffiths’ late experiments on screw propulsion, 
and your opinions thereon, it struck me forcibly that Mr. Griffiths’ 
great success is to be chiefly attributed to the effective manner in 
which he utilises the enormous waste of power that is occasioned 
by the ordinary screw propellers in producing many useless motions 
in its surrounding water: first by suction towards the centre or 
boss, and afterwards by violently discharging it in various other 
directions, probably the greater part outwards, this latter motion 
resulting from centrifugal force. 

As all motion imparted to the water is a decided loss of power, 
(although a direction straight astern will be doubtless the least 
wasteful), it follows that, to save power, we must either diminish 
the disadvantageous motions, or having unfortunately produced 
them, employ means to recover from them as much power as 
possible. The latter Mr. Griffiths accomplished very effectually, 
as I will endeavour to show. , 

Many screw propellers are constructed on the first principle to 
which I have alluded, and also a few on the latter. Of the former 
may be mentioned what I will term the “‘ curved backward ” type, 
which tends to reduce the centrifugal motion ; those in which the 

nitch is reduced in the fore or aft edge, or in both edges, causing a 
Solow or ‘“‘ waved” pitch ; those whose diameter is large in pro- 
portion to number of revolutions; and probably many others. Of 
the second principle, I believe there are not so many kinds con- 
structed. Mr. A. Rigg’s propeller, with his reverse pitched vanes 
behind, may be classed among them ; he, however, only makes use 
of the revolving or twisting currents which are produced by the 
screw, and which in my opinion are not so great in most cases as 
those of the diverging or centrifugal motions. Of course in 
different propellers these proportions will vary; for instance, a 
coarse pitched propeller working with much slip will probably 
occasion more centrifugal currents than a fine pitched one driving 
a comparatively light vessel. Mr. Griffiths, on the other hand, does 
not employ the revolving motions, but utilises almost all others, 
the suction or converging currents producing a partial vacuum in 
the fore part of the tunnel, which repfesents a direct pro velling 
force equal to the amount of vacuum obtained, multiplied by the 
area of the tube, supposing the tube to be horizon 

The outward and other currents that would be produced by the 
ordinary propellers are here guided into one straight current astern ; 
this current, although flowing in the most beneficial direction, has 
nevertheless og | lost power, inasmuch as it has a velocity rela- 
tively to tube which is greater than speed of vessel; the power 
which is still left in this extra velocity might be partly recovered, 
and in various ways, in like manner as Mr, A. Rigg recovers part 
of the power expended by the screw in twisting a column of water, 
by bringing it into a straight current by means of his inclined vanes. 
For instance, theoretically speaking, by extending the tunnel 
beyond the propeller, and gradually increasing the sectional area, 
until the issuing velocity of the water with relation to tunnel is 
exactly equal to the vessel’s speed, all power is recovered. 

Although Mr. Griffiths does not thus enlarge the tunnel, still he 
undoubtedly must gain by his . the pressure exerted by the 
leaving current, added to which the suction power produced in 
fore-part of tunnel, making therefore his system to consist vir- 
tually of a combined water jet and screw propeller, the power of 
the former being wholly recovered from the otherwise unavoidable 
losses, and representing the real gain over the ordinary system. 

Rotterdam, March 11th, W. H. M. 


Sir,—I beg to inform Mr, Crichton that I was aware of ring 
propellers being used before, but not as made by me or as described 
in my specification. The leading feature in my propeller is the 
lessening of the slip; this cannot be done effectually with a ring less 
than about half the length of the boss, if you keep the blade asywide 
at the ring is at the boss. If you cut away the points to 
get a very narrow rim, you lessen the area of the blades, which 
tends to slip. If Mr. Crichton will send one of his best propellers 
as described by him to the Exhibition, or Kensington Museum, 
and afterwards try them practically in any vessel agreed upon, in 
any fair test—tie two launches stern to stern, as the Rattler was 
tried by the Admiralty, or run each propeller in the same boat—I 
will forward you a complete specification with drawings, and a 
model, and you will please compare them with Mr. Crichton’s 
description and sketch, My bladesare as wide at the outer extremity 
as at the boss, and are carried their whole width into the ring, so 
that the water, instead of being thrown off at a tangent at the 
outer part of the blade, is thrown against the inside of the ring, 
and directed aft in a straight line with the ship, the edges of the 
blades being flush on the fore and aft side of the propeller. I may 
say my experience with these propellers extends over a period of 
thirty years, having made them of forged uses, a boss and arms in 
one, and drawn out, with boiler plate blades riveted on outer 
ends, and bent on cast iron blocks struck out to pitch. This was in 
1844, Your correspondent could not have paid me a compliment 
in supposing my improvement ignored slip, 

Oystermouth, March 16th, 





MATTHEW JONES, 





Srr,—Being out of town last week I was unable to reply to your 
remarks on the pat I read at the Royal United Service Institu- 
tion on the 2nd of March. It is evident you have had no expe- 
rience in experimenting with models, or you would not have 
come to the conclusions you have done what is termed 
the slip of the screw, especially in models. It is well known that 
the smaller the vessel the greater the slip ; it would, therefore, be 
impossible to build a model of the size you suggest, with 10 per 
cent, to 12 per cent. slip, unless the screw was placed below the 
keel, where the gravity of the water would be equal to the re- 
quirement of the screw. I perceive you have the same erroneous 
opinion regarding the loss of power by slip held by many other 
engineers. Perhaps you can explain how this takes place since 
in some instances the screw that shows most slip will give the best 
speed to the ship? When the ship is moored, and the engines 
working at full power, the screw drives back a column of water 
of nearly the diameter of the screw’s disc, at a speed due to the 
aoe 4 exerted by the engines, I do not any one can doubt 

ut the same operation takes place when the ship is under way. 
Mr. Rigg, whom you mention as having spoken at the meeting, can 
give some valuableinformation on the subject from his experiments 
on the river Dee as well as on the Thames, If a Massey's log be 


laced behind the screw to indicate the speed of the water there, 
t will be found to be from 50 per cent. to /0 per cent, of the speed, 








2X6 to the pitch and revolutions of the screw ; consequently, the 

Tue slip is from 40 per cent. to 50 per cent., which would be re- 
duced in proportion to the extra quantity of water the screw has 
‘o act upon. If the samescrew were placed a few feet lower in 
the water, where the vertical head of the water would supply the 
screw as fast as it could drive it backwards, you would find the 
current behind the screw would nearly equal the speed due to the 
pitch and revolutions of the screw. 

With regard to your remarks that my screw in the tunnel does 
not get more water than it would in the open water in the ordi- 
nary way, you are mistaken, as will be + - understood, for the 
water that gets into the space between the screw and ship’s stern 
on the existing plan has to be divided—one portion flows into the 
8 left by the ship, which must have its full quantity or the 
ship would not go forward—the other part goes to supply the 
screw, which amounts only to that portion of it which the ship 
does not require ; consequently, the fuller the stern is the less 
water is left for the screw to act upon ; hence the great loss of 
speed in the Dwarf when the stern was made full. This cannot 
take place on my system, since the water to supply the screw is 
taken into the stern tunnel forward before it is required to fill the 
space left by the ship, and is forced by the pressure due to the 
vertical head and speed of the ship into the tunnel underneath 
the rap and passes through the screw at a rate due to the power 
exerted upon it by the engine ; and the resistance which the screw 
meets with in forcing the water backwards is given to the screw- 
shaft to propel the vessel. 

As regards the models upon which my experiments were made, 
they were made to a scale from the drawing of one of the most 
successful screw ships that has been constructed ; and had it been 
otherwise, since both systems of propulsion were tried upon the 
same models, the results would have been the same. 

Rost, GRIFFITHS, 


[The model fitted with Mr. Griffiths’ tunnel is unlike any ship 
afloat as regards the stern lines. 
wood are of necessity thick. In a real ship built accurately from 
the model they would be probably 18in, thick, so that our corre- 
spondent has hardly given himself fair play in one respect, 
although he certainly claims too much when he says that both 
models are scale copies of a successful screw steamer. 
aware that models will not give the same results as full-sized ships, 
and it is on this fact we base our argument that Mr. Grifliths’ 
experiments are inconclusive. When he has obtained the results 
he claims with a model or a real ship having reasonable slip, we 
shall accept his theories as proved, but not till then. The 
advantage gained by Mr. Griffiths’ system appears to us to consist 
not in the fact that the screw gets more water, but that the ship's 
stern gets water which without the tunnel would be taken away 
by the screw, which is a very different thing. Ep, E.] 


COMPOUND ENGINES, 

Sir,—The slide valve in use in the high-pressure engine of the 
** African,” illustrated in your impression of the 6th inst., and 
spoken of as being new to you, and apparently working satisfac- 
torily, is the same as the one mentioned in my letter as “‘ Outridge’s 
patent.” The idea was patented by Mr. Outridge as far back as 
1868, No, 2420, and again in 1872, No. 1217. As I before said, 
several of these valves are now in use giving great satisfaction. 
ANGLICUS, 





SINGLE MARINE ENGINES, 

Sin,—Your correspondent Mr. Arthur Ayres, in reply to my 
letter on the above subject, evidently wishes it to be believed 
that the fixing of the engines referred to slightly on the diagonal 
has a tendency, compared with vertical fixing, of assisting them 
over the centres, His explanation as to the cause of success cannot 
but be considered absurd. I am, therefore, as ‘‘ sceptical” as ever 
as to the possibility of the working of such engines. Iam inclined to 
think, if ‘*A. A.” will tax his memory he will probably call to mind 
that the engines of the Globe, if fitted with neither fly-wheels, 
disc-cranks, nor anything of the kind, were in reality not “ single 
engines ” at all, but assisted each other by means either of spur- 
wheels gearing one into the other, or other coupling contrivance 
fitted to the shafts. 

As he makes no mention of the engines in the boats which made 
the long sea voyage, I suppose these are not to be considered as of 
the ** far-west non-fly-wheel type.” ANGLICUS. 





SAMBROOK’S FEED HEATER. 

Sir,—It is so far gratifying to hear what amount of fuel can be 
saved by the use of ‘*Sambrook’s feed heater.” But it would be 
more gratifying still were Mr. Sambrook to inform your readers 
and the public on what principle this saving is effected. 
be done we must take the statements of W. Saunders and Co., 
and your correspondents “J, K.” and Mr. Pickering—more 
especially that of the latter gentleman, seeing he is the manufac- 
turer of the heaters— merely for what they are worth. 

Mr. Pickering has failed in his attempt to place the heater on 
a sound basis. We hail with delight anything that will save fuel, 
should it be but 1 per cent., but when we read such statements as 
appeared in your last week’s issue, unsupported by theory or 
reason, it certainly looks, to say the least of it, suspicious. Until 
Mr, Sambrook, or some of his scientific friends, give us some 
more light on the subject, I am inclined to think it is a case 
of ‘‘ robbing Peter to pay Paul.” MECHANIC, 

Birkenhead, March 16th. 

PATENT LAW. 

Sir,—Your correspondent *‘ Juvenis” appears to think that if 
letters patent be granted for more than one substantive invention 
they are invalid by reason of a rule of the Commissioners of 
Patents, which requires that ‘‘ every application for letters patent 
and every title of invention and provisional specification must be 
limited to one invention only.” I apprehend that the Crown has 
full power to grant letters patent for half a dozen inventions by 
one and the same instrument. The Patent Act of 1852 expressly 
reserves the prerogatives of the Crown as to the granting of 
patents, and the Crown has always possessed the right of granting 
privileges for “‘ new manufactures ” without limit as to thenumber 
included in one grant, Nothing was more common prior to 1852 
than for many substantive and distinct inventions to be included 
in one patent, and notwithstanding the rule of the commissioners, 
single patents are still granted for two or more inventions, The 
rule in question must be looked upon as a direction to the law 
officers, and certainly could not be hela to invalidate a patent when 
once granted, I apprehend that no patent was ever impeached in 
a court of law on account of the specification disclosing more than 
one substantive invention, and I believe such an impeachment 
would have no force, 

The Crown grants letters patent as of ep and favour, and 
there being nothing in the statute law to limit the prerogative 
as to number, it would be absurd to suppose that the bye-law, or 
rule of the commissioners, can over-rule the royal prerogative, 
exercised as it always is when patents are granted under the 
advice of the law officers and the Lord Chancellor. 

23, Southampton-buildi CHARLES BARLow. 
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THE MANCHESTER EXHIBITION, 

Srr,—I have just had my attention called to your report in your 
valuable paper of Feb. 13th, and whilst we are obliged to you for 
your aloes in mentioning us at all, there is one thing that I am 
sure you have not intentionally done, and that is, you have said 
in ig report that our grates seem more suitable for outside 
walls than interior walls. The fact is that they are just as suit- 
able for interior walls as any other warm-air grates, The chief 
feature of our invention consists in that they have at least twice 
as much heating capacity as any other grate, and four times as 
much as many grates, and the air-passage is so arranged that it is 
hound to pass over the whole of the back, 
themselves, having no attachment to the front of the grate, con- 


Till this | 





sequently can be placed behind any grate. They are cast entire 
all in one piece, and not in segments, so that it is impossible for the 
sulphurous gases or smoke to get into the warm air chamber. 
G, L, SHORLAND., 
SHILLETO SHORLAND, 








EXPERIMENTS WITH THE WESTINGHOUSE 
BRAKE ON THE NORTH-EASTERN RAILWAY, 
(From our own Correspondent.) 


For the first time the Westinghouse brake was tested on the 
North-Eastern Railway on Wednesday. Considerable interest was 
felt in the result of the experiments, not only by the officials of 
the company, but also by the directors, who propose testing the 
brake for themselves on another occasion. Hitherto the North 
Eastern Company have only employed the ordinary hand-brake 
over theirlarge system, with the exception of a few trains to which 
Fay’s continuous brake is attached on the Leeds and Pateley 
Bridge, the Sunderland and Hartlepool, and the Ferryhill and 
Hartlepool branches. No company on felt to a more serious 
extent the want of a really good and efficient brake. The 
traffic in minerals and goods passing over the North 
Eastern system is larger than that passing over any similar 
mileage, whether at home or abroad; and the number of trains 
passing over the company’s lines is proportionately great. A 
continuous brake, like that of which Mr. Westinghouse is the 
inventor, is, therefore, calculated to be of special value on the 
North-Eastern system, and the directors of the company have only 
been waiting for some time past to judge of the brake most 
suitable for their purpose. A lengthened description of the 
atmospheric continuous air brake of Mr. Westinghouse has already 


| appeared in Tur Excinrrr, so that it is unnecessary to speak 





We are | tender, 


here of its structural peculiarities. With reference to its trial on 


The sides of the tunnel being of | the North-Eastern, I believe it was brought about by Mr. Fletcher, 


the locomotive superintendent of the line, who had witnessed for 
himself its results on the Midland Railway, and formed a 
most favourable opinion thereupon. The train to which the 
brake was attached on Wednesday last consisted of an engine and 
weighing forty-five tons, and nine vehicles—including a 
front and rear guard’s brake van—each weighing six tons. At ten 
o'clock the train left the Central Station, Newcastle-on-Tyne, for 
Tweedmouth, a run of sixty-seven miles. Amongst those who 
formed the party were Mr. Westinghouse, the inventor ; Mr. King, 
the English agent of the Westinghouse Company; Mr. Fletcher, the 
locomotive superintendent of the North-Eastern Railway ; Mr. 
Cabry, general manager of the Blyth and Tyne Railway ; Mr. 
Smith, district passenger superintendent, North-Eastern Railway ; 
Mr. Mitford, permanent way department, North-Eastern Railway ; 
Mr. Bailey, engineer, Northumberland Docks; Mr. Caspersen, 
English agent for the Danish Railways; Mr. Haswell, 
assistant locomotive superintendent; Mr. Reid, station master, 
Newcastle-on-T'yne ; Mr. Donald Frazer, district goods superinten- 
dent, North-Eastern Railway; Mr. Faviless, engineer, Neweastle, 
Mr. Waistow, manager and engineer of Seaham and Sunderland 
Railway ; Mr. Hall, of Tharsis Copper Company, Hepburn; Mr. 
Holt, of R. and N. Hawthorn’s works, Newcastle ; Mr. Joshua ‘I’. 
Nailor, engineer, Newcastle ; Mr. Simmons, manager for the West 
inghouse Brake Company; and several others. The stretch of 
line: selected for the experiments passes through a level 
country, and the gradients are comparatively easy, the most 
difficult being 1 in 150, jut the officials of the North- 
Kastern Railway Company, who had entire control of the 
experiments, took care to test the brake where its powers 
would be likely to be most severely tried. The first stoppage 
was made at Cramlington, ona gradient of 1 in 321, and at a speed 
of thirty miles an hour the train was stopped in fifteen seconds, in 
a distance of 264 yards, At lessy, on a level, the speed not being 
taken, the train was stopped in fifteen seconds. The third 
stoppage was made at Morpeth. On a level of 1 in 528 down, and 
at a speed of forty-five miles an hour, the train was brought to a 
dead stop in twenty-two seconds, and within a distance of 200 
yards. The next stoppage was made at Longhurst, on a gradient 
of 1 in 440 down, at a speed of forty-tive milesan hour, and the train 
came to a halt in twenty-five seconds within 336 yards. At 
Christon Bank, on the steepest gradient between Newcastle 
and Berwick, 1 in 150, the train, going at the rate of forty 
miles per hour, was stopped in twenty-two seconds, within 
a distance of 300 yards. At different times on the journey 


| graduations of the brake power were applied to the train ; but no 
| precise observations were taken, because the train had not come to 


; a dead stop. 





They are complete in | 


Tweedmouth was reached at about 1.10 p.m., and 
the company partook of luncheon in the Tweedmouth Station 
Hotel. Mr, King occupied the chair, and had Mr. Haswell for his 
vis~i-vis. In proposing the toast of the North-Eastern Railway 
Company, coupled with the name of Mr, Fletcher, the locomotive 
superintendent, the chairman remarked that they had that 
day seen and appreciated for themselves the efticiency of 
the Westinghouse brake. It was an application that would, 
no doubt, in many instances prevent accidents, and 
human life, That was all that it was necessary to say in its 
favour; and it was no doubt because of this recommendation that 
Mr, Fletcher had adopted it in the admirable and energetic way 
he had done, Mr, Fletcher responded to the toast, Mr. Haswell 
afterwards gave the toast of ‘* The Atmospheric Brake Company,” 
coupled with the name of Mr, Westinghouse, the inventor. In 
doing so, he remarked that it was a beautiful and novel idea that 
enabled them in running through Northumberland that day to 
sniff up with the engine the common atmosphere and store it up 
underneath their feet, to be made available for the preven- 
tion of accidents and the safety of life. Mr. Westinghouse, 
in replying, stated that he knew of at least twenty cases 
in which there would have been a terrible loss of life if the Westing 

house brake had not been used. At four o'clock the train started 
onits return journey to Newcastle, and observations were made 
ata number of places on the route, At Windmill Hill, on a 
gradient of 1 in 100 down, ata speed of 45 milesan hour, the train 
was stopped in fifteen seconds within 210,yards, At Long Houghton, 
on a gradient of 1 in 170, ata speed of 50 miles an hour, the train 
was stopped in twenty seconds, within 260 yards, andat Warkworth, 
at 45 miles an hour, the train was stopped in twenty-five seconds in 
200 yards. The working of the train was under the superintendence 
of Mr. Smith, district passenger superintendent. The North 

Eastern Company have resolved to apply the brake to three of 
their trains—one on the Sunderland branch, one on the Tyne 

mouth branch, and one on the Consett branch, 


save 


Soutn Kensincron Museum. —Visitors during the week ending 
March 14th, 1874 :—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 8992; Naval and other collec- 
tions, 1106 ; on Wednesday, Thursday, and Friday, admission (d., 
from 10 a.m. till 5 p.m., Museum, 1971 ; Naval and other collec 
tions, 40 ; total, 12,109 ; average of corresponding week in former 
years, 12,463 ; total from the opening of the Museum, 13,171,455. 

Tur New PariiAMENt.—The following members and associates 
of the Institution of Civil Engineers have obtained seats at the 
recent elections :—Members: Messrs. I. Lowthian Bell, North 
Durham; C. E. Cawley, Salford; J. Hick, Bolton; E. J. Reed, 
C.B., Pembroke; H. Robertson, Shrewsbury; J. P. Romayne, 
Cork; J. D’A, Samuda, Tower Hamlets; and B. Samuelson, Ban 
bury. Associates: Messrs, J. Ashbury, Brighton; H. W. F. 
Bolckow, Middlesbrough; T. Brassey, ry” ; A. Brogden, 
Wednesbury; D, Chadwick, Macclesfield; the Right Hon, Lord 
Robert Grosvenor, Flintshire; Sir W. V. Harcourt, Q.C., Oxford 
City; Colonel J. M. Hogg, Truro; Sir H. Johnstone, Bart., Scar- 
borough; G. Leeman, York; 8. Lloyd, Plymouth; C. M. Palmer, 
North Durham; Capt. Bedford Pim, R.N., Gravesend; A, C, 
Sherriff, Worcester; C. Waring, Poole; and Sir F, M, Williams, 
Bart., Trure, 
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RAILWAY MATTERS. 


THE gross receipts of the Indian railways have been £7,100,000 
sterling in 1873, an increase of £340,000 over last year. 

Coprer ferrules are much used in the States now on the outside 
of locomotive tubes, and it is said that with them the joints can 
be kept tight much easier than without. By turning over the 
pos edge of the tube it protects the copper ferrule, and gives 
the joints the requisite strength for resisting strains. 

THE railway from Italy, which is working from Bouveret to 
Sierres, and which has still to be constructed from Sierres to Brieg, 
has been made over to the Financial Company of Valais and 
Western Switzerland for a sum of 200,000f. The pene gow | agree 
to complete the construction of the line, an undertaking which is 
estimated to cost 7,000,0008. 

Tue Eastern Railway Company of France is trying a system of 
warming all the three classes of carriages between Paris and Nancy 
by means of a double current of warm air. To keep the temperature 
of a third class carriage up to 13 deg. to 15 deg. C., the cost is 
about half a centime per passenger per 100 kilometres, that is to 
say, less than one penny per mile, 

Tue half-yearly meetings of the several Irish railway companies 
have passed off satisfactorily generally, and not the least promising 
feature as the future has been the fact of the Irish North- 
Western having, after a lapse of some years, been at length able to 
declare a dividend of 2 per cent., which rate the directors hope 
they shall not only be able to continue but to improve. 


THE telegraph poles are used as distance indicators on the Grand 
Trunk Railway, employes being directed to go back so many 
telegraph poles to protect trains instead of so many rods or portions 
ofa a There is no doubt that practical directions of this kind 
are always more valuable than those given in yards or rods. A 
large proportion of guards and drivers have no idea how many 
yards or rods there are in a mile. 

Tne arbitration between the Great Western and Midland Com- 
panies respecting the Severn Bridge has been decided in favour of 
the latter company subscribing to the undertaking, and powers 
having been obtained to increase the subscription from £25,000 to 
£50,000 the Midland Company will contribute that sum. A reso- 
lution has been passed by the Gloucester and Berkeley Canal 
Company, authorising a subscription of £50,000. Capital expended 
to 3lst December, £7724. 

Tue Chicago Z'ribune describes as follows a stove for heating 
cars invented by Mr. John Oliphant, which has been used on the 
Pittsburgh, Fort Wayne and Chicago Railway for about two 
months, and has lately been put on a Chicago and North-Western 
car: It is a cylinder in form, abont 4ft. high and 2ft, in diameter. 
The bottom of it is a tank holding about four gallons of water. In 
this tank isa valve which keeps shut while the stove keeps its per- 
pendicular, but when it loses that, the valve opens and the water 
pours out into the stove, completely putting out the fire. Abouta 
foot above the tank is the grate, and above it the fire, as in an or- 
dinary stove. Unlike most stoves, the atmosphere in the car is 
not overheated, air being introduced from the outside in a pipe, 
which is regulated by two dampers, admitting as much as is re- 
quired, The stove is encased within a sheet iron jacket, as it is 
called, leaving about six inches between the stove and it. Here 
the fresh air comes in and is heated, and then passes into pipes 
that run down the sides of the car, with a register under each seat. 
The warm air thus introduced into the car is pure and comes in 
near the floor, keeping the feet warm and not heating the air in 
the upper part of the car, as common stoves do, 


A CONFERENCE was held recently at Berlin, convoked by the 
Minister. of Commerce, to consider all the various questions 
connected with the safety of passengers. The co-operation of 
the directors of the various lines was invited, and a programme 
(drawn up in advance) shows the general character of the an- 
ticipated discussions. The pro; me embraces thirty-two 
separate questions, which are divided into four leading categories : 
(1) Works on the line and at the stations, Under this areincluded 
the construction of switches, the means of repairing them, and 
their maintenance and control. (2) Signal systems, with the view 
to increased security, particularly stoppage signals in the possible 
case of interruption of telegraphic communication. (3) Means 
of control. Here will be considered questions as to brakes, pre- 
cautions to prevent cars that are stationary from being removed by 
the wind, the —- of prohibiting certain locomotives from fast 
travelling with express trains, the control of the rate of speed 
the nature of the goods cars, and the avoidance of accidents 
in coupling. (4) Management. Under this head will specially 
be considered how far the defective training of the officials is 
responsible for accidents, and what changes in their education 
might be adopted ; how far the overworking of officials has con- 
tributed to accidents, and a number of similar points. 

Tue Fredericksburg and Gordonsville Railroad Company has 
some seventeen miles of road completed from Fredericksburg, Va., 
to Parker’s Store, which is not now operated. Some of the means 
devised by the people on the line to make use of the track are 
thus described by the Fredericksburg Ledger :—‘‘ A gentleman 
residing here, who is the owner of a small stationary engine, has 
attached it toa flat car on the Fredericksburg and Gordonsville 
Railroad, and with a molasses hogshead for his water tank, runs 
up and down the road between this city and Parker’s Store for 
freight and passengers. One of those indefatigable geniuses 
peculiar to the Wilderness of Spotsylvania, becoming disgusted 
with the tardy movements of the railroad company, and appre- 
hensive that his naa Grime would not be merchantable if kept 
much longer on hand, conceived the novel idea of hauling his 
poles to town on a flat car drawn by a young bull. The car was 
loaded with 100 bundles of poles. There was some difficulty in 
teaching the bull exactly what was expected of him. The modus 
operandi was as follows: The bull drew the car up the grades and 
was then unhitched and ted on a platform at the rear of the 
car, which then ran down grade without help. As soon as his 
bullship got the hang of the thing he took it v kindly, 
dragging the car up the es with great alacrity, and evincing 
the same pleasure in ri down that is shown by boys who drag 
their sleighs up hill for the pleasure of riding down again.” 

THE Stockholder gives the following account of the first trip made 
by an express train over the newly-opened Canada Southern 
road :—‘* Two or three weeks ago, when the train known as the 

Yhicago express on the New York Central road had made some 
thirty-five miles from Detroit towards this city on the Great 
Western Railway of Canada, word came by telegraph that a sudden 
flood had carried away certain bridges and culverts, and made the 
road ahead impéssable for the time. The conductor, probably 
acting under orders, took the back track to Detroit, where his 
train was switched over to the Canada Southern road, On the 
track of that company, entirely strange both to conductor and 
engine-driver, the train was run through, 256 miles, to the Inter- 
national Bridge to make the connection with the New York Cen- 
tral. None of those in charge knew even where the watering 
stations were. The engine, nevertheless, kept its speed. When 
convenient creeks or rivers were reached, holes were cut in the ice, 
and the brakemen filled the tender with buckets. To recover the 
time lost in this mode of watering, the train was urged at accele- 
rated speed, The is new, not as yet well ballasted, and 
slightly undulating, accordingly, as is the case with American new 
romls generally, f 
and sound, and made of steel. No t cagsol, be the 
sengers found out how much ‘ground and lofty tumbling’ be 
had without charge on a new road in an express train at unslackened 
speed, An Englishman (the inevitable Englishman always brought 
in to give the point to an American sto’ Y getting out of the train 
at one of the stops for water, going forward, asked the engine- 
driver, ‘Where are we?’ ‘Don’t know; never was here before !’ 
* Where are we going?’ ‘ New York.’” . 
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NOTES AND MEMORANDA. 

Ir is stated that in the United Kingdom 150 tons of horse-nails 
are made weekly, about 2500 tons being yearly exported. 

Gree SHAaw ae 8 ge a scratch be — ae of 2 o> 
engine delivery pipe, which an ordi workman might overlook, 
will reduce its throwing power from t. to 15uft. 

TrncTuRE of iodine prepared with alcohol containing over 56°8 
per cent, absolute alecber will not turn starch paper blue, but 
that pre with weaker alcohol will. To a certain extent 
this may be used as a test for the strength of alcohol. 

M. Rirrer considers that the colour of the variety of phos- 
ee known as black is due solely to Saree of me or 
oreign metalloids. Arsenic in commercial phosphorus causes 
the appearance of the phenomenon, on account of a separation 
of phosphuret of arsenic. No allotropic modification exists, 

Tue determination of the phosphoric acid in beer is a means 
for the estimation of the quantity of malt. Prof. Vogel having 
found that good beer contains 0°5 to 0°9 grm. phosphoric acid in 
the litre, Dietz proposes to determine the pay of this acid in 
any beer by{treatment with uranium acetate (200 c. c. = 1°0 PO,) 
and thereby to detect whether other materials (rice, glucose, &e.} 
have been substituted for the malt, or alcohol and glycerine have 
been added, 

Waste scraps of leather, horn, feathers, sponges, and wool, 
being partially dissolved in caustic soda, then mixed with slaked 
lime and distilled in iron retorts, give off a plentiful quantity of 
ammonia. M. L. l’Hote proposes to pass the ammonia gas into 
receivers containing chamber acid and thus form an impure 
ammonic sulphate. By raising the heat at the close of the opera- 
tion to a | heat, nothing will be left in the retort but sodic 
carbonate and quicklime. e addition of water converts these 
into caustic soda and calcic carbonate. 

Tue following is a comparative statement of the coal raised and 
sold in Nova Scotia for the past two years :— 

County. 1872—Tons, 1873—Tons. 
Cumberland .. .. oe of se eo oe oe 14,158 26,345 


26,54. 


TG sa Ri as ee e+ 388,417 $33,984 
CNN T c4.- 0 0s. 00 ass v0 55 ee 520,189 
Other counties oo 00 0@ c© cc eo os 8,070 588 
Total quantity shipped .. .. «os «+ 785,914 881,106 
Total quantity raised .. .. .. «+ 880,960 1,051,457 


The falling off in the coal trade of Pictou County is due to the 
lamentable accident at Drummond Colliery last summer. 


Tue American journal, Dental Cosmos, contains a communication 
from Dr. J. Frederick Babcock, in which the writer states that he 
has for the first time and successfully employed steam power in 
dentistry, and heartily recommends its use to his professional 
brethren. The motor employed is the Morrison engine, for which 
special advantages to this end are claimed. Referring to the 
chametier of the work the writer says—‘‘ The action of the drills 
is much more perfect, being made steadier. The speed is more 
fully under control, and may be made very much greater or very 
much slower than is possible by foot power. The treadle is 
abolished, and of course the tiresome action of the foot and leg 
with it. The —ae has a perfect control over his body as 
though he were doing nothing in the way of work. . . . Every 
operation performed upon the teeth, excavating, putting in the 
gold, finishing, polishing separating, &c,, I now do by steam 
power,” 

WE exiract the following statistics of railway works and work- 
ing from the Journal des Travaux Publics de 0 Empire Ottoman :— 
The extent of the railways actually in work in the United States 
is 41,900 kilos.; in England, 10,220 kilos.; in France, 9076 kilos. 
If to these figures be added the total of the lines in course of con- 
struction or conceded, there is a total of 58,000 kilos, for the United 
States, 16,350 kilos, for France, and 15,330 kilos. for England. 
The capital absorbed by the railways constructed during the last 


thirty years over the face of the globe exceeds twenty iards of 
francs. The locomotive power of all the railways at present 
existing is estimated at 4,150,000-horse power, and the distance 


travelled annually by all the locomotives is about 884,790,000 kilos. , 
representing more than twenty times the circumference of the 
earth. In 1856 the railways carried 110 million passengers, giving 
for each an average of 19 kilos, Assuming that half an hour be 
required to travel this distance, and that an hour and a-half being 
the time ordinarily — by other means of locomotion, it 
follows that each traveller on a railway gains an hour of time, so 
that the gain of 110 millions of travellers represents a total of 
13,750,000 days of eight hours, 

In Birmingham the: number of steel pens made weekly is 
about 98,000 , or 14,112,000 separate pens, Thirty years ago 

ens were sold wholesale at 5s. per gross, now, pens as good or 

tter may be had for three-halfpence per gross. When it is 
remembered that each gross requires 144 pieces of steel to go 
through at least twelve processes in the course of manufacture, 
the fact that 144 complete pens can be sold for three-halfpence, 
after providing for material, paying wages to workpeople, and 


leaving a profit to maker, is a convincing proof of the results 
attainable by the exercise of mechanical ingenuity and division of 
labour. Gold pens are tipped with iridium, making what are 


commonly called ‘‘ diamond points.” The iridium for this purpose 
is found in small grains in platinum, slightly alloyed with the 
latter metal. In this form it is exceedingly hard, and well 
adapted to the purpose of the gold pen maker. The gold for 
pens is alloyed with silver to about sixteen carats fineness, rolled 
into thin strips, from which the blanks are struck. The under 
side of the point is notched by a small circular saw to receive 
the iridium point, which is selected by the aid of a microscope. 
A flux of borax and a blow pipe secures it to its place, and the 
point is then ground on a copper wheel with emery. 


Tue following table of railroad mil in operation in the 

















eage 

United States on January Ist, 1874, has been pre from 
Poor’s Manual From those States marked with a star official 
returns have been received :— 

State. Miles. State. Miles. 
| a eee ee 915 EEeane Terxtincy oo oe 459 
New Hampshire .. .. i. ae $72 
Vermout® .. «2 os o 78) [Dakota .2 se .s 08 oe 234 
Massachusetts* ing “Oe 1,765 |Colorado*® .. os .. oe 603 
Rhode Island*.. .. .. 159 |Indian Country .. .. .. 279 
Connecticut .. «2 +. 897 |Vi » 08 e8 ve 1,573 
New York ee 60 5.165 |North Carolina ° 1,265 
New Jersey .. «. « 1,418 |South Carolina .. ., «| 1,378 
Pennsylvania .. .. «- 5,550 seg ts 00 ce co ce | 3,260 

WATG .s + eo 264 | Flori oo 86. Se ee 8 4 

Maryland and D.C. » 1,046 |Alabama* ee ce oe 1,722 
West Virginia oe 6 {Mississippi oe ee 
oe ovo) eee Louisiana MN ; 539 

P an- ot: gb a 8,350 |Toxas .. «2 oe os 1,578 
Indiana ee of oe 8,714 |Kentucky .. ee ee 1,820 
Illinois* .. «os o* «« 6,589 |T nt 90: we 1,620 

es 60 60 ef 2,208 |Arkansas . oo 7 
M soe 1,950 are e+ | 1,290 
lowa .. oe «8 736 <. s¢: 6s on oO 261 
ie oo 00 ef van 7, oe Terr ee 4 
Missouri* .. .. ee 2,858 Total 








ee er es, aes. ee 
Imcrease oc oe +0 0c oe ce ce ac od cc oe 8,060 








The total number of miles of railroad constructed in 1872 was 
6427; in 1873 there were only 3959 constructed. There will be 
fewer miles built in 1874 than in 1873, unless Congress comes to 

aid of railroad e of national importance, work upon 


ni 
which has been almost wholly suspended, 








MISCELLANEA. 


Ir is now thought in the United States that the current 
— will nearly or quite equal that called the great crop of 


THE Secretary of State for India has offered a premium of £400 
for the best machine, to be selected by competition, for weighing 
salt at the salt works in Bombay. 


A GREAT many collieries are now being opened out in Russia, 
where the mineral deposits are very extensive, the coal-field north 
of the Sea'of Azof alone having an area of about 11,000 square 
miles, This is a good opening for coal-cutting machines. One, we 
understand, has been sent out to Russia on trial, but the particulars 
have not reached us, 


ACCORDING to the Journal of the Society of Arts, the project 
for a tramway from Milan te Tradate, in Lombardy, has just been 
laid before the Provincial Council, and there seems to be every 
prospect thatin a few months its construction will be commenced ; 
in this case a rich and productive agricultural district will be put 
into communivation with Milan, 

THE conditions of the contract for the Isthmus of Corinth Canal 
are as follows :—The canal to be 42 metres width, with a minimum 
depth of 34 metres ; a dock and warehouse covering 300,000 square 
metres, to be placed half way in the canal. The work to be com- 

pleted in six years, and the concession to be for ninety-nine years. 
he cost is estimated at 200,000,000 of francs. 


THE Sandwell Park trial sinking has reached a depth of 373 
yards, and is now in “kind” blue rock bind, containing numerous 
true coal fossil plants, and the prospect is still encouraging’ 
For some time past the sinking has been proceeding at the rate of 
from 5 yards to 6 yards per week, and is still being pushed for- 
ward as rapidly as circumstances will permit. 

New ALpany, Ind., has the only polished plate glass works in 
the United States. There is a plate glass factory at Lenox, Mass., 
but only the rough, unpolished kind, for sidewalks, skylights, &c., 
is made there, A large polished plate glass works in course of 
construction at Crystal City, thirty miles below St. Louis, will be 
completed in eight or ten months, and will employ about 1000 
persons. 


Tr is intended to hold an Exhibition of Modern Inventions and 
Discoveries at Marseilles during the present year. According to 
advices received from the Administration, the principal aims of 
the exhibition will be to bring into public notice such inventions 
and discoveries as are likely to be of important practical service in 
the different branches of ae agriculture, science, art, and 
domestic economy. Applications for s should be made to M. 
le Directeur-Général de l’Exposition Internationale au Chateau- 
des-F leurs, Marseilles. 


A “Dicey twin-ship ” is now being built on the Thames by the 
Thames Ironworks and Shipbuilding Company, under the special 
survey of Lloyd’s, and is so far advanced in construction that she 
will be launched in April and ready for the service in June. The 
vessel is 290ft. long, with an extreme breadth of 60ft., with the 
small draught of water of 6ft., so that she can enter the ports on 
both sides of the Channel at all times of the tide. -She will afford 
accommodation for — of 600 passengers, with first and 
second class saloons, ies’ and private cabins, and a sufticienc: 
of closets; and over the saloons a fine promenade is arranged. 
Excellent refreshment-rooms are provided, and the comfort of the 
passengers is in every way studied, so as to insure the success of 
the und ing. 

In 1870 it was determined to establish a superior Council of 
Technical Education, to be attached to the Ministry of Agriculture 
and C ce, This il is now formed, and is composed of 
M. Ozenne, secretary general of the minister ; General Morin and 
M. Tresca, of the Convervatoire des Arts et Metiers ; M. Dumas 
of the Institut ; M. de Fremineville, naval engineer and professor ; 
M. , mining engineer-in-chief ; M. Gorin, president of the 
Chamber of Commerce of Paris; the president of the Tribunal of 
Commerce ; M. Mayer, railway —— M. Martin, railway con- 
structor; M. Bréguet, maker of instruments of precision ; the 
director of the superior School of Commerce ; and the two or 
three other gentlemen who fill official posts under the Minister of 
Agriculture and Commerce. 

Ir is known that steel, when quickly cooled after heating, 
assumes more or less hardness and brittleness, the colour, texture, 
anddensity of the material beingaltered. As tothe causes of difference 
between h d and unhardened steel, there are merely con- 
jectures on the subject. At a recent meeting of the Berlin 
Academy of Sciences, one of the secretaries, Dr. Du Bois Reymond, 
announced that a prize of £40 would be awarded in July, 1876, 
to anyone who would best solve the problem, by experiment, 
whether the causes referred to were physical or chemical, or both. 
Accurate comparative analyses are required, especially of the 
relative quantities of carbon in the free and combined state, and 
also observation s of the Pet qualities of the materials, The 
memoir may be written in German, French, Latin or English, and 
is to be sent to the Academy—with sealed note and motto—before 
the 1st of March, 1876. 


WE learn that there are in Ireland no less than 76 collieries, 
nearly all of which possess excellent coal. The collieries are 
distributed through the provinces as follows :—Ulster, 9; 
Connaught, 7; Leinster, 34; Munster, 26. The following table 
shows in what counties the collieries are situate, and the number 
now being worked :— 

County. No. of collieries. 








No. being worked. 


Bes os 0s we oe 00) 8 ge os Se 00 ce oe ce 8 
Te 660 se ce te oe 6 te te te ce ce ce ce 8 
Cavan . cc co co co 2 os se co co «0 08 oo OD 
Gelics co co ce so seo © cc 06 00 co ce ce ce $ 
Milikemmy.c «o oc cc cc 15 co co ceo or co cc 6 
Tdmeriok.. .2 oc cc of TF ce 0&8 oc cf cf c¢ co O 
Leitrim 

Sligo os 08 ee Diss @6 @6. « ce co co @ 
Roscommon 

— co ce ce ce co 15 co ce ce oe ce ce of 8 
pperary «+ ce ce co 1G oo ce oe ce oe «+ of 5 
BPOEEO cc 00 66 cc Gh. .B oe 66. O86 co co co 2 


In 1868 these collieries gaa 126,950 tons; in 1869, 127,923 
tons; and in 1870, 141,470 tons, 


THe Bulletin of the American Iron and Stcel Association of 
February 26th says, commenting on the situation of trade :—The 
railroad companies hesitate to make their usual yearly contracts 
for rails and other iron supplies, and, as they consume about one- 
half of all the iron the country produces and buys abroad, the in- 
terruption to the iron business from this source alone is simply 
overwhelming. Like other interests, the companies are waiting 
o 4 solution of the financial — 3 but they are also waiting, 


competition is likely to be brisker than it has ever been. But no 

petition in the manufacture of rails can ever be carried so far 
as to make them at a loss, cost too much money to give 
any excuse for such foolishness. dollars may therefore he 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—AsueEr and Co., 53, Mohren-strasse. 
VIENNA.—Messrs, Gero_p and Co., 
LEIPSIC.—A. Twietmever, Bookseller. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 





TO CORRESPONDENTS. 


*,.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. i 3 

Letters are lying at our office for the following correspondents :—“ T. } & 
and “ F. Lamarque, Wrought Iron Caissons.” 

C. McL..—Cockspur-street, Charing Cross. 

J. F. W.—Merritt’s “ Treatise on Land Surveying,” Spon, Charing Cross. 

J. H. 8. (Aberdeen.)—You can obtain small propellers from the ** Model 
Dockyard,” Fleet-street. 

J. J. (freland.)—You can obtain the information you want from Messrs. 
Welch and Co., Portland-street, Lion Esplanade, Portsmouth. 

J. H. R.—We believe that a notice of the kind appeared in some foreign 
periodical, but we are not in possession of any more information on the 
subject than yourself, . 

A. B.—The practice varies. In some cases the diameter of the shaft is reduced 
inside ; in others the sides are left parallel the whole way up. The result 
seems to be about the same as regards draught in both cases. 

A Constant Reaper.— We fancy the arrangement you propose would work. 
We are not aware that any revolution indicator is in successful operation. 
The question of taking a patent depends for its solution on the facility you 
possess for pushing your invention. 

8. F. S.—Under the circumstances referred to in your first question, the 
hemisphere will assume the position indicated in your diagram by the sigure 
No.3. As regards the second, a column of water lin. in area and 2ft. 
high weighs a little less than 2 

Mo.e.—You do not supply any data on which to found an opinion. You 
say nothing of how the seams are riveted, or the dimensions of the boiler. 
You should send a svetch and full particulars of the experiment. So sar 
as we can see at present, there is nothing at all remarkable in the results you 
have obtained. 

W. ©. 8.—A temperature of 600 deg. gives the best chimney draught. You 
will gain nothing by reducing the temperature below 400 deg. We do not 
think you will sind it possible to contrive an air condenser of sufficiently 
small weight which will dispose of the steam from two cylinders l0in. by 
ldin. The best plan is to superheat the exhaust, and so render it invisible. 

Era.—You start with a false assumption. Cornish boilers of the best type 
properly jized do not suffer more heat to escape up the chimney than is 
necessary to secure a draught; and the best marine tubular boilers 
evaporate as much as 10 lb. of water per pound of coal. This duty has 
been exceeded by portable engines, as you will see if you refer to our reports 
of theengine trials at Cardiff, in 1872, 

J. W.—It is impossible to answer your question in a perfectly satisfactory 
manner, because everything depends on theoriginal quality of the machinery. 
Assuming, however, that the boilers will last seven years, then deprecia- 
tion for the jirst two years may be taken at 5 per cent., 10 per cent. for the 
next two years, and 15 per cent. for the next three Years. This would give 
enough to renew tie boilers and thoroughly refit the engines, when you could 
goon again for another seven years. As regards your second question, no 
answer can be given, as the practice varies. 





NAPLES WATERWORKS. 
(To the Bditor of The Engineer.) 
Sir,—I shall be much obliged to any correspondent who will give me 
the names of the engineers and contractors for the Naples Waterworks, 
Genoa, March 9th, 1874. 8. M. 





SCREW PILES. 
(To the Editor of The Ergineer.) 

Sir,—Will any correspondent kindly oblige me with the address of 
maker of screw piles? W. M. 

Dundee, March 16th, 1874. 

THE STRENGTH OF CAST IRON PLATES. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your correspondents give me any formulm, based on 
experiment, for the strength of cast iron plates firmly fixed around the 
edges, such as steam-chest doors, &c. J.T. 

March 17th, 1874. 








ENDLESS WIRE CLOTH. 
(To the Editor of The Engineer.) 

S1r,—Could any of your correspondents oblige by saying whether there 
are in England any makers of endless woven wire cloths for paper manu- 
facturers, as now sold on the Continent? H. 8. 

Manchester, March 16th, 1874. 

SUBSCRIPTIONS: 

Tae Evorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «2 «2 £0 148, 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tux ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 
Foreign subseriptions for thin paper copies are received at the following rates. 
ibers paying in advance, at these rates, will receive THE ENGINEER 
weekly, and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice aad pry met 
Turck Paper copies may be had if pref at double postage, 
Remittance by Post-office Order. 
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ADVERTISEMENTS. 

*4" The charge for Advertisements of four lines and wnder is three shillings ; 
each line afterwards, ninepence. The line averages eight words. Whenan 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the reef must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 

gularity, but regularity cannot be guaranteed in any such case. All 

advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX 0'CLOCK oN 
4 ke Tuunspay Evenine is nace Wee. 

*,' ters relating to advertisements and the ishii wiment of the 
Paper are to be addressed to the Publisher, Me my Riche 4 all 
other letters to be addressed to the Editor of Tur ENGINEER, 163, Strand. 
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DEATHS, 


On the 13th inst., at Litherland Park, aged 54, Mr. Joun Vernow, of 
Liverpool, Iron Shipbuilder. 


On the 15th March, at Greystones, Sheffield, Mr. Wrtt1aM WATERFALL, 
aged 63, M: Director of the Sheffield Waterworks Com 7 
On the llth , at 56, Prince’s-square, Hyde Park North, Mr. Per- 


civau Woopeare, C.E., late of Ottawa, third surviving son of the late 
William Woodgate, of Swaylands, Penshurst, Kent, aged 82. 

On the 3rd of March, at Abo, in Finland, Mr. Davin Cowtz, born in 
Montrose, and for many years established in Abo as engineer and ship- 
builder. Much and universally respected. Aged 74 years. 
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THE POSSIBLE IN COAL MINING, 

Some statements made not long since by Mr. Robert 
Hunt, Keeper of the Mining Records at the School of 
Mines, Jermyn-street, in a communication by him to the 
Statistical Society, have been rather inexactly reported 
in some of the daily papers, as quoted in our own 
“Notes and Memoranda” of a few impressions back. 
What Mr. Hunt actually did state in reference to the 
limit in depth at which coal could be worked was this : 
Referring to his own past observations, conducted in 
concert with Mr. R. Were Fox, in the mine shafts of 
Cornwall, he roughly summarised his results as to the rate 
of increment of temperature with depth by stating that 
for the first 100 fathoms in depth below the plane of 
invariable temperature the increment of temperature 
was about | deg. Fah. for each 50ft. in depth; that for the 
next 100 fathoms it was at the rate of 1 deg. Fah. for 70ft., 
and for the next or third 100 fathoms at the rate of 1 deg. 
Fah. for 85ft. in depth. The increase of temperature with 
depth in the metallic mines of Cornwall thus appears to 
be a decreasing series, and the temperature to be reached 
at some much greater depth might prove much below that 
calculated on the common assumption that the rate of 
increment is constant, and amounts to ldeg. Fah. for 
each 50ft. of descent. In reference to the limit in depth 
of coal working, Mr. Hunt also stated that coal mining was 
at present actually carried on in certain pits in Belgium at 
adepth of about 4000ft. From these quite independent 
facts he drew the inferences—first, that if coal working 
can be carried on profitably in Belgium at a depth of 4000ft., 
it may reasonably be assumed that it could be carried on 
in Great Britain at the same depth, and not improbably at 
even a greater one; secondly, that if the rate of incre- 
ment of temperature with depth be a decreasing series in 
the coal measures, as it appears to be in the Cornish 
mineral bearing rocks, the limit for coal working might 
yet prove a good deal lower than had been very commonly 

redicted. Wethink these deductions perfectly legitimate, 
bearing in mind, however, that there are many extraneous 
causes present amongst the mineral lodes and mine 
workings of Cornwall, as pointed out in the writings of 
Mr. Fox and Mr. Hunt themselves, tending to perturb 
the rate of increment of hypogeal temperature, which 
either do not exist at all, or to a much less extent in the 
coal measures and in the shafts and ways of coal pits. 
Some of these disturbing conditions, more especially 
chemical action induced or increased by the access of surface 
or sea waters to the lodes, and possible electric currents 
giving rise to chemical changes in the same, are of a nature 
to warrant the supposition that they should be less active 
as the depth becomes much increased; but these conditions 
have less application to the coal measures. 

Our present object is chiefly to draw attention to 
some results of very recent researches, which render our 
predictions within narrow limits as to the temperatures 
that may be met with at any given depths greater than 
have yet been actually reached, much less certain than 
before, and which point to conditions that may prove 
favourable or the contrary to the anticipations of those 
who urge that we may yet win coal profitably at depths 
vastly exceeding those hitherto reached. Men can possibly 
work for a short spell, aided by free ventilation, in an air 
temperature approaching 100 deg. Fah., but labour under 
such conditions is killing; and for continuous work in coal 
mining the limit of endurance is probably reached—at 
least for white men—at about 80 deg. Fah., at which tem- 

rature the air of the working might be maintained by 

nown methods of ventilation, though therock or other solid 
walls around are even at 100 deg., or possibly more, at some 
small depth from their surfaces. An eminent natural 
philosopher, indeed, on addressing a Scottish geological 
society, is reported to have said that at whatever depth or 
temperature down to the lowest at which coal might 
exist, there it could be worked; that the question 
was merely one of adequate local cooling by venti- 


lation with air previously artificially cooled. This, 
however, seems to be a mere mathematician’s view 


of the matter, for practically coal will cease to be 
workable, whether physically possible or not, as soon as 
the total cost of bringing it to bank at any given locality 
exceeds that at which it can be brought there from some 
distant locality where the total charges, plus the carriage, 
are smaller, 

It is thus of much more practical importance to discover 
the temperature likely to be met with at the extreme 
depths at which in other respects coal can be won and 
worked in our British coal measures, than to speculate 
upon what extreme of high temperature may find the 
limit of human endurance in hewing and getting it. It is 
not devoid of interest, however, to inquire what may be 
the limit in depth at which coal can exist at all, admitting 
the common assumption that hypogeal temperature, for 
many miles in depth at least, continues to increase at the 
rate of 1 deg. Fah. for each 50ft. of descent. The experi- 
mental facts—some of very old date being known’ to 
Gensanne, a French chemist and metallurgist, very early in 
the last century—upon which one of the most lucrative and 
important chemical manufactures of the present day 
viz., that of Young’s patent coal e depends—prove 
that at a temperature far below , or between 700 deg. 
and at 600 deg. Fah., coal is rapidly decomposed, not asin the 


H 





red-hot gas retort, mainly into inflammable gases and coke, 
but into various solid and liquid hydrocarbons, with little 
gas and little coke. The same sort of decomposition, indeed, 
goes on very slowly at far lower temperatures, as is evi- 

enced constantly in some of our more “fiery” seams of 
soft and rich bituminous coal, and more or less in all coal 
stored in large heaps, especially if aided by the presence of 
moisture. At half the temperature employed in Young’s 
process of distillation, namely, at temperatures between 
those at which tin and lead melt, decomposition into liquid 
and solid hydrocarbons still goes on, though less rapidly. 
On the preceding assumption, therefore, it follows that at a 
maximum depth of 40,000ft. coal as such cannot exist, 
and it is not probable that—even aided by the superincum- 
bent pressure and in quite dry seams —it can have a perma- 
nent existence at even half that depth. At such at 
depths as between four and eight miles or more, at 
the temperatures assumed, would probably be replaced by 
hydrocarbons like native naphtha or petroleum. It is indeed 
highly probable that such a process of natural distillation, 
which has occupied ages in completion, has been the origin 
of the mineral oil wells of the United States, of the great 
deposits of ozokerite in the lignite formations of: Ger- 
many, and of many fossil hydrocarbons known to science. 
The depth of the sedimentary strata is so great that it is 
not impossible that coal beds existing as the lowest mem- 
bers of the carboniferous formation may be buried to a 
depth of even five-and-twenty miles from some parts 
of the surface. There is gx reason to suppose 
that the great Westphalian coal-field which dips to the 
north may, like our own Newcastle field, extend beneath 
the North Sea, and, if so, exist there at a depth of many 
miles, But in that case, at depths exceeding four or five 
miles, it is not coal, but petroleum, that probably fills the 
seams. And this may be true as to seams now existing at 
very much shallower depths, if at some former period they 
have been covered to much greater depths by formations 
since removed by denudation. We may therefore conclude 
with some assurance, that whatever may be the increased 
powers of working, that science and inventive progress may 
place in the hands of our posterity, the limit of coal work- 
ing can never be required to reach more than three or 
four miles from the surface. All this proceeds upon 
the rate of increment of hypogeal heat long commonly 
admitted by geologists. The researches of Sir William 
Thompson and of some others as to hypogeal tempe- 
rature have tended to throw considerable doubt upon 
the longer admissibility of the view, adopted on certainly 
very insufficient data, that such a rate of increment 
could be true for great depths, Observations made during 
the last fifty years have, on the other hand, proved that 
this rate of increment is by no means true for all 
parts of the globe. Nor is it even the same for not far 
distant shafts, or mines, or artesian wells. Nor does it 
hold good in some observed instances for the same shaft 
at ditierent parts of its depth. These discrepancies caused 
the late Mr. Hopkins, of Cambridge, who examined the 
subject closely, to conclude that there was some unknown 
cause which disturbed the rate of increment of heat, 
irrespective of and in addition to the causes pointed out 
by him—the chief of these being a difference of conductivity 
for subterranean heat prevailing in different strata or 
superposed formations. 

In a remarkable paper read before the Royal Society in 
June, 1873, “On the Nature and Origin of Volcanic Heat,” 
and since published in the “ Philosophical Transaetions” 
for that year, a solution has been given of that “ unknown 
cause” which it is highly probable is the true one, and 
which attributes the variations of hypogeal increment 
to the variable amounts of work transformed into heat in 


the different strata constituting the outer crust of our 


globe, by their tangential compression, produced by the 
contraction of our planet in its secular cooling, the resist- 
ance to which compression varies in different strata, and 
so also the heat of its transformation. 

Space prevents our attempting to develope further here 
this curious and important deduction, We can only refer 
such of our readers as are interested to the paper itself; 
but meanwhile, from the abstract and profound investiga- 
tions to which we have referred, two practical inferences 
consolatory to the future seeker for coal at greater depths 
than have been yet attempted may be extracted—tfirst, 
that it is improbable that the temperature in descending 
does increase as fast as commonly imagined; secondly, that 
localities exist in which the rate of increment is slower 
than in others, and vice versa; and that it is possible to 
predict situations—whether in coal measures or in other 
formations—within which the rate of increment shall be 
found the least within the whole area of choice. 


[GUNS AND ARMOUR. 

Tue Standard is almost invariably accurate and well- 
informed on all subjects connected with ships of war and 
ordnance, and we therefore reprint without hesitation an 
article from its pages which contains the first tolerably 
complete description of the proposed ironclad Inflexible 
that has been published. It will be seen that the Inflexible 
will be in every respect the most powerful ship that has 
ever been constructed, her armament consisting of four 
80-ton guns. To us, however, the most interesting fact 
connected with the ship is the adoption of a method of 
arranging the pn ad spe which, in these pages, we 
have long and persistently urged on the Government. Itis 
manifest that if a shell were to break up on leaving the 
muzzle of a gun its power of getting through even a very 
thin armour-plate would be gone; and this fact at once 
suggests the only means of keeping shells out of a ship by 
the aid of armour of moderate weight. Instead of disposing 
all our iron in a single thickness on the side of the ship 
we have suggested the division of the armour into two 
sections or thicknesses, separated by an interval, the 
necessary dimension of which has yet to be accurately 
determined by experiment. The shell on striking 
the first plate explodes, and nothing but fragments 
are left to impinge on the second plate, i 
difficult to see how, under such circumstances, any gun 
could be constructed to pierce a ship carrying, say 
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two 6in. armour plates. We believe that the idea was 
first promulgated years ago by an artillery officer whose 
name we have forgotten; and when we first suggested the 
scheme we did so in ignorance that it had already been 
proposed. Our suggestion was made light of in certain 
quarters; but ignorant criticism will not affect scientific 
truths, and wefeel no small pleasurein ss out that pre- 
cisely this system of construction is to be adopted in the In- 
fiexible. Sheisto be protected by two 12in. plates separated by 
alconsiderable distance. In the words of our contemporary, 
“ Supposing a shell from the Woolwich Infant to be fired 
at the Inflexible from a distance of 1000 yards, the shell 
would explode as it passed through the first plate, and its 
shattered f ents alone would reach the second.” This 
is precisely the point which we have pressed upon the 
attention of artillerists. We are happy to find that the 
sufficiency of our argument has been recognised at last. In 
the Inflexible the space between the two plates is to be filled 
in with backing, but the precise nature of the backing has 
yet to be determined. There will always be a risk that the 
shell in exploding may get so far through the first plate that 
much of the energy of the powder will be expended in 
tending to blow the first plate off the ship’s side. It is to 
be remembered, however, that the impact of the shell 
tending to drive the plate in will be almost synchronous 
with the effort of the powder to blow it out; and the 
chances are that the influences thus brought to bear on the 
plate will help to counteract each other. The utmost 
possible freedom of escape should be left to the powder 
gas, however, and it is possible that were such a mode 
of construction practicable, the best results would be got 
by leaving the space between the two plates unencumbered 
by backing of any sort, the plates being secured together 
by stringers, or by stays so as to resemble on a gigantic 
seale the side of a locomotive fire-box. Possibly it may be 
found that it will be better, on the whole, to fill up the 
space with solid timber; but it would be well to try 
both systems at Shoeburyness. Whether a ship thus 
armoured does or does not run the chance of having her 
outer plates blown of, it is certain that no other expedient 
with which we are acquainted holds out anything approach- 
ing the same prospect of immunity from the consequences 
of shell fire, as that which is to be adopted in the construc- 
tion of the Inflexible. 


LOW-PRESSURE CONDENSERS. 

A LITTLE reflection will show that under certain condi- 
tions it is by no means necessary that all the steam dis- 
charged from an engine should be condensed in order that 
the benefits bestowed by a good vacuum may be obtained. 
Nothing more is needed in any case than the condensation 
of one cylinder full of steam at atmospheric pressure per 
stroke; and it is waste of power to condense more than 
this quantity. Very many engines work with a terminal 
pressure of 15 lb.above the atmosphere. Then, two cylin- 
ders full of steam at atmospheric pressure are sent into the 
condenser at each stroke, and twice as much power is ex- 
pended in working the air pump, and twice as much con- 
densing water is used, as there is any real necessity for. 
But this does not represent the whole loss, because the cost 
of the condensing apparatus is increased; where condensing 
water is scarce the vacuum is impaired ; and we sacri- 
fice the power of heating feed-water with facility to 
212 deg. by thus turning steam into a condenser which might 

-.just as well go into a feed heater. The proper course to 
pursue is to turn the first portion of the exhaust into the 
atmosphere, and then to turn the remaining portion of the 
steam into a condenser, and so obtain a vacuum. The 
principle thus enunciated was carried into practice years 
ago, and with much success, by Dr. Alban. He used an 
enlargement of the exhaust pipe of a pumping engine asa 
condenser. This lay in a tank and was fitted with an in- 
jection rose and a flap valve closing the end furthest from 
the engine. The steam was discharged from the cylinder 
at a pressure of nearly 30lb. above the atmosphere. 
Entering the condenser, it filled it, stopped the injection, 
blew open the flap valve, and ejected air and water. 
Immediately becoming cooled by the cold sides of the pipe, 
the steam was partially condensed, the flap valve closed, the 
injection water entered, and a capital vacuum was esta- 
blished, and the whole cycle of events did not occupy half a 
second. Dr. Alban did not measure the vacuum he 
obtained ; that it was good, however, is proved by the 
fact that shutting the injection cock sufficed to stop the 
engine when fully loaded. This system, which for want of 
a better name we have called “ low-pressure condensation,” 
because only steam of low pressure is condensed, has been 
applied in another way, described in our columns a few 
years since, and we have now lying before us a little - 
phlet published in the United States, from w! i, os 
gather that the principle has been tested on a scale on 
the Mississippi. The particulars of the trial, if such it 
may be called, constitute an interesting episode in the prac- 
tice of mechanical engineering, and we therefore place them 
in some detail before our readers, 

It is well known that on the Mississippi only high-pres- 
sure engines working without condensation have been in 
favour. It appears, however, from the phlet to which 
we have referred that condensation would enjoy patronage 
but for certain drawbacks. The river boats Lee to call 
at water-side stations with the regularity and precision of 
railway trains, and it is stated that in the case of con- 
densing engines two revolutions are required to secure a 
good vacuum, and that condensing engines consequently 
do not work with the requisite rapidity and force; that, in 
a word, they are not so “ handy” as high-pressure engines, 
which, ordinarily working with a fair measure of expan- 
sion, can at a moment’s notice be made to steam 
nearly full stroke, and so make even a quarter revolution 
at full speed. Three American gentlemen—Mesars. Jones, 
—- and ma Pin endeavoured to combine the 
use of engines exhausting steam at ve: igh preasure, and 
partially dependent on that eahaust ter ught, with a 
condenser; and it appears from what we can learn that 
they have been very successful. The new condenser has 
been tested on a vi scale, having been fitted to the 
United States mail boat Natchez, running weekly between 





New Orleans and Vicksburg. The Natchez is of the usual 


type of American river- with an enormous super- 
structure—a floating hotel, in fact. She is 307ft. long, 
47ft. beam, and 10ft. deep in hold. Her ordinary draught 
is 7ft. 6in., but she is sometimes loaded to a draught of 
13ft. 6in. Her engines are, of course, unlike anything in 
use in this country. They are nearly horizontal, inclined 
engines, standing quite distinct, one on one side and the 
other at the other side of theship. They drive two paddle- 
wheels 43ft. 6in. in diameter, with float-boards 15ft. 8in. 
long and 34in. deep. The eylinders are 34in. diameter and 
10ft. stroke, and the pad make 16 revolutions per 
minute, the pressure of steam being not less than 130 Ib. 
on the square inch. We venture to think that this is 
tolerably colossal engineering. It is not every day that in 
this country we hear of 1301b. steam carried in 34in. cylin- 
ders with a stroke of 10ft, Steam is supplied by eight 
boilers. Each boiler is a plain cylinder 34ft. long and 
3ft. 4in. diameter, containing two flues each 14$in. diame- 
ter. The boilers are laid side by side about 6in. — 
and are externally fired at one end by grates 5ft. long. 
The flame under the shells to the back end, and 
then enters through the flues to the front, and thence to 
two smoke-stacks, the boilers being arranged in two 

ups of four in each group on the larboard and star- 

Before the condenser was put on the engines dis- 

charged the waste steam up the chimney to produce suffi- 
cient draught, and this caused so much back pressure that 
steam of 140 1b. and nothing less enabled the boat to keep 
time on the river. We are told that since the condenser was 
— the exhaust in the chimneys has been discarded, and 
that the boat now keeps time with 1101b.steam. We give the 
words of the author of the pamphlet before us:—“ It was 
the custom previous to the introduction of this improvement 
to the steamer Natchez’s engines, to exhaust her waste 
steam from cylinders through reduced nozzles stationed in 
centre of her chimneys to create an artificial draught to 
her furnaces to increase heat to generate sufficient steam in 
her boilers; 1461b. pressure on the square inch was the 
pressure required to make business time with the Natchez 
steamer when working as a high-pressure non-condensing 
steam engine. Since the i Serpe of this improvement 
to her engines she is enabled with ease to generate all the 
steam she requires. 110 1b. of steam will now do the same 
work that 1401b. did before. The exhausting of steam 
through reduced nozzles brought back pressure on her 
pistons, materially reducing the power of her engines. The 
artificial draught drew heat from her furnaces into her 
chimneys. This heat, in connection with the exhaust 
steam, sufficed to destroy a pair of chimneys in two 
seasons. The replacing of chimneys with new ones every 
two or three years is a severe expense to owners of boats. 
One pair of chimneys with this new improvement will last 
nearly as long as the boat.” We fancy that there is not 
much exaggeration here. 

It is time now to —> the system of condensation 
adopted ; and this we s do as briefly as possible. 
engine is fitted with what is known as a steam diverting 
chamber, into which three pipes open. One is the exhaust 
from the engine, one leads into the open air, and the third 
opens into an injection condenser drained by an air pump 
in the usual way. In the diverting chamber is a double- 
beat valve worked by a cam on the crank shaft, so arranged 
that when the pipe to the air is open that to the condenser 
is closed, and vice versa. The cylinder valves are poppet 
valves, worked by le and cam gear of an ordinary 
type well known in the States. As the steam exhausts 
suddenly at the end of each stroke it enters the diverting 
chamber, and finds the valve to the air open and that 
to the condenser closed. The pressure at once falls 
to that of the atmosphere, and at the same moment 
the valve to air is closed and that to condenser 
opened. The cylinder full of steam at atmospheric pressure 
is then condensed in the usual way, and we are told that a 
steady vacuum of 25}in. is maintained. When the boat is 
“landing” the condenser is thrown out of gear in a 
moment, and the engines are worked high-pressure with 
fu 


ll steam. As soon as she proceeds on her trip the con- 
denser is thrown into gear again and condensation proceeds 
as before. We have omitted to mention some matters of 


detail, such as the use of the exhaust steam in heating the 
feed ; but we have said enough te explain the principle in- 
volved, and that will suffice for our present purpose. 

It only remains to consider the shiatios gained. We 
are here at the mercy of the inventors, as we have no 
means of checking their statements, but we fancy that they 
are, upon the whole, reliable. They are too precise and 
too publicly made to be untrue. However, we give the 

precisely as they have reached us, without in 


any way vouching for their accuracy or disputing their 
correctness :— i 
Stat t of fuel ed on steamboat Natchez without condenser. 











Is. 
Trip No. 1—Dec. 25, 1870 .. «+ of «+ oe ee 1,812 25 
ee ee ig Geers ee ee 1,652 10 
a S— 55 7% ow» ee se oe oe 1,899 25 
” 4— 5, 15, » eo ce ce eo of oc 2620 00 
9” 5— 5, 21, »» se 00 06 ee oe oe 1,884 30 
90 C— 5 2, ws ee 0s ce of of oo 1,874 55 
” 7—Feb. 5, 5, ee ee oe - 2,026 85 
<, a ae. . 2,080 25 
” — » 19, ” . 1,966 75 
Total .. 2. oo co + 17,216 30 

With condenser applied. 

Dols. 
Trip No. 1—Nov. 8, 1878 .. .. oe os of os 2,412 25 
” 2— , 15, » oe oe oe oo 1,244 50 
” oo 22, 5» eo ce co eo ce e+ 1,002 75 
” t—_ 29, ” . oe « ee 1,086 25 
” 5—Dec. 6, ,, os 00 ee + 1,188 75 
» O— , 18, » oo oe oe - 1,228 60 
| Us OS oe ee ° + 1,296 80 
os 8—_ wp 2%, 4 co ce co cc col co AghT 75 
- » O—mdan, 8, 1874 2. .. oe oo «- oo 1,269 50 
Total .. «2 «2 «+ oo «+ 10,987 05 


ee a correct transcript from the fuel-book of the steamboat, 
Saml. Ayles, Clerk, Steamer Natchez. 
Dols. 
Amount paid for fuel without condenser.. .. «+ 17,216 30 
. with 10,987 05 





Amount saved by use of condenser .. .. «. «+ 6,279 25 





On the whole we think that Messrs. Jones, Pauly, and 
Leathers have introduced a substantial improvement in 
steam engineering, and we feel certain that the i 
of a Bi system of low-pressure condensation would 
prove useful in many districts where water is scarce in this 
country. Our readers will do well to bear in mind, how- 
ever, it is only applicable to cases where the steam 
— at a nae ——., above that of the 
atmosphere, an ill not apply in any way to i 
which expand below the atmospheric line. There pny 
numbers of non-condensing engines at work in the manu- 
facturing and mining districts which could easily be im- 
proved in economy and augmented in power by the aid of 
condensers, and these are not used solely because water is 
scarce. But by the system we have described the water 
required is reduced to a minimum, and an engine may 
work to 300-horse power, and use no more condensing 
water than will suffice under the ordinary system for an 
engine of 100-horse power. We can assure our readers 
that the thing is worth consideration. 





Ralsinc SUNKEN SHiIPs.—At the last meeting of the Inventors’ 
Institute, held at 4, St. Martin’s-place, Trafalgar-square, Mr. Var- 
ley, C.E., in the chair, a paper was read by Mr. T. Vafea, of Liver- 
pool, on improved means for ye | sunken ships or vessels, and 
also the prevention of foundering of same. The main features of 
the plan were first closing hermetically the hatches, port-holes, 
and all other openings in the deck or upper or side of the 
ee ee es eet eee ene own air to 
the bottom of the ship through tube or tu! which are in- 
serted either through the bottom of the ship’s hull or through the 
ship’s deck, such tubes being passed down to the bottom of 
the ship. The air so introduced into the bottom of the ship rises 
by itself inside of the ship towards the underside of the deck, and 
not being able to escape presses the water contained in the ship 
down and out of the ship through the hole made by accident, or 
through holes made in the ship’s bottom to allow the escape of 
said water, such air thus introduced rendering the ship buoyant, 
and causes the same to rise to the surface. To prevent the shi 
from foundering, or reducing the risk to a minimum, the ship is 
aaa with air-tight covers, which, when fixed over the openings 
in the ship, confine the air necessary for floatation therein, and 
this air wsll always keep the ship buoyant and resist the entrance 


of any water intotheship. Mr. also read a paper on his 
mode of sunken ships, which was effected by passing chains 
round mn vessel, and such chains being maintained and 


drawn up in a vertical position with the sides of the ship, thereby 
avoiding the risk of breaking in the sides of the ship while being 


Fan VENTILATION OF Mines.—TzsTInG A NEW PaTENT aT 
DARFIELD MAIN COLLIERY, NEAR BARNSLEY.—On Thursday a new 
fan, which has been recently put down at the Darfield Main 
Colliery, near Barnsley, by Messrs. Easton and Tattershall, of the 
Alexandra ~—— Leeds, and which is patented by that firm, 
was tested, and showed some satisfactory results. It will be 
remembered that an accident took place at this colliery in 1872 
which resulted in the whole of the worki having to be flooded 
to put out the fire. The owners have resolved to try fan ventila- 
tion. A powerful fan has recently been Pm down which mea- 
sures 40ft. in diameter, 10ft. wide, with diaphragm plate in the 
centre, by which the air goes in on both sides of the fan, and is 
divided or carried direct to the vanes, The fan is driven by a steam 


Each cages 24in. cylinder, with a 4ft. Gin. stroke, fitted with expansion 
slide 


valves so as to cut off the’steam at any part of the stroke. 
The results given were as follows :— 


Revolutions Water gai Cubic feet of air 
™ — 


minute. per minute. 
$2 a+ We 11-10 92,000 ' 
41 eo o 21-10 =. 121.000 
50 oo eo 31-10 178,000 é 


58 oe oe 3 9-10 ee . 
With a water gauge oneand a-half inches fifty-eight revolutions per 
minute will be easily obtained. When the pit is opened out and 
the air ways clear, the quantity of air going in be at least 
35,000 cubic feet per minute more than will be required by the 
ae colliery, and nearly twice as much as will be found in any 
colliery in England. The fan can be safely worked at seventy 
revolutions per minute, so that the quantity of air will be greatly 
increased. e fan is a great saver of fuel, for whilst the fur- 
naces which used to ventilate the Darfield Main Colliery consumed 
80 tons of coal per week, the whilst giving a great deal more 
air, only requires about 15 tons of coal weekly. 

Patent FuEL MaNuUFACTURE.—A company has been formed, of 
which the Duke of Sutherland, Lord John , Mr. Pender, M.P., 
and other influential gentlemen in Scotland are propri , With a 
view to manufacture a compact fuel of highly heating power out of 
= myly sere ee racticability, 
engag, “are its pi ’ 
especially so far as the manufacture of a good fuel for marine pur- 
poses is concerned. The —_ i 
on Mr. Pender’s estate at eld, near Ba 
noted for its rich yield of mineral. 
miles long, costing £18,000 or £20,000, 
use of the company. A mine of extremely soft small coal is 
worked on the same estate, and the tar necessary to turn this into 
from the extensive shale 
last a large 


has 


ing being for the most part taken from it. The heating of the tar 
takes on this floor. The substances thus prepared are 
allowed to fall into a chamber below. The tar through a pipe 


BE 
F 
5 
p 


and sufficiently solidified to allow of their being 
freely After a time they become as hard, if not 
harder, than ordinary coal. Many tons of are thus stored, 
pla yews pee ae 9 way in six or seven weeks will be 
conveyed reach of the consumer. The combustible and 
heating qualities of the coal have been tested with satisfactory 
results, and it is estimated that 1500 tons of this fuel will only 
the Cohen oy by Ee Seen of oott, e 
power. Its suitability for marine 
probable. Those interested in the company cxpunsa their 
satisfaction with the works. 
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THE MANCHESTER EXHIBITION. 
THE Manchester Sectional Boiler Company exhibit two models 








of Shepherd’s patent boiler, one being intended for land, the 


other for marine The principal feature in both boilers 
consists of a number of wrought iron conical vessels in which the 
water is held and the steam The illustrations 
sent a land boiler composed of fifteen conical tubes mar! 
A, A, A; B is the trunk or main steam pipe; C C the feed-water 
and blow-off pipes; D the steam chamber; EE are the branch 
pipes connecting the various sections or tubes one with another, 
and also with the main trunk pipe B and feed-water or blow-off 
pipe C;-F F and F* F" are plates or blocks, which, being placed 
above the blow-off pipe C and below the trunk pipe B, thus form 
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the level of the water may be ascertained. The extractor can 
be connected with a steam trap for taking off the water, or a 
cock can be opened occasionally to empty it. From the steam 
pipe connected with a 12-horse engine this apparatus has 
ete forty-three gallons per day which otherwise must have 
passed into the cylinder. 

One of the most practical means of effecting a decided economy 
in the consumption of fuel is, unfortunately, not likely to be 
noticed by many visitors, as it is only shown by a drawing not 
placed in a v prominent ition—we refer to Voisin’s 
flameless dng Bt ome By this furnace a saving of 50 per 
cent. of coke is stated to be actually effected in a cupola recently 
erected at the foundry of Messrs. Mather and Platt. The cost | 
of altering a furnace according to this system is small, and if | 








SETS 





SHEPHERD'S BOILER. 


is turned into carbonic oxide, CO, which is a combustible gas, 
evolving when burning a large quantity of heat. Carbonic 
oxide, like every other combustible gas, requires'the presence of 
air for combustion, or rather of the oxygen contained in atmo- 
spheric air. In ordinary cupolas the highly heated carbonic 
oxide which is discharged at the top there meets the requisite 
air for combustion and ignites, producing a considerable heat, 
which is completely wasted. The product generated by that 
combustion is again carbonic acid, CO -4+-O0=CO,. It is then 
obvious that an additional supply of air, given into the furnace 
at the very spot where carbonic oxide is formed, will cause this 
and other combustible gases which may have been produced to 
burn inside the cupola, so that the heat evolved during that 
combustion will be applied to the metal to be melted. This 


in 
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a chamber or flue through which the heated gases travel from | anything like the saving mentioned can be guaranteed, a real | additional supply of air is given in Voisin’s cupola furnaces 
the furnace to the damper, and at the same time form a protec- | step in the economical consumption of fuel will have been made. | through the upper set—T, T, T, T—of tuyeres. The result of this 
tion for the various joints and connections against the action of | The aim of the invention is to burn in the interior of the furnace, | arrangement, by which hitherto wasted heat is made use of, is a 
the heated . The cones are entirely formed of wrought | and at the very spot where they are formed, the combustible | considerable saving in fuel, a more rapid fusion, and the disap- 
iron welded and riveted together.- It will be noticed that no | gases generated during the process of working, and hitherto | pearance of flame at the furnace top, whence the name of 
stays, tie rods, or gussets are requisite in this mode of construc- | allowed to burn to waste at the furnace top. For that purpose | “ flameless cupola furnace.” The upper set of tuyeres creates 
tion. No joint is exposed to the action of the fire, and they can | an additional supply of air is given at a proper height through a | an additional zone of fusion, thereby accelerating the melting of 

In front of each tuyere there is placed in the belt a 





all be inspected without difficulty, the firing floor and the roof of | set of tuyeres, the ordinary supply near the bottom not being | the metal. 
sight hole S, on which is fixed a frame containing a piece of 


the boiler being formed of cast iron blocks, which, like every | interfered with. The same number of tuyeres are placed in the 
portion of the boiler, are interchangeable. It can be completely | upper set as in the lower, and the two sets are connected by 
inspected both internally and externally without taking it to | means of an annular air chamber, A, B,C, D, which can be 
pieces—an obvious advantage over most sectional boilers. The | formed either outside or inside the shell of the furnace. 


setting of the boiler is extremely simple, and only requires two 
straight side walls and a fire-brick furnace crown. The feed- 
water enters at the lowest level and through the smallest 
a of the ony so that . the heat is received from the 
gases the water a constantly increasing space for its expan- 
sion; good circulation is thus obtained, the water condling 
freely in a vertical direction, and is not made to pass through a 
series of tortuous passages and angles before it can become 
steam. Owing to the manner in which the tubes are arranged 
the gases cannot pass in a direct course from the furnace to the 








flue, but are compelled to follow a zigzag route, thus impinging 
on every portion of the heating surface. From carefully con- 
ducted experiments continued for a period of five months, it is 
stated that a boiler of twenty tubes evaporated 60 cubic feet of 
water per hour with a heating surface of 300 square feet and 
17 square feet of fire-grate, the constant duty being fully 11 Ib. 
of water evaporated by 1 Ib. of coal, the feed-water entering cold. 
One of these boilers is shown at work every Tuesday in Man- 
chester, and cards of admission are issued to the visitors to the 
mg oo The marine — consists of a number of conical 

water tubes placed upon and communicating with an ordi 
cylindrical boiler cottalnian a large ~ Ths 
furnace is placed at a high level, and the gases after 


between the conical water tubes proceed downwards and hb 
the fire tubes in the lower boiler, travelling under the latter to 
the chimney. The same company exhibit a drawing of Shep- 


herd’s water extractor, consisting of a cast iron chamber placed 
_ p op song ipe, pote Rar sectional area of 3 to 1 
; chamber is i 
by a mid-feather on the lid, and oe iaeteae at ciemnes 
is provided with a series of louvre bars 
is sieved, dividing it into a number of jets and altering their 
separated from 
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VOISIN'’S CUPOLA. 


upper tuyeres have only half the sectional area of the lower 
ones, and both sets are always worked together. The following 
is the explanation of the chemical reactions which occur in 
cupola furnaces altered upon Voisin’s system, as set forth by the 
inventor :—The air forced through the bottom set of tuyeres 
T T, burns out the coke and generates carbonic acid CO., which 
is an incombustible The considerable heat involved by the 
production of carbonic acid has caused the coke which lies over 
the bottom tuyeres to get red hot. In its way upwards the car- 


coloured glass, through which the action in the furnace can be 
observed at any time. Our readers will scarcely fail to notice a 
The | considerable apparent resemblance between this aud I:eland’s 
| patent cupola. 


Perhaps the most compact and useful cooking range in the 
Exhibition is one styled the “Unique,” the invention of Mr. 
John Smith, of Shrewsbury. It is particularly well adapted for 
small kitchens, and comprises most of the advantages of larger 
and more pretentious ranges. There is no attempt made to 
abolish the open fire, which is so essential for ventilation and 
removing all greasy exhalations, but, at the same time, the flues 
are so arranged that the oven and boiler are thoroughly heated 
and a considerable amount of hot plate surface is provided. A 
tubular canopy is placed over the fire, by which the smoke is led 
into the chimney, and a sliding rack is attached to it by which 
various articles can be conveniently suspended over the fire. 


| The draught up the chimney can be regulated at pleasure by 


means of a regulator. 

The same inventor also shows a tubular valve grate, for use in 
ordinary sitting rooms. The bars of this grate are semicircular 
on plan, and project into the room considerably over the grate 
in a semicircular ornamental canopy furnished with valves, 
which can be opened or shut, for ventilating purposes, and thus 
modifying the draught through the fuel. The draught can also 
be regulated by a throat valve, a slide rest connected with which 
can be set at quarter, half, and three-quarter draught. 

In our description of Gall’s mercurial self-regulating air valve 
we stated that the principal difference between it and Prideaux’s 
furnace door consisted in admitting cold air at the back of the 
furnace, instead of hot air at the front. While still retaining 
our opinion as to the best position for the admission of air, we 
think that the temperature of the air admitted through the 
bridge is likely to be as high, or higher, than that passing through 
the doors. 

When the question came before the committee of the best 
mode of providing steam for the various exhibitors who wished 
to show their machinery in motion, numerous applications were 
received from inventors of patent boilers wishing to show them 
at work. To have allowed them all to be erected and put under 


| steam would have been open to many objections, and have caused 


a considerable expenditure of fuel. To have selected one of the 
applicants to supply steam would have been invidious, and 


| created a jealous feeling among the other inventors. The 
| committee, therefore, agreed to invite Mr. Joseph Clayton, of 


Preston, to supply one of his boilers to drive all the machinery 
in the Exhibition. This invitation was promptly accepted by 


, Mr. Clayton, who was anxious to put in a boiler of the Lanca- 


shire type ; but the committee restricted him as to size, having 
an eye to economy, and there being not much machinery to drive. 
The boiler is of the Cornish type, 21ft. long by 5ft. 6in. diameter, 
with one flue through 2ft. 9in. diameter, and made throughout 
of best South Staffordshire and Low Moor iron. We may say 
from personal inspection that all the fittings are of the most excel- 
lent quality, having been brought to their present efficient state 
by such detailed improvements as long experience has 8 » 
The stop or steam valve is not placed on adome, but on the shell 
of the boiler, and to prevent any chance of priming there isattached 
to it in the inside of the boiler an anti-priming pipe, being a pi 

with slits cast on the top side, and slung horizontally immediate y 
below the crown. The feed valve is p at the front of the 
boiler, on the left-hand side ; the clack being loose, and the water 





bonic passing through of red-hot bin 
with Janie of carbon Suni to that it colon, ond 


fed from below,fit forms an efficient back clack. It is also so 
situated that should the clack leak at night, or any other time 
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during the absence of the attendant, the water in the boiler 
would not escape soas to leave the flue bare, the valve being placed a 
few inches above the level of the top of the flues. Attached tothe 
valve, and running into the boiler for about 12ft., is a pipe, the far 
end of which for about 6it. is pierced with small holes, through 
which the feed-water is forced, care being taken that these holes 
are placed so that the water shall be* spread among the body of 
water, and not against the sides of the boiler. The apparatus for 
tuking the scum off the water consists of a trough running along 
the right-hand side of the inside of the boiler. This trough is 
made in short lengths for convenience of passing them into tbe 
boiler through the man-hole. They are suspended with their 
surface a little below the water, and are connected by pipes to a 
tap fixed in front of the boiler. This tap has an engraved plate 
fixed to it, directing the attendant to open it at certain intervals. 
This tap is connected by a pipe with the drains. The water 
gauges are in duplicate, so that if one fails or meets with an acci- 
dent the other may be relied on. There are two safety valves, 
one is of the dead weight kind, ¢.¢., the valve is loaded with or 
has slung to it a sufficient amount of dead load without any 
leverage to overcome the pressure at which the boiler is intended 
to be worked. The other is a compound high steam and low 
water safety-valve, i.e., it will blow off when the steam in the boiler 
becomes of greater pressure than the valve is set at, or it will also 
blow off if by any accident or neglect the water becomes too low 
The blow-off tap is fitted up with a compound gland, and is 
made entirely of brass, so that no corrosion can take place or 
the tap begin to leak by reason of any unequal expansion of dif- 
ferent metals. The dampers—of which there is one to each side 
flue—are brought under the control of the attendant by a neat 
arrangement of gearing by which the handles, being placed in 
front of the boiler, can be regulated at pleasure as required, 
without leaving the fire-hole. Engraved plates with pointers 
show the position of the dampers. The workmanship of the 
boiler is excellent, and. this affords a good opportunity of com- 
paring a highly-finished boiler of a simple type furnished with 
the most modern appliances, as approved of by the various boiler 
insurance companies and adopted in the best manufacturing 
works in the country, with the various varieties of multitubular 
boilers in the Exhibition which are intended to supersede it. 

We have now concluded our description of this interesting and 
novel exhibition, and must congratulate the society on the 
success which has attended their efforts. We believe it is not 
the intention of the council to award any prizes to the exhibitors 
other than a recognition of the exhibits that are deserving of 
it ; and we do not think there is any cause to regret this deci- 
sion, for medals and diplomas of honour have been granted so 
indiscriminately at other exhibitions as to be of little value. 

There is no doubt that this collection of fuel-saving appliances 
has done much good, not in drawing the attention of coal con- 
sumers to the importance of effecting a saving in the consump- 
tion of fuel—for most people have felt the necessity for arriving 
at this desirable result through the increase of the coal account 
—but in showing them what has been done in this direction, 
and bringing under their notice many contrivances with which 
they were previously unacquainted. 

The Society for the Promotion of Scientific Industry has made 
a good start, and profiting by the experience gained in the man- 
agement of this their first Exhibition, we expect to see their 
next undertaking even more successful than the present one, 
though the number of visitors and receipts have far exceeded 
the most sauguine expectations. 





THe GERMAN IRONCLAD FLEET.— A new ironclad frigate was lately 
launched into the Oder from the Vulcan Works at Stettin in the 
presence of their Royal Highnesses the Crown Prince and Princess 
of Prussia and their two sons. The vesse!, which is intended for 
the German navy, was christened the Preussen by the Princess 
instead of Borussia, which name it was originally determined 
she should bear. The Preussen is designed upon the model 
of our Monarch, that is to say, she is a cruising turret-ship; 
she carries in each turret two Sin. breech-loading steel guns, and 
fore and aft a similar gun of smaller calibre. The German iron- 
clad fleet with this addition now numbers ten presentable vessels 
of large tonnage and three small ironclad torpedo vessels, while 
five large turret-vessels are in course of construction and three 
more torpedo boats. When these are completed the fleet will 
number, including the Rhine gun-boats, twenty-three armour- 
cased steam vessels, the largest of which has over 9500 tons dis- 
placement, and carries engines capable ef being worked to a power 
of more than 8000 horses, 

CLEVELAND INSTITUTION OF ENGINEERS.—The fifth meeting of 
the session was held in the Cleveland Hall on the evening of 
Thursday last, Mr. Jeremiah Head, president, in the chair. 
The proceedings commenced with the adjourned discussion upon 
**Coal Cutting Machinery, Xc.” Mr. Jeans, of Darlington, the 
reader of the paper, disowned any intentional bias against the 
Firth machine, but still upheld his preference for the Gartsherrie 
machine. Mr. Firth, of Leeds, then entered upon an elaborate 
defence of his machine, in the course of which he stated that 
the one at Hetton Colliery was ten years old at least, whereas 
the Gartsherrie machine there was bran new; he thought the 
comparison not fair, and furnished results which represented 
his machine as it now stood, The discussion upon the paper on 
* Tramways,” by Mr. Alfred Dowson, of Westminster, was then 
entered upon, when some facts regarding the comparative dura- 
bility of Mr. Dowson’s scheme were elicited. The proceedings 
were brought to a close by the reading of Captain Bodmer’s paper 
**On Machinery for Making Slag Bricks,” by Mr. W. Fallows, 
engineer, Teesside Ironworks, Middlesbrough. Both discussions 
and paper were illustrated by large diagrams, and Mr. Firth 
exhibited a beautiful work—the model of his coal cutter. The 
proceedings of the institution, containing a full and extended 
report, will be issued in about three weeks. . 

DANGERS OF DynamitTE.—-Ata recent meeting of the Newcastle- 
upon ‘Tyne Chemical Society, Dr. Lunge, the president, read the fol- 
lowing account, translated from a German newspaper of undoubted 
reliability :—‘‘ In the Silesian village Lazisk, near Nicolai(county of 
Oppeln), the other day, the following fearful accident took place. 
In a public house there were sitting, among other visitors, several 
miners and a gamekeeper, The miners had just come from their 
work, and had still their leather satchels slung from their shoulders, 
in which they used to keep their smaller tools. Suddenly the 
gamekeeper observes smoke issuing from the satchel of one of the 
men, and whilst he stretches out his hand for it, to ascertain the 
cause, something explodes within the satchel with a tremendous noise, 
The miner is torn in several pieces ; some parts of his body are hurled 
through the shattered ceiling, and the whole house is almost de- 
molished. Most other persons present at the accident were more 
or less hurt, The before-mentioned gamekeeper lost an arm, and 
was so much injured that he died after a few days. The cause of 
the accident was found in this—that the miner had put into his 
pocket eight dynamite cartridges, sapeeen for blasting, and had 
put beside them his tobacco pipe, which was not quite smoked out, 
the spark of fire still present in the tobacco causing the explosion.” 
Mr. Pattinson said he had also had the details of a recent fatal 
accident in Wales, which threw some doubt on its great safety. 
The journals of Bordeaux state (Am. Chemist, iv., 280) that the 
manufactory of dynamite at St. Medard-en-Julle has just been 


completely destroyed by an explosion, the third that has taken 
place since its foundation, no trace of the workshops remaining, 
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Grants and Datesof Provisional Protection for Six Months, 


3450. Patrick Grirrin, Cork, Ireland, “‘ An improvement in the manu- 
facture of spirits and apparatus for the same.”—23rd October, 1873. 

8553. Wituiam Ropert Lake, South ton-buildings, London, ‘‘ Im- 

t hinery or apparatus for utilising the power of steam 
for the propulsion of boats, and for other like purposes.”— A communi- 
cation from John Rourk, Kingston, Canada.—lst November, 1873. 

4203. Witt1AM Hopson, Burton-on-Trent, Staffordshire, ‘‘ Imp: 
in apparatus for tunning or cleansing ales.”—22nd December, 1873. 

314. CHARLES MELBOURNE Wuirte, Lilford-road, Stoke Newington, 
London, “ Improvements in tobacco pouches,”—24th January, 1874. 

400. Henry Daniet Davies, Cannon-strect, London, ‘** Improved combi- 
nation of materials for roads and roadways to prevent horses slipping 
thereon.”—31st January, 1874. 

627. WiLt1amM Nevnorr, Brunswick, “ Improvements in baths or bathing 
tubs.”—19th February, 1874. 

717. ARTHUR Henry Roginson, Ealand Lodge, Merrion, Dublin, ‘ Im- 
provements in meters for measuring water and other liquids, and in 
motive power engines, parts of such improvements being also appli- 
cable to flushing water-closets and preventing waste of water.”—25th 
February, 1874. 

724. CuaRLes LLEweLtyn Liocut, Great Winchester-street-buildings, 
London, “Improvements in road and other ways, and in the preparation 
of blocks of wood suitable for such roads and ways.” 

725. Witttam Dove, Downham Market, Norfolk, ‘‘A new and improved 
appliance to be adapted to liquid measures to prevent spilling the 
contents thereof when full.”—26th February, 1874. 

731. JoserH Brown, Chelsea, London, ‘‘ Improvements in the ornamen- 
tation of vitreous, ceramic, glazed, and metallic surfaces.” 

732. CHARLES Pinninoton, St. James’-terrace. Caledonian-road, London, 
‘‘Improvements in paving roads and ways or other surfaces.” 

733. Joun SomMervitue, Dublin, *‘ Improvements in the method of manu- 
em gas for lighting and heating, and for the apparatus used 

erein,” 

734. NaTHANIEL Hopson Hucues, Ashgrove House, Ayrshire, N.B., “A 
new or improved self-registering fluid or liquid measurer.” 

735, JoHN Menzies, sen., Ordie Mills, Redgorton, Perthshire, N.B., 
“Improvements in shuttles.” 

736. Tuomas NicuTIncALE Patmer, Dalston, London, ‘‘ An improved 
shirt-front waistcoat.”—A communication from Pierre Adolphe Eugene 
Delarue, Paris. 

737. Matrnew Bett, Temple Works, Cursitor-street, London, ‘‘ Improve- 
ments in producing various ornamental effects on the covers of books 
and such like surfaces.” 

738. Frepertc Henxy Brapy, Birmingham, “Improvements in appa- 
ratus for economising fuel in fire-grates.” 

730. Wittiam Cowtsper, Herbert’s-buildings, Waterloo-road, Surrey, 
and James Smate, Hayles-street, Southwark, Surrey, ‘‘ Improvements 
in the paper-cutting and feeding arrangements of printing machines.” 

740. Wrtut1am Mitcuect, Brandon, Suffolk, “ Improvements in obtaining 
motive power.” , 

741. James Henry Dunk.ey, Yeovil, Somersetshire, “ Improvements in 
the construction of pianofortes.” 

742. Jacop Zatkinp, Southampton-buildings, London, ‘An improved 
device to be applied to watch cases, lockets, and other articles of 
jewellery, and gold and silversmiths’ work, to facilitate the opening of 
the same.”—27th Febrwary, 1874 

743. Jonatuan DomBieton Pinroip, Rugby, Warwickshire, “ Improve- 
ments in machinery or apparatus to be used in brickmaking and 
stacking.” 

744. Josepn Sau, Derby, and Hotmes Hirp, Burton-on-Trent, Stafford- 
shire, ‘*A new or improved method of economising fuel by regulating 
the heat in the tubes of tubular steam boilers.” 

746. Taomas Kenprick, Birmingham, “‘ Improvements in fastenings for 
shirt studs, sleeve links, solitaires, and other articles of jewellery and 








+ 





747. James Witu1amM Price, Abergavenny, Monmouthshire, “ Improved 
means of and appliances for producing sound signals upon railways, 
especially during fogs and dark weather.” 

748. WILLIAM Steven, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
brickmaking machines.” 

749. WiLtiaM ALEXANDER LyTTLFE, The Grove, Hammersmith, Middlesex, 
“‘Improvements in the means and apparatus for smelting iron.” 

750. Georce Septimus Huenes, Manchester, ‘‘ Certain improvements in 
journal boxes for railroad cars.” — A communication from Joseph 
Nottingham Smith, Jersey, Hudson, New Jersey, U.S. 

751. Joan Epwarp Hussey Taytor, Great James-street, Bedford-row, 
London, “‘ Improvements in the construction of fireproof buildings.” 
752. James MALLINsON, Welwyn, Herts, ‘‘ Improvements in steam and 

other cocks.” 

753. Henry Josian Corrs, Devonshire Villas, Chetwynd-road, London, 
“Improvements in fastenings for packing cases.”—28th February, 1874. 

758. CHARLES ALBERT SHaw, Tremont-street, Boston, Massachusetts, U.S., 
“Heating the feed-water in locomotive steam engines, and for pre- 
venting cinders from entering the exhaust pipes and feed-water 
heating chamber.”—A communication from Israel Putnam Magoon, 
St. Johnsbury, Vermont, U.S. 

760. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the construction and manufacture of tins or receptacles for pre- 
served food and other articles, and in the ery or apparatus 
employed therein, parts of which improvements are applicable to 
= similar purposes.”~A communication from Emile Teyssonneau, 


761. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Improvements 
in preserving ”—A communication from Dawson Miles, Boston, 
Massachusetts, U. 

762. GeorGce Litritz, Oldham, Lancashire, and Taomas Caar.es East- 
woop, Bradford, Yorkshire, ‘Improvements in machinery for pre- 
paring and combing fibres.” 

764. Ropert VALENTINE DopweELt, Leadenhall-street, London, ‘Im- 
provements in the method of and means for producing electrical 
signals and ing or recording the same,” 

765. Joun Georce Kirtiey, Monkwearmouth, Sunderland, Durham, 
“An improved means of economising fuel, and apparatus employed 
therefor. 

766. Witt1aM Henry Beck, Cannon-street, London, ‘‘ Improvements in 
the manufacture of illuminating gas, and in apparatus employed 
therein.”—2nd March, 1874. 

768. Marcus IsragL Lanpav, Bury-court, St. Mary-axe, London, ‘‘[m- 
provements in miners’ safety lamps, and in other lamps, also in 
burners, and in applying lamps for various purposes, and in apparatus 
for supplying and regulating gas, and for ventilating.” 

769. Tuomas Hopkins and Josern Rees, Aberdulais, and Jonn Tuomas, 


Court Herbert, Neath, Glamorganshire, ‘‘ Improved method of and 
appliances for treating tin and terne plates.” 
772. Sr. Jomy Vincent Day, Buch street, Gl , Lanarkshire, N.B., 





° So 
*“*Improvements in centrifugal machines.”—A communication from 
Davi a Weston, Boston, Massachusetts, U.8. 

773. SostnHene Huaves Soucuarp, Rue de la Cerisaie, Paris, ‘‘ Improve- 
ments in lamps, and in apparatus connected therewith.” 

774. Ropert Bury, jun., and Leorotp Josern Green, Epsom, Surrey, 
‘* Improvements in the points, cross , and of railways.” 

775. SewaLL Wapner, Liverpool, and Samugt Stanton, Southampton- 
row, London, ‘‘ Improvements in invalid bedsteads.” 

776. Francis Sanpers, Birmingham, ‘‘Improvements in ng on 
railway trains.”— A communication from Richard David Sanders, 
Bombay, British India. 

778. James Beckett, High-street, Worcester, “An improved system of 
brakes and apparatus therefor, for railway and ms.” 

779. Witt1am Getuine, Davip Jenkins, and Sankey GARDNER, Neath, 
Glamorganshire, ‘‘ New cr improved modes or means and machinery or 

apparatus for the pickling of metal plates, to be coated with tin, terne, 

or other metal.” 

780. ALEXANDER Metviite CLARK, Chancery-lane, London, “An im- 
proved implement for sharpening knives and other table uses.”—A 
communication from Owen Wilson Taft, Brooklyn, Kings, New York, 
U 


8. 

781. ALEXANDER MeELviILte CLark, Chancery-lane, London, ‘‘ Improved 
machinery for cutting or excavating peat and other » and for 
making drains and trenches.”--A communication from Victor Phillipe 
Challeton, Paris. . 

782. CuarLes JoHN Henry Ktuerav, King William-street, Strand, 
London, *‘ Improvements in copying presses.”—A communication from 
René Fouret, Paris.—3rd March, 1874. 

783. Tuappeus Hyatt, Gloucester-gardens, Hyde Park, London, “ Im- 

_ provements in the construction and lighting of buildings and walking 

‘aces, and in the preparation and manufacture of materials for those 


784, JosepH Georcr Rotiason and Jonn Woop, Birmingham, “‘ Certain 
fn water in the manufacture of ornamental metallic chains for 
lancy wear.” 

785. James Durett Greene, Sou' -buildings, Chancery-lane, 
London, “ Improvements in fire-arms, and in the cart- 
ridge holders or panniers and means of attachment to the fire-arm.” 

786. Henny Carrick and Joun Donson WARDALE, Gateshead-on-Tyne, 
Durham, ‘‘ Improvements in the carrying wheels of revolving vessels 
need in various manufactures.” ; 





787. Ropert Strong, Liverpool, “Improvements in and applicable to 


or drums for transmitting motion by straps or belts. 
788, Joun Frievpine, Gl , “Imp ts in engines for pumping 


and analogous purposes.” 
789. Jonn “Gouins,” Glasgow, Lanarkshire, N.B,, “ Improvements in 


Frankfort-on-the-Maine, Germany, ‘‘ Improvements 

man antiseptic and water-tight coffins, ornaments, and 

— objects.”—A communication from Eugen von Seeger, Stuttgart, 
urtem 1 

791. Josern CorrincHam, Lincoln, “An improved stack’ machine cr 
elevating ——— for corn, hay, straw, or similar materials.” 

792. Tuomas Barcrort, Waterfoot, Lancashire, ‘‘ Improvements in the 
construction of looms for weaving.” 

793. Josera Cooke and Wituiam Hawkes Myuitt, Birmingham, “ Im- 
provements in cocks or taps for high or low-pressure.” 

794. Eustace Wicze.t, JosEPH Po..it, and WILLIAM MELLoR, Sowerby 
Bridge, Yorkshire, ‘‘ Improvements in metallic packings for pistons, 
= —— machinery or apparatus to be employed in the manufacture 
of such pac i 

795. Nanum Satamon, Ludgate-hill, London, ‘Improvements in sewing 
machines, part of which improvements is applicable to the driving of 
other machinery.” — A communication from Henry Lippman and 
William Lind, Hamburgh, North Germany. 

796. Geornce Henry BrickNnett, Birmingham, “Improvements in 
fastenings for scarf rings.” 

797. Perer JeNnsEN, Chancery-lane, London, “ Improvements in tramway 
locomotives.” — A communication from Alexis K6éhl, Copenhagen, 
Denmark. 

798. Josepn LitcuFtEe.p, Nottingham, “ Improvements in machinery and 
apparatus for punching and copying Jacquard “5g 

00. The Rev. GRANVILLE Hamitton Forsgs, Broughton Rectory, 
Northamptonshire, ‘‘ A new or improved compound for use as fuel, or 
for the manufacture of gas for heating and illuminating purposes, 
capable also of being used in the production of a material suitable for 

che pean of gas.” 

801. -JosHua THoRNTON, Marsh Mills, Cleckheaton, Yorkshire, ‘‘ Improve- 
ments in machinery used in carding wool or other fibres.” 

803. Tuomas Ricuarp Bay.iss, Bi “Improvements in the 
manufacture of metallic cartridge cases.” 

804. WiLuram Corper and James ALFRED Foster, Birmingham, “ Im- 
provements in the manufacture of the ribs of umbrellas and parasols, 
and in machinery to be used for that foe ge a March, 1874. 

805. Danie, Fintayson, Edinburgh, Midlothian, N.B., “ Improvements 
in shovels or scoops for lifting, casting, and turning or spreading grain 





790. Frank Wirta, 
in 


an 

806. Henry Crarwes Smita, Argyll-street, Glasgow, Lanarkshire, N.B., 
i. Improvements in apparatus used in the manufacture of artificial 
ant 


808. Wirtiam Epwarp Gepce, Wellington-street, Strand, London, 
“‘ An improved mode of and apparatus for stopping bottles.”—A com- 
munication from Alfred Baymé, Faubourg St. Martin, Paris. 

810. Joun Henry Weston, Lansdowne-crescent, Lansdowne-road, Surrey, 
‘Improved means and apparatus for i ing the illuminati 
power of gas in lamps, and other mediums of lighting, portable and 
otherwise.” 

811. Jonn Ciecc, Oldham, Lancashire, “‘Cortain improvements in self- 

mules for spinning and doubling.” 

812. Joun Brown Moscror, Red Lumb Mills, near Rochdale, Lancashire, 
**Impro ts in hines for doubling and spinning.” 

813. GripEon Goo LD, Birmingham, “‘ Improvements in cocks or valves for 
regulating the flow of liquids.” 

814. Watrer Bartierr Cuarin, Lombard-street, London, and Epwarp 
Joun Cotron Manco, Ordell-road, London, ‘‘ Improvements in brakes 
for railway ca and wagons.” 

816. RowLanp Jay Browne, Kidwelly, Carmarthenshire, ‘‘ An impreved 
mode of and apparatus for obtaining motive power.” 

819. THomas Broucuton, Granville House, Overhill-road, East Dulwich, 
Surrey, ‘‘ Improvements in apparatus to be employed in the construc- 
tion of concrete buildings.” 

82°. James WiLkr1e Dunwop, Leadenhall-street, London, “ Improvements 
' the construction of fire and burglar-proof buildings.”—5th March, 

874, 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


807. Georce Hasetrine, Southampton-buildings, London, “ Improve- 
ments in steam engines.” -—- A communication from James Hyatt 
McGhee and Thomas Argo Risher, Kansas, Missouri, U.S.—5th March, 


1874. 

815. Grorce Hasettine, Southampton-buildings, London, “ Improve- 
ments in dry gas meters.”—A communication from Thomas C, Hopper, 
Philadelphia, Pennsylvania, U.S.—5th March, 1874. 

818. Henry CLARKE, Baltimore, Maryland, U.S., ‘‘ Combination locks,”— 
5th March, 1874. 

860. De Lancy Kennepy, New York, U.S., “Improvements in gripping 
tools, punches, shears, and other similar implements.”—1l0th March," 
1874. 

877. Eomunp Wricut, Evesham, Worcestershire, ‘‘Improvements in 
operating, sewing, and other treadle machines.”—6th March, 1874. 


Patents on which the Stamp Duty of £50 has been Paid 


453. Epcar Witiiman Jonson, Derby, “ Annealing ovens and furnaces.” 
—22nd February, 1871. 

631. JonNn WHITAKER, Bensamin Lupron, and Curistorner CarLow, 
Burnley, Lancashire, ‘‘ Washing machines.”—9th March, 1871. 

639. THomas ResTett, Birmingham, “ Breech-loading fire-urms, &c.”— 
10th March, 1871. 

651. WiLt1aM Incuts, Bolton, Lancashire, and Joun Freperick SPENCER, 
Westminster, ‘‘ Steam engines.”—11th March, 1871. 

714. Josera Satter Otutver, Victoria-road, Kentish Town, London, 
* Urinals and lavatories, &c.”—17th March, 1871. 

870. Epwarp Fre.ip, Chandos-chambers, Adelphi, Westminster, ‘‘ Pre- 
pas or counteracting incrustation in steam boilers, &c.”—I1st April, 
1871. 

892. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Sugar cane 
mills.”—4th April, 1871. 

645. Tuomas NesHam KrrxHam, West Brompton, Middlesex, Vernon 
Francis Ensom, Highgate, Middlesex, and Gzorce Spence, Pendleton, 
Lancashire, “‘ Dyeing, &c.”—10th March, 1871. 

674. FREDERICK LE Howtmes, Mortlake, Surrey, “ Fog signals.”—14// 
March, 1871. 

676. Rosert Bony, Bury St. Edmunds, Suffolk, ‘“‘Screens.”—14th March, 
1871 


ont. 

691, Henry Deacon, Appleton House, Widnes, Lancashire, ‘‘ Bleaching 
powder, &c.”—15th March, 1871. 

692. Ecmont Fe~prmann, Mark-lane, London, “ Packing for joints of 
steam engines, &c.”—15th March, 1871. 

746. Joun Buscu, Oldham, Lancashire, ‘‘ Regulating the pressure and 
flow of gas.”—20th March, 1871. 

838. WittiaM RoBert Southampton-buildings, London, ‘‘ Direct- 
acting steam pumping es, &c.”—29th March, 1871. 

667. _ Wricart, Lincolnshire, “* Potato drill.”—14th March, 
1871 


679. VauGuAN Penprep, Crohill House, Milton-road, Dulwich, Surrey, 
“Vertical boilers.”—14th March, 1871. 

688, ALFRED Vincent NewrTon, Chancery-lane, London, “‘ Refining and 
purifying cast iron.”—15th Mayrch, 1871. 

728. ALFRED Francois OssELin, Paris, ‘‘ Motive power.”—18th March, 


1871. 

753. Henry Deacon, Appleton House, Widnes, Lancashire, ‘Sulphuric 
acid.”—20th March, 1871. 

675. Samuet Cropper, Cheapside, London, ‘ Printing machines.”—14th 
March, 1871. 

718. James AnpEeRsSON, Newbuildings, Londonderry, Ireland, ‘* Obtaining 
iron.’"—17th March, 1871. 

719. WILLIAM BLANCHFLOWER GepcE, Manchester, “ Perambulators, &c.” 
—li7th March, 1871. 

745. Henry Pout, Yalding, Kent, “‘ Protecting and preserving wood, &c.” 
—20th March, 1871. 

751. Georce Hopeson, Bradford, Yorkshire, and James BRoapDLey, 
Heaton, near Bradford, Yorkshire, “‘ Looms for weaving.”—20th March, 


1871. 

689. Witu1AM Rosert Lake, Southampton-buildings, London, “ Printers’ 
cop: ink.”—15th March, 1871. 

701. JonaTHan ScuarR, Leeds, Yorkshire, “Liquid soap.”—16th March, 
1871. 

762. Vivian KimBa.t Spear, Lynn, Essex, Massachusetts, U.8., ‘‘ Burnish- 
ing the heels of boots and shoes.”—2lst March, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


729. James Conyers Morre tt, Leyland, Lancashire, ‘“ Dry closets, &c.” 
—18th el 1867. ¢ ; 

687. Atonzo KIMBALL, , Lanarkshire, N.B., ‘‘ Sewing mucliines.” 
—1l1th March, 1867. ag ; rs 

738, Paut Tuomas Goopwin, Camden-street, Camden Town, London, 
“ Retorts for reburning animal charcoal.”—14th March, 1867. 
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9 27. “ actuating and con- | 734. NATHANIEL Hopson Huoues, Ashgrove House, N.B., “‘Self-registering | navigable river, and where it is found desirable to connect the several 

5, are Bamensncos, Even, Sees, tort. fluid or liquid measurer.”—27th February, 1874. lines of railway with each other and with the traffic on the river; and it 

1027, Witt1aM ADAIR, Aone a Pumpe” 5th April, 1867. 758. CHARLES ALBERT Suaw, Fremon Massachusetts, U.S., | is to erect in the middle of the river at some convenient 

768, THomas SHEDDEN, Ardgarton House, Argyleshire, N.B., “ Heating the feed-water in locomotive steam , &c.”—A com- tt to be determined uw a central rail station, with which 

aed -loading fire-arms.”—16th March, 1867. munication from Israel Putman Magoon.—2nd March, 1874. the lines of railway ld communicate means of suitable 
769. THomas Horxins and Josera Rees, A , and Jonn Tomas, | branches. 





Notices of Intention to Proceed with Patents. 


665. BensaMin JosepH Barnwarp MILLS, Southamptun-buildings, London, 
“Felt hats.”—A communication from Messrs. F, Klein and Co,—2lst 
Feb: 1874. 

on. JountaiaD, jun., and WitL1am RuTHERrorD, Forfar, N.B., “ Weaving 

” 

678, Henry Bernouttt Bartow, Manchester, “‘ ng ig communi- 
cation from Nicolas Joseph Galland.—23rd February, 1874. 

698. Isaac Mernitr Sincer, Oldway House, Paignton, *‘Sewing ma- 
chines.”—24th February, 1874. 

1 3. Wrix1aM Corron, Loughborough, “‘ Knitted fabrics.”—25th February, 


1874, 
ay Pe we Brooks, Bennington, Vermont, U.S., “ Twisting fringe on 
shaw! c.” 

728, Joun Hancock, Holland House, Hyson-green, Nottingham, ‘‘ Knitted 
brics.”—26th February, 1874. < 
754. Huon Wacsrwee Larrerty and Ropert Larrerty, Gloucester, New 

- ting metallic cylinders.” : 
FFERTY and RoBERT LaFFeRty, Gloucester, New 
Jersey, U.S., draining machines.”—2nd March, 1874. 
3450. Patrick Grirrin, Cork, “8: ”—28rd October, 1873. 
3553. Witt1am Ropert Lake, a London, “ Pro- 
, &c.”—A communication from John Rourk.—1st November, 


ersey, U.S., 
755. Huon WALBRIDGE 
“ Cen’ 


1873, 

3590. Homan Price Fensy, Queen-square, Leeds, “Figured iron and 
steel.”—4th November, 1873, 

= Georce Bett GatLoway, Millwall, London, “Roadways and 
paths.” 

3600. Davip McMitran, Huddersfield, ‘‘ Feeding wool, &c.” — 5th 
November, 1873. 


rt &e.” 





8606. CHARLES JORDAN, Newport, “ Per t*way of railways, 
3607. MatrHEew Avaustvs Sout, Leadenhall-street, London, “ Self-lightin 
gas apparatus.”—A communication from Franz Korwan and Michae 


Fliirscheim, 

3611. CHaRLes JuLtus Batt, New Bridge-street, Blackfriars, London, 
“ Supports for cai engines used for port hols in rocks, &e.”"—A 
communication from Francois and Guillaume Dubois. 


3614. Evcene Moreau, San Francisco, California, U.S., “Sewing 
machines.”—6th November, 1873. 

3662, Epwarp Younc Poo.e, Weston-super-Mare, “Square or partially 
square-cornered bonding roll tiles.” 

3624. w= Dove.as, jun., Stranraer, “ Breaking or disintegrating 


peas, &. 

3625. Henry Rrviere, Westbourne Park Villas, Bayswater, London, 
“* Articles of wire.”—7th November, 1873. 

3637. James Grarton Jones, Gloucester-terrace, Amherst-road, London, 
“ Cutting coal, &c.” 

3639, RicHaRD Boygct, Birmingham, “ Regulating and controlling the 
flow of liquids.” 

3643, y= eee Joun Money, Marlborough-place, Brighton, “ Preserving 
meat, &c. 

3644. SHapRAcH WILL1AMs, Birmingham, “ Charcoal box irons, &c.” 

3648. Joun Buttoves, Accrington, ‘‘ Sizing and beam: yarn.” 

8649. JosepH Hype and Jonn Hype, Seend, near Melksham, ‘Stone 
crusher.”—8th November, 1873. 

3662. SamueL Howarp, London-road, Luton, “ Straw hats, &c.” 

3068. Jonas TaTHaM, Glasgow, N.B., “ Feeding wool, &c., to machines.” 
—I11th November, 1873. 

3695. Mowpray WALKER, Great College-street, Westminster, ‘‘ Double 
ships, &c.”—A communication from Joseph Burnet. 

3697. Martin Benson, Southampton-buildings, London, “Gases for illu- 
minating and heating purposes.”—A communication from George W. 
ga John 8. Robinson, and George N. Mackenzie.—13th November, 

5. 





ott 


3703. Georce Epwin Mewis, Birmingham, “ Fastenings for 4 
sash cords to window-sashes, i 

3706. Georce WEsTON, Flat-street, Sheffield, “‘ Grate or furnace bar.” 

8710. James Smiru, Oxford-street, London, ‘* Umbrellas and parasols.”— 
14th November, 1873. ° 

$723. Witt1aM Hotyoake and Cuar.es Brown, Birmingham, “ Clippers 
for clipping horses, &c.” 

3724. Joun one Jonson, Lincoln’s-inn-fields, London, ‘ Propelling 
on rail and tramways, &c.”— A communication from Thomas Melchiorre 
Agudio.—15th November, 1873. 

8741, Puitip ALBERT Montz, Keresley, near Coventry, and Tuomas Bup- 
= Suarp, French Walls, Smethwick, “ Metallic tubes for steam 

ers.” 

8744. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Iron and 
steel.”—A communication from Haydn Mozart Baker. 

3745. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘Controlling 
the ——, &c., of locomotive boilers.” — A communication from 
Jackson rge m Wait, Ezekial Cooper Shapley, 
and Charles F. Jones.—18th November, 1873. 

8781. Witt1aM Wuite, Thurlow-road, Hampstead, “ Precipitation of 
sewage, &c.”—20th November, 1873. 

3821. ANDREW Woop, Edinburgh, N.B., “ Digging or excavating soil.”— 
22nd November, 1873. 

3888. EpwarpD ALLEN, East Dereham, ‘‘ Glazing or bu leather.” 

3896. Exisan Dickrnson, Wigan, ‘Moulds for spur and other toothed 
wheels.”—28th November, 1873. 

3935. Witt1am Henry Yeomans, Astwood, Redditch, ‘‘ Needle cases.”— 
1st December, 1873 


1873. 
3943. ERNEST *VERDEAU, Bordeaux, France, ‘‘ New electric pile for tele- 
graphy, &c.”—2nd December, 1873. 
8969. James WorRALL, Manchester, “ Finishing cut-pile fabrics.”—3rd 
1873. 


December, . 

4039. Water Hatstep Cortis Stanrorp, Westminster-chambers, 
Victoria-street, Westminster, ‘‘ Earthenware pipe joints.” 

4042, Luke Turner, Leicester, ‘‘ Looms for weaving elastic fabrics.” —8th 
December, 1873. 

4064. Epwarp Daviss, Liverpool, and StrepHen Dawson, Manchester, 
“* Feed-water heater and fuel iser.”—10th D ber, 1873. 

-. bybaens » Hopson, Burton-on-Trent, “ Tunning or cleansing ales,”— 

3. 


ne , 1873. 

4225. Jonn CASTHELAZ, Compe Vale Chemical Works, near Manchester, 
“Pre the products of aniline for dyeing and printing, &c.”—24th 
December, 1873. 

94. Witt1am_ Epwarp Newron, Chancery-lane, London, “‘Electro- 
magnets, &c."—A communication from James Bennett Stone.—7th 
January, 1874. 

180. Joan Wiitiam Lewis and Grorce Woop, Newcastle-upon-Tyne, 
“ Stoves or ranges.” 

= AtBert Pourcue, Montpellier, France, “ Destroying insects.”—14th 

‘anvary, 1874. 

205. ALFRED hip == 3 ne laud pa gee a —, Weg es | 
rn or uids and gases.”—A communication from 
Thomas Sertaon Hinnlaise 15th January, 1874. 

211. Freperick Henry Smiru, Lewisham, “ Tape plaisters or bandages.” 
—16th January, 1874. 

294. Jonn Saxsy, Canterbury-road, Kilburn, “Interlocking apparatus 
for railway points and signals.”—23rd January, 1874. 

396. James Bake, Manchester, “Steam g tors and safety valves.”— 
81st January, 1874. 

552. Joun GoaTER, Clarence Cottage, South-street, Ponder’s End, 


es, 

557. WaLter Cuipiock NanGLE, Bull Point, near Devonport, ‘‘ Coating 
metals, &c.”—13th February, 1874. 

573, MarrHew MirFiecp and Joun Scort, Tong, ‘‘ Combing wool, &c.”— 
14th February, 1874. 

589. WiLLiaM Henry, Lisle-street, Leicester-square, London, “‘ Lighting 
and heating with carburetted hydrogen gas." —17th February, 1874. 

605. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “‘Gas motor engines.” — A communication from Gottlieb 

elm Daimler. 


W ’ 
618. Ive Mackiz MacGgorce, North Ormsby, “ Regulating the speed of 
es.” —18th February, 1874. 
633, AN Dawson, Milnes ne and CLayton SiaTeR, Barnoldswick, 
4. 
, 
, N.B., “* Endless or portable railways and 
traction or draught of vebicles,”—2lst 
February, 1874. 


669. THomas Vicars, sen., THomas | Vicars, jun., and James SMITH, 


Liverpool, “‘ Steam &e. 
674, Jos Jonnson, Brooklyn, New Y U.S., “‘ Ball casters.” 
+. and Henry Acar, itby, “ Wind and rain 


— door plinth.” 

682, Henry BenJamin, Grahamstown, South Africa, ‘‘ Extracting 
ts) ma’ | suds, &c., f uu tal 
chef nae rg Soerwnae as Or Deteseg ow 

699. Epwarp PILKINGTON, and Grorce ADDISON, 
jun. on aes “Locking safety lamps used by miners.” —24 
Ua 
717. prot By Henry Rosinson, Ealand Lodge, Merrion, “‘ Meters, &c.”— 
. oa February, 1874. 5s 
. Epw. HAamMonD Bentatt, eybridge, near Mald Root 
“ i 96th February, 1874. ame 
782. CHaRLEs Prnnineton, St. James’-terrace, Caledonian-road, London, 
“ Paving roads, &c,” . 




















Court Her! Neath, “ Logg ~ 4 and terne plates.” 

772. Sr. Joun Vincent Day, Buchsnan-street, Glasgow, N.B., ‘‘ Centri- 
fi machines.”—A communication from David McColley. 

774. Ropert Burn, jun., and Leorotp Josern Greeny, Epsom, “ Points, 
crossings, and signals of —— 

779. Witt1aM Geraine, Davip Jenkins, and Sankey Garpner, Neath, 
“‘ Pickling metal plates, &c.”—3rd March, 1874. 

783. THapprvus Hyatt, Gloucester-gardens, Hyde Park, London, “‘Con- 


stru and ligh' buildings, &c.” 

788. Joun eciareibeesae © Pum , &c., engines.” 

792. Tomas Barcrort, Waterfoot, “ for weaving.”—4th March, 
1 


igs, London, “Steam 
from James Hyatt McGhee and Thomas 


815. Georce Hasertine, S London, “Dry gas 
meters.”—A communication from Thomas C. Hopper. 

818. Henry CLarkeE, Baltimore, Maryland, U.S., ‘‘ Combination locks.”— 
5th March, 1874. 


+h tesilad 





874. 
807. Gronoe HASELTINE, 
engines.”—A comm 
Richer. 


+h + hnilai 





All having an interest in any one of such applications 
chest neve in writing objections to such a: 
Saw the Commissioners of Patents, within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


679. Ain-ricut Jomts ror Gas Rerorrs, W. R. Lake, London.—A com- 
munication from J. R. Floyd, New York.—Dated 23rd February, 1874. 

This invention relates to forming an air-tight joint for gas retorts by 
attaching to the lid a fillet of lead extending around it near the edge and 
providing the outer face of the flange surrounding the neck of the retort 
with a corresponding rib or projection that represents a sharp edge which 
by pressure of the lid against the said neck is forced into the lead. 

683. Wire Coverrncs For Securinc tHe Corks or Borttes, H. A. 
Bonneville, Piccadilly.—A communication from A. de Mestre, Bordeaux. 
—Dated 23rd February, 1874. 

The invention consists of several apparatus the combination of which 
constitutes a complete system of machinery for making, shaping, placing, 
fixing, and sealing linked wire caps formed with a single piece of brass, 
steel, or iron wire, and specially intended for use in closing bottles con- 
taining sparkling wines and other effervescing liquids. 

701. Froor Coverinos, W. R. Lake, London.—A communication from J. 
L. Kendall, Massachusetts.— Dated 24th February, 1873. 

This invention relates to further improvements upon the “ improved 
elastic material and method of manufacturing the same for stuffing 
mattresses, sofas, and chairs, and for other like purposes,” for which 
letters patent were granted to the inventor, dated 14th September, 1872, 
No. 2740. 

7038. Water A.arm, B. J. Hennuy, Soho.—Dated 25th February, 1873. 

In order to warn of the dangerous presence of water in the hold of ships 
or boats, a float or buoy is suitably connected by a rope or wire with an 
alarum, in such a manner that when the former is lifted by the water it 
causes the bell of the latter to ring. 

727. Twistinc FRINGE ON SHAWLS AND OTHER Fasrics, W. Brookes, 
Bennington, U.S.—Dated 26th February, 1874. 

Two endless feeding belts, chains, or bands, one having a row of teeth 
to engage with the fringe-yarns against the selvedge strip, and the other 
having teeth to engage with the body of the shawl or fabric in combi- 
nation with reciprocating strand dividing blades and lifters, and vibrating 
twisting fingers. A device by which one of the two feeding belts, chains, 
or bands is moved toward and from the other at each twisting operation, 
to lessen the tension on the strands while they are being twisted and to 
straighten the fringe yarns while being divided into strands. The com- 
bination of a fringe-feeder, twisting fingers, strand dividing blades and 
lifters, and a strand guiding finger or device, whereby two strands of 
fringe that are separated at their ends by another strand or strands are 
twisted together. A vibrating doffer in combination with the teothed 
endless feeder, to assist in progressively discharging the twisted fringe 
from the feeder. A flexible endless platform in combination with the 
endless feeder to support and carry along the bodies of the shawls or 
fabrics as the twisting of the fringe thereof progresses. Devices by which 
one of the feeding belts, chains, or bands can be adjusted at different dis- 
tances from the other and in respect to the twisting devices, so as to 
render the machine suitable for twisting fringes of different widths. 
2832. Sprxninc Tor, L. R. M. Péan, Paris.—Dated 28th August, 1873. 

This top consists of a hollow and inverted metallic cup, whose external 
surface may be lded in any suitable fashion, and forms the body of 
the top. The upper part terminates in a projection ; and fixed through 
this, reaching into the interior, is a small hollow shaft having a solid end 
or pivot; this latter when the top is set in motion turns on a small 
metal cup fixed at the upper part of a block or pedestal. The top is spun 
by winding string round the hollow shaft and inserting in the latter a 
small movable handle. When in motion various devices, such as coloured 
cards, are placed over the upper projecting part of the top, or a small 
shaft is inserted in the fixed and Gace shaft, and on this, cards bearing 
designs and figures of various kinds are placed, the effect produced by 
them whilst revolving being a most varied and harmonious we of 
colours in the first case, and in the second either of a kaleidoscopical or 
of a comical nature. The body of the top is internally weighted to give 
it stability and preserve its equilibrium. When once started this top 
will spin three-quarters of an hour. 

2835. Umprecta anp Parasot Frames, A. M. Clark, London.—A com- 

ication from P. Duchamp, jun., Paris.—Dated 28th August, 1873. 

The top notch and runner are made of greater len, than usual, and 
are — with longitudinal grouves, which extend throughout their 
whole length, for the reception of the ribs and stretchers. A longitudinal 
guide is provided on the stick to prevent the runner twisting, and also 
serves in lieu of the spring catches at present in use. 

2836. Lawn Mowrnc Macuines, F. W. Follows and J. Bate, Manchester. 
—Dated 28th August, 1873. 

This invention consists in fe grt J the rota knife with pinion, 
curved plate, and bottom blade in radial arms, in applying the 
ratchet to the of the rotating knife, also applying the ratchet to 
the pinion and to the roller, also in various modes of driving the rotating 
knives, also in applying a brush or guard to lawn mowers to collect stones, 
&c., also in a oil cups to the bearings of lawn mowers, also in 
applying a guide or lifter to lawn mowers to turn the grass over towards 

¢ cutters, and lastly in applying. a guard to lawn mowers, = 
cutters, and rollers, to lift flowers, &c., and to deposit them 

in position. 











2837. Triwminc Booxs anv Curtinc Parser, W. R. Lake, London.—A 
communication from M. H. Semple, Lowell, U.8.—Dated 28th 
August, 1873. 

invention relates to improvements in machines for trimming the 

edges of books, and for cutting paper and other similar materials, and 

ists in tructing and the operating parts of the 

machine in such a manner that the book, paper, or other material to be 

cut is brought up to and against a knife at an angle, by which means a draw 
cut or slanting cut is obtained. 

2840. Generatinc Hyprocen on CarsureTreD Hyprocen Gas, J. H. 
Joh London.—A i H. H. Wainwrigh', Philadel- 

H. A. Hurlbut, Chicago, U.S.— 


in which hydrogen or 
uninterru| toan extent 
lute acid used 
of crystallising 





carburetted h; gas can 

commensurate with the denrands, and in which the spent 

in — the gas can be a for the 

and recovering the sulphate of held in solu 

2841. Connecrina Merropottran RatLways BY MEANS OF A CENTRAL 

Sration, B. H. Leveaux, Brook Green.—Dated 28th August, 1873. 

This.invention applies more cularly to railway traffic in which 

several lines have their stations and termini on different sides of a 





2843. Conpensine anD CoLLECTING THE FuMESs EVOLVED BY FURNACES, 
P. A. Munts, Kerseley,and T. B. Sharp, Handsworth.—Dated 28th 
August, 1873. 

eeesene Ste Gavention noes etey Gemeanp amnte to ina 
very divided state th h water tained in a closed vessel or chamber, 
whereby they are cooled, and the zinc, or lead, or other suspended or 

densible products, are cond d by and collected in the water. The 
fumes are delivered into the vessel, and are made to pass through a series 
of small pipes or tubes, or a perforated diaphragm into the water; or the 
gaseous current is made to through the waterin a tortuous or zig- 
zag path by means of inclined shelvea ordivisions. The fumes are forced 
through the vessel by means of an exhaust process, and before the fumes 
are deprived of their condensible products they may be conducted through 
the flue of a steam boiler and thereby partly cooled. 

2844. Warerrroorine Texti_e Fasrics, J. Macintosh, London.— Dated 
29th August, 1873. 

Mixing large quantities of lamp-black, soot, or ground charcoal, with 
india-rubber or its compounds without solvents. 

2845. Vetvets asp oTmerR Price Fasrics, C. Cross, Manchester.—Dated 
29th August, 1873. 

The First _~ of this invention consists in making velvets of single 
fabrics cut longitudinally with four, eight, twelve, sixteen, or twen 
warp ends, or any other multiple of four, and giving three floatings of we 
between every rising w - The Second part of this invention con- 
sistsin making corded velours of single fabrics cut longitudinally with 
three or more warp ends to asingle draft, combined with a calico back 
or twill rib or other firm back, in such a manner that the drains or 
channels within the cloth between the face pickings and the back body 
pickings will allow the cutter’s guide and knife to go up it and thereby 
produce the pile. The Third of this invention relates to face to face 
or double pile cloths, which after weaving are cut transversely into two 
parts, leaving each of the two fabrics with a piled face. The pile of these 
double cloths are madeof uniform length by placing waste or other war 
slivers or cords of any required thickness between the two cloths longi: 
tudinally, and also in picking waste or other weft picks between the two 
cloths, all of which waste slivers will cut out and be loose amongst the 
piles of the two fabrics when the two cloths are cut in two. 


2846. Drvinc Cyuinpers, B. Toulson, Pendleton.—Dated 20th August, 
1873. 


Two or more blocks are used in lieu of each of the ordinary blocks or 
strengthening rings, and are cach less than a complete ring, so that 
impurities can readily passte the troughs. Thesharp corners at the 
junction of the collecting troughs are avoided, and curved plates are sub- 
stituted. 

2847. Festoonrp Epomc or Trimminc, G. Davies, Manchester.—A com- 
munication from Nathalie Saumery, Orleans. — Dated 29th August, 
1873. 

This invention relates to improvements upon the subject matter of 
letters patent granted to William Clark,dated May 24th, 1864, No, 1294, for 
‘Improvements in apparatus for the manufacture of festooned edging or 
trimming,” (a communication from Henri Francois Timothée Mégraud 
of Paris), the particular apparatus to which the present invention applies 
being the stamping machine first described in the specification the 
said letters patent. In the machine or apparatus above referred to 
thestamping or cutting out of the strip of gummed fabric, previous to 
covering the same with satin stitch, is performed by means of a stamp 
or cutter which rises and falls at intervals asthe gummed stri 
beneath, and the principal feature of the present invention consists in the 
substitution of a revolving knife or cutter for the reciprocating stamp 
employed in the former apparatus, by which means the action is 
rendered continuous, and ajgreat saving of time is effected. 

2848. Suarrenine anD GULLETING THE TeETA oF Saws, J. Harrison, 
Tattenhal!.—Dated 29th August, 1873, 

This invention relates to a method of facilitating the setting to any 
required bevel or angle of both the swinging frame which carries the 
revolving emery wheel or stone which sharpens the teeth, and also of 
the vice for holding the saw blade. Hitherto this has been accomplished 
by merely setting the parts to the required angle or bevel by hand, and 
fixing them in that position by means of set screws ; but according to this 
invention, the inventor employs a worm and wheel for this purpose, 
which not only ises time toa iderable extent but also insures 
greater accuracy of adjustment. The swinging frame which carries the 
emery wheel or stone is attached by pivots toa quadrant-shaped piece, 
mounted upon a double ht-angled slide, similar to the slide rest of 
an ordinary lathe, and fixed on the bench behind the vice. The quadrant 
turns on a horizontal stud or centre attached to the upper slide, and has 
angular or worm teeth cut on its circumference into which years a worm, 
by turning which latter the swinging frame and emery wheel or stone 
are set to the required angle or bevel. The vice which holds the'saw blade 
is also attached to a quadrant having worm teeth, into which a worm 
gears, and by turning this worm the vice and saw blade are set to any 
angle. 

2849. Sewrso Macuives, 7. and W. Westley, Preston.—Dated 20th 
August, 1873. 

This invention relates to the means of applying a “ bottom feeder” to 
what are known as arm-sewing machines. The feeder consists of a 
roughened plate which is traversed to and fro ina recess in the feed 
plate, and is raised horizontally during its forward movement, and falls 
again previous to its backward motion. The lifting of the feeder simul- 
taneously at both ends is effected by means of two inclined planes, so 
that the feeder is not tilted at oue end only, but is kept quite horizontal 
during the feed. 

2850. CLosure ror Houes or Casks, J. J. Purnell and R. Gorill, Newing- 
ton-butts.—Dated 29th August, 1873. 

The hole to be closed is lined with a bush formed on its inner ery 
or circumference with lugs or projections, and with a fl. or ledge to 
receive the elastic face or packing of a suitable door or closure, which 
door or closure is formed with lugs or projections to enter between the 
lugs and the internal flange of the bush, A vent hole may be formed in 
the door or closure. 

2853. Srivyixc, Dovsiinc, or Twistinc Fisrovs Svuastances, P. 8. 
Horseman, Beckermet, Cumberland.—Dated 29th August, 1873. 

The objects of these improvements in spin machinery (parts of 
which are applicable to the spinning and twisting frames now in ordinary 
use) are to provide an improved drag and guide wire, and in combination 
therewith to provide means wh y the vibration of the flyer when 
driven at high speed may be prevented. 

2854. Lockine Rattway Pornts, C. B. Spooner, Port Madoc.—Dated 29th 
August, 1873. 

The facing points of the down line are placed under the control of one 
single pointsman, and the facing points of the up line also under the 
control of one pointsman, each man having his distinct and separate set 
of points to guard. The locking is effected by direct action in connection 
with the point signal and distant signal, which are worked from the 
signal lever or quadrant box fixed at and within easy and 
range of the pointsman. 

2855. Peat Fuser, any Dryinc Sewace Deposits, AnD mm MovuLpinc 
Bricks, TiLes, AND OTHER ARTICLES, R. Milburn, Whitechapel, and 
H. Jackson, Leeds, Yorkshire.—Dated 30th August, 1873. 

The yest is operated upon by a drum revolving within a curved shell. 
It is then pressed between two travelling aprons formed of perforated 
plates and covered with cloth or other material, or the peat passes on an 
apron over a perforated bed beneath which a vacuum is maintained, The 
peat may now be broken up by means of a second drum and shell. It is 
then dried upon a heated floor on which scrapers and revolving toothed 
stirrers work to and fro, the peat being thereby moved to and fro in 

rections. The dried peat is now fed into a tube formed in lengths, 
in which works a plunger which is operated upon by a steam piston, the 
motion of which is governed by a revol cam-shaft. The peat is first 
pushed up the tube and is then hammered into a solid mass and issues 














from the end of the tube. 
2856. Surrtyic lanrriBLe FLUID AND OTHER Fatry MATTERS TO FURNACES» 
C. Tysoe, Salford.—Dated 30th August, 1873. 

The inventor injects oil, tar, spirit, creosote, tallow, lard, or other like 
matter, into boiler furnaces by means of jets of com’ air, and 
employs fireclay lumps, chalk, pumice-stone, or scrap on a heat- 

taining medium ; he ti injects the matters through hollow fire- 


2857. Kircuen Rances, J. EF. Barraclough, Stanningley.—Dated 30th 
nine 1873. . " 
ese improvements consist 
work b: eye pty ng 





pipe the: m to the chimney or flue. 
2858. Sawino Sronz, F. & & Darby, Deptford, and W. F. Hobrow, 
Kentish Town.—Dated 80th August, 1873. 

The machinery is supported by suitable framework, and the saw framo 
is suspended at each corner by iron dulum rods at the top 
to cross beams which work u > nae between the corner uprights of 
the framework, the lower of pendulum rods being connected to 
the saw frame. The two pendulums at the crank end of the frame are so 
formed and arranged as to allow of the saw frame and saws having an 
wniform lift at each end; and at every stroke to allow eaud and water, 
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om under the 


hich 
= are supplied | 


eee ble arrangements, 
The saws 


xed to fastened to the end of thi 


lengths of saws can be th 

cut. By means of this invention the same length of stroke ia given to the 
saw frame at the top as at the bottom. 

8000. Treatina Peat, J. C. A. Henderson, London.—Dated 30th August, 


Fiat trays, with slanting shoots, are drawn al ee surface of the 
to scra we wml oy wane no ae ay This 
consists of Seutthar anda machine. former may 
be a hollow aa or cylinder, with a corres} inner bar or drum 
fitted with knives. 6 pressing mac machine D 8 low perforated cone, 
with a corresponding internal pressing screw, inking the peat mass in at 
the large end and forcing it out at the small end 
2861. Motive Power, W. Mitchell, Brandon.—Dated 30th August, 1873. 
A series of water wheels are mounted in a casing beneath a tank 
arbhog th on a stationary or locomotive framing. © water, after 
the first or main water wheel, passes to one of the second or 
pow water wheels, and is then returned to the tank by a pump or 
other water raising device worked by the auxiliary wheels, power bw | 
taken from the main water wheel for the purpose required. wheels 
may be constructed with radial compartments containing mercury to 
increase the power obtained. 
2862. Stove Grates, R. Hattersley, C. Hattersley, and T. Hattersley, 
Swinton, and H. M, Ashly, 'y, Sheffield.— Dated Sek upuat 1873. 








First, the novelty of the invention t of a 
——— pipe which is contained in the hollow framing of a register 
stove his bang 8 is so placed that air circulating thoongh it becomes 
heat the room. Secondly, 


the novelty relates to a 

method a elding the fire with fuel from underneath the fire bars behind 

the grate, by means of a propeller worked by a handle, which when acted 

upon forces fuel from a receptacle through an aperture into the fire. 

2864. Dritiina, Deneve, ey anp Wuaeet Curtine, G. Lowry, 
Salford.—Dated 30th August, 1 

These eeprom in drilling on boring machinery consist in apply- 
ing a pitch and pulley to the horizontal screw in the radial arm, 
also in an a atus for reve’ the motion ne at each ond a of 
the traverse when drilling slots. The improvements in slotting machines 
consist in mounting the upper sed nna o! = machine on an adjustable 
ram which can be vateod he impr ts in wheel 
eutting ee a consist in mounting the — 4. on two movable head- 
stocks, each cutter acting on opposite sides of the wheel to be cut which 
is fixed on the ordinary dividing spindle. 

2865. Sarety Vatves, 8. Hallam, West Gorton.—-Dated 80th August, 1873. 
This imp: d valve ists of an fi side of 
an annular opening in the seating; the steam esca externally and 
internally, and acts on flanges, whereby the valve is held open to facili- 
tate the escape of the steam. 
2867. Packacr ror Butter, J. Coey, Glasgow. — Dated 30th ann 1873. 

The feature of novelty which this i ti the im- 
proved package for butter. 

2868. Fue., W. tee to heen —Dated 80th August, 1: 

‘This invention tion of fuel by the aon or in- 
corporatin, rd intimately a “a coal, either with or without the ad- 
mixture of pitch, tar, or vegetable or mineral oils. 

2870. Evecrric TeLecrapn Apparatus, J. B. Stearns, Boston, U.S.— 
Dated 1st September, 1873. 

The said invention relates to various improvements in electric oe 
apparatus. The inventor so connects a condenser to the branch circuit, 
that any desired proportion of the charge will return through the re- 
ceiving instrument, He places resistance coils between the said re- 
ceiving instrument and the line or cable, and between the said instru- 
ment and condenser, and in other parts of the apparatus; and he also 
places an artificial escape between the said instrument and the line or 
cable. In working long lines with the duplex system, he uses a re- 
versing key and polarised relay in combination with the line or cable 
and other parts of the apparatus forming the so called ‘* Wheatstone 
bridge.” In long lines he employs a second line, according to the method 
called looping, and with the duplex apparatus he uses switches, 
whereby the apparatus is adjusted either for loop-working or ordinary 
working. 

2872. Pavine StREETs on Roaps anp Tramways, J. Hill and L. C. Hill, 
London.— Dated 1st September, 1873. 

Wheelways or trams of asphalte or wood laid in iron or other material, 
or not so laid, and with horseways of granite, broken granite, wood, or 
other approved character or description. 

2873. Recovery or ALKALI FROM FIBRE-BOILED "oy D. A. Fyfe and 
W. H. Bowers, Manchester.—Dated 1st September, 1873. 

The inventors absorb waste alkaline liquors with sawdust or other 
vegetable substances. The sawdust is then dried and pe in or fan 
into a retort. The acid, tar, , and other d 
the alkali is recovered from e Charcoal, or from the be resulting ‘nom 
the jbustion of the ch 
2874. Susrenpine Pictures aND Mirrors, C. 8. Smith, Birmingham.— 

Simansanies cate at * parts alike 4 respec- 

his apparatus co. of two e in construction and 
tively fixed to the back of the vertical sides of the frame to be suspended. 
E consists of a base or fixing plate, to the middle of Which a 
compound jointed arm is so connected Rhat it is capable of rotating or 
swivelling on the said plate. The outer jointed arm of the —— 
jan is taper and terminates in one or more sharp points. A loo} 
ointed to the — of the ~ arm. To this loop the Nf by 
which the picture is The jointed arms of the 
tus can be folded upon one ye when the picture is required 
Dnt ge je as or nearly so against wall; or when the picture is re- 
inclined at an angle from the wall the folded arms are 
qaresllod z as to brin; the he loop at its lowest position, - the pointed 
arm is opened out an Foams against the frame, the sai fod arm 
fixing itself against the frame by othe weight of the Baron By this in- 
vention the picture or article may be inclined at any required angle to 
the wall and the angle of inclination readily changed a ab phar. 
2875. Ram Warsuirs snp Torpepogs, J. Palmer, i... London,.—A 
a Srom F. I. Palmer, Bombay. — Dated lst September, 


me Seentien consists, rant. in constructing ram warships with a 
preg grin vonthey hese so \that if this becomes fixed - ‘the uma vessel it 
cm tached from the ram, so as to liberate the = - 























onic ancther spur can then be attached for further action. Secon: 
the said detachable spur is utilised as a torpedo placing within % 
charges of gun-cotton, which are fixed by an electric c’ t from the ram, 


after this been detached from the spur, and has 
distance. Thirdly, oo torpedoes,” consistin, 
containing gun-cotton are made to project through the spur of 
the ram, so that when this strikes an enemys v vessel the — torpedo 
is forced right into the latter, and is fired by an electric circuit from the 
ram, when this has retired a a on distance. 


2876. Stream Enaines, M. «nga communication from M. 


retracted to a safe 
of long steel cylinders 


Deprez, haga gp septa 
The expan —_— are so arran, and 
anche ~ 5 that e ete ny | may vie. wasted, and the direction of motion 


reversed by the same lever or handle. Various arrangements = 
described in which eccentrics, link motions, and levers are used. 
arrangement in which there isa sliding plate on the valve, and a pair ot 
expansion a: adjusted at the desired distance oe each other, 
plunger is used to obviate jerks of an auxiliary pisto: 
2877. Presses ron CoLour a, B. Johnson on C. Johnson, Lon- 
don, and G. F, Pabst, New Yort, U.8.—Dated 1st 
These improvements relate to machines or Pressos for print- 
ing in yer nes p gneeeeny, constructed blocks Saenes Sev Sone SS 
a many-coloured len by a single operation, ani 
se oan or pieces oa id ink or clear of the required shape counting 
and secured in a suitable frame. The said blocks diminish in thickness 
as they are used, therefore it has been found necessary to provide the 
press with special contrivances to com’ te for their diminution of 
thickness ; moreover, great steadiness or treed reedom from vibration has been 
found an essential requirement in the use of these blocks, and they have 
therefore so constructed and combined the various parts of the press as 
to meet these requirements in the most advantageous manner. 


2878. AstronomicaL InstRuMENT, W. M. Adams, London.— Dated 
September, 1873. ” 


This provisional specification describes an instrumen t consisting o 
conoonttte rings and circles, each capable of being moved sedependetly 
of the others, 


2879. han ag panews MareERiALs, W. Walker, Liverpool.—Dated 2nd 
One or more which rotate on ot peotings —— 


of reels 
a frame, tnd provided "with seron of hackle hich reciproca: 
through holes formed the parallel 


fixed od eaten, fa, sou ohio they work socom inaopendentiy being Ae 
as feeders softeners in combination with a —_ 


B. J. B. Mills, London.—A comm 


, tne motion ofthe sides 





2880. Savas Maca B,J. 3. Mail, 
m ‘nous, _ September, 1873. 
The invention relates First, to means wh y the operative parts 





be thrown into or out of action at will, while 
po mer 2 may crntinne Gate motion; to 5 Gute tee 
the machine, and to a means for lifting the presser free frem the 
and the invention relates, Secondly, ab ony for r rendering the take-up 
lever adjustable, and to means for adjusting feed 
2881. InpicaTING AND ae ~ NUMBER eof Panera, &., 
The feature of novelty constituting this invention is the arrangement 
of the step, and its operating one or more fingers or pointers. 
2882. Turret Suips, J. Palmer, pe mae communication from 
FL. Palmer, Bombay.— Dated 2nd September, 1873. 
to this i turrets of turret ships are, su 
m. c wo circular lines of rollers, instead of only one as 
Between the tamer and outer lines of selieve dist faddhen ave Sernned ia 
with shot hatches 





the floor of the turret, communica’ t ha 

in the deck of the ship, and also with a space turret floor 
and deck, in which a number of are stored between the inner 
Soepehngy, Sh over 40 clleed goats t to projectile, dite 
me-sha’ to affo an 
enable the base of the reeled Gated 


2883. Busxs ror Stays anp Bopices, W. Thomas, London.——Dated 2nd 


This in perenne making steel busks of a single 
a ion a 
ee Sane the lower end to’ 


thse ik pain, thong such i vero 
0 us f 6 le astening, au is 4 

short taper piece of steel which is fixed ein 

2884. Binpinc anp RELEASING Suse, &c., Corps, Ropes, anp Banps, 
&c., BE. H. Hatton, Liverpool, and G. Hatton, Southport.—Dated 2nd 


September, 1873. 
The mechanism or ap gpen Fase sae em ene Son ae 
Sa and free to rock on an axis. The cord, ‘ap 
or band to be secured through the ouing es yA _ 
More than one tubular bin clip ney be 
frame is secured in any desired position. 
2885. Spapes, SHOVELS, AND OTHER IMPLEMENTS, J. Barker, seit 
—Dated 2nd September, 1873. 

The invention has reference to that stage of the manufacture of 
said implements in which th da Thea made oo shovel, or ‘> 
implement called a “mould He made. consists principally 
in casting the ‘‘ mould ” in one body 


or beaten 
out into the flat shape of a shovel as hitherto, is = out by grooved 
rolls which receive Sader motion. a 
2886. Srirrenine Fecr Hats, J. Bird, J. Worth, J. Fogg, and J. Oldham, 
Hyde.—Dated 2nd September, 1873. ' 
This invention consists principally in the = for => ee 
mixture — of pitch, soda, gum pag are mr and gum 
i elted t and diluted with a cient quantity hot 
water to being it to the requisite 
Sone, Hesaee Feev-waTer, 7. Arnold, Stockport.—Dated 2nd September, 


This invention is designed for the of economising fuel by 
heating the feed-water on its passage fro rom y higminn 4 to the pee 4 
boiler ; and the invention consists prin ‘a a branch pi) Pipe 
from the ordina: ary feed- “pipe » and editing it 6 form in 
bottom flue under the iler, and thence ih te it to the feed-valve, 
such pipe being vided with suitable taps and valves for keeping up 
the ctrealation of the water under all circumstances. 

2888. Propucine Gosmane AND MecuanicaL Itiusions, B. Edwards, 
London.— Dated 2nd September, 1873. 

This invention consists of an arrangement of @ square table having 
four legs and a mirror extendi two of the legs, so 
as to reflect a suitably arranged side scene, and lead spectators to believe 
that nothing is under the table. A bottle or other vessel is arran 
— such side scene, and has an opening at the back thoough whid whic 

d or other object is introduced, which then ppe => be 

in a bottle standing under the table. An cpenien is made through rs 
top of the table over the spot where the — appears to stand, and at 
roper moment another child is sent up through this opening, de- 
sceni Pree on the table, whilst the first child is withdrawn from the bottle 
heady op | at the back. Fire or smoke may be made to appear 

to Sa from the bottle. Another part of this invention consistsin ma 

an opening in the top of the table already described immediately behin 

the mirror, and fitting above this opening a bottomless vase or vessel, 
from which any number of articles be withdrawn by the exhibitor, 
to whom they are handed by a confederate concealed d the mirror. 
3 — or other object may be placed where the bottle stood in the 











ent first described, so Y that it appears to the spectators to stand 
direc under the table. Another arrangement of illusion consists of a 
vertical recess within which stands a performer concealed by one or two 


mirrors, which reflect the sides of the recess, and which are thrown back 

80 as to reveal the performer at the moment Ly 5, the tators are 

dazzled by a bright flash of light produced by the ition of gun 

cotton. 

2889. Errectine THE IoniTI0Nn oF Gas, H. Green, Preston, and J. Barrow, 
‘est Gorton.—Dated 2nd 


Seek ion or burner is a; lied a small collapsible vessel or chamber 
connected to toad to nshuste 0 saltabte lever or tenshler 
liquid arranged to 


a cup or vessel of mercury or other suitable 

d closing as required of a nozzle or orifice for 
pn conducting gas to the burner, and in order to obviate the 
difficulties e variations in pressure usual in gas mains 
ee Oe Se ee ee 


bjected to her m ordinary 
a ae oe Ee prenure ae ironed beyond that, 


lever > 
tumbler is caused to enetal the me the ones or orifice comm with the 
burner, at the same time actuating suitable apparatus for effecting the 


ignition of the gas, after which the collapsible vessel partly collapses, but 
is arrested at th time and and securely held in the 
ae er is at ee eae to the 
ae wy = sy its parts ¥ Sf. a expanded 

co) le vessel or its m or or or 
caused to move ae — oving part a mechanical Ss that when 
the extra pressure is ithe holder 
close UP. thereby ¢: 

sists ln effecting the ering 





besides being used in conjunction with 


used, = oe a ae eae eae aiies, SS ——— other 
ments or a) lor effecting su) 
himainomwmao<—£_- 


2890. Wixpow-sasH FasTENERs, % Parkes, Willenhall.— Dated 2nd 
September, 1 
These improvements consist of a bar working through a box, which is 


screwed to the window-sash. One end of the bar has a hook turied 
downwards, which is drawn towards the box a in the latter, 
and the other end of the bar is fitted with a or on pressing 
x. The hook (when Se 
window is Stent Se a bridge-shaped catch fixed to the other 
the window. wer oo tof the book ie ber oh 
as to be forced back the catch when window is without 
pouing the knob, the top of the outer edge of the may be 
similarly 
2891. Seraratino Free Sutpnur, 8 H. Johnson, Stratford, Eesex.— 
This vial peci ficati ic describes the separation of free sul 
8 ion sulphur 
from Jag Dae the use of pees or any simple zz 
also an extractor provided wihe a filter. 


2892. MecnanicaL DRAWING AND Muasvnino, J. B. F. Lideke, Camden 
Town.—Dated Srd September, 187 





Soieaice parts, ‘teen a nape to form 
of a i . slonger de are 
The then reduced to a sq! the side uare is determined 
a given The sive of the ietlines or conn 
being the central joint is at the intersection of two 
ts of the proportional dividers, the 


spin 
wound with the erwing material, may be 





therefrom, and are when in position held most 
wi an uniform 
dispensing with had winding and gating an uniora sisady 
coms, Ompnatic Busters, D. Mackay, Inverness.—Dated Srd September, 


The ms manufacture of blisters, each of which when ee pete the human 
skin for a few hours, produces two or more distinct detached vesicles 
or blistered spots 


2895. Movutps ror ong Incots or Srezt, W. A. Richards, Swansea. 


—Dated 3rd 
This invention consata in holding the halves or parts of ingot 
of rr steel therein, by means of 


securely 
oulds together the aes 
of Cann Ba ng steel. top and bottom, as well as 


intermediate 


base of the mould is placed, the fixing supported on the rim 
during the driving home of the or wi , or the home of 
or shoulier top of the m: may be 


placing swinging deflecting boards or 

the doors of railway soniogen, to Scevent the 
from entering the carriages while in on. 

2807. Heatinc Feep-water, R. Sutcliffe, Idle, near Leeds.—Dated 8rd 


P in constructing — —.  & of 
oe wil - continuous m. 
» Grane the entire 

thin the flue or 
ons nearest the 


2898. LayING AND yom ConcreTs, ASPHALTE, AND OTHER SIMILAR 
Roaps, EF. Brasier, Hatcham.—Dated Sep , 
The First ay these improvements relates to improved ‘arrangements 
of machinery and consolidating concrete or te by 
means of a valent mounted in « frame upon wheels, capable ph rs 


of these improvements has for its object the 
ite roads by delivering and laying it in sheets upon 
the surface to be coma Another part of these improvements relates 
to the ent and construction of a straight-edge or levelling 
instrument mounted upon — for and levelling asphalte, 
concrete, or other materials used in the formation of roads. 

28099. Spixninc anp Dovusitne Corton, J. Whitehead, Ashton-under-Lyne. 

Dated 3rd September, 1873. 

The inventor unwinds the yarn from a bobbin on the fiyer 5) ro oe 
twists it on its way to the dies up bobbin, —- is, or 4 
by frictional contact. In one ent he dis 
by drawing off the yarn at an In another acs with he em- 

sapee ——— flyer, in “which the — or a frame holding two 
or more cops, is d from vi arn is drawn off in one 
direction, thro gh one end of the flyer, | ond ts sg en led in the contrary 
direction through the other end, receiving two twists for one revolution. 

This arrangement may be adapted for sp 

#00. —_ Exvevorgs, J. C. p= London. —A communication from 

Dangoise, Brussels.—Dated 3 rd. September, 1878. 

Additions! cover, or covers; also forms cut or made of one or more 
pieces ; and edges — adhesive or secure by suitable material, or by 
eyelets or laces, or by fluting, or stamping, or perforations, or serrations, 
with or witheut colearing matter, the object being to prevent tampering 
with the contents without the attempt being discernible. 

2901. Manvuracture oF Gas ror LicHTING anD Heatine Porposes, E. H. 
Yarrow, Camberwell Park.—A communication from W. Steers, New 
York.—Dated 3rd September, 1873. 

This relates to manufacturing gas from petroleum by vaporising it in 
retorts by heat, the retorts being partitioned to establish a flow anda 
thorough transformation of the oil into gas. The retorts are, in some 
cases, made up of several pieces bound together by plates. 

2008. Trarsmittina Motive Power, C. E. De Loriere, London.—Dated 

8rd September, 1878. 

This consists of a combination of a three crank main shaft ; three rock 
levers, two of them slotted at one end = for blocks to work in; a 

three crank auxiliary shaft, the cranks of which are upon to exert 

—— through the arc of a circle in succession; one of the cranks of 

pall aye one of the levers, and a crank of the auxiliury shaft being 

Heldly phen F bon eel qo like an = crank ; ; e other — 

termed auxiliary cranks and levers, up the power of momentum 

taking up kc p 





which is within the machine when the crank is aj 

ont sessing Som the dnd cote, ae that power of 
momentum for producing and main a — great regularity 
and an equality of power not hitherto ob’ rotary machines as at 
present constru 


2908. WEIGHING a gee W. Stobart, Durham, and W. Allan, Sunder- 
land.—Dated 3: 


2906. Gomess Furniture, G. Legget, Portman-square.—Dated 4th Sep- 
tember, 1873. 
This invention ate» ee ee ae be conver- 
various ‘oar at any in a novel device for 
securing the desk- at ed “acre — Fgh ich device is applicable 


fo ooldlag ‘the slates slates, cop ~~ b ‘pens, pencils, Sn onl cach seqelttoes tor 
lor and such req r 
each scholar, so that the dee may complotein i its accommodation ; and, 
Thirdly, in the construction and a) m of an ink-well for the pre- 
vention of - <4 the ink, and removal of the ink-wells on a change 
of slope of board. 


9007. + tn tang A. Forrest and W. W. Hayes, Liverpool.—Dated 


, 1873. 

The invention consists in flushing the closet basin in the ordinary way 
and sec an supply to cover the valve when closed, and Amd 
wards fi g the closet yw the valve when the basin valve is closed, 
pee NY ESI used tu 

we Sod? ona’ th yy which means the use of the o air 
yea is avoi: and the generation and accumulation “of noxious 
effluvia prevented. 
2908. Wirnprawine Water From Pires Heatep sy Steam, FE. Worroll, 
Dated 4 mber, 1873. 
range of steam pipes, used for heating or 


The inventor fits, od each 





warming er buildings, a form of steam trap which allows 
the cola’ Seater te ont », but closes when the water is ho and allows the 
water to flow on ugh a ik pr valve and into a return 
pipe jeading to the boiler. 


. CLEANING AND Potisuina TasLe Cutuery, V. Driver and J. Wal- 


ace, Manchester.— Dated 4th , 1878. 
In this invention « hopper for powder is towards a bed b: 
or a weighted yh covered wi! 


surfaces are 
leather, a spring upwards the lower leather. A leather for 
cleaning the ie Mhoulder and a brush for the fork are attached. 


2010. Sowinc Macuine, M. Fardicli, Piticchio, Italy.— Dated 4th 


This so’ sowing machine is composed of a traction apparatus, with or 
without a fi 


2011. Burnisuine Puoroorapnic Pictures, @. Haseltine, 
communication from G. P. Critcherson, Worcester, U8 — 


construction of a machine or appa- 
carte de visites and other pictures, 
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. CALEN ED IN THE MANUFACTURE OF Paper, £. G. Brewer, 
Ee ae Srom the — B. Ritter von Zahony, 
ora, Austria. Dated 4th September, 5 
wane made of watch-spring steel and by brass guide wires the 
paper is fed automatically from one set of rollers to the other. The paper 
rollers are made of a special sort of a. is put on with greater 
pressure than heretofore. Two girls do with this machine double the 
work of five girls with the machine as heretofore made. 
2913. Reariva Macaine, W. Brenton, Polbathic.—Dated 4th September, 
18 


73. 

This tes to improvements on former letters patent, dated 
the on ia. 1854, No. 2006. The roller moved by the 
vi lever is made shorter; and a balanced rack = platform is 
em| to the front of the machine. At the of the plat- 
form a vertical roller, in front of which is a suitably shaped 
poms board. The large platform may also be arranged so as to tip 
mwards. 


2014. Heatina Feep-water, E. Davies and T. J. Walker, Liverpool.— 
Dated 4th 1872. 


The apparatus consists of a length or lengths of wrought or cast metal 
pipe pn see in the form of a scroll coil. In the case of land boilers this 
scroll coil is placed vertically in the flue formed by the brickwork out- 
side the boiler, or in other suitable position, and so that the waste heat 
comes in contact with the scroll. e feed-water pipe from the pumps 
runs by preference vertically down the side of the scroll coil, and is 
comeaed to the scroll coil at the bottom thereof. From the top of the 
scroll coil a pipe is led into the boiler discharging the feed-water as usual 
at the bottom of the boiler. The scroll coil may be set in the flue 
between two vertical plates, which serve as guides to a series of scrapers 
or soot cleaners. These scrapers are to clear the scroll coil pipe of soot 
or other extraneous matters. The scrapers may be worked by a vertical 
rod passing up through the brickwork and actuated occasionally by hand, 
or by an eccentric cam, or by a lever and crank motion, or other suitable 
mi ical appliance. 

2915. Arcues, Brinces, Foors, CeILincs, AND OTHER LIKE STRUCTURES, 
R. Stone, Liverpool.—Dated 4th September, 1873. 

The features of novelty which constitute this invention consist in 
making the blocks of which arches are built with zigzag surfaces and so 
arranged that they intersect each other when in position. The arch is 
started from any suitable wall or bearing, or what bricklayers call skew- 
back. In the centre of the arch there is a keystone to set and hold the 
blocks forming the arch in position. In constructing the arch the blocks 
are laid on a wood frame or centre which is afterwards withdrawn. In 
constructing walls of concrete, the blocks forming the walls are moulded 
with a male and female key-piece on alternate sides, so that when placed 
in tion, one block over the other, the key or binding piece serves to 
ae 4 the blocks together and prevents rain or damp striking through the 


w 
2916. Sroprerine Borr.es, D. Brown, Bath.—Dated 4th September, 1873. 

This invention relates to certain improvements upon an invention for 
‘An improved apparatus for stopping bottles,” for which letters patent 
were granted to Francisco Prudencio and Joseph Francis Cotterell, 
bearing date the 23rd day of April, in the year of our Lord, 1872, No. 957. 

These improvements consist in attaching to the bridge which is placed 
over the neck of the bottle a ring, tube, or cup, so as to occupy a position 
within the interior of the neck. A rod is passed through bridge and ring, tube 
or cup, a cap being placed at the upper end, and washers of metal and 
india-rubber protected with a cork washer, if desired, at the lower end 
thereof. The ring, tube, or cup forms a stop to the washers, the whole 
——— being retained within the neck of the bottle, when the latter 
is filled or partially filled with gaseous liquid. The washers at the end 
of the rod only pass below the neck of the bottle when the latter is 
empty, or when the rod or piston is pressed downwards to allow of the 
escape of the liquid. 

2917. Foca Sienats, F. H. Holmes, London.—Dated 4th September, 1873. 

This invention relates to improvements on the apparatus for which 
letters patent were granted, bearing date the 14th March, 1871, 
No. 674. In the apparatus each sound consisted of a single note repeated 
at regular intervals, once, twice, thrice, or more times per minute; it 
was therefore necessary to observe the time accurately by a watch to 
distinguish one lighthouse or lightship from another, one sounding, say, 
three times per minute, the other four times per minute, and as this 
timing by the watch was not always done, errors were made in trying to 
count the number of seconds between each sound. In the present 
arrangement the intervals of silence are still retained as in the previous 
arrangement, but in order to make a still greater distinction between 
one signal and another, the sound instead of being one long note is divided 
into two, three, four, or more shorter notes following in quick succession, 
after which there is the interval of silence, and the sounds are repeated. 
2918. Manvuracturtne LEATHER, AND BLEACHING, DVEING, AND STAIN- 

ING THE SAME, G. F. Neville, Teddington.—Dated 5th September, 1873. 

The novelty in this case consists, First, in the use of refuse scraps of 
leather produced in the facture of boots and shoes and other similar 
manufacture, with scraps of skins or hides produced during their con- 
version into leather, bined with vegetable fibres ; Secondly, in the 
use of horn and fibre to render the same impervious to water and more 
durable than ordinary leather. Thirdly, in forming the same into pulp 
in a dry state by a disintegrating machine. Fourthly, in bleaching, 
dyeing, or staining the same whilst in the pulp. Fifthly, in forming 
sheets of leather on the ordinary papermaking machine. Sixthly, in 
manufacturing the same igto floorcloths and bookbindings. 

2919. Prore.iine Tramway Cars, C. Anderson, Leeds.—Dated 5th Sep- 
tember, 1873. 

In connection with the tramway car the inventor employs, by pre- 
ference, a “tender” or small supplemen' e, within which are 
a series of air-pipes or air-vessels connected with each other by means of 
pipes. The air-pipes are filled with compressed air, which is conducted 
to the cylinder or cylinders of an engine connected with the driving 
wheels of the car. 


2920. Srorrens ror Borttes, J. J. Perry, London.—Dated 5th September, 
1873. 








This invention consists in making the stopper in two parts, the body 
being formed of india-rubber tube, whilst the head is formed of any suit- 
able material cemented to the body. 

2921. Fire Licurers, J. Noad, Plaistow.—Dated 5th September, 1873. 

The fire lighter consists of a number of pieces of wood connected to- 
gether by dowels or pegs, the centre one of which serves as an axis upon 
which the two halves of the lighter can be turned into any desired angle, 
whilst permitting of the lighters bei: — flat for transport. The 
improved machinery for making said ters consists of a number of 
fingers or pushers acting on each side of the pieces of wood held on : 

ition yaneieed. an 


with an expansion slide on its back, and a catch couples the two slides. 
As the main slide moves toand fro, it compresses alternately two springs. 
The compressed spring tends always to move the expansion slide, so as 
to prevent the pamege of steam to the cylinder. The cut-off takes place 
when the catch is lifted, and this is by preference done by a cam con- 
trolied by the governor. 

2928. An Improvement in Dress ann Ficure Iuprovers, £. Scacchal, 

London.—Dated 5th September, 1873. 

Bustles, or dress improvers, artificial busts or breast pads, are made of 
sponge in one or more pieces, of suitable size and shape, covered with any 
pee | fabric and provided with bands and hooks or other means of 
at! ent. 


2929. CLEANING AND Wixnowine Grain, W. EF. Gedge, London.—A com- 
munication from A. Alexandre-Balat, Couvin, Belgium.—Dated 6th 
September, 1873. 

This improved machine has a hopper with sliding door, giving passage 
to corn or seed in the entire breadth of the hopper, the corn falling thence 
on to a grating which removes the long straws; from this grating it 
passes ae ee | through two sieves, the meshes of the second being 
finer than those of the first; the corn then falls on to a movable apron, 
by which the cleaning of the grain is regulated. The inner bottom of 
the machine is movable, following the come-and-go movement of the 
sieves. The large or inferior corn is held by another movable apron. 
Motion is given to the blast fan, the grating, sieves, and movable bottom 
of the apparatus by means of an eccentric crank, lever, and toothed 
g g. Im this machine all the interior receiving a come-and-go mo- 
tion in the direction of the length of the machine, and in its entire 
breadth, wind cannot be lost. The wind enters the machine by a large 
opening forming funnel, and is compelled to pass through the sieves upon 
which the grain descends ; thus all the wind necessarily passes through 
the grain instead of the major part passing at the sides as in ordinary 
raachines. 

2930. Ve.ocirepr, A. Hobson and W. C. Willians, Liverpool.—Dated bth 
September, 1873. 

The features of novelty which constitute this invention consist in 
suspending a frame and seat underneath the axle of two large driving 
wheels by means of a link or rod. The frame is kept in position bya 
guiding or steering wheel in front. The frame is fitted with a slotted 
guide which carries the treadle, and connecting rods, which work direct 
on to suitable cranks on the axle. The steering or guiding wheel is fitted 
with a suitable rod and handle. 

2931. Recrsrerinc THE NuMBER OF PAYMENTS MADE BY PassENGERS, N. 
Macphail, Glasgow,—Dated bth September, 1873. 

This invention consists in the construction and use of a small portable 
instrument to be carried by the guard of each tramway or other public 
carriage or omnibus, consisting of a combined three or four-wheeled 
numbering and printing instrument, and an automatically acting bell or 
other equivalent audible sounding recorder and mechanism, carried on 
one small frame, with a reciprocating or oscillating stem, all inclosed in 
a small protecting case, to be actuated by the guard depressing a knob 
or finger key, on the outside of the case, and which also depresses the 
stem inside against the power of a strong reacting spring (whieh, when let 
go, brings all the parts back to their normal position ready for the next 
action) so as to sound the bell, once for each penny (or other single uni- 
form fair) he is paid, and at the moment of receiving the same, 80 that 
the passengers can see and hear at once, and be a check on the guard, 
that he records the payment of cach fare as he receives it. While the 
numbering or counting wheels are also made to turn and record the 
number of strokes made and fares paid from 1 up to 999, for a three- 
wheeled machine ; the units on the first wheel, which turns one division 
or tenth of its circumference for each action of the instrument and sound 
of the bell, and the tens are indicated on the second wheel, and the 
hundreds on the third wheel in the usual manner, and by the usual 
mechanism in such numbering instruments. A printed impression of the 
number of strokes and payments made and so recorded could be taken 
at any time, or at the stations, from the instrument itself, by the guard 
or the receiver at the station, upon cash cards, sheets or books, which 
would check the cash receipts of the guard. The mechanism and action 
of the bell recorder is similar to that of the ordinary single stroke spring 
table bells, but the combination of this bell with a numbering-wheeled 
instrument as a recorder for checking the receipt of fares on tramway 
and other carriagesis new. 

2933. Painting, LituoGraruinc, OR ZINCOGRAPHING ON TEXTILE FABRICS, 
W. Maclean, Glasgow.— Dated bth September, 1873. 

The feature of novelty which constitutes this invention is the printing, 
lithographing, or zincographing of designs on textile fabrics in two or 
more colours at one operation, 


2934. Carpine Encines, 7. Fliteroft, Rochdale.—Dated bth September 
1873. 


This invention applies to carding engines for carding cotton and other 
fibrous substances, and consists of a simple arrangement of apparatus 
for stopping the revolution of the “doffing cylinder” in the event of the 
** sliver” becoming broken. 


COGS, Pesrassase Vessets, LZ. Bourget, Paris.—Dated th Septemler, 
873. 


This improved propelling apparatus consists of a suitable mumber, 
7 four, of ejectors, placed in the interior of the vessel; and of a suit- 
able arrangement of pipes to draw water from the fore part of the vessel 
and expel it at the after part thereof for going ahead and, vice verad, for 
going astern. These ejectors or propellers consist of hollow cones fitted 
one within the other in the interior of a cylinder, provision being left 
in the centre of the cones for the passage of steam. The method of 
operation is as follows :—Steam is suitably conveyed to and passes 
through the centre of the cones, and thereby draws water from the sea, 
at, say, the fore part of the vessel, Gouuh the annular space between 
the cones, and expels it again into the sea at the stern of the vessel"in one 
continuous stream. 


sees. aaa or Gas, L. Bois fils, Paris.—Dated 6th September, 
873 


This consists in passing steam through two sets of red-hot pipes within 
a furnace, one set having scrap iron within them for decomposing the 
steam. The other set contains salts of soda or carbonate of soda, which 
takes up the oxygen, and isolates the hydrogen, which is conveyed to a 
gasometer after passing through a refrigerator. 

2937. Hackuine Macuines, J. R. T. Mulholland, Belfast.—Dated 6th 
September, 1873. 

The object of these imy ts is to increase the efficiency of the 
hackling process as done by the machine, and consists in the use of one 
or more short sheets for the final or other suitable tool or tools, in con- 
junction with an auxiliary holder or gripper which is attached to the 

h 1 that carries the ordinary holders, or to any other convenient part 








slide to form a lighter to arrange them in the p q' . 
when thus arranged and held on the slide they are caused to travel up to 
boring instruments to produce the holes, and in their return journey 
pegs or dowels are ac’ upon by stationary pushers to force them into 
the holes. 

2922. Buckies, J. Tyrer, Aston.—Dated 5th September, 1873. 

According to this invention the upper part of the frame of the buckle 
or fas is provided with a jointed or pivoted gripping or fixing bar 
lying el with the cross bar of the frame. The Goer edge of the 
gripping bar is serrated; and when turned down upon the frame and 
pressed inwards its serrated edge enters the web. The tension of the 
web draws the bar inwards, and the brace, web, or band is gripped be- 
tween the serrated edge of the gripping bar and the cross of the 
frame. To release the web or band the frame is held stationary and the 
web or band is pulled down; the gripping bar is ey ee out- 
wards and its serrated edge disen from the web or band, when the 
latter may be adjusted without o ction from the grip: bar. 
Arrangements are also described in which the jointed 4 is 
replaced by a sliding bar or frame, or by the serrated bar of a lever at the 
front of the web or band, between which bar and the frame the web or 
band is gripped. 


2923. Bricks anp TiLE-Makino, W. Hodson, Kingston-upon-Hull.— Dated 
5th September, 1873. 

This invention has for its object rendering machinery “for the manu- 
facture of bricks, tiles, and other analogous articles ” capable of producing 
and to increase the general efficiency of the machinery employed is articles 
a crease the general efficienc: © inery emplo es 
produced from plastic material. d oe 
2924. Ixpicatina THE Work DONE BY MACHINERY USED IN Sprnwino, 

oe F. Wilkinson, Manchester.—Dated 5th September, 1873. 

This invention consists in an electric arrangement whereby the periods 
of working and stopping of each machine in a mill is indicated upon a 
travelling surface. 


S0GS, Gewme MacuiIngEs, 7. B. Hitechman, Soho.—Dated 5th September, 


This invention refers more especially to hand machin It has for its 
twofold object the reduction of the mechanienl engieyed, ond | the 
production of a silent motion. The im ements relate to the form and 
———— of — heerar —_ and vertical slide with the attendant 
pai A ven! consists in improved arrangements of 
the parts employed for the shuttle and feed maien of sewing machines. 
2926. Hars, 8. Simmons, London.—Dated 5th Septem’ » 

The novelty of the invention conalate im ~~ classes 
of hats which are covered with a plain woven ic, by in their 
manufacture a waterproof tissue or material between the ly of such 
hats and their outside covering. 





of the machine. : 

2938. American Ornoans, A. T. Rousseau and C. H. Stevenot, London.— 
Dated 6th September, 1873. 

This invention consists in autuing the American organ a hammer 

acted upon by the keys of the finger 80 as tostrike upon the tongue 

or vibrator, for the purpose of improving the sound of the instrument and 

enabling it to play pianoforte music. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


Mucu depression characterised the Wolverhampton market 
yesterday a No specifications of any importance are 
coming forward ; and masters find that orders which they ex- 
ed, and that they had been partly promised, have been sent to 


The labour question was greatly discussed, and there were very 
loud complaints that it is impossible for the Staffordshire iron 
trade to be in a better condition than it is so long as colliers are 
content to work only twenty-four hours out of seventy-two in the 
week. No nation, it was urged by thoughtful men, can prosper 
whilst men work so little. Opinions were divided as to the course 
which coalmasters will pursue if the colliers should strike. 

Great disapprobation was expressed on all sides on ‘Change in 

| Birmingham to-day (Thursday) that the negotiations between 
masters and men representing all the districts, and which were 
| concluded in London yesterday, have had so impotent a conclu- 
sion. This, however, can hardly be said to be any fault of the 
| masters. They, in all the districts, fully concurred with the men 
| that it would be desirable if a self-acting sliding scale could be 
| adopted ; and not a few of them were prepared to sacrifice a great 
deal in order to bring about such an arrangement. Hence the 
propositions which were submitted to the men by the masters at 
| the Derby meeting, and given by me in THE ENGINEER a fortnight 
ago. As, however, I last week intimated would be likely, the 
|men at their meeting with the masters in London on Wednesday 
| declined to accept their employers’ terms. The masters, on the 
other hand, as I likewise pointed out, were prepared to abide by 
their offer, but not to depart from it. The result was that 
the operatives proffered to submit the question to arbitra- 
| tion. As to the North of England, arbitration already exists 
there. It is not yet in vogue in Staffordshire, and whether it 
| will be adopted remains to be seen. It was not on Wednesday 
decided to adopt it, for the determination arrived at was thatthe 
| question of arbitration should be referred tothe district associations, 
| The probable immediate result should not be regarded with 
| apprehension. The market was iu a state of unrest, but men 
| experience were not apprehensive of much difficulty, Leaders of 
| the men admit that in the North of England there are between 
| 1000 and 1500 operatives connected with the ironworks out of em- 
| ployment ; and that in South Staffordshire and East Worcester- 
|shire very many cannot find work. All this is well enough 
| explained by the facts which came out at the meeting of iron- 
| masters yesterday, when the iocal experience was so directly 
| confirmatory of the results exercised by high prices upon the com- 
| petition of other iron-making countries. It was to-day increasingly 
telt that before there can be any improvement upon the existing 
| state of things wages must come down. 
At close of ‘Change the ironworkers’ question paled before the 
| colliers’ question. By that time the Cannock Chase masters 
determined, after an interview with the men’s union agents, 
to enforce the drop of one shilling a-day wages. Agents replied 
that the men will come out tomorrow. Earl Dudley is equally 
determined as to ‘the Dudley district, and so are aber leading 
| owners, and soon nearly all the collieries will be standing by a 
great strike. 
The experience of the Chillington Iron Company and of Messrs. 
Bagnall’s in the me year was conclusive of the little profits which 
have been made by ironmaking here, even by firms who possess their 
own coal. Lower wages must be submitted to by miners and iron- 
| workers if labour is to be found for them, Every day makes their 
| position worse. Men are walking about in all the South Stafford- 
| shire towns in increasing numbers; und every week orders are 

more difficult to get by either first or second or third class makers. 
| Bars of inferior quality were to be had to-day (Thursday) at 
| £11, and pigiron (cinder quality) was offered at £4. Concurrently 

Belgian iron was being pressed upon consumers, and Cleveland 
| pigs were offered upon easier terms. 

Two smal! failures in the iron trade have been reported since 
my last. In one case a petition has been filed in the Oldbury 
county-court, and the liabilities are set down at £16,000; and in 
the other there has been a petition in the Wolverhampton county- 
court, in which the liabilities are believed to be about £10,000. 
This is a trying time for weak firms. 

| InShropshire some important extensions of producing capa- 
bilities at several ironworks are now being effected, The Coal- 
brookdale Company are very much increasing their yard, and 
among recent additions are some capacious moulding and fitting-up 
shops, together with the erection of an additional engine. The 
Madeley Wood Company have constructed a new blast engine at 
their Blisserhill Works. The foundry and gasholder establishments 
of Mr. Robert Poole, of Malinslee, are undergoing considerable 
enlargement. It is reported that the Lawton Ironworks, situate 
near Shifnal, have been transferred to Messrs. Edge and Sons, of 
Coalport, the well known manufacturers of chains, ropes, and 
engineering work. 

In} Birmingham only a moderate activity pervades trade 
generally. The augmentation of Belgian and German competi- 
tion, added to the lack of special demand, occasions depression in 
the iron tube making department at certain works, e@ recent 
reduction of 1s, in the price of cut nails has drawn out a 
better inquiry, and theoperatives are consequently better employed. 
Some valuable specifications from Brazil continue to impart 
animation to the edge tool industry, and the demand both on home 
and export account for hoes and agricultural implements is ver 
satisfactory. Hollow ware founders remain well supplied with 
orders, and there is a steady demand for nuts and bolts. 
Machinists as a rule are fairly active. The condition of the brass 
foundry branches is healthy. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


UntTIL some definite decision is arrived at with regard to the 
price of coal there is little hope of the metal market of this district 
settling down into any very satisfactory position. Consumers, 
who appear very confident in their anticipations that the price both 
of coal and iron must be very shortly reduced, are naturally holding 
back orders, and will not look at anything in the shape of a contract, 
whilst those who are compelled to buy are limiting their purchases 
to the smallest possible quantities. ices continue to exhibit a 
weakening tendency, but there is no very material alteration from 
the quotations of last week; No. 3 foundry pig iron delivered in the 
Manchester district is worth about 82s. 6d. per ton, but sales are 
made at about 80s., with forge numbers proportionately lower in 
price, In manufactured iron, bars are quel oh £11 10s. per ton, 
although in some cases as low as £11 Ss. is being taken. 
Makers of first-class brands are moderately firm, and prefer taking 
fewer orders to accepting lower rates, 

Both forges and furnaces are getting short of orders, and many 
of the works are not running full time. The iron shipbuilding 











lgium. In one such case the order relates to one thousand tons 
of finished iron. At the same time finished iron made in Belgium | 
is being sent into Birmingham and the surrounding manufacturin 
towns. It is coming as bars, as rods, as hoops, and as sheets, aul 
it is being sold in some cases £2 a ton under Staffordshire prices, 
The facts would seem to strongly support the reiterated state- 
ments made by Messrs, A. Sparrow and Company, of Live 1, as 
to the extent of the sales made by ian ironmasters to English 
consumers, The offers that are being made here show that mer- 
chants both in London and Liverpool are trading with the foreign 
iron extensively. Staffordshire masters assert that the quality is 
not equal to their own iron, but they point out how it will be 
readily bought whilst the nt difference in price exists, by 
—— who can use it for purposes in which the best iron is 
not re 

_ At the same time that this is occurring with reference to finished 
iron, pig iron of certain qualities can be bought in Staffordshire 
from Cleveland at prices under those at which similar kinds can 
be made here. ‘he best iron is also in insufficient demand. 
Hence, more furnaces are being either damped down or altogether 
blown out, Messrs. Groucutt Love put out two of their furnaces ; 
Mr. D. Rose has damped down his ; and it was reported yesterday 





2927. poses Gear, 7. Fardon, Linslade, Bucks.—Dated 5th Sep- 
According to this provisional specification the main slide is provided 





afternoon that Messrs. Thorneycroft have given notice to their 
men that they shall blow out one of their furnaces, 


trade also continues quiet, and engi and lers are feeling 
the effects of the slackness. The position of machinists does not 
at all improve, and, although agents have on hand a fair number 
of orders, they decline to place them in the present unsettled state 





| of the market. 


It is the general opinion that we are approaching a very critical 
period in the coal trade of this district, and there is a great deal of 
uneasiness in the market as to the action of the men with regard 
to the reduction of wages which is being made in various quarters. 
In the present unsettled state of the market very littie business 
is being done, and purchases are chiefly confined to covering pre- 
sent uirements. The eral demand, as a consequence, is 
below the average, stocks are accumulating, and prices are 
gradually declining. Rates are now so irregular that any general 
quotations are of very little value, as sellers are continually 
making concessions where they find it necessary to push sales. 

The coasting trade has probably not been so dull for years past. 
The high rates which still prevail in I hire, as 
with other parts of the country, are driving consumers to obtain 
their supplies elsewhere ly from Scotland- and there is at 
present little or nothing d at either Liverpool or Garston. 

he export trade is in a somewhat better position, but the de- 
mand in this direction is only moderate. 

The union miners of Wigan and St, Helens have this week met 
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to consider what course to adopt with regard to the proposed re- 
duction of 15 per cent, The men, who do not consider the 
reduction justifiable, have requested that the matter be referred to 
a board of arbitration, and if this is not acceded to there is a very 
strong feeling that the reduction should be resisted by a strike. 
The masters on their part are disinclined to go to arbitration, on 
the ground that it is unnecessary, and that it will involve too 
much waste of time in the present position of the market. In the 
Ashton and Oldham district the men seem determined to resis} 
the further reduction of 5 per cent., notice of which has been 
served upon them. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no outward change to record in the general condition 
of the lighter trades of Sheffield and district. 

In the heavier branches I hear of an improvement in one or two 
quarters, mainly owing to the fact that a few fairly good orders 
for rails have been secured. This, I apprehend, is the natural result 
of the lower prices which have been recently put forth by the local 
steel rail manufacturers. For other descriptions of railroad iron, 
including axles and iron tires, there is but a: moderate demand on 
new account ; but some of the firms are yet turning out a mode- 
rately good tonnage in completion of old specifications, 

In the steel trade matters are almost wholly quiescent. Few 
houses are able to boast any accumulation of orders of late, and 
not more than half a dozen firms are keeping their men in steady 
full employment. Not that there is any valid reason for suppos- 
ing that the progress of the year will not bring about a better 
state of things. On the contrary, advices from the United States 
to hand to-day are of a much more hopeful tenor, and lead to the 
belief that, as stocks there in first hands are very small, a good 
business may be done as soon as the financial and fiscal affairs of 
the republic are put on a fairer and firmer basis than at pre- 
sent obtains. To this fact is probably owing the further 
fact that at least another of the principal steel firms has started 
its steel melters ona ‘‘third round” on the Saturday. For this 
they doubtless receive extra payment, but as the trade union 
strongly objected to it in the case of Messrs, Jessop’s workmen, 
they will doubtless do so in others. Despite their opposition, it 
isan undoubted fact that both masters and men benefit by the 
third heat, which is likely to meet with an extensive reintroduction 
into the trade. 

Several of the Sheffield and district coal firms and merchants 
have dropped prices about 1s. per ton. A second meeting of the 
colliery owners of the South and West Yorkshire, as well as of 
the Chesterfield, Dronfield, and Derbyshire districts, was held at 
Leeds on Tuesday, it being an adjournment from Barnsley the 
week previous. At that meeting it was stated that the miners 
had been granted four separate advances in wages—the last two 
at 174 and 20 per cent. respectively, and that the selling price of 
coal was now much less than when the last two advances were 
given. The coal trade of the whole district was represented to 
be in an exceedingly depressed state, so much so, in fact, that few 
pits were getting house coal more than three days weekly. The 
Leeds meeting was a very influential one, and was presided over 
by Mr. Tennant. It was ultimately decided that notice of a re- 
duction to the extent of 25 per cent. should be issued to the men 
throughout the whole of the district, and that the notice 
should be given on Tuesday next, March 24th. In connection 
with this determination of the employers I may remark that I am 
informed that the men will not accede to the full reduction, but 
that they have no particular objection to refer the matter to 
arbitration, believing that an impartial arbitrator would not 
award anything like so large a drop at this stage of the downward 
course of the coal market. 

The old business of John Round and Son, silver-platers, &c., 
Shettield, is being transferred to a limited liability company, with 
a capital of £50,000. In September, 1870, Messrs. Round called 
their creditors together with liabilities amounting to £54,000, 
but it was wisely decided to carry on the business. This course 
has proved eminently satisfactory, seeing that in the three and 
a-half years suflicient profit has been made to pay the creditors in 





full with interest up to date, besides leaving a handsome surplus | 


for the original proprietors, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

EVENTS appear to be hastening to a crisisin the iron trade, The 
high prices that have prevailed during the last two years are 
becoming things of the past, and there is no amount of prevision 
can determine how far quotations may yet fall. Everything is in 
a transition state, and there will be some difficulty experienced in 
regulating the conditions of one department of the iron trade by 
those of another. But the wages questionisthe great béte noir of the 
manufacturers. Ironworkers have succeeded in getting their wages 
raised to a height never previously attained, and now that a reaction 
in price has set in they exhibit anything but a good grace in deal- 
ing with the question ef a return to something more like the 
former level. Pig iron manufacturers have the utmost difficulty 
in obtaining their prices, and weak holders are disposed to submit 
to a reduction of 2s, to 5s, per ton on list rates, nominally. No. 3 
is now quoted at 75s, per ton ; but parcels have been sold within 
the last few days at 1s. to 2s, 6d. less than that figure, and at 
Tuesday’s market, at Middlesbrough, there was a general feeling 
that a further fall was imminent. Stocks continue to accumulate 
at quite an unusual rate, and there is no improvement in the 
general demand, which entirely fails to keep pace with the supply. 
The export trade is dull, especially on American account, 
and for home purposes consumers make very little inquiry. 
This is a very depressing sign at the present time, when the 
shipment to foreign ports is generally quickened, and English 
merchants open up new sources of consumption. Fortunately, 
however, the cost of raw materials is so far diminished that pig 
iron makers are still able to make contracts with a fair margin 
of profit. 

_ The finished iron trade is in a still more critical state than its 
sister industry, A great deal of importance is attached to the 
satisfactory settlement of the wages difficulty, which is now ab- 
sorbing the attention of both employers and employed. Strenuous 
efforts are being made to establish a sliding scale, applicable to 
that regulating the wages paid in South Stafford, Worcestershire, 
and the North of England, he masters propose a rate of a 
shilling per pound per ton of finished iron, but the workmen 
want a shilling more than this tonnage rate, or a return to the 
old Thorneycroft standard. The price of bar iron obtained fror 
twelve selected firms in Staffordshire has been proposed as the 
basis of reckoning, but there is some difference as to whether all 
other classes of iron should not be included as well as bars. 
Some arrangement of this difficulty must speedily be arrived at, 
as the present scale of wages can only continue in force until the 
1st of Avril, and, in view of the diminished value of all classes 
of iron, the masters are then likely to insist upon a considerable 
reduction of wages. It will be well if, before that time, the 
workmen take a reasonable view of the situation and submit to 
that which alone can enable the masters and themselves to pull 
through the impending crisis, 

.On Wednesday a trial of the Westinghouse atmospheric con- 
tinnous brake was made on the North-Eastern Railway, in the 
presence of a number of officials and representatives of the press. 
The experiments were eminently satisfactory. Mr. Westinghouse 
was caper ape upon beet wg of his a. Some con- 
versation took place during the journeyon the propriety of holdi 
a conference of managers of all the loading tells in this 
country, to consider as to the general adoption of the brake 
now in operation ; and although of course no resolution could be 





| strike, 


arrived at, the suggestion is so full of merit and importance as to 
be well worthy the attention of those whom it may concern. 

Anumber of blast farnaces are being built at Frodingham in 
Lincolnshire, by engineers belonging to the Cleveland district. 

Arrangements are being madeforthe blasting of the Eighth Buoy 
Scarp in the river Tees, and itis expected that a commencement 
of this important work will be made within a month. The 
Diamond Rock Boring Company have undertaken the contract for 
a sum of £17,000 

There is no change in the coal and coke trades. No proposal 
for a reduction of miners’ wages has yet been made, although it 
is daily expected. Coke can be bought fully 2s, per ton cheaper 
than last week. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has been unusually irregular 
during the past week, owing principally to the disputes in the 
coal and iron trades noticed below. On Thursday forenoon busi- 
ness was done up to 93s. 3d., but the price receded in the course 
of the day to 91s. 6d., and closed firmer at 92s. 6d. The tone was 
somewhat steadier on Friday, when sales were effected between 
92s. 6d, and 93s. On Monday the prices fell from 93s. to 90s., on 
account of the damping out of a great many blast furnaces; and 
on Tuesday the market was flat from 89s. 3d. to 88s. 6d. cash, 
closing with buyers at the latter figures, and sellers asking 88s, 9d. 

The demand for makers’ iron is limited, and the prices are dull 
and irregular. The quotations are as follows :—Gartsherrie, 


No. 1, 100s; No. 3, 92s8.; Coltness, No. 1, 102s. 6d.; 
No. 3, 93s.; Summerlee, No. 1, 100s; No. 3, 91s.; Carn- 


broe, No. 1, 97s.; No. 3, 92s.; Monkland, No, 1, 93s.; No. 3, 
91s.; Clyde, No. 1, 938.; No. 3, 91s.; Govan, No. 1, 93s.; 
No. 3, 91s.; Langloan, No. 1, 100s.; No. 3, 92s.; Calder, No, 1, 
100s.; No. 3, 92s.; Glengarnock, No. 1, 97s. 6 No. 3, 
92s.; Eglinton, No. 1, 92s.; No. 3, 90s.; Dalmellington, No. 1, 
92s.; No. 3, 90s.; Shotts, No. 1, 100s.; No. 3, 92s. 6d.; Carron, 
No. 1, 100s.; Kinneil, No. 1, 95s.; No. 3, 91s.; bar iron, £12 10s. 

The shipments of pig iron from Scotch ports “during the week 
ending the 14th inst. amounted to 10,622 tons, being 1958 more 
than in the previous week, but showed a reduction of 4154 tons 
as compared with the exports for the corresponding week of 1873. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 1460 tons, being a decrease of 270 on those of the correspond- 
ing week of last year. 

The malleable trade is very quiet, orders being reduced to the 
lowest possible limit. Hopes of a speedy improvement in this 
branch of the trade, which were entertained a few weeks ago, 
have been given up for the present in consequence of fresh 
troubles in the labour market. As already indicated, the majority 
of the blast furnaces in the West of Scotland have been damped 
out, and the very limited production of pigs will soon exercise a 
bad effect upon the manufacturing trade. The whole of the blast 
furnaces at Shotts have been put out; the same thing has been 
done at Castlehill, at Wishaw, at Newmains, at Holytown, at the 
Clyde Ironworks, at Glengarnock, at Stevenston, at Irvine, at 
Lugar, and other places. Indeed, the extensive iron producing 
districts of Lanark and Ayr have since the beginning of the 
present week presented a scene of stillness and desolation which 
is sad to contemplate. 

Your readers would have been partially prepared for some such 
announcement as the above by the tenor of my reports for the past 
few weeks. The ironmasters and principal mine owners resolved 
at a meeting of their association, pela about a fortnight ago, to 
give the miners notice of a reduction in their wages to the extent 
of 20 per cent., which was to have taken effect from last Saturday. 
The miners were generally willing tosubmittoa half of thisreduction, 
which in the case of a number of the Sale collieries and others whose 
owners are not connected with the masters’ society, was all that 
was asked ; and where only 1s. has been taken off the men have 
continued at their work. An attempt was made to induce the 
ironmasters to submit the question of the 2s. reduction to arbi- 
tration, but this they absolutely refused, on the ground that they 
believed it could lead to no good result. A meeting of miners’ dele- 
gates was held in Glasgow at an early hour on Monday to determine 
what should be done. fhe reports showed that at all the pits where 


| notice of the 2s. reduction had been given the men were idle, 


awaiting the resolution of the conference. They were bitterly 
opposed to so great a reduction, and some of them at work had 
signified their willingness to contribute as much as 3s, per week, 
if necessary, for the support of those who should come out on 
Mr. Macdonald, M.P., who was present, addressed the 
conference at great length on the state of affairs, He severely 
condemned the conduct of the ironmasters in declining the men’s 
offer of arbitration, and advised the latter to double-shift the 
pits where the employers had reduced the wages only 1s. a day. 
it was unanimously resolved that the men in the em- 
ployment of the associated ironmasters and mine-owners showed 
remain on strike during the present week; that in the meantime 
the offer of arbitration should be renewed; and that, in the event 
of its not being acceded to, the miners should continue the strike 
until the masters withdrew one-half of the reduction. District 
meetings were held the same evening, at which the resolution of 
the conference was announced, and unanimously approved ; so 
that the strike has actually commenced, and so determined are 
both sides, that it is impossible to predict how it may end. 

On hearing of the above resolution of the men, the masters 
agreed toa general lock-out. The object of this is understood to 
be to prevent the men carrying out the strike, as they have some- 
times done before, in a sectional manner, bringing out a number 
of collieries and allowing the men at the others to worh on the 
masters’ terms until the former gained their end, when the latter 
would be brought out in their turn, 

The dispute is by no means confined to the coal miners. The 
ironstone miners ard irouworkers at the blast furnaces are like- 
wise participating init. Believing the reduction of 20 per cent. 
to be perfectly just and called for, the ir ters intimated that 
they would place the ironworkers and ironstone miners on the 
same footing as the colliers, and a large proportion, indeed the 
great majority of them, have also been locked out. It is believed 
that the others will share the same fate when their notices expire. 

In no otherdispute of the kind that I remember have the masters 
been so united and determined, and we are evidently entering 
upon a severe struggle, which, if prolonged, cannot fail to be very 
disastrous to all concerned. 

The position of the miners is likely to be considerably weakened 
by the action of the men of Mid and East Lothian, Although both 
Mr. Macdonald and theconference have recommended that where the 
reduction was only 1s, the men should continue at work, the miners 
of these counties have resolved to strike against the 1s, reduction. 
They have thus laid themselves open to the condemnation of the 
executive, and the men on strike in the west will be deprived of 
their pecuniary aid while out resisting the 2s. reduction. 

Fife and Clackmannan are the only counties where the miners 
are steadily at work, and they are likely to reap some advantage 
from the present dispute in obtaining a greater amount of employ- 
ment than formerly. The Grangemouth Coal Company have 
issued a notice that they willneither retain nor re-employ men con- 
nected with the union. 

Strikes are taking place in other trades in different parts of the 
rcountry, and altogether the labour market is in a very unsatis- 
factory condition. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE ferment existing amongst the tin-plate workers and colliers 





of Carmarthenshire continues. Every sees some h addi- 
tion to the number ef ‘ discontents,” if nothing favourable 





transpires between this and the end of the month, ve: 
times—times as disastrous as those of the last great stri 
most certainly be apprehended. 

As regards the great theatre of the last strike, Glamorganshire, 
there is a quiet movement going on, which I fear will culminate 
in evil. The coalowners, and, for that matter, all employers of 
labour, are pretty well resolved on a marked reduction, and 
another month will not be suffered to pass without this reduction 
taking place, But masters are waiting the action of employers in 
the North of England, and whatever ma: the course 
resolved upon there, or carried out, will be, I imagine, ad 
here. Thus, if arbitration is decided upon, and both masters and 
men resolve to abide by such a means of settlement, it will not be 
likely that the South Wales masters will refuse to follow. It 
must be understood that I give no positive information on 
this subject, for the proceedings of the masters are kept 
purposely very private; but looking at the condition 
of things, it seems a likely matter. Ironmaking I am informed 
by one deeply interested, is only carried out at a loss, There 
is not a ton made to profit, and but for the remunerative 
coal-fields possessed by each ironmaster, stoppage, complete and 
disastrous, would follow. Quotations are still lowering, and some 
trade has been effected at £9 5s. for rails. On Monday the wire 
workers of Pontnewynydd, Monmouthshire, stopped work, having 
refused the offered reduction of 74 per cent. 

Mr. H, Raikes has retired from the chairmanship of the New- 
port Abercarne Voal Company. It is understood that he will be 
succeeded by Mr. Ward. The Aberdare Company are sending a 
cargo of rails to Espberg. 

One of the latest coal speculations, and a promising one, is the 
Forest of Dean Coal Mining Company, in 7500 shares of £10 each. 
I have always thought that the advantageous closeness of these 
coal-fields to the metropolis, compared with South Wales, would 
some day or other affect the latter considerably. The Gellygaer 
freehold coal-field lately put up for sale has been disposed of. 

Statistics in connection with the port of Swansea show that with 
a return of trade to its old ae appa channel a fine future 
will open out. The returns lately published give an increase 
— 885,000 tons of coal and patent fuel in 1872 to 1,000,000 in 

73. 

The Gnoll collieries, Neath, have been stopped, but there is a 
rumour of changes and influential directorate, which will tell 
excellently. 

There is ground for hoping that the bill for floating the Neath 
Harbour will be unopposed. 

Reductions in coal have, up to the past week, been the prevailing 
cry, but this has stopped, and until the reductions in wages take 
place I shall expect no further change. On the lst of April some 
decisive movement may be expected, but even nowa good flush of 
spring trade would upset all calculations, and materially affect the 
course which iron and coal-masters appear resolved to pursue. 


serious 
may 








PRICES CURRENT OF METALS AND OILS. 





































































) 1874, | | 1874 
nge— 40d. £ 4 @. || Iron—PiginScotland— 4ed. 42. @. 
Birmingham 12 0 0..1310 0 No. 1 cvcccssees | 41¢ 6.000 
Cleveland .. 10 5 0..10 7 6 I -}/ 490.000 
9 5 9..1010 0 
12 0 0..1310 0 415 0..006 
| 90 06..13 00 410 0..0 00 
000..0 0 476.000 
1110 0..19 10 0) 500.9 00 
t (ga 40 0.17 0 0 
Birmingham 1710 0..2% 00 4 0 0..17 00 
Cleveland. 10 0 O..10 3 6 | 
Laucashire ... 14 0 0..20 0 0 lb OO nOO*O 
Staffordshire . 1710 0..20 0 0 1Ll0 0..13 0 0 
Scotland 15 10 0..21 10 0 10 0 0..1010 0 
Wales ... 000.000 5 0..lold O 
Yorkshire 15 0 0..20 0 0 
Copper — British — cak 800.000 
per tom ......0.66| 86 0 0..88 0 0 610 0.700 
Australian, per ton 0 0.0 5 0 00.000 
Best Selected 0 0... 0 0 
Bottoms 0 0..1000 0 €10 0..7 0 0 
Chili Bars.. 71 0..01 0 0 ed ietal. 810 0..9 0 0 
Do, refined ingo’ ov 0.000 Do. in Wales ....| 7 0 0.8 0 0 
Bhoet.....cccccccee 93 0 0..93 0 0 Bheets, single, iu— 
Spanish Cake 000.000 ; }17 0 0..1710 0 
Coke, Cleveland 18 0..11l0 0 | 16 00 
Do., Derbyshir 180.11 0 08 
Wales .... «. 100.000 1510 0 
Sheffield ..........-., 1 9 0.110 0 1800 
Coals, best, per ton— LOPE 00 vevecesccccccce 200 
Birmingham ........| 1 2 0.. 1 6 © | Lead, Pig, Foreign pr. 2115 0 
Cleveland .... oMmo.140 English, W.B.. 2410 0 
Derbyshire— Other bran ° 250 
Best ordinary |; 016 0..018 0 Red or minium . ~000 
Converting ......| 017 0..0 0 0 Sheet, milled ... 000 
Other sorts ..... | 012 0..uU14 0 Shot, pateut... 6 O'S 
Black.. 0 8 0..011 0 White, dry ... voit a: @ 
Glasgow iy 0.2.1 2 6 Ground i ee -~-0 00 
Lancashire. Oils, per tun, Seal, Pale a7 ~000 
Engine 014 0..015 0 Brown ...+. «e+. | 30 0 ¢..583 0 6 
Furnace 016 v..18 0 0 Yellow to tinged.. | 32 0 0..36 0 0 
House 100.140 Linseed - +000 
London—Best... 116.146 Olive, Gallipoli o..000 
Other sorts ......, 1 0 ¥%.1 1 0 Spanish. eo 42 00 
South Yorkshire— Palm....... + |35 0 0.3510 0 
Best ordinary.... 016 0.. 018 0 Rangoon Engine (C. 
Converting ......) 018 O.. Ol UW Price & Co.'s), p. yal.| 0 3 6..0 0 0 
Slack.. 07 6.011 6 peseed, English pale | 3210 0..0 0 0 
Wales .... 120..1 3 6 Brown ..... }3110 0..0 00 
018 0..1 0 0 Foreign pale }351l0 0..0 0 0 
014 0.. 017 0 Brown. . 000.000 
Iron— Sperm, body ... } 900.000 
Augle in Glasgow .... | 1310 0..14 0 0 Whale, South Sea,pale| 23 0 0..0 0 0 
Bar, Welsh, in London | 1115 9. 12 0 0 WOWM ccceccoe 0° 
Glasgow ... 12 0.00080 Ww 0 
Staffordshire 0..14 0 6 lo @ 
Wales ..... 6.00 06 vv 
Yorkshire best . Je14 0 0 5 0 
common . 0..18 0 0 008 
Cleveland— 00 
Augleand bulb... |12 0 06..13 0 0 00 
Boiler plates 0..15 10 0 oe 
Cable iron . v..18 10 0 Do., Spring . $00 
Nailrods ... 0..1210 0 Swedish Keg 00 
Rivet iron . 0..13 10 0 sevccescece 00 
Ship plates 0..13 10 0 St. Petersburg, ¥C 00 
Cleveland, comm 0..13 0 0 Oldses sees 37 0 0 
Best .... 0..13 10 0 | Tin, Banca, per ton +1040 0 
6.15 0 0 English blocks. 00 
0..810 0 soesees 00 000 
Refined, in blocks) 0 9 0..6 00 
0.14 50 2830.9 00 
0..145 0 0 92 0 0..9310 0 
0..14 5 0 
eo 90 
v..14 0 0 o 
0.115 10 0 0: 118 0 
0..122 15 0 0200 
6.000 oe | 
0..20 0 0|| , ts 
0..15 0 0) 
0..110 0 
6..0 0 0|| 0..118 0 
0.000 0.118 0 
0.000 0..2 40 
0. 0 0 || 8.. 0 0 8 
‘.. 0 9 || Zine, sheet......perton| 31 0 0..33 0 0 
6.. 0 0 0|| Sulphatein Glasgow ../ 12 0 0..14 0 0 
0.. 6 0 0'|| Manufactured Iron .... prices declining, 





PRICES CURRENT OF TIMBER, 







1874. 1873. || 1874. | 1873. 

Per Load. 2 £2s/28% £38,)| 428. £0) 482417, 

Toak .., «-++s++eee183 0 14 10/14 10 14 15 |/ Canada, Spruce 1s..13 01310 111012 6 

Quebec, red pine .. 310 610) 310 5 10) Do. 2nd 10 10 11 10; 9 1010 30 

Yellow pine. 4 0 610/83 5 6 0|) Do, 3rd 1010 11 10| 9101010 

Pitch pine .. 4 5 5 0 4 0 410)| New Brunswick 09 oll Oo 1510 10 

+ 8 0 9 0/7 O 9 O|| Archangel, yeli 14 10 17 10 14 10 1530 

+ 510 8 0|5 0 6 0|| Petersburg d 13 10 15 10 | 12 10 14 10 

+ 710 8 0} 415 6 0)| Finland ..... 101410, 81018 0 

+ 7 0 8 0/410 5 0|| Memel & Dantsic . 00,0000 

5 0 8 0/510 610 0 0 0/101018 6 

+ 310 610/310 6 0 0 0 0/10 01010 

215 3 5/215 5 5 1014410 12 01810 

4045/4045 01410 10 01310 

+ 210 8 5/912 8 0 10 13 10| 91010 10 

+ 415 615/410 615 101010; 7 5 910 

410 6 0/410 6 0 4, 4d.) ad, od 

+ 40 6110/4 0 610 615 6/12 613 6 

0000/0000 614 6 10 611 6 

-9 0120/7 090 614 0| 8 610 6 

8 0 9 0/ 81010 0 & £26) £46 46. 

Bt 0 Oll O}11 O 1210 010001000 0 0 

Deals, per 0. at ery ar 026 0 331035 6 

Quebec, Pine 1% ..22 0297 0/20 om 0 © 300 0 | 950 0 260 0 

fod . .. «15 017 10/141616 0 0 260 0 238 0 2350 
Srd..: veeec12 10 14 0 [10 0 10 10 
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THE EXPLOSION OF THE “FISH TORPEDO” AT 
WOOLWICH ARSENAL. 

Tue inquest which was held upon the body of Herbert 
Edward er, who was killed by the explosion of a 
“Whitehead’s” or “ io” at the Royal Arsenal, Wool- 
wich, some weeks ere ly established the fact that theacci- 
dent was caused by the giving way of the steel dia) or 
bulkhead which separates the air chamber from the engine- 
room or central compartment of the torpedo. The broken 

ieces of the diaphragm have in point of fact been col- 
ected, and we have been furnished with the accompanying 
sketch ba —— s for /-_: in ~— ° the 
origin and progress of the disaster. It was thought at 
first that the dia had been blown bodily out of the 
end of the cham y the shearing of the threads of the 
female screw upon the inner surface of the walls, But 
this was not the case, for a fresh diaphragm was screwed 
into the injured chamber after the accident and the 
chamber itself “ tested to destruction,” without the thread 
aa arene, The strip on the left-hand side of the 
sk at A shows, moreover, that the circumference of 
the diaphragm held in its place to the very last. The 
weak point was evidently the inability of the oe ae a 
as a whole to resist the enormous strain to which it was 
subjected. It was +in. thick and of Atlas metal—a kind 
of Bessemer steel—of very fine quality. The centre of 
the diaphragm first bellied out, and apparently caused the 
stiffness in the working of the engines, which was being 
rectified when the explosion occurred. The steel then 
parted at the edge of the collar in which the shaft for the 
screw propeller worked—marked B in the sketch—and 
flew asunder, splitting into a number of pieces ;- whilst the 
air chamber was propelled to a distance of me igen from 
the shed in which the torpedoes were started, carryin 
with it in its flight the unfortunate man who was kill 
The engine-room, as well as the engines, were, like the 
diaphragm, broken into a number of pieces, wounding the 
men who stood around as they flew in all directions. 
Before commenting upon the accident, it may be as 
well briefly to em the construction and internal 
arrangements of a “fish torpedo.” It consists then of a 
fish-shaped body, some 12ft. long by 16in. in diameter, 
constructed of steel plate, hammered upon “ formers,” and 
divided into three com ents, the first one of which is 
intended to carry 180lb. of gun-cotton, the centre one 
containing the engines for driving the screw propeller, and 
the hinder portion the chamber for storing compressed air 
in, this being the motive power of the torpedo. The air 





chamber is a simple vessel, formed by the walls of the torpedo, 
;?;in. thick, with a concave steel diaphragm screwed in at 
the open end. It is filled with compressed air from an 
ordinary pneumatic pump, and the pressure in it is regu- 
lated w filling by an indicating gauge. The pipe 
communicating with the engines, &c., is at C. The engines 
consist of two —— a small one and a large one, both 
communicating by their piston rods and a crank directly 
with the screw t, which runs through the collar B, 
traverses the entire length of the air chamber, and works 
an ordinary screw propeller at the tail end of the fish. The 
smaller of the two cylinders receives the supply of com- 
ressed air direct from the air chamber, and the exhaust 
rom this works the piston in the oa cylinder. A pressure 
gauge upon the summit of the cylinders, acted upon by an 
exceedingly powerful spring, regulates the force of com- 
pressed air as it rushes into the engines, keeping it at an 
even pressure. The steering of the torpedo—the details 
of which are kept a profound secret, and are only put 
together by persons specially instructed for the purpose 
in a a of the Royal Laboratory with closed 
doors, although necessarily a number of workmen are 
employed in their manufacture — is effected as follows : 


—In the central com ent, in front of the engines, is a 
carefully adjusted ce-weight, ded upon the end 
of a spiral spring running through the forward compart- 


ment. At the extreme after end of the fish, outside the 

screw ler, is a rudder, consisting of four thin steel 

blades. At any impulse given to the “fish” during its 

ht, whether to wa, toss, or roll, the gravitation of the 

ce-weight is bed, and a lever is depressed upon 

the opposite side to that towards which the impulse is 
Foneath the bedy of the terpedn and by mtans of it. ai 
| an means of it, wi' 

te cy ee cena fn aig ee 
@ con to that whi 

has disturbed iE vitation of balance weight. 

Hence the fish a oe ee at a normal 

distance of some below the surface of the water, and 

can be given any required direction. In order to start 

them they are put into an “impulse tube” and lowered 





into the water, a small force of compressed air being applied 
behind them from a reservoir kept for the purpose at the 
proof-shed in the Arsenal. As they pass out of the im- 
pulse tube a “ tripper” catches the valve, which releases 
the compressed air in the air chamber of the torpedoes, and 
thus the engines are set going. 

The accident which occurred to the fish torpedo at 
Woolwich cannot in any way be attributed to defective 
manufacture, or to an inferiority in the quality of the metal 
employed in the construction of the diaphragm, but would 
— to be due to some extraordinary Tack of foresight in 
the original design of the air chamber. The limit of 
thickness allowed to the diaphragm has evidently been 
from the first far too small. ing that its concave 
form gives it a considerable increase of strength, it must 
not be forgotten that the elasticity of the steel admits of a 
certain amount of expansion, which of course counteracts a 

t deal of the virtue obtained by its concavity. This 
ypothesis is borne out by the evidence adduced at the 
inquest, which stated that it was only “ when the expansion 
reached the twentieth part of an inch that a new diaphragm 
was ordinarily fitted.” By “expansion” here is meant 
bulging outwards with the pressure of the air. But in the 
case of cote before alluded to, which was inten- 
tionally “ to destruction,” it only bore 2240 Ib. to the 
square inch before giving way entirely. This is certainly 
not a high enough limit when we consider that the ordi 
service pressure is 800 lb. to the square inch, and that it 
might be increased on an emergency to 1000lb. It would 
appear to us to be imperative that steps should be taken to 
increase the stiffness of these diap so as to raise the 
breaking limit to at least 3000 lb. to the square inch ; but 
from assurances expressed by Colonel Milward, R.A., 
superintendent of the Royal Laboratory, in his evidence 
given before the yy we have no — that wor neces- 
sary arrangements for carrying out this strengthening 
process, both in the torpedoes » Tha & completed and in 
those now in course of construction, will be commenced 
forthwith. Under any circumstances, it seems desirable 
that this should be done before any further experiments 
are made with the torpedoes. 





BELLEGARDE. 
No. II, 

Iy our last impression we gave a general description of 
the arrangements adopted at Bellegarde for utilising the 
power of the Rhone and the Valserine. We now give at 
pages 212-13, aplan, and an elevation of the turbine and 
pumping house. It will be seen that the elevation is ly 
in section, and that the plan is taken at two different levels. 
One, on what we may term the top floor, showing the 
bevel gearing by which the rope pulleys are driven; the 
other on the turbine, or lower floor, showing the arrange- 
ments for driving the governors, and the governors and 
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deal with the arrangements 
by which the power is trans- 
mitted from them to the 
various mills and factories in 
Bellegarde. cn Bm in a 
sense, ~eY ing at the wron 
end, and it may “be cml 
that we should first have dealt 
with the turbines, and then 
with the method in which 
their power is utilised; but it is our desire to put before 
our readers first a comprehensive view of the works at 
Bellegarde, leaving matters of detail to follow in due 
course. Turbines are not novelties, but the system of 
using them at Bellegarde is very un , and we fancy 
our readers will not take exception to the method we have 
adopted in handling the subject. 

Before _oen further it may be well to state that 
the design adopted at Bellegarde is, in many respects, 
based on the experience gathered with the funicular system 
of transmitting power used at Schaffhausen on the Rhine, 
and described, as we have stated, in our impression of 
Febru 22nd, 1867. The Schaffhausen work was all 
neuied by Messrs. |Rieter, from the designs of M. A. 
Gretner, and was to some extent experimental. It was 
found that the wire rope must be at least 400ft. or 500ft. 
long to obtain satisfactory results, thus placing the 
pulleys or wheels from 200ft. to 250ft. apart. ter several 
trials it was also proved that the ropes were best left to 
themselves. Carrying wheels to support the slack were 
tried, but they had to be abandoned, as such carriers 

tly increased the friction and wear and tear, without 
oing any good whatever. On the other hand, it was found 
that the ropes must not be too long, and therefore when 
considerable distances had to be traversed, what we may 
term idle pulleys had to be used; the best distances be- 
tween them being, as we have said, 200ft. to 250ft., 
although this distance may be extended without much 
trouble. In no case is the use of guide or steering 








pulleys admissible—the ropes must invariably work ina th " 


straight line, and if di ce from this line is indis- 
— then the secon pulley, instead of being 

eyed on the same shaft as the primary pulley, must be 
wt a shaft of its own, So e first by 

vel wheels. The pulleys must be large and the grooves 
well bevelled, and the bottom of the ve must 
be lined with wood—willow is the best—and the pulleys 
must be set so accurately in line that contact with 
the flanges is avoided as much as —_— These facts 
should be carefully borne in mind by our readers. Such 
information as we give will be found indispensable to those 
Teer & 4 ly the system of transmission op a 
large scale. Text-books, indeed, are almost silent on the 








STATION 








subject. We know of but one, Rello’s “Constructeur,” 
which deals fully with the cor * 
several respects the works at resemble those 
at Bellegarde. There are three turbines, each 9}ft. in 
diameter, giving out collectively 700-horse power, on a& 
16ft. fall, and running at about forty-eight revolutions per 
minute. The pulleysare 15ft. in diameter, two in number, 
keyed on a horizontal shaft running over the three tur- 
bines, and geared with them all. Two wire ropes run 
waste sale ying ee AA: Here two 
secon pulleys are » whi ive two secondary 
ropes running up the banks of the river for a distance of 
1500ft. This ce is subdivided into three lengths. 
From the end station about 400-horse er are trans- 
mitted to a further distance of 1 t.; so that the 
total length of rope transmission amounts to 3370ft. The 
ropes are Zin. diameter, and of Swedish iron. Those who 
require further information about Schaffhausen will do 
well to consult Taz Enornesr, vol. 23rd, page 160. 

We stated in our last impression that the turbine house 
at Bellegarde, which we now illustrate, is situated in the 
deep ravine which once formed the bed of the Valserine. 
The power given off by the turbines has therefore, in the 
first instance, to be taken up to the level of the plateaux; 
and this is done in the way shown in the sketch 
below. It will be seen that a carrying pulley was here 
indispensable, The vertical height from the turbine 

ulleys to the first station is 36 metres, or 116ft., while the 

teral distance is 60 metres, or 197ft. Taking the line of 
~ - - the phosphate factory, we find the stations dispersed 
as follows :— 


Peet. 
From the turbine house to the first pulley station.. .. 197 
From the first pulley station tothe second .. «+ «. $30 
From the second to the third... .. .. ss «+ «+ +» 426 
From the third to the fourth... .. «2 «+ «. «» «+ 4% 
From the fourth tothe fifth .. .. «2 «+ «+ «+ «+ S71 
Across the Rhone from the fifth tothe sixth .. .. «. 200 


From the sixth to the mill, again across the Rhone -. 634 
The total distance from the mills to the turbine being 
thus, omitting fractions .. «s «+ ss «+ «+ +e 2074 
The phosphate mill uses now but 300-horse power, or one- 
half that given out by the turbine. The pulleys at the 
second, third, fourth, fifth, and sixth stations are, there- 
fore, double grooved, so that a rope can be put on any one 
of them running parallel with the main rope to give off 
power to an intermediate factory in the same line. At 
present there are two ropes running side by side inde- 
pendently as far as the second station, where about 
30-horse power of the second turbine is given off by a 
vertical t to the small wood working establishment of 
Messrs. Sigonnet and Gaillard. 
The second turbine will give its whole power to a wood 
pulp factory, of which we s probably have more to say. 
e 


wer is transmitted yas the same way as that 
ool described, only at a different angle. The height to 
the first station at the top of the ravine is nearly the same 
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throttle valves, Before des- | as in the case of the first turbine, and the distance from the 
cribing the turbines we shall | first station to the main shaft outside the factory is 180 


metres, 
At present a en of the of the first turbine is 
taken off to work the pumps which are shown at page 212 


When, however, the third turbine is erected, 300-horse 
power of its duty will be devoted to pumping, one-third 
this power now sufficing to supply ‘the water requ 

for manufacturing purposes, such as the washing of phos 
phates, at Bell e. 

We shall reserve for another impression a detailed de- 
scription of the turbines, which present many important 
features ; their general arrangement will easily be gathered 
from our engravings. Fach is fitted with a large throttle 
stop-valve, as shown ; the governors, which are also shown 
in our engraving, are worked in a very ingenious way, and 
there is also a special arrangement by which the effective dia- 
meter of the wheels may be increased or decreased according 
to the head of water available. It may be well to explain here 


for the benefit of such of our readers as are not familiar _ 


with turbine work that the Jonval turbine consists of two 
wheels—one over the other. The upper wheel is fixed and 
holds the guide plates by which the water is directed 
inst the vanes or buckets of the lower or rotary wheel. 
The peculiarity of the Jonval wheel is, that it is placed in 
a vertical air-tight tube, the lower end of which is 
immersed in the tail water. The wheel may be fixed in 
any position in this pipe, and so long as the pipe is not 
more than 32ft. high the effective head will be, as a result 
of the pressure of the atmosphere, the same in all —_ of 
the pipe, or nearly so. The great advantage is that the 
wheel cannot be drowned, and can always take advan 
of every inch of fall available between the level of the 
head and tail races. In the words of the late Professor 
Rankine, “ This enables the wheel to be placed at any 
convenient elevation not exceeding the height equivalent to 
one atmosphere above the level of the surface of the tail 
race, without incurring, as would be the case in the absence 
of a suction pipe, a loss of head equal to the drop from the 
bottom of the wheel to the water level of the tail race.” 


they will 

sqqneuiante idea of the dimensions of the machinery 
we have introduced the of a man at page 213, drawn 
to sca:e, In our next im we shall give a description 


of the turbines and illustrations of some of the pulley 


stations. 

Tue [non TraDe or Amenica.—The blast furnace 
Ten Jane Daae or Aumnoes— Tes watiien, with a decibel 
tendency towards a worse state. A number of furnaces that kept 
steadily at work during the panic, for 
now blowing out or banking wae 
stopping is simply a question of the amount of ore and fuel on hand. 
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*‘Recent Improvements in Tin Dressing Machinery,” by Mr. S. 

Herbert Cox, C.E., ERS. 

THE general subject of tin dressing having been fully treated in 
papers read before various professional societies, as well as in 
several scientific works, the author does not propose to re-discuss 
that question, but simply to direct attention to such machines as 
have been invented of late years in connection with the process, 

The general processes of tin dressing are as follows:—The tin 
ore, on coming from the mine, is first ragged, spalled, or broken 
by hand to a size not exceeding that of a man’s fist. If the end, 
where this ore comes from be new ground, the head dresser, in 
order to form some idea of its quality, proceeds to van a small 
portion of it. ‘This process consists in crushing some of the ore (a 
sample being very carefully selected of a fair average value) and 
then bruising the ore mixed with water on a shovel, until it is re- 
duced to a fine slime. ‘he shovel is immersed in water from time 
to time, and an undulating and circular motion given to it. The 
light earthy particles are by this means carried over the edge of the 
shovel, leaving the tin or other minerals of higher specific gravity. 
The specific gravity of tinstone or the peroxide of tin, which is the 
only ore of this metal found in marketable quantities, is about 6°5, 
and the minerals with which it is generally associated are mundic 
or iron pyrites, specific gravity 4°9; copper pyrites, specific gravity 
4°25; and wolfram, or the tungstate of iron and manganese, which 
— a specitic gravity of about 7, or rather more than that of tin- 
stone, 

Tt will be seen that by the process of vanning, tin ore can to a great 
extent be separated from the copper pyrites and mundic, whilst 
the wolfram will remain, and so in the ordinary course of tin 
dressing wolfram costs more than its market value to separate it 
from the tin. The separation, then, of tin from wolfram cannot 
he effegted by the simple methods of utilising the difference 
in specilic gravities employed in separating it from its other 
impurities. It moreover resists the process of roasting, to which a 
large proportion of the Cornish tin is subjected in order to free it 
from sulphur or arsenic in the pyrites. 

The method of separation now employed is ag follows :—The 
ore after crushing is introduced into an open hearth furnace, 
mixed with soda ash in a proportion varying as the ore is more or 
less contaminated with wolfram, and the furnace is kept at a 
bright red heat for some hours, the mixture being stirred from 
time to time, The fused mass is then removed to a large pan, 
which is subsequently three parts filled with boiling water, and 
this is allowed to stand for about three hours. The supernatant 
liquor is then run off, and the process repeated in another pan, 
and then in a third, the only difference being that in the last two 
the water is cold, and is put in first. The ore is now practically 
free from its injurious ingredient, i ¢., the tungstic acid has gone 
to the soda, forming tungstate of soda, which has been dissolved 
out by the water, and the iron and manganese can now be sepa- 
rated by their specific gravities. The solution of tungstate of 
soda is then pumped up to an evaporating pan, and evaporated 
slowly until it assumes a certain strength, when the tungstate of 
soda crystallises out, and is ready for the market. The ore 
having been first spalled, is taken to the stamps. The old Cornish 
stamps consist of heavy rectangular blocks of cast iron, weighing 
about 5 cwt. each, which are lifted alternately by means of cams 
fixed on a horizontal axle placed behind the lifters. There are from 
three to five head of stamps in a set, the number of sets or size 
of the battery of course depending upon the requirements of the 
mine. The height to which the stamp heads are raised is about 
10in., and the speed about sixty blows per minute. There are 
several improvements proposed on this method, and that at present 
receiving most notiee is the system of stamps patented by Mr. 
Sholl, to whom the author is indebted for much of his infor- 
mation concerning them. These stamps are illustrated in 
Fig. 1, and their principle is as follows:— The set of stamps 
is fixed in a cast iron frame, at the top of which is a three- 
throw crank, with a driving wheel at one end and a fly-wheel 
at the other. Suspended from each crank is a piston rod 
and piston working in a cylinder, the whole being kept vertical 
by bush guides. The stamp heads are fixed by means of a shoe at 
the ends of the cylinders, It is in the action of the piston working 
in the cylinders that the speciality of the machine consists. Mr. 
Husband, of the firm of Harvey and Co., Hayle, has patented an 
improvement upon Mr, Sholl’s stamps, but it consists chiefly in a 
varied form, the principle being the same, viz., the varying air 
cushion above and below the piston. 

Hitherto it has been impossible to drive stamps directly from a 
crank, because no arrangement existed by which the length of 
the stroke could be varied, whilst the play of the heads must 
depend partly upon the quantity of stuff underneath the heads, 
and partly upon the wear of the heads. These difficulties are now 
obviated by utilising the expansive action of air. There are also 
several other methods proposed, such as using springs to give 
stroke, and another system of steam or compressed air cushions, 
but the author is not aware that any of these schemes are at work. 
In the pneumatic stamp the object is thus obtained: As the 
piston is driven down in the cylinders by the descent of the crank 
it compresses the air beneath it to between four and five atmospheres, 
thus greatly increasing the momentum of the stamp head at the 
end of the stroke, the same effect taking place in the return stroke. 
By this means i# will be seen the length of the stroke is seif- 
regulating, being, however, always greater than the throw of the 
crank, and that if brought up sooner than usual by an exceptionally 
large piece of ore, or through careless feeding, the only effect is 
that the air is further compressed. The hammer is guided in and 
slides loosely through a guide, below which is a metal box, in 
which water is constantly supplied by a pipe issuing around the 
hammer, cylinder in Sholl’s arrangement, and around the stamp 
rod in Husband’s, the cylinder in the latter case being above the 
cotfer, ‘Che object is to prevent wear by washing the surface of 
the hammer cylinder, or rod, and cooling the stem, which 
naturally becomes heated by the repeated compression of air, The 
advantages of these stamps over the old ones are as follows :—(1) 
A. greater length of stroke is obtained, by which the weight of the 
heads may be reduced, these being about 3} cwt. against 5 cwt. in 
the old ones. (2) A greater speed is obtained, the comparative 
speeds being 150 and 60 blows per minute. (3) The additional 
momentum produced by the compressed air, and the power by the 
same means of regulating the length of the stroke. 

The manner in which both the old stamps, and likewise the 
pneumatic ones, are worked, is as follows: The ore is — 
down an inclined plane at the back, called a pass, down which a 
stream of water is constantly flowing, and which washes the ore, 
after being crushed by the falling stamp heads, through the grates 
or perforated iron plates in front and at the sides of the stamp 
frames, or coffers, into the drags. The size of the holes in the 
plates varies with the class of ore to be stamped, but they have 
usually about 144 holes to the square inch, These are punched, 
and the concave side turned towards the stamps. These grates 
should last for about a fortnight in constant work, but at some 
mines there is a considerable quantity of acid in the water, which 
corrodes the plates, and they are then very soon rendered useless, 
twenty-four hours sometimes sufficing to spoil them. In such 
cases copper plates are substituted. 

After stamping, the finely-powdered ore, mixed with water, is 
run over a short incline into 8, or wooden troughs, from 20ft. 
long, 18in. wide, and 15in. deep, with a fall of about 1ft, in the 
length. Here the first operation of separating begins, the best or 
heaviest tin settling at the head of the 5 ore the second quality and 
the finest taking the middleand tail respectively. The are open 


at the lower end, but as they fill are closed by means of pieces of 
wood called strips, which are slid down into grooves, thereby just 
keeping’ the overflow of the slimes on a level with the last 


deposition of tin, and not washing any that has been deposited 
away. 

The contents of the drags are divided into the head, middle, 
and tail, and these are put through oné, two, -or t circular 
buddles, or are taken direct to the square ones, as the quality of 
the ore may require. Circular buddles, seen in Fig. 2, are 
pits from 13ft. to 18ft. diameter and about 2ft. deep at the 
circumference, the bottom being boarded and rising towards the 
centre about 1ft. In the centre is fixed a cast iron hollow cone, 
through which the ore from the stamps is supplied by a wooden 
launder or trough. Boys place the stamped stuff at the head of 
the launder, and a constant stream of water washes it down to the 
cone, through which it passes and thence spreads itself over the 
bottom of the buddle. Two wooden arms with loose boards and 
fringes are attached by means of strings, by which the height of the 
fringes can be regulated as the buddle fills. These are turned by 
means of geared wheels, and the fringes trailing over the surface 
spread the ore evenly, which would otherwise run into ruts. A 
breadth of about 9in. of water is kept round the circumference of 
the buddle, while the operation is going on to prevent the escape 
of any ore through the holes by which the water escapes. When 
full these, like the drags, are divided into the head, middle, and 
tail—the head and middle being, according to circumstances, 
either rebuddled in circular buddles or are taken direct to two 
separate square ones, 

Another form of circular buddle used for the more finely 
divided stuff is in principle the same as the one last described, 
but, instead of being convex, is concave. The tinstuff is carried 
from the centre to the circumference by four small troughs about 
2in. wide and 2}in. deep, the slimes being carried away from the 
centre in a similar manner to that employed in the convex buddle. 

It is evident that the action of the concave buddle is the reverse 
of that of the convex buddle, for whereas the action of the water 
in the convex one decreases as it reaches the periphery of the 
buddle, having of course a much larger surface to travel over, in 
the concave it increases as the area is reversed. Hence the slimes 
or mud (for all available tin has by this time settled at or near 
the outside edge of the buddle) are removed from the buddle by 
the action of water alone, thus saving manual labour. This 
buddle was invented by Mr. Edward Borlase. His brother has 
recently invented another circular buddle, which is being adopted 
to some extent in Cornwall. It consists of a large annular table 
which revolves on an axis vertical to the plane of the table. The 
table is set on an incline, and the stamped stuff is supplied at the 
highest point with a considerable flow of water. The revolving 
table retains the heaviest ore and carries it round to the bottom, 
where it is washed off into launders and thence conveyed to cir- 
cular buddles. The slimes flow at once across the table to an 
opening in the centre where they run off into launders to the 
slime pits or settling pools, where the heaviest portions settle and 
are again dressed, 

Square buddles are wooden boxes about 8ft. long, 3ft. wide, and 
about 2ft. 6in. deep, having an inclination of about 2ft. in their 
length, and are sunk below the level of the tinhouse floor. The 
head is an inclined plane abont 2ft. above the bottom of the 





buddle. The tinstuff is distributed evenly over the head by a boy 
who feeds the buddle ; guides of wood were formerly used to 
distribute the ore, but they are now seldom seen. Two boys 
attend each square buddle, one feeds and the other stands on a 
board placed across the buddle, and continually sweeps upward 
and across the tinstuff as it falls, thus keeping an even surface, 
At the lower end is a vertical row of holes, through which the 


water is always kept between the tail-board and the work by plug- 
ging up onc, two, or three of these holes. . 

Another form of buddle, known as the propeller knife buddle, 
illustrated at Fig. 3, has lately been introduced at the Restronquet 
Stream Tinworks. It consists of a cylindrical frame of about 6ft. 
diameter, and from 9ft. to 10ft. long, fixed on a horizontal axis. 
A series of knife blades or scrapers are arranged on the periphery 
as shown, so as to take the form of a screw. Thescrapers are set 
so as just to clear the turned boiler plate which forms the 
bottom of the buddle. The manner in which this works is as 
follows :—The frame, with the scrapers attached, is set in rotation, 
making about twenty revolutions per minute. The tinstuff is then 
supplied at one end of the buddle from a hopper, and by means of 
an archimedian screw—which has been omitted in the diagram— 
thus insuringa regular supply of tinstuff, which is an important 
point. A gentle stream of water is allowed to flow over the con- 
cave bottom from above, and the knives rotating in a reverse 


allowing the slimes to be washed away. ‘The manner in which the 
knives are set has also a propelling and turning action on the tin- 
stuff, by this means exposing every surface in turn, and at the 
same time gradually propelling the tinstuff from one end of the 
buddle to the other, where it is eventually pushed over the side 
of the buddle into the hutch provided for its reception. The 
slimes are collected in two hutches at the foot of the buddle, and 
if the supply of tinstuff and water be properly regulated these 
are found to contain a hardly appreciable quantity of tin, Thus 
it will be seen that by a single operation a very complete separation 
is effected, but a very necessary point to be observed in the use of 
this machine, as also in Collom’s patent jigger, to be described 
further on, is that the tinstuff to be treated must be first divided 
into its various degrees of coarseness, as upon this apy A depends 
the flow of water y hag « plete separation of the slimes. 

A machine designed for this pw of separation, known 
as Cox’s separator, is shown in Fig. 4. The principle is as 
follows :—The stamped ore is carried from the launders to the 
hopper. Water—with a head of at least 12ft.—is admitted at the 
bottom of the apparatus, the tg | being regulated by the cock 
soas to suit al kinds of work, the machines receiving the ore 
from the stamps requiring a stronger flow of water than those 
treating the ess hate a very gentle flow only is necessary. The 
water after passing through the cock is admitted into a perforated 
tube, through the holes of which it flows into the case surrounding 
the tube, and from thence passes upw into the hopper 
through the annular space formed between the case and the taper 
plug attached to the screw which is in the centre of the hopper. 
‘This plug is hollow and has a row of holes round its top edge, in 





such a position that they are always above the annular space above 
all to, “ part tine at Tight at = the case flows 
through these holes, meeting a es wil © water passing 
thro eyenn s space. Thus an active agitation of the water 


at the bottom of the hopper is produced, washing the ore and 
separating the coarse from the fine. As soon as the hopper is 
filled ¥ with water from. below, the stamped ore with its water is 





admitted into the hopper from above, and the ore to be dressed at 


direction carry the tinstuff up against the stream of water, thus | 





once sinks towards the bottom of the hopper. It there meets the 
ascending water coming through annular space, and which 
ascends with such a velocity that only the coarser portions are of 
sufficient gravity to sink through this ascending column of 
water. Having thus passed through the annular space into the 
case surrounding the perforated tube, it is there again thoroughly 
washed by the violent agitation of the'water, and is thus cleaned 
from any slimes that might be adhering to it, these being carried 
back into the hopper by the ascending current of water. The 
coarser and cleansed material then sinks to the bottom of the case 
and is carried out through the side cock by the flow of water, 
being delivered thence into a reservoir supplied for the purpose. 
By means of the hand wheel and screw the taper plug at the 
bottom of the hopper can be raised or lowered so as to increase 
or decrease the area of the annular opening, and thus regulate the 
velocity of the ascending columns of water, and in this manner the 
machine can be adapted to any class of work, whether coarse or 
fine. A series of these machines would be necessary to perfect the 
work, as each one will only deal with one particular size of stuff. 
Another machine adapted especially for stream stuff, that is rough 
and unstamped, is Collom’s patent jigger. This machine, as 
shown in Fig. 5, works in the following manner:—The jigging 
action is produced by means of pistons fitting loosely into trunks 
and having a short vertical stroke, the length of which is varied 
accerding to the quality of the stuff to be dressed ; the finer the 
ore the less the stroke. The stroke is produced by rockers acting 
alternately upon each of the pistons, which are raised again 
by a spring which brings them up against an adjustable 
stop, by which means the length of stroke is regulated. 
The space under the piston is in communication with the hutches, 
and on the top of each hutch is place’? a fine wire sieve, upon 
which is placed a layer of ore varying in coarseness according to 
the quality of ore to be dressed. The stuff to be jigged is supplied 
through launders, together with water, and is allowed to fall on 
the sieve at one end througk holes in the bottom of the launder, 
thus insuring an even distribution of the stuff. The hutches are 
kept filled with water from a pipe, under pressure, and there is a 
constant overflow of water at the end of the hutch carrying away 
the slimes. The action given to the water by each stroke of the 
piston is such as to force it up through the sieves, thus partially 
floating the tinstuff to be jigged for the moment, then as the 
stroke returns the heavier portions settle to the bottom, and from 
thence into the hutch below, from which they are delivered into 
reservoirs by means of pipes. In some cases these machines are 
fitted with ragging gear as shown. This consists of a series of holes 
with taper plugs adjustable by means of thumb-screws, the object 
being to prevent any accumulation of stuff which is too light to 
pass through the sieves and too heavy to be carried away by the 
water. This, which in tin dressing amounts to very little, is 
carried away by a separate compartment and delivered through a 
hole in the bottom of the hutch. This machine performs its work 
in a highly creditable manner, and at Restronguet, which is the 
only place in England where it has been used for tin, it separates 
the tin from the sand and gravel with which ,it is associated in a 
most perfect manner, only one subsequent operation, viz., the pro- 
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| able condition. 


surplus water flows, and, as in the circular buddles, about 9in. of | 








These three last-mentioned machines have hitherto only been 
employed in the process of dressing stream tin, and it now there- 
fore remains to mention the machinery employed in the final 
processes of dressing ordinary tinstuff. 

A very good pulverising machine, invented by Mr. Stephens, 
of Lelant, is shown in Fig. 6. The roughs or craze are 
placed by hand in the hopper, in which a wrought iron 
arm is kept slowly rotating, thus causing the stuff to fall 
towards the bottom and preventing it bridging up. At the 
bottom and on each side of this hopper are two small cast iron 
bosses, in which are fixed four short arms of fin. iron. They work 
on shafts in connection with the rest of the machine by means of 
geared wheels; each turn of one of these arms through the hopper 
carries out a small portion of the ‘‘ craze,” which it deposits upon 
the inclined plane in connection with the working part of the 
machine, and on reaching the bottom of the plane it is gradually 
drawn through a hole in the side of the casing between the two 
grinding surfaces, the top one of which only revolves. The cir- 
cular cases are filled with water so as to just cover the plates. 
shown above the grinding surfaces, and which are perforated with 
holes and slots, the slots being used to place pieces of wood in, 
which, reaching nearly down to the rotating surface, stop the cir- 
culating flow of the water which would naturally arise from the 
rotation of the working parts of the machine, and inducing a 
jigging motion, thus carrying the pulverised stuff through 
the holes in the plate, from whence it flows through launders to 
the centre of small self-acting buddles, the slimes of which are 
allowed to run away as of no value. The contents of these 
buddles are taken to the dead frames, and thence to the hand 
frames, and are eventually tossed and packed, as in the case of the 
other tinstuff which was previously separated. Instead of using 
these pulverisers, the object of which is to reduce the rough waste 
to as fine a quality as the tin which has been mixed with it, and 
which after this has to undergo several processes, the author 
would advocate the use of the separator invented by Mr. Cox, of 
St. Colomb, in conjunction with the propeller knife buddle, which 
would complete the process of dressing without further handling, 
entirely doing away with tossing, which is a slow and tedious pro- 
cess, and often has to be repeated six or seven times. 1 

Tossing consists of the following operation: A large tub or kieve, 
about 3ft. Gin. diameter, is about half-filled with water, and the 
ore is then quietly slid down the edge of the kieve from a shovel 
into the water, which is kept constantly in agitation and rotation 
by means of a rotating paddle. This is kept revolving until the 
water is raised to within about Gin. of the top of the kieve from 
the addition of tinstuff. When this level is attained the stirring 
apparatus is quickly taken out, and the operation of packing com- 
mences atone. This consists in striking blows upon the surface 
ef the kieve with a wooden mallet. The time oecupied in packing 
is generally about a quarter of an hour, but fine tin takes longer to 
pack than the reugher. : . 

When the packing is completed, which is ascertained by feeling 
the hardness of the tins with a shovel hilt, the water is baled 
out and tinstuff from jin. to lin. deep is then removed from 
the surface with a shovel. This stuff which is termed 
“‘skimpings” is either rebuddled or taken to the frames, 
according to the nature of the stuff, and its degree of fineness. 
The bottom part is now ready for the market, and. is termed 
black tin, It is sold in this state to the smelters, who buy on their 
own assay, and by them the metallurgical process of reducing 
into the metallic state is performed. 
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RAILWAY MATTERS. 


.Ir is stated that the contract for the railway from Buenos A 
to Chili has been signed by the Minister of the Interior. The 
_—_ of the line is 840 miles, and is estimated to cost six millions 


sterling. 
AMERICAN car wheels have now become a permanent and reliable 
item in American domestic trade. In the year 1871 the 


number exported was 2318, in ba72 it was 4760, and in 1873 it rose 
to 7515, despite the stagnation of the last four months, 

In the last twelve months there has been an increase of 10 per 
cent. on heavy traffic throughout the United Ki In the 
year 1858 the total receipts from this source were £24,000,000. In 
1872 the receipts amounted to upwards of £50,000,000. 

In the United Sta vag 4 the month of February, there were 
eighty-nine train ents, by which twenty-four persons were 
i and forty-four injured. There were fourteen collisions 
and sixty-six cases of derailment; the remaining accidents were of 
various kinds, including one boiler explosion. 

AT an adjudication, which took place recently at Brussels, for 
rails with fish-plates for the ian State lines, the lowest tender 
was that of M. Boacqueau, of La Louviere, who, according to 
Herapath, offered to supply the quantity required at £9 12s. 8d. 
per - The average rate of six tenders delivered was £9 16s, 10d. 
per ton. 

A CORRESPONDENT of the Railway News, writing from Cape 
Coast Castle on the 20th February, says :—‘‘I suppose you heard 
that the Ashantees could not understand our telegraph, and so 
they, in imitation, carried a line of white cotton from tree to tree 
se the road, passing it here and there through rags of white 
calico, 

THE cost of the Algiers and Oran line in Algeria, which now 
forms part of the vast network of the Paris, Lyons, and Mediter- 
ranean, amounted at the close of 1872 to £4,101,984. The length 
of the line is 266 miles, so that the cost of the works and equip- 
ment was somewhere about £16,000 per mile. It is tolerably 
clear that Algerian lines are not made for nothing. 

RECENTLY, says the Syracuse Journal, a special train conveyin 
Vice-President Vanderbilt and other Central Railroad officials, 
consisting of an engine, and two passenger coaches, made the run 
from Rochester to Syracuse in eighty-five minutes, including one 
stoppage for water at Clyde of five minutes. This would leave the 
running time, the distance being eighty-one miles, eighty minutes, 
or at the rate of sixty miles and three-quarters in one hour. This 
is the fastest time on record between the two cities. 

THE coal carried from the Sheffield district to London has con- 
siderably decreased in quantity during the past two months. The 
Midland line carried 248,553 tous ; the Great Northern, 135,803 ; 
the Great Eastern, 97,304; and the London and North-Western, 
166,435 tons. In all cases a falling off of Silkstones of 28,124 tons, 
and of Barnsley thick coal 16,306 tons were conveyed by the 
Great Northern. From Derbyshire there was also a falling off, 
Clay Cross alone despatching 30,902 tons this year, as against 
60,760 in 1872, and 50,354 in 1873. 

Ir appears from a parliamentary paper just issued that the total 
number of bills deposited this pin which relate to railways, 
canals, tramways, and the supply of gas and water, is 225. Of 
these 165 relate to railways and canals ; 9 to tramways ; 22 to 
gas; and 29 to water. The bills which propose to authorise the 
construction of new railways or additional railway works is 121. 
The bills relating to railways within the metropolitan district are 
fourteen in number, and ti of them propose the construction 
of railways which have for their object the completion of the inner 
circle of railway. 

THE Northern Pacific Railroad has been completed, equipped 
and put in successful operation from Duluth, the extreme westerly 
end of Lake Superior, to Bismark, on the Missouri river, a distance 
of 452 miles, and from Kalama, on the Columbia river, to Tacoma, 
on Puget Sound, a distance of 1054 miles. At Kalama communi- 
cation is extended up the Columbia river a distance of 400 miles by 
means of the Oregon Steam Navigation Company, thus affording 
direct means of communication and transportation between the 
territories of Idaho and Washington and the State of Oregon with 
the navigable waters of the Pacific. With great care, and after 
most particular investigation, examination, and surveys, Tacoma 
has been selected as the Pacific terminus of the Northern Pacific 
Railroad. It is situated on Commencement Bay, an excellent 
harbour in Puget Sound, and already has assumed the usual 
appearance of a growing city. The commodious wharves of the 
railroad company, the track and railroad connections, are far 
advanced towards completion, and will afford all the necessary 
facilities which will be required by the immense business that 
must centre at this point. 

THE report of Mr. T. Bouch, the engineer of the Tay Bridge 
undertaking, to the directors of the North British Railway Com- 
pany, states that the contractor for the bridge portion of the works 

ad completed twenty spans, piers, and girders. The pier for 
another = was - to the height, and ready for a set of 
girders. The piers of three spans were built up to within 26ft. of 
their full height. Two piers were built up to 4ft. above high-water 
line. Two piers were sunk to their full depth, concreted, and 
made ready for the columns above, Two piers were sunk about 
17ft. into the clay, and five caissons were placed in position on the 
bed of the river. Altogether there was a length of upwards of 
3000ft. of the bridge completed andin progress, He had been dis- 
ee that more progress had not been made; but, besides 
the difficulty arising from the strata through which the caissons 
had to be sunk, the exceptionally severe gales in December and 
January last seriously interrupted the operations, and caused 


NOTES AND MEMORANDA. 


ACCORDING to the rt of the Austrian Agricultural Bureau, 
coal-beds of considerable depth have been found on Monte 
Bromina, near Siverich, in tia. 

THE dee; coal shaft in America is said to be the Hickory 
Shaft, 666ft., sunk in 428 working days, cost 100,000 dols, In 
Virginia the coal lays 60ft. above water level. It costs but a 
few thousand dollars to open up, it being merely necessary to 
remove the débris, 

JANNETTAZ calls attention to the fact that a fragment of bisul- 
phate of potassa thrown upon coarsely powdered galena gives rise 
to an immediate development of sulphydric acid gas. With the 
sulphides of antimony, iron, mercury, and silver, no sensible dis- 
engagement of gas is obtained. 

M. G. TISSANDIER, the editor of Za Nature, is completing a 
series of observations for calculating the amount of atmospheric 
dust falling each day. The mean found is said to be several pounds 
in twelve hours for a surface not larger than the Champ de Mars, 
rather less than half a square mile. 

ACCORDING to the Atheneum, a portion consisting of 10,000 
copies of a recent issue of the Du Advertiser was printed on 
a paper manufactured from reeds cage on the banks of the Tay. 
The paper is said closely to resem that made from jute, As 
far as the experiment has been tried it is said to be satisfactory. 

A FrBrRous bark of the s palm proves to be a good substitute 
for bristles and animaland human hair. The treatment is simple. 
The bark is first immersed in water and beiled for some time in an 
alkaline solution; the fibres are then soaked in an emulsion of fat, 
alkali, and water for about twelve hours, after which time they 
are sufficiently hard and elastic for the above-named use. 

THE last report from the Sub-Wealden Exploration states that 
the Diamond Boring Company had reached the depth of 556ft., 
advancing at the rate of about 55ft. per week. ‘“ We are still in 
Kimmeridge clay, the fresh drawn cores smell strongly of petro- 
leum or mineral oil, so that we may say we have ‘ struck ile at 
last.’ In addition to the characteristic fossils described hereto- 
fore, we have found three specimens of ammonites.” 


From the reports of the silver mines of Lake Superior it appears 
that in 1869 the quantity of ore taken from Silver Islet was 
10,791 Ib., value more than 69,760 dols., averaging 1300 dols. per 
ton. In 1870 the product was 172,825 lb., value 105,328 dols., 
which gave an average of about 6lc. per lb., or 1218 dols. per ton 
of 2000 lb. In 1871 the product was 969,454 lb., value 645,397 dols., 
at a rate of 634c. per lb., or 1330 dol.. per ton, showing an 
average yield of 1) ton per day, and this product has never 
fallen off. 

THE stimulating and tonic effect of coffee alone is well-known, 
also the value of milk alone as an aliment, and of them both 
when taken alone at long intervals. The Abbé Moigno states, 
however, that when mixed they form a compound absolutely 
indigestible and unassimilable. He attributes this to the fact that 
coffee is rich in tannin, and that its mixture with milk transforms 
the albumen and casein into a sort of indigestible and imputrescible 
substance, as is formed in the tan vat when animal tissue is 
placed in it. 

THIRTY-SEVEN small planets have been discovered in the years 
1872 and 1873, or eighteen and a-half for each year, making 1850 
per century. From the days of Hipparchus to the present time 
we may reckon 2000 years; had astronomers worked with the same 
zeal and success during these 2000 years, the number of small 
planets known would have amounted to 37,000, only three times the 
number given by Arago of stars up to the 7th magnitude, and a very 
small proportion of the stars of the 10th mageitale, Although very 
minute, the latter are generally much brighter than small planets as 
seen at the time of opposition. 


_ A MINING engineer, Mr. De Peyster Ricketts, of New York, has 
introduced improved processes and apparatus for effecting the 
separation of tin from tinners’ waste. The scrap tin or tinners’ 
clippings are first to be treated in hydrochloric acid of the strength 
of 20 deg. Beaumé, until the bath becomes exhausted ; and then 
the gradual addition is made to the bath of nitric acid of the 
strength of 40 deg. Beaumé, in conjunction with chlorate of pot- 
ash, either pulverised or in the condition of a concentrated 
solution. Or the tinners’ waste is to be treated with hydrochloric 
acid until about two-thirds of the tin is dissolved therefrom, when 
they are to be introduced into a bath of mingled hydrochloric 
and nitric acids and chlorate of potash until the remainder of the 
tin is eliminated in solution. 


Persons believing in total abstinence, says the A mericamChemist, 
will hereafter have to ow up eating fresh bread. Mr. Bolas, of 
London, has found that the alcohol formed in the primary fermenta- 
tion of bread was not all expelled during the process of baking. 
He shows that when about two ounces of ordinary bread is mixed 
with water and distilled, and the distillate is afterwards purified, 
a perceptible quantity of alcohol may be obtained. He made quanti- 
tative analyses of six samples of fresh bread, obtained in as many 
shops in London, which gave of alcohol an average of 0°314 per cent. 
So that when a man has eaten 100 pounds of fresh bread he has 
consumed with it alittle more than five ounces of pure alcohol. 
An ordinary loaf of bread would contain about as much alcohol as 
a glass of light beer. 


EXPERIMENTS made by Dr. Benrath for determining whether 
carbonate of baryta may be employed in the manufacture of glass, 
indicate that this substance may replace the lime, but cannot take 
the place of potash and soda. By the use of 300 parts sand, 200 
parts carbonate of baryta, and 135 parts 90 per cent. soda, a homo- 
glass, which fused quite readily, was obtained. When 





material damage to the staging and plant, but no d ge was 
sustained by any part of the permanent works, As much of 
the work which had been done during the past six months was 
under water level, the progress really made was far in excess of 
what was apparent, and by the end of the next six months 
the bridge would present a very different and more satisfactory 
appearance, 

A NEW suggestion, says the Pall Mall Gazette, for improving 
the Channel passage is offered by M. Roumieu. As the shallow- 
ness of the French and English shores and the constant shingle 
drift offer great hindrances to the formation upon the coast 
of harbours which will receive large steamers at time of 
the tide, this engineer proposed to construct harbours two 
or mere miles out to p hed t ls from each 
shore. Accommodation would thus be provided for vessels 
drawing such a depth of water as would insure steadiness of motion 
im any except stormy weather. The harbours (he says) would 
prseent no engineering difficulties. They might be formed upon 
the same principle as the Plymouth breakwater, concrete blocks 
being Here by divers below the sea-level. Upon the superstruc- 
ture a lighthouse would be raised which would also form a ven- 
tilating shaft to the tunnel. Access to the railway tunnel would 
be gained sinking a large caisson to the n depth, and 
the excavation from it would help to form the outside slopes of 
the harbour. The tunnel on either side would not be of a length to 
ee ee at ee two ends, we ge BS M. 

engines, and the air wo not 
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therefore smoke or steam. An inclination of 
the rails seaward would carry the train to the deep-sea harbour ; 
an endless rope, worked a engine, would draw 
the train again, © passengers and their luggage 
would be brought to the water level by a powerful lift, and they 
would then embark on board and swift steamers, which 
would perform the of, say, miles in about an hour, 
the transhipment no more than is now necessary, and the 


liability to ome yg ee os =. ———, Such is the com- 
promise sugges y M. Roumieu between the proposal to tunnel 
all the way-and not to tunnel atall, 





the sulphates of soda and baryta were employed, a less fusible 
glass was obtained, of medium and quite brilliant. 
Glass made from sand, lime, and baryta, without soda or potash, 
is of medium hardness and high os but does not well 
resist the action of water and chemical re-agents. Baryta may 
also replace the lead in half crystalglass. From 1000 parts sand, 185 
parts limestone, 425 parts of sulphate of baryta, 280 parts 
Glauber salt, and 53 parts wood charcoal, a glass was obtained 
which could be easily worked at a bright red heat, and when cast 
and carefully cooled was homogeneous, free from air bubbles, 
could be easily ground and polished, and had a beautiful lustre. 
Its specific gravity was 2°76. This glass, as well as that prepared 
from the carbonates, would be a cheap substitute for the lighter 
kinds of crystal glass, and is not so readily acted upon by smoke 
as the latter. 

AFTER a study of the labours of Dumas and Frankland, C. 
Violette resolved to ascertain whether hydrogen gas prepared from 
zinc, and purified by Dumas’ methods, does or does not contain 
hydrocarbons. The gas was through nitrate of lead, 
sulphate of silver, caustic potassa, and sulphuric acid, and then 
through bulb tubes filled with a solution of baryta. The hydrogen 
so purified was conducted into a combustion tube 80cm. long, 
containing oxide of copper, kept at a red heat. The water formed 
was condensed in a U tube, and the gas then passed into a Liebig’s 
tube, containing caustic baryta in solution. The water obtained 
being mgly acid, and the solution becoming troubled, 
the experiments were ted with gas derived from the electro- 
lysis of water, and with the same result. The author finally 
proved that the acidity of the water and theclouding of the baryta 
solution were due to oxygenated compounds of selenium existing 
in the commercial copper which furnished the oxide. If, how- 
—- > h nh was with the aid of cast Day Bien 
oxide of copper freed from selenium compounds—the baryta 
water was strongly troubled. M. Violette raises adoubt about the 
accuracy of the statement, universal in chemical treatises, in re- 
spect to the presence of hydrocarbons in hydrogen artificially 
prepared ; 





MISCELLANEA. 
_THE Lyons Chamber of Commerce has pronounced a projected 
direct line from Calais to Marseilles ‘‘ inopportune,” and has de- 
clined to support it. 
During the two weeks ended the 24th of February the un- 
precedented number of 1234 queatins for patents were received 
at the United States Patent Office. 


A YoxkouaMa correspondent of the Augsburg Gazette states that 
Oshina, the Director-General of the mines of Ja in a report 
upon the mineral riches of the islands, mentions as Tikely to become 
one of the principal sources of the empire, beds of naphtha and 
silver ore in the island of Tazinia, 


A TELEGRAPH line has recently been established between W oosing 
and Shanghai. This is the first successful attempt to introduce 
the telegraph through the main portion of the Chinese empire, as 
previous efforts have met with violent opposition from the 
people, who cut the wires and destroyed the poles. 


Tue Exhibition of Appliances for the Economical Consumption 

of Fuel, now open in Peel Park, Manchester, seems to bea great 

both fi ially and otherwise. It has been visited by 

nearly 40,000 persons, including most of the practicaland scientific 

men of the day, and deputations have come from France, the 
Government of Saxony, and other countries, 

Mr. CHARLES FULLER, C.E., has just issued a pamphlet in which 
he suggests the construction of an aqueduct from Brighton to 
London, and the construction of a pumping station at Lrighton, 
the intention of the whole being to bring sea-water to London 
for baths, &c. The scheme is not novel, but Mr. Fuller appears to 
have thought out the details with much care. The pamphlet is 
published by the Charing Cross Publishing Company, Friar-street. 

Coa of different kinds is found in Missouri, and presents some 
remarkable deposits. Cannel coal is found in quantities in Boone, 
Calaway, Cole, Camden, Benton, Miller, Morgan, and in Moniteau 
counties. One of the deposits in Calaway County has been proved 
to be 120ft. thick, by boring, and in Cole County at least 80ft. thick. 
Fine bituminous coals are found in several counties in the northern 
part of the State, and in various localities excellent coking coals 
are found. 

WE understand that Dr. Percy has been appointed by the First 
Commissioner of Works to examine and report upon thie state of 
Sir Edwin Landseer’s lions in Trafalgar-square. Recent examina 
tion has shown that the lions have in many places been injuriously 
affected by the peculiar chemical action of the London weather. 
Dr. Percy has been instructed to discover the exact amount of the 
damage, and prepare a report upon the remedies to be applied. 
He has long enjoyed the reputation of being one of the greatest 
metallurgists in Europe, and the public may rest assured that 
whatever can be done to arrest the decay of these famous works 
of art will be accomplished under his direction. 





WE learn from the Philadelphia Ledger that seven years of 
patient study have resulted in the invention of a series of machines 
by which American lead pencils are made, in Jersey City, entirely 
by machinery, From the time the plumbago and rough strips of 
cedar and other woods enter the machinery, until they are turned 
out together polished lead pencils, ready to be tied up in packages, 
no hand labour is required. The materials used are all American, 
the plumbago coming from Ticonderoga County, New York, 
and the cedar from Florida, The pencils are made of five 
different grades, and they are said to be of such quality that 
they can compete at once withthe best pencils of German manu 
facture. 

A LARGE leather belt is now being exhibited by Mr, W. J. 
Edwards, 20, Market-place, Manchester. It isone of Simpson and 
Company's patents, and is probably the largest ever produced in 
this country. It is made from the best English leather, and is 
36in. wide, and 83ft. long, in two thicknesses, and without a 
cross joint from end to end, and perfectly even throughout. 
It is made to order for Messrs. Witham Brothers, cotton 
spinners, Burnley, and will drive off a drum 1%ft. in diameter, 
and is to transmit 300 horse power indicated. The speed 
will be 4000ft. per minute. This system of driving with large 
belts direct from the fly-wheels of engines is becoming more general 
in this country every year. 


A TORPEDO boat constructed at the Boston Navy Yard, under the 
plans of Naval Constructor Isaiah Hansom, chief of Bureau of 
Constraction, was launched successfully on March 5th. The 
following are her dimensions : Length, 170tt. ; breadth, 55ft. ; 
depth, 12ft. din. ; armour (sides), din. ; ditto deck), 1 }in. ; draught 


(when launched) forward, 7ft. 2in. ; aft, 12ft. Zin. Two pair of 
direct-acting compound engines, Cylinders—high pressure Vin. 
diameter, 2ft. stroke ; low pressure, 42in. diameter, 2ft. stroke. 
Boilers—cylindrical, 12 furnaces, 10ft. diameter., “ft. Sin. long. 
Twin screws—Hirsch patzern, 10ft.diameter. Estimated speed 
12 knots. She hasasharp clear entrance, good whelgsome bilge, 
clean run, but above water the stern is low and heavy like the 
stern of an English iron-clad. It is said that she will carry a 
battery of one llin. pivot gun and four howitzers, but that is 
uncertain. She has ample deck room, however, for an Ilin. pivot 
ora 100 lb. rifle. The launch was very successful, the vessel 
sliding off very prettily. 

THE immense trade in Australian canned meats, now carried on, 
has had the effect of causing a great accumulation of bones in 
Melbourne, Australia, where the putting up is done, The sale of 
the bones is now growing into a remunerative branch of export 
trade as bone-dust manure ; and an Australian paper, speaking of 
the subject, gives an account of the manner of its exportation. It 
says that a recent vessel, bound for London, has on board a ship- 
ment of 100 tons of bone-dust, prepared for exportation in an 
altogether novel manner, and one which promises to come into 
extensive use, To facilitate this trade, an apparatus has been 
contrived for compressing bone-dust into half its original compass, 
reducing it at the same time into a form very convenient for ship 
ment. By means of strong pressure the crushed bones are moulded 
into cakes of Gin. square and 3in, thick something like flooring 
tiles, each cake weighing a little over 4 lb. These bone-dust tiles 
are just adhesive enough to admit their being handled freely— 
thrown about like bricks, if necessary—and are yet firm, and when 
required for use they can readily be crushed or melted by the 
application of a little hot water. A ton weight of the manure 
measures twenty-six cubic feet, and contains 252 of the cakes. 

THE United States North Atlantic fleet has been at torpedo 
practice, The results are not encouraging. The fleet steamed off in 
column, the flag-ship leading and steered for the ‘‘ raft,” the thing 
to be blown up. This was constructed of empty barrels, three or 
four tiers deep, with a surface area of 20ft. square or more, 
covered with old spars, and all firmly bound together by ropes. 
The torpedoes were formed of a cylinder of boiler-iron filled with 
100 lb, of musket powder, and attached to the end of a boom 4ft. 
long fixed to the side of the ship near the edge of the water, and 
managed by guys. As the vessel approaches the object the boom 
is lowered away until the torpedo is 12ft. under the surface, and 
when in this way it is carried under to the desired position, it is 
instantly exploded by an electrical battery. The attacks upon the 
raft were diverse in their results, seven of the vessels losing their 
torpedoes before coming to position, in consequence of some defect 
in their material, some failing from inability to gain the exact 

ition—a deviation of 10ft, only would make  failure—and'some 
rom other causes ; and no + damage was done to the raft, ex- 
cept by the Colorado, which tore off a section of thirteen barrels, 
hoisting it out of water some 15ft. and lodging it in the guys upon 
the side of the vessel, from which it had to be thrown off. In 
every instance of an explosion a fine display of waterspouts was 
roduced, some of the columns reaching 300ft. in height and falling 
in deluges upon the deck. . 
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INSTITUTION OF CIVIL ENGINEERS. 

THE annual dinner of the Institution of Civil Engineers was held 
at Willis’s Rooms, King-street, St. James’, onSaturday, March 21st, 
1874, the President, Mr, Harrison, being in the chair, 

The company present included H.R.H,. Prince Christian, K.G., 
H.S.H. the Duke of Teck, G.C.B., Mr. Ansdell, R.A., Sir Richard 
Baggallay, ().C., M.P. (Solicitor-General), Mr. I. Lowthian Bell, 
M.?. (Pres, Iron and Steel Inst.), Mr. J. Bonham-Carter, the 
Right Hon. the Earl of Caithness, F.R.S., Colonel F, A. Campbell, 
c.B. R.A. (Superintendent, Royal Gun Factory), the Right Hon. 
the Earl of Carnarvon, (Colonial Secretary), General Sir Frederick 
Chapman, K.C.B., Rev. J. Langton Clark M.A., Prof. Archer 
Hirst, F.R.S. (Pres. Math, Society), Sir Gilbert Scott, R.A. (Pres, 
Brit. Arch.), Dr. Tyndall, F.R.S.,Sir Charles Wheatstone, F.R.S8., 
Prof. A. W. Williamson, F.R.S, (Pres. Brit. Assoc.), and many 
other gentlemen distinguished as men of sci and engi ing. 

The usual loyal toasts were drunk with all the honours. 

Mr. Ward Hunt returned thanks for the navy. When, said he, 
T accepted your invitation a few weeks ago, I little thought that 
it would devolve upon me to return thanks for this important 
toast; and I must now say, after hearing the army so repre- 
sented by the gallant officer who has just addressed you, I regret, 
for your sake, that this task has not been intrusted to some one of 
the gallant admirals, many of whom I see around me. But 
obedience is the motto of the service, and you having nomina‘ 
me to respond, I cheerfully obey your commands. When the 
question of the navy is introduced into any assembly of English- 
men various points arise which are debated with a e of 
earnestness sometimes, I am afraid, approaching even to acrimony. 
But these relate solely to the matériel of the navy. The question 
of the proper design of ships is one which gives rise to arguments 
in almost every company, and even since I have been here enjoying 
this social festivity I have been asked whether I intend to 
send the Devastation to sea. Well, I believe on that subject 
discussion would rage long and loud; but I am happy to 
say that on the question of the personnel of the navy there 
has never been any dispute at all. Go where you will, in 
every assembly of our countrymen, there is but one opinion as to 
the skill, the courage, the gallantry, and the enterprise of the 
otlicers and men of her Majesty’s Navy and of the Royal Marines. 
If one wanted to illustrate those splendid qualities of the service, 
one need only refer to the expedition which has so lately come to 
a conclusion—that against the King of Ashantee—and I will ven- 
ture to say that when the history of the expedition, or war, if you 
like so to call it, is thoroughly investigated, and the part borne 
by the Naval Brigade—and in that I include not only the Blue 
Jackets but also the Royal Marines—their conduct and gallantry 
will be found to bear comparison with that of any part of the 
splendid force which was engaged during the late war. I have 
had the advantage within the last few hours of reading a dispatch 
from Commodore Hewett as to the conduct of the men under his 
command, and I venture to say that when that is published, as it 
will be before many hours have elapsed, the country will recognise 
the important services rendered by her Majesty’s navy and Royal 
Marines. I thank you, Sir, for having coupled my name with the 
toast which you have done us the honour to propose, and I beg to 
thank this distinguished company for the cordial manner in which 
they have received this toast, 

The Earl of Carnarvon returned thanks for her Majesty’s 
Ministers, and said: I venture to think there is no one department 
of science to which the Government is more largely indebted than 
it is to that great branch of science which is represented here 
this evening. It is alike in peace and in war. If I remember 
rightly, when the forts at Spithead were built, the foundations 
were laid by a civil engineer, the superstructure was built by a 
Royal Engineer. When the Houses of Parliament, some thirty 
years ago, were built, the foundations were laid by a civil engi- 
neer, and the superstructure was raised by an architect. And in 
that war to which allusion has been made this evening, which 
has just been happily concluded—that war which has been fitly 
termed an engineers’ war—engineering science has played its 
part. I wish, for my own part, ony, that the future 
policy of that coast—no easy task—could be handed over to you 
gentlemen of the Civil Engineers. I should be very glad to see you 
exercising your functions of cutting roads, of draining marshes, 
of building bridges, of reclaiming land, before the civil adminis- 
trator entered upon his part of the work, and undertook the con- 
trol of it. But I should be somewhat unworthy of the office which 
it is now my honour to fill if I did not say that of all parts of the 
British empire, the colonial empire perhaps is particularly in- 
debted to your labours and to your skill. There is no part of that 
empire that does not bear some evidence of it, no part of 
it that does not answer to the revivifying touch of your power- 
ful hand. I may recall two incidents which have greatly struck 
me in the office which I fill, When years ago, quite at 
the beginning of my public life, I was Under-Secretary in the 
same office where I now have the honour to preside, and when the 
tirst Atlantic cable was laid, it happened, I believe, as a matter of 
accident, that the first message which was transmitted from 
America to this country passed officially into my hands. I well 
remember that message. It came broken and disjointed, as 
though it had been in truth dragged over all the rocks and sands 
of the bottom of the sea, blurred and defaced as if it had been 
half washed out by the waters of the Atlantic. There were 
but a few words that were legible, and yet those few words 
were the earnest of those mighty communications, of those 
wondrously subtle threads which now bind every part of 
this great empire together in loyalty and affection to the 
mother country. And when, but a few days since, I entered upon 
the Colonial Office, the first telegraphic m e which I received 
was one that came to me directly from the capital of New South 
Wales. It was despatched from Sydney at ten minutes past 
eleven in the morning ; it reached the Colonial Office at a quarter 
before ten. In fact, it anticipated itself by an hour and a-half, 
and more than realised all the wonders and fables of the “ Arabian 
Nights.” I remember there was in the Middle Ages a strange 
story of a certain king of Tartary who had a (© mirror, in 
which at pleasure he could watch what was passing in all the pro- 
vinces of his empire. We do not need that mirror, since you, 
gentlemen, by your skill, your energy, your labour, have brought 
all the extended portions of this great empire into such marvel- 
lously close communion with each other. But it would be very 

wrong if I were to detain you longer. I have to acknowledge on 
the part of her Majesty’s Government the compliment which you 
have been good enough to pay us. I will only venture to add, in 
reference to what fell from your President, that Government and 
your science have this in common: It is your business, your pro- 
vince, as the President well said, to build, and to build strongly for 
future generations. It is the business of every wise Government 
to build, not to destroy, to utilise and improve all that exists, to 
give grace and ornament, where it can, to that which is strong ; but 
above all, and beyond all, as your chairman truly said, to lay your 
foundations, not for a day, not for a week, not for a year, but as 
long as man can last—to lay them strong and deep, and, above all, 
cautiously, 

Earl Granville: Mr, President, your Royal Highnesses, m: 
Lords and Gentlemen,—I have for some time been aware that 
should have the pleasure of dining here to-day, but it is only more 
recently that I have been aware that I should have the honour of 
proposing to you to drink to the prosperity of the Institution of 
Civil Engineers. I am aware that the task has been confided to 
me, not owing to any merit of my own, but from my being in that 

unfortunate state so feelingly alluded to by my noble friend, Lord 

Carnarvon, of having an amount of leisure which I owe not, per- 
haps, so much toa strike, as to something like a general lock-out, 

I remember some few years ago a very distinguished foreign 
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statesman telling me that he admired more than - anything 
Englishmen, and what Englishmen were able to accomplish. He 
said he had long puzzled over the cause which had enabled them 
to perform the great things which they had done, but at last he 
had heard a certain member of the House of Commons , and 
a certain ecclesiastic preach, and then he said to himself, ‘‘ I have 
it, it is patience which does it all.” I remember another dis- 
tinguished foreigner, who had himself been a Minister of Public 
Works in his own country, who told me that after very serious 
consideration of this country for one year he had come to the 
conclusion that the particular quality which we had—a quality 
which certainly belongs more to engineering than to anything 
else-—was knowing exactly how to proportion the means to the 
object in view. I believe-it is your habit in the first place 
to ask what the object is; and, secondly, to ask yourselves the 
best means of teins it. My object this evening is to ask you 
to drink to ‘‘ The Prosperity of the Institution of Civil Engineers,” 
and I don’t wish either to test that inestimable quality of 
patience to which I have referred, or to exaggerate the means to 
thisend. Now, it does strike me very forcibly that whether I ask 
ou or not to drink that toast, and whether you drink it or not, I 
ave never seen, or heard, or read, of any body of men so likely to 
meet with | pages and to make the best and most advanta- 
us use of it, as the body of Civil Engineers. I have been struck 
an anecdote told by your excellcnt President, who between 
forty and fifty years ago went to no less a person than Mr. Telford, 
and Mr, Telford discouraged him by saying he was wrong to enter 
that a as it had done all the great things which were to 
be done, and that what little remained would be confided 
exclusively to the very few persons who were still in the profession. 
I think my excellent friend, Mr, Harrison, was right in not having 
been discouraged by that eminent person, for it is clear that 
the world goes on increasing, and that your conquest over things 
materially for the advantage of mankind will, ike other great 
conquerors, only make you still more insatiable as to the future. 
There is one epithet which I think may be applied with justice to 
this body, particularly this evening. I think in one sense you are 
the most hospitable body I know. I say this, not that you have 
been good enough to invite me to this intellectual feast to-night, 
but in a very much larger sense. I believe that no class of men 
have done so much during the last fifty years to bring men together, 
both in mind and body, for by science you have shortened the dis- 
tance for those who travel overland or by water, and have enabled 
thought to speed as rapidly as it does now. I believe that in 
that way you may have exercised one of the most civilising 
influences, not only by increasing the wealth of the world 
in an incredible degree, but by the exercise of a 
great and humanising element, I pray that you may go on in your 
glorious and great work, that you may meet with prosperity for 
yourselves, and be enabled to afford it indirectly to others the way 
you have hitherto done. In pas this toast, I ask you to 
couple with it the health of Mr. ison, who fills the proud posi- 
tion of President of this Institution this year. It would be idle 
for me to talk to you of a man whom you know better than I do, 
and I can only say I have known him nearly a quarter of a century, 
and, ha pening once to speak of him to one of the most cautious 
of your y ( ir William Cubitt), I said, ‘Am I right in having 
consulted Mr, Harrison?” Sir William replied, “All I can say is 
that Tom Harrison is one of the soundest and most honest men I 
g~ a Presid d Royal Hig 
n rep e President said : Your Ro ighnesses, my Lerds, 
and Gaclmen,—t feel, if I may be allowed to refer to that which 
is personal to myself first, quite overcome and unable to say how 
deeply I feel the kind words which Lord Granville has been kind 
enough to utter respecting me. It is quite true that for twenty 
years I have known Lord Granville, and I will only say in a single 
word that there is no one in the whole of this kingdom of whom I 
entertain so high an opinion as I doof him. On behalf of the 
Institution I also to thank Lord Granville for the kind 
manner in which he has spoken of us, I am one of those 
who believe that the work of engineers is not yet done. A 
lesson which I was early taught, and whicn, if I had followed, 
I should not have been here to-day, I think may be of 
use to those who are now entering on their profession, and who 
may fairly look forward to abundant work for their talent and for 
their invention. With regard to those who for the last fifty years 
have been actively engaged, as I have, in engineering works, 
we feel that during that period we have been amongst the 
atest pioneers of civilisation; and this must be a proud 
eeling to any one who has had the opportunity of assisting 
in the great work. But that work is not carried out without great 
labour and great anxiety, and I am sure there is no one among us 
who has not had in the course of his extensive practice occasional 
failures. As to the labour which is entailed upon engineers 
in practice, I may be permitted not to give you an account 
of a fast run with her Majesty’s stag-hounds, but of two hard 
days spent with an engineer now, I am sorry to say, dead 
and gone, but who in his day was one of the greatest labourers of 
his time. _I refer to a little trip which I took with my friend, Mr. 
Brunel. We started from London a very few days after the first 
opening of the Great Western Railway to Paddington, in a saloon 
carriage provided with tumblers and large bowls. On our journey 
to Maidenhead, which was then the extent to which the line was 
then opened, Mr. Brunel was experimenting upon the motion of 
the carriages, The effect was that long before we reached Maiden- 
head the whole of our bowls and glasses were entirely emptied. 
We then got into a travelling carriage, and travelled all night; 
a = fitted up with all that ingenuity for which he was 
remarkable, not the least part of it being the arrangement for 
cigars, We arrived at Cheltenhan in the morning, and havin 
breakfasted, he went to examine the works, and I accompanie 
him. He afterwards attended a board meeting, and then we went 
on to Bristol, where we examined the works and docks, and dined. 
At ten o'clock at night the carriage came to the door, and we 
ted down to the mouth of the Avon, where we were taken on 
d the Great Western steamship which had just arrived from 
her first voyage to America. The moment he set foot on board, 
he commenced an examination of the machinery and of every 
part of the construction of that vessel. Between one 
and two o’clock in the morning we sat down to an 
American supper, everything being brought from America, 
and proudly presented before us by the captain of the 
ship. After we had enjoyed our supper, I began to think, about 
three o’clock in the morning, that it was time to go to bed; but 
Mr, Brunel again continued his examination of the machinery and 
the v and we went on till, at the early break of day, it was 
annou that the boat was ready to take us on shore, I was 
then going to North Wales, and Mr. Brunel entered his carriage to 
go back to oa Dore during the whole of the night before, at 
every station at which he had oy Ng had his engineers to meet 
him and tell him what was being done, and to make arrangements 
for the following day, that he might on his return voyage visit the 
whole of his works. Now that was not an extrao’ day’s 
work for Mr. Brunel, He was day by day at work in that 
manner, and it was no unusual thing for him to be sixty 
hours at a stretch without going to bed. I have also heard 
my dear friend, Robert Stephenson, say that it fre- 
— occurred to him during the liamentary session, 
that when he awoke in the morning, tee slept, perhaps 
upon a sofa, because he had not time to go to e did not 
really know, till he turned it over in his mind, where he was and 
what he was going to do, and what the bills were for which he 
was going to be engaged during the day. I need not say that the 
effect of all that was, that amongst our greatest of engineers, I 
may mention Robert Stephenson, Mr, Rendel, Mr. Brunel, and 
Mr. Locke, not one of them reached more than the age of fifty- 


five. Although, as I said before, engin has its pleasures, at 
the same time it has its difficulties aryony bg yer 
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I beg most sincerely to thank you on behalf of the members of 


Bena 


this Institution for the very kind manner in which the toast has 
—_ proposed by Lord Granville and so enthusiastically received 
y you. 
The proceedings shortly afterwards terminated. 





INSTITUTION OF NAVAL ARCHITECTS. 


THE session for 1874 was opened on Thursday, the 26th inst., 
the meeting being held, as previously, in the hall of the Society of 
Arts, Adelphi. The chair was taken at twelve o'clock by Lord 
Hampton (Sir John Packington), G.C.B., D.C.L., president of the 
Institution. 

The report of the council stated that the finances of the 
Institution were in a sound condition. There was a balance in 
hand of £217, and the estimate for the current year was satis- 
factory. The report referred to the loss by death of Admiral the 
Earl of Hardwicke, one of the original vice-presidents, and of Mr. 
Adrian Vizetelly, late assistant secretary, and stated that the 

il had appointed Mr. Adam Sedgwick Woolley assistant 
secretary, in the place of Mr. Vizetelly, 

Lord Hampton expressed his very great pleasure at seeing so 
full and influential an attend of bers. When he addressed 
them last year it was his melancholy duty to allude to the 
unusual amount of loss which the Institution had sustained by 
the death of not a few of its most distinguished members. On 
this occasion in point of numbers there was not the same room 
for remark, but it was with very sincere regret, upon every ground 
of public feeling and private friendship, that he had to state that 
amongst the vice-presidents of the Institution they no longer 
found the well-known name of the Earl of Hardwicke. Lord 
Hardwicke had thoroughly the heart of asailor and the _ feelings 
of an English nobleman. He most sincerely regretted the loss of 
a friend whom he valued so much, andjthe Institution might well 
regret the loss of one who had its interests sincerely at heart. He 
was glad to be able to refer to the prosperous condition of the 
Institution, for the balance sheet showed that in point of finance 
and in point of numbers—the two elements of strength in such 
an establishment as that—their situation was most encouraging and 
satisfactory. Herejoiced thatit wasso, asevery passing year presented 
additional ground for the feeling they must all entertain, that theirs 
was aninstitution immediately connected with the greatness of this 
muritime and commercial country. In that room and upon these 
annual occasions they found what was not to be found elsewhere, 
a gathering consisting of naval architects and shipbuilders, of engi- 
neers and practical sailors who came there to interchange their 
opinions, to communicate their information, to suggest improve- 
ments, and in that practical manner to promote objects which 
were of equal importance whether they regarded the interests of 
the country in war or in commerce, whether they considered the 
defence of the country or the protection of their merchant fleets, 
or whether they were engaged in solving the most important ques- 
tion of how they could with safety, speed, and due economy con- 
vey to various parts of the world their handise and p gers, 
If any additional proof of the value and important nature of the 
Institution were required, it might be fourd in the preliminary 
report of the royal commissioners appointed during the last ses- 
sion of Parliament on the motion of Mr, Plimsoll. That royal com- 
mission had by no means completed its labours, but a preliminary 
report had been presented, and in connection with the object 
which had brought them together he could not help alluding to a 

tatistical stat ¢ contained in the first page of that report, for 
it was one which must be regarded with great interest, not only by 
that Institution, but also by the public. It stated that ‘* according 
to the last annual statement compiled by the Registrar-General 
of shipping and seamen, the total number of registered vessels 
belonging to the British Empire is 36,804, with a tonnage of 
7,213,829 tons. The number of the crews cannot be accurately 
ascertained, but it is estimated from the returns obtained to 
amount to 329,000 men.” These were most remarkable figures, 
showing the gigantic magnitude of the commercial interests 
of the country, and tending, as much as figures could 
tend, to show the immense importance of an institution which 
combined the intellect and the experience of able men in pro- 
moting a study which year by year was becoming more important, 
more difficult, and, above all, more scientific. The report then 
touched upon a ber of subjects, but it was avowedly only pre- 
liminary, and rather pointed out the difficulties of the subject 
than attempted in the present instance to afford any solution. 
The report touched upon one subject of very great importance, 
and one which would come under the consideration of the Institu- 
tion in some of the papers to be read this session, viz., the ques- 
tion of a fixed load-line for ships at sea. Upon that important 
subject, after two very valuable pages of remarks, the commis- 
sioners proceed : ‘*In accordance with the evidence which we have 
obtained, we cannot recommend any enactment for establishing a 
fixed load-line founded on the proportion of freeboard to the depth 
of the hold of the vessel. Whether any other scale of measure- 
ment should be adopted as a guide for the safe loading of merchant 
ships is a matter of such importance that we must reserve our 
opinion till we shall have had time more fully to examine the 
uestion.” This showed that the matter had the anxious atten- 
tion of the royal commissioners, and they held out a hope which 
he earnestly trusted might be realised, that hereafter they would 
be able to pronounce a more decided opinion upon the subject. 
The remaining pages of the preliminary report touched upon all 
those t questions of construction of ships and safety of sailors 
which had occupied their time and attention for the last fourteen 
or fifteen years. He hoped that at novery distant day they would 
receive the final report of this commission; for looking to the care 
and ability with which it was constituted, and to the great import- 
ance of the subjects involved, they anticipated that the final report 
would be of extreme value, and wouldadd materially tothe improve- 
mentof the maritime interestofthecountry. They mustall acknow- 
ledge a debt of great obligation to Mr, Plimsoll, for if it had not 
been for him they would not have had the royal commission and 
its consequences. If it had not been for Mr, Plimsoll he believed 
they would not have had cap, 85 of the Public Acts of the last 
session, an Act of Ep value and importance to the maritime 
interests. He should not be considered as making any unfair 
imputation upon the authorities of the Board of Trade if he ex- 
pressed his belief that it was mainly in consequence of Mr. Plim- 
soll’s exertions and the appointment of the royal commission 
that her Majesty’s Government brought in the Act of Parliament 
entitled, “*An Act Amending the Laws Relating to Merchant 
Shipping.” Clause 12 of that Act was a very bold one, and a 
most important one, for it gave to the Board of Trade a power 
which no department in this country ever possessed before—a 
wer of exercising their judgment, and at their discretion decid- 
ing whether or not ships about to leave port were seaworthy, and 
of restraining the progress of those ships if they believed that 
they were not in a condition safely to carry their passengers and 
cargoes to sea, His own belief was that the powers of the Act 
were needed, and would go a long “= towards allaying the object 
which so manyhad deeply at heart—the diminishing those dangers 
which annually destroy so manysailors. Referring to the amme 
for the present session, Lord Hampton said it would be observed 
by those who attended their meetings last year that the — 
touch a good deal = the same subjects as those which then 
formed the matter of discussion. No surprise could be felt at that 
circumstance if they considered either the transition state in which 
now stood in regard to the construction of her 
men-of-war, or the anxiety existing from various causes 
that they should, as far and as rapidly as possible, improve their 
naval architecture and the construction of their merchant ships. 
They might well feel satisfied that these subjects should occupy 
so prominent a position in the various papers to be submitted to 
them. He regretted that the number of 

















was not larger. 
Considering the immense importance to ther national interests of 
all these discussions, carried on by the most competent men that 
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the kingdom contained on questions of this kind, he very much 
wished that the papers contributed by competent writers could be 
mere numerous, and throw, if possible, increased light upon these 
various subjects, The first on the list was entitled, ‘‘ Recent 
Designs of Ships of War for the British Navy,” by Mr. Nathaniel 
Barnaby, and it was one to which they would all listen with 
great interest. The list for the evening contained a paper “‘On 
the Strength of Iron Ships,” ther vei teresting subject, 
because there were serious allegations, which it would do well to 
bear in mind, that there had been a practice in some instances of 
constructing ships for distant navigation of defective metal. This 
important matter, and there were few subjects to 
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description of work, except that the gunboats cannot be regarded , the wood, and by shell-proof gratings over the hatches. This Sin. 


as cruisers in 


the fullest sense. They would all have nearly the | armour is not tapered towards the bow as is usual, but ends 


same working speed (the larger vessels having the advantage of abruptly 60ft. short of it at an armoured bulkhead 9in., which 


half a knot or so), and the same description of armament. The 
differences would be broadly, that in displacement they would 
stand to each other in the proportion of 4, 6, 9; in indicated power 
of engines as 4, 5}, 73; in number of men as 60, 90, 120; and in cost 
of hull and engines as 4, 74, 9. 

The Magicienne Class.—-In passing to this class from the last we 
make a large stride. The displ ¢ doubles itself, the indi- 
cated power of the engines is nearly trebled, the mean draught of 
water is increased to 16jft., and the cost of hull and engines is 








which the members of the Institution could more b 
direct their attention. Papers would also be read on “ Free- 
board,” and ‘The Load-draught of Steamers.” Here they were 
touching upon an old subject, but one that was by no means ex- 
hausted ; on the contrary, it was one of the most interesting and 
the most important that could be brought before them. They had 
already been informed that in the course of the late winter they 
had the misfortune of losing the assistance of Mr. Vizetelly, a 
gentleman who had the honour and esteem of those who had 
acted with him, and who was thoroughly competent to the duties 
he had to discharge. He was sorry they had sustained 
such a loss. The council had, of course, to supply his place, 
and that had been done by the election of {the son of their 
old and esteemed friend Dr. Woolley. He believed that 
a better selection could not have been made, and from 
all that he heard of the antecedents of Mr. Woolley he hoped 
he had undertaken duties which would be agreeable to himself, 
and that for a long period of time they would be found beneficial 
to the society. He had now to turn to a duty of a different kind, 
but one which it was most agreeable to his feelings to undertake. 
For the last ten years they had derived great advantage from 
the assistance of his excellent friend Mr. Merrifield, and the mem- 
bers knew as well as he did the manner in which the duties of 
secretary had been discharged. In his address last year he (Lord 
Hampton) stated that at a council meeting held on that day it 
had been resolved, ** That in consideration of the valuable services 
for ten years of the hon. secretary, Mr. Merrifield, £200 be voted 
to him by the council from the funds of the Institution, and that 
members and associates be invited to enter into a subscription to 
present to him a testimonial in a more permanent form.” As 
the result of that appeal about £250 had been contributed 
by the members. After considering in what manner they could 
apply the additional sum in such a way as to be most in accord- 
ance with their own feelings, and mest acceptable to Mr. Merri- 
field, it was decided that a very considerable portion of it should 
be expended in the purchase of the best possible gold watch which 
the ill and science of English watch makers could produce, 
with agold chain attached to it, and that the balance of the 
subscriptions should be presented in the more useful shape of 
cash. The watch bore the following inscription :—‘‘ From the 
Institution of Naval Architects to W. C. Merrifield, F.R.S., 
for able and valued services, 1874.” In presenting the testi- 
monial to Mr. Merrifield, Lord Hampton said the inscription 
was very brief; but he didJaot know that he could add force 
to its expressive words; it was offered in consideration of 
“able and valued services.” These words were strictly true, for 
he (Mr. Merrifield) had fulfilled the duties which he undertook 
most ably and faithfully, he had won the yy and the regard 
of all, and in the name of the Institution he (Lord Hampton) 
wished him long life and prosperity. 

Mr. Merrifield expressed his sincere thanks to Lerd Hampton 
and the members for the great kindness they had actually done to 
him, and still more for the kind feelings which had actuated them 
in paying him this the highest compliment that he had ever 1e- 
ceived in the course of his life. His work for the Institution had 
been really a labour of love, and he had no greater desire than to 
see it working successfully, He paid a tribute to the memory of 
the late assistant secretary, and concluded by again acknowledgi 
the honour that had been done to him, 

The special business being concluded, the meeting led to 
the consideration of the various papers, the first of which was, 
**On Recent Designs of Ships for the Navy,” by Mr. Barnaby. 





ON SOME RECENT DESIGNS FOR SHIPS OF 
WAR FOR THE BRITISH NAVY, ARMOURED 
AND UNARMOURED.* 


By NATHANIEL BARNABY, ae Chief Naval Architect of the Royal 
Navy, Vice-president. 

I prorosg to give a brief description of several classes of 
unarmoured vessels which are now building from recent designs, 
and which promise to have some d of permanence as types, 
because they do not differ widely in their general character from 
vessels which have been found to be well suited to the wants of 
the navy. They differ from earlier t mainly in having higher 
speed — — greater — of offence and —— = 
improved structu ements for securing greater durability 
of the hull. Those which i have selected as the most interesting 
of the unarmoured ships are the boats of the Coquette class; 
the sloops Arab and Daring; and the corvettes Magicienne, Rover, 
and Bacchanté. It will doubtless be to some extent interesting 
to you also to have a brief description of the new ironclads 
designed subsequently to the report of the late Committee on 
Designs; of these there are four distinct types, viz., a corvette, 
pon rigates for cruising, and a first-class fighting ship for European 
warfare. 

UNARMOURED VESSELS, 

The Coquette Class.—In order to give an idea of the sort of 
service which these vessels are requi af peer eam bably 
do better than give you the stations of the existing rat a the 
class. They are Coquette, Decoy, and Merlin, on the West Coast 
of Africa; Mosquito and a in China; Zephyr, West Indies; 
Ariel, Coast of Spain; Goshawk, Coast of Ireland; Foam, destined 
for West Coast of Africa. The first of the class was designed and 
built in 1870-71, They are in fact the smallest kind of sea-going 
fighting ships in the na They are 125ft. long, have a displave- 
ment or total weight of 400 tons, with 9ft. mean draught of 
water. They have engines nominally of 60-horse power, but indi- 
cating from six to seven times this amount; the measured mile 
prowe f of the various vessels comprising the class varies between 
9 knots and 10} knots, the average may be taken at from 9} to 10 
knots. At a speed of 6 knots they will average eight hours with a 
ton of coals. They are three-masted vessels, square rigged upon 
the foremast only. They have lifting screws, and can make long 
passages under sail, Their armament consists of two 64-pounders 
and two 20-pounders, 

The Arab Class.—These are vessels of the same description as 
the Coquette class, and are designed for similar service, but they 
are somewhat larger and much more powerfully armed, and are 
usually called sloops. Their displacement is a little over 600 tons, 
or 50 per cent, in excess of the Coqueties, with 11ft, mean draught 
of water, and they carry one 118-pounder gun, and two 64- 
pounders. They are square rigged on the mainmast as well as on 
~~ a. acemead 

aring Class.—They are of the same general character as 
those last descri asa ore i zg mila, iy but they have 900 
tons displacement, ¢.¢., 50 per cent. in excess of the Arab class, 
with a ht of water 2ft. in excess of theirs and 4ft. in excess 
of that of the Coquette. They also require twice as many men in 
the crew as the Coquettes, the complements for three classes being 
men respectively. The armament of this 
class is the same at the bow and stern as the Arab, viz., 64- 
pounder; but instead of one 118-pounder amidships, they 
carry two, All these three classes are > ae came 


d in the proportion of 214 to 9. These variations are due, 
yu an increase of 3 knots in speed. The vessels already 
descri' serve admirably for foreign stations in time of peace, 
but they would be too slow for service against privateets, and for 
convoying merchant ships in a time of war. he lowest speed 
which we can regard as admissible for such work is 13 knots as 
a measured-mile speed, and all the vessels remaining to be de- 
scribed, unarmoured and armoured, comply with this condition. 
The dimensions which are necessary in order to do this allow us to 
pass from which are pivoted centrally, and fire on either side, 
to a row of guns on each side of the ship, worked in independent 
broadsides, In this ( icienne) class (which would be called 
sloops or corvettes, according as they were commanded by a com- 
mander or captain), there is the same bow and stern fire as in the 
two classes (Daring and Arab) last described, but in addition to 
these bow and stern guns there are twelve 64-pounders em- 
~— as broadside guns, so that the total armament consists of 
ourteen 64-pounders. The bow and stern guns work underthe cover 
of a forecastle and poop respectively, but the rest are uncovered. 
This class does not differ widely in general character from what is 
known as the Blanche class, but it is designed to replace that class 
and the Niobe class preceding it, as well as the Druid class, which 
is more recent. The Magicienne is, except in the matter of the 
materials of construction, another example of the class to which 
the Encounter, Amethyst, and Modeste belong. These vessels 
were designed in 1872, and are regarded with much favour by the 
officers who have reported upon them. The difference, so far as 
material is concerned, is that while they are built with wooden 
frames, the Magicienne has iron frames, for the sake of securing 

reater durability. We have, in fact, arrived at this point in the 

istory of iron shipbuilding for war pw s, that from the 
smallest gunboat to the largest ironclad the exemplars of each 
class have iron ribs, Wooden ribs are finally doomed. Up to 
this wale all the re I — nay ee have by double thickness of 
wood planking upon these ribs or frames and are coppered. 
the classes above the Magicienne have an iron skin pe as iron 
ribs, some of them having another covering of wood with a zinc 
or copper sheathing, and some have only the iron skin with an 
internal cellular space for additional security. 

The Rover and Bacchanté Classes.—The one matter in which the 
naval architect is ti tempted to sacrifice the just balance 
of good qualities—reckoning moderate cost as one of them—is in 
aiming at too _ aspeed. 1t is very difficult to content one’s 
self with a working speed which we may be satisfied is, on the 
whole, the best, so long as a foreign Power possesses ships of a 

imilar class of a higher speed. ere are always people who are 
ready to insist in that case upon the enormous superiority of even 
a slight excess in speed. I believe that there is a great tendency 
toe eration in this respect, and that a maritime war would 
show that working speeds over 12 to 13 knots would be found to 
have been generally too dearly bought. | propose to describe to 
you now two classes of unarmoured ships (the Rover and Bac- 
chanté) designed in 1872, in which the measured-mile speed is to 
be 15 knots. In passing from the Magicienne to the Rover—the 
first of these, the displacement is nearly doubled the power of the 
engines is considerably more than doubled, and the cost 
rises from the 21} of the Magicienne to 40, that of the pre- 
ceding classes being, as already stated, 9: 7) and 4, So far as 
armament goes, the only difference between the Rover and the 
Magicienne is that the broadside being of the same nature, 
there are two more in each broadside, and the bow and stern guns 
are increased in power from 64-pounders to 113-pounder s. The 
number of men to work and fight the ship rises from 220 to 320. 
There is, however, in thehigher speed of the ship an element of 
wer which it is desirable to utilise—viz., the power of the ram. 
With this object in view the vessel is formed with an upright 
bow, an iron stem, and she is sheathed with zinc. When such 
vessels are sheathed with copper, not only is the stem weak, from 
the necessity of building either of wood or cast brass, but any 
danger to the bow in ramming which should expose the iron 
skin to the action of the copper sheathing would be very serious. 

The Bacchanté Class.—Almost all that has been said about the 
Rover applies equally to the Bacchanté and Euryalus, and also to 
the cea, with the exception that the Boadicea has a coppered 
bottom, and is not aram. The armament of the Bacchanté differs 
very considerably from that of the Rover, because in the latter 
vessel all but the bow and stern guns are 64-pounders, and are un- 
covered, whereas in the Bacchanté all the guns are 118-pounders, 
and all are covered by a deck. This arrangement brings the broad- 
side guns nearer to the water in the Bacchanté, which is a disad- 
vantage, but raises the bow and stern guns to a greater height, as 
they are situated upon the covering deck under a topgallant fore- 
castle and poop. In this case the cost of hull and engines rises 
from 40 in the Rover to 44 in the Bacchanté. There are larger, 
swifter, and more powerful unarmoured vessels than these, de- 
— at a somewhat earlier date, but I do not feel sure that they 

become the types of classes. The Raleigh, which is one of 
these, stands next to the Bacchanté in order of size, and she 
stands alone at present, The Inconstant, which is the most power- 
ful of all, has but one sister, the Shah. In order of displacement 
these vessels stand as follows:—Rover, 3300; Boadicea, 4000; 
Raleigh, 4700; Shah, 5400. The proportionate cost would be 
about as follows:—Rover, 40; Bacchanté, 44; Raleigh, 50; and 
Shah, 60. Both these latter vessels have, like the Inconstant, a 
double thickness of wood sheathing outside the iron skin, with 
copper over all, brass stems and stern-posts, The — ing 
diagram shows graphically the relative sizes and costs of all cons 
vessels, and of those yet to be described. The relative positions 
from the apex measured along the base line indicate the relative 
displacements or weight of the completed ship in tons, and the 
ne of the vertical ordinates show the relative costs of the hull 
an gi The disy t of the largest ship shown is 
11,100 tons, and the estimated cost of the hull and engines of this 
ship is £457,000, 








ARMOURED SHIPs. 
The Shannon, — This question of cost leads at once to the 


Shannon, an armour-plated ship, designed last year, and now 
building at Pembroke. I have p dem said that the relative cost 
of the two unarmoured fast frigates, Raleigh and Shah, will be 


about 50 and 60 respectively; the cost of the ironclad I am about 
to describe to you will lie between the two, and will be about 54, 
I will not compare her with the cheaper of the two, but with the 
more costly, viz., with the Shah. Their relative displacements are— 
armour-clad 5000, unarmoured ship 5400, and their engine powers 
are 3500 in the armour-clad, and 7500 in the unarmo ship; 
this enormous ro ion of power being necessary to give the 
3 knots of speed w the one will have in excess of the other. 
When I say that the faster ship carries 124-ton guns at the bow 
and stern, and could have them also on her b ide if desired, 
in the place of the 64-ton guns with which it has been preferred to 
arm her, I have probably said enough to establish in some minds 
the incontestable superiority of the Shah over the Shannon, Other 
persons may ps care to balance against the Shah the advan- 
tage of protection to the hull and es of the Shannon which is 








* Read before the Institution of Naval Architects. 





by her 9in. of armour. This ship has a belt of arm 
9ft, wide. with a deck covering it guotatel ty lhin, plating me 
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descends 5ft. under water. Before this bulkhead the armour 
takes the form of a submerged horizontal deck running forward to 
the stem, at a depth of from 5ft. to 10ft. below the surface. By this 
means protection is afforded—so far as the thickness of armour is 
capable of giving it—to the buoyancy and stability of the ship, to 
her propelling and mancuvring power, and to her magazines. 
The armour bulkhead of which I have already spoken across 
the bow of the ship at 60ft. from the stem rises to a height 
of 20ft. out of the water with armour of 9in. and 8in. upon it to 
the top of the forecastle, and it turns round at the sides, 
embrasing the forecastle with arms 26ft. long. It thus guards 
both decks gainst raking fire from ahead and creates an armoured 
forecastle, open only at the rear for two 18-ton bow guns. Within 
this armoured forecastle will be the instruments to communicate 
with the engine room, the helm, and the battery. In other 
respects the ship is unarmoureil, ic., when engaged upon the 
beam her broadside guns are unprotected by armour excepting 
the. two under the forecastle, and as against an enemy astern, 
the battery is as unprotected as it would be in the Shah or 
Raleigh. In these two cases there would, however, be 
always this advantage in the Shannon, viz., that the men can be 
withdrawn under the cover of armour, and the guns being laid on 
the broadside, can be discharged by wire when passing an enemy, 
after an attempt on either side to ram. Compared with powerful, 
fast unarmoured ships, and engaged with them, the Shannon will! 
have all the advantages of a first-class ironclad, and would be as 
unassailable as the Hercules and Sultan. She would be much 
more formidable to them than such an adversary as the Minotaur ; 
which has twice her bulk, twice her power of engines, and would 
cost twice as much money ; while the armour of the Minotaur has 
but little more than one-third the resisting power of that of the 
Shannon. The additional speed of the Minotaur and other iron- 
clads under steam would avail nothing in a fight with a ship like 
the Shah. If I were to compare the Shannon with an ironclad, I 
should pit against her the latest completed, viz., the Swiftsure and 
Triumph, although the cost would stand at sixty-eight for these 
ships, against fifty-four for the Shannon. A battle fought upon 
paper between two ships so dissimilar, in many respects, as the 
Shannon and Triumph would hardly be conclusive as to the re- 
spective merits of the ships, and I shall not, therefore, go farther 
into the matter. I have the less hesitation in referring to the 





Triumph in this comparison, because I have in another place 
spoken in the highest terms I could command of the vessels of the 
Triumph class. I compared them at the same time with the 


armoured ships of foreign navies, and I should claim the same 
relative place for the Shannon. 

The Superb and Temerairec.—I must admit at once that the 
Shannon will not bear comparison with these two ships now 
building at Chatham ; but then it must be remembered that we 
can have two Shannons for the cost of one Superb. I will not 
trouble you with a description of these ships. I will only say of 
them that they will have but two masted ironclads in the world 
capable of competing with them, viz., the Redoubtable, now 
building for the French navy at L’Orient, and the turret ship 
building on the Thames for the Brazilian navy. Both the Superb 
and the Temeraire have very great offensive and defensive power, 
and present many novel features, seme of them, I think, of con 
siderable value. The Temeraire is, I believe, especially likely ty 
command a large amount of favour in the navy. 

The Inflexible.—This is the ship which the progress of invention 
in artillery has finally driven us to resort to. Had the manufac 
ture of enormous ordnance been stopped when the 35-ton gun was 
introduced, we might have been satisfied with the Fury with 
her guns of this nature, and her I4in armour. But English artil 
lerists were ready to make guns of twice 35 tons, and foreigu 
Powers were known to be building ships to receive such guns. 
There could be no question that we could not allow foreign sea- 
men to have guns afloat more powerful than any of our own, 
however ready we might have been to allow them to defend them- 
selves with thicker armour. Although, therefore, it was known 
that the ships in which these guns were to be mounted were to be 
protected by 22in. of armour, thickness of armour was not made 
a ruling feature of the design of the first-class ship, which was 
to mark the next step in advance n the Fury—but the first 
of the ruling conditions was that she should be able to mount the 
heaviest guns which could possibly be made now, and by some 
easy modification in her construction hereafter, guns of twice that 
weight when they can be manufactured. The other conditions 
were that she should have a speed of 14 knots at the measured 
mile, and that she should not exceed the dimensions and cost of 
preceding ships, It was found to be possible in conformity with 
these conditions to protect the hull by 2ft. of armour. I may de- 
scribe the Inflexible to you briefly in the following manner:— 
Imagine a floating castle 110ft, long and 75ft. wide rising 
10ft. out of the water, and having abeve that again 
two round turrets planted diagonally at its opposite corners. 
Imagine this castle and its turrets to be heavily plated with 
armour, and that each turret has within it two guns of about 
80 tons each, perhaps in the course of a few years of guns of twice 
80 tons each. Conceive these guns to be capable of firing all four 
together at an enemy ahead or on either beam, and in pairs 
towards every point of the compass, Attached to this rectangular 
armoured castle, but completely submerged, every part being 6ft. 
to 7ft. under water, there is a hull of the ordinary form with a 

werful ram bow, with twin screws, and a submerged rudder and 

elm. This compound structure is the fighting part of the ship. 
Seaworthiness, speed, and shapeliness would be wanting in such a 
structure if it had no additions to it ; there is, therefore, an un- 
armoured structure lying above the submerged ship, and connected 
with it, both before and abaft the armoured castle, and as this 
structure rises 20ft. out of the water, from stem to stern, without 
depriving the guns of that command of the horizon already 
described, and as it moreover renders a flying deck unnecessary, it 

ts over the objections which have m raised against the 
ow freeboard and other features in the Devastation, Thunderer, 
and Fury. These structures furnish also most luxurious accommo- 
dation for officers and seamen. The step in advance has therefore 

n from l4in. of armour to 24in.; from 35-ton guns to S0-ton 
guns; from two guns ahead to four guns ahead; from a height of 
10ft. for working the anchors to 20ft.; and this is done without an 
increase of cost, and with a reduction of nearly 3ft. in draught of 
water. I cannot attempt to describe the numerous novel and 
interesting features of such a design, but I may say that no pains 
have been spared to protect her against underwater attacks by the 
isolation of the independent engines, the subdivision of boiler 
compartments, and such further subdivisions as were possible 
with due regard to proper facilities for moving about. The result 
is, that the ship is perfectly and easily workable, although she is 
divided into 10 water-tight compartments. My belief is, that in 
the Inflexible we have reached the extreme limit in thickness of 
armour for sea-going ships. The temptation is always great to 
secure more and more power by the expenditure of ever increasing 
sums of money, but it is my conviction that we shall not in any 
future ship go beyond this expenditure... Some of the ironclads 
designed ten or twelve years ago cost more than the Inflexible 
will; but as ships were more reasonable in cost until the 
tn again approached them. In the Inflexible provision has been 
made both offensively and defensively for an enormous inerease in 


the powers of artillery without any increase in the cost of the 


ship. 








We understand that an extended series of trials with the 
Whitehead or fish torpedo is to be made during the summer, and 


that her Majesty's ship Actwon is being fitted with the necessary 
machinery under the Airecti 


ion of the Torpedo Committee. 
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THE APPLICATION OF WATER POWER AT BELLEGARDE. 


(For description see page 209.) 
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CONCITUDINAL SECTION THROUGH TURBINE AND PUMPINC HOUSES 
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*,* Letters relating to advertisements and the publishing department of the 
 aper are to be attvenad to the Publisher, 6° George Leopold Riches all 
letters to be addressed to the Bditor of Tax Excineer, 163, Strand. 














PUBLISHER'S NOTICE. 


os blisher begs to: announce that next week THE ENGINEER 

"+ dt be published on THURSDAY AFTERNOON instead of 
Good Friday. Advertisements intended for insertion in that 
number cannot be received later than Sia o'clock on WEDNES- 
DAY Evening. 


TO COBRESPONDENTS. 


Pd We conast endertels to rete Grontey, or memeev@lie Ct 





answers received by us may to N 
notice will be taken of communications which do not comply with 


these instructions. e 
bd All letters intended for insertion in THE Ena or contain- 

ing ions, must be by the name address of 
the writer, not necessarily for publication, but as a proof of 

good faith, No notice whatever will be taken of anonymous- 

communications. ‘ 

. P. O.— out for want of space. Have a little patience. 

¥ 5 one aee are nan 4 You will find them in the chief towns. 

R. L. (Charing Cross Hotel. )—We must beg to refer you to Messrs. Moser for 
the information you require. 

A ye at ro ae af Srd, 1869. We do not intend to republish 

ticles to which you refer. 

Py ter a ome woud be done in the cool than in the hot tube; but 
the hot tube would, of course, give off more steam. Your question is so 
vague, that it is possible we have fasled to catch your meaning. _ 

IontT10N.—To answer your question would be to supply the solution to the 
whole difficulty. Indeed, we cannot + me what you propose to effect in 
the way of lighting street lamps if you have yet to find a method of igni- 
tion. 

Farr Pray.—We cannot insert a4 letter without your signature. Mr. 
Twibill has not hesitated to identify himself, and we must decline to pub- 
lish any anonymous replies to his statements. We retain your letter for the 


resent. 

3.7. T.—The experiments were carried out by MM. Vuillemin, Guebhard, and 
Dieudonné, on the Bastern Railway, in France. We fancy you can see 
acopy of the ‘‘ Transactions” at the Library, in Birmingham. If not, you 
can at the Patent-office Library, Chancery- London. f 

W. A. S.—Buclid, first six books ; Colenso’s “‘ Algebra,” Ganot’s “ Pigsien. 
Ball’s “* Mechanics,” Tyndall ‘* On Heat as a Mode of Motion,” Barlow 
** On the Strength of Materials,” “ Civil Engineering,” by Law, m Weale’s 
series. You can make a fair beginning with these ; but you cannot possibly 
expect to pass without practical and theoretical instruction from some com- 
petent engineer. 

Visecar.—We do not know what pamphlet you refer to, but you 
information about aérated water machinery 3 
and Co. Vinegar is purified and made clear by repeated filterings through 
deep casks filled with beech shavings, or, when they can be had, raisin skins 
left from the manufacture of raisin wine. — . : 

T. 8. (Loughborough-road.)—The evaporative power of a locomotive varies, 
roughly speaking, with the weight of steam discharged through the blast 
pipe per minute. Thus, at comparatively slow speeds, the draught may be 
very intense, and the evaporation per minute very high. On the other hand, 
an engine running fast with a light load may have a moderate draught 
and a smallevaporation. The evaporation, you will see, on reflection, does 
not depend on the speed alone. The load must also be taken into account. 

Era.—If you wish to give the results of some of your experiments to the world 
we shall be happy to publish them for you. We are wnable to find the dif- 
Serence in principle between your boiler and that in ordinary use, except 
that you use a short grate and a long combustion chamber ; and although 
the boiler may be economical, it will also be very inefficient—that is to oar 
it will make but little steam per hour. We have always found flame 
the most direct road to the chimney. Why it should depart from its prac- 
tice in your case we do not understand. 





CREOSOTE FURNACES. 
To the Editor of The Er.gineer.) 
Sin,—Can any reader favour me with some information as to the 
method of heating plates for flanging by means of creosote 
best means of reducing it to vapour or gas before eee it to the 
GINEER, 


? 
March 20th, 1874. — 
STEAM PACKING. 
(To the Editor of The Engineer.) " 
§1r,—I will be excessively obliged to any person informing me which 
are the best elastic substances, made in Soles, to use for , by 
their compression, steam-tight joints behind metallic packing, also 
the effect heat has on their elasticity and durability. G. F. G. 
March 20th, 1874, 





SWEDISH IRON. 
(To the Bditor of The Engineer.) 

Sirn,—We to hand you present prices of Swedish iron, as follows :— 
Swedish ptm A iron : ok ane bars, base price, £18 to £19; blooms 
and billets, £14 10s.; rolled bars, £18 10s. to £19; nail rods, £18 to £19; 
Swedish pig iron, £8 to £8 10s.; f.0.b. Gothen! , net cash. 
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“On the Fixed of Railways,” by Richard Christopher Rapler, 
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oe oe of Railways,” by Captain Henry Whatley ” 
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‘ CONDENSATION IN STEAM CYLINDERS, 

Ir is, we think, a little remarkable that although the 
waste of fuel due to liquefaction in steam engine cylinders 
has long been recognised, only two expedients have been 
ado to prevent condensation—namely, superheating 
the steam before it enters the cylinder, and jacketing. 
We have so frequently explained the defects peculiar to 
either system that we not dwell on them here. It 
will be sufficient to say as regards superheating, that 
although its effects are, when everything right, all 
that can be desired, yet in practice the cost of the super- 
heating ap, and the excessive wear and tear to which 
it is necessarily subject, constitute almost insurmountable 
obstacles to its ge’ adoption, ‘While a little negligence 
may cause the steam to be so much overheated and dried 
that the ee and valve faces suffer serious injury. The 
mischief thus extending to the most vital portions of the 
engine. As a consequence superheating is unknown 
save in marine practice, and there it is used to so moderate 
an extent, that the — of the steam is seldom 
raised sufficiently to combat successfully the cooling influ- 
ences brought to bear on it in the cylinder. As regards 
jacketing, we have recently published a series of articles 











“On the limit of economical expansion in steam 
engines,” in which we have fully explained the defects of 
the system, and pointed out that, especially in compound 
engines, the quantity of steam condensed in the jacket may 
be quite enough to counterbalance any saving which the 
steam envelope could geome | secure. We have explained 
in the articles to which we refer, the only method of jacket- 
ing which appears to be thoroughly sound in principle. 
That is to say, the cylinders should be jacketed not with 
steam but with heated water, the temperature of the water 
being raised by the waste products of combustion on their 
way tothe chimney. Although this arrangement would, 
no doubt, work perfectly in practice, it is open to the objec- 
tion that in some cases it could not well be applied at all, 
while in all cases it must be to a certain extent expensive 
as regards first cost, and will always require for efficiency 
the careful attention of a competent engine driver. It is 
not true that we are brought to the end of our resources 
when we have tried steam or water jacketing or super- 

, and we desire now to call attention to an extremely 
cheap and simple expedient, applicable under every possible 
condition, and tosteam engines of every possible construction, 
which affords a fair prospect of reducing very considerably 
the condensation which takes place in engines when steam 
is worked eo praprtn & and it appears strange that a scheme 
so simple and so obvious has not been tried on a consider- 
able scale. Possibly its very simplicity supplies the reason 
why it has been over in favour of more preten- 
tious though less efficient arrangements. 

If asteam cylinder with its lids and piston were made of 
non-conducting and non-absorbing materials there would 
be no condensation re that due to the performance of 
work, which cannot said to represent any loss or 
= < fuel. But —- and pistons are ew 8 

e ol good condu materials, an e 
surfaces with» winch the 4 comes into contact 
in the engine absorb heat rapidly during the first part of 
a stroke, and give it out again freely during the latter part 
of the stroke, and during the succeeding stroke yet more 
heat is wasted into the condenser or the atmosphere. Let 
us take for illustration an engine with a piston 2ft. 11in. 
nearly, in diameter, having an area of 1000 square inches, 
and a stroke of 5ft., making sixty strokes, or thirty revolu- 
tions, per minute, with a piston velocity of 300ft, per 
minute. The absolute pressure of the steam is 75 lb. on 
the square inch, and steam is admitted for lft. of the 
stroke and expanded 4ft. We shall further 
assume that enough steam is compressed at each end 
of the stroke to compensate for clearance, so that the 


1179 Tb, and 4166 x 179= 74°57 ‘Ib. as the weight of steam 

per minute by our engine. average effective pres- 
sure will be about 36 Ib. on the square inch, and the power 
exerted by the engine will be 2000 36 <200 = 387 horse 
power. In one hour the weight of steam used would be 


4474°2, or about 13°7 1b. of water 
for the conditions which 


took in the cylinder. i 
that bs practi the Sensenption ol seams woeld be 
double that 


t | cast iron mould are rough and 





admitted to the engine, though it would cause a loss of 
pressure, and eee of power, toward the end of the 
stroke. In effect, we not be far if we say that 
one-half of all the steam admitted to the cylinder of such an 
engine as we have described is lost by condensation. 
But it is known that the diagrams taken from such an 
engine will show a very close approach to a hyperbolic 
curve, consequently the power may be in ice very 
nearly that we have stated. ‘Tt ‘follows, therefore, that the 
whole loss of steam must take place at each end of the 
stroke while the valve is open, and the subsequent loss of 
steam by condensation may be very moderate indeed. This 
clearly indicates that the piston and cylinder lid are the 
worst offenders—the most powerful agents for mischief. 
The entire condensing surface due to the cylinder sides 
during the period of admission is only about 1344 square 
inches, but the lid and piston together give a surface of 
2000 square inches, and at the commencement of the stroke 
the influence of the cylinder sides is almost nil, while that of 
the lid and piston is always that due to 2000in. of surface. 
Nothing can be more efficient as a condenser than the thin 
space due to clearance intervening between the lid and the 
piston face, both reduced to the temperature of the con- 
denser, or nearly so. 

If our readers have followed us thus far they will see in 
a moment the rationale of the remedy for condensation 
which we pro The cylinder sides cannot well be 
made of anything but cast iron or steel, but the ends may 
be faced with any material we like. They may be made 
of non-conductors—such, for example, as wood. In practice 
the use of wood could hardly prove satisfactory, although 
Watt used wood blocking to fill in his spider pistons with 
success, We may best use a metal; and lead at once suggests 
itself. Let the faces of the piston and cylinder lid be fitted 
with lead plates, say, jin. thick, and in steam-tight contact 
with the cast iron. We have seen that the cast iron 
cylinder and | pam condensed, say, after every allowance is 
made, inround numbers, 10 or 121b. of steam per horse-power 
per hour. Now, if we assume that lead is as good a con- 
ductor as cast iron—and it is not—then as great a thickness 
of lead as of cast iron would be heated at each stroke by 
the entering steam, and the total quantity of steam con- 
densed would, if the specific heats of the two metals were 
the same, be augmented in the ratio of the weights of lead 
and of iron. The specific gravity of iron is 7°21; that of 
lead is 11°41 ; and other thin tine equal, lead would 
condense, in round numbers, 11 1b. of steam where iron would 
condense but 7 lb., and its use would be disadvantageous. 
But in point of fact lead has not only a much lower specific 
heat than iron, but it is a much worse conductor; 
and in the time available at the end of each stroke a much 
less thickness of lead than of iron in the ratio of 9 to 12 
would be heated up. Multiplying these figures by the 
specific gravity of the two metals, we have the condensing 
efficiency of a lead plate and of an iron plate comparing 
as 10269 for lead, and 86°52 for iron; or roughly, an iron 
lid would in a given time only condense 86 per cent. of the 
steam that would be condensed by a lead piate. But the 
specific heat of lead is much below that of iron. Let us 
assume that at each stroke 192 1b. of lead or 86 lb. of iron 
are raised from some temperature ¢ to some other tem- 
perature ¢', then as the specific heats of lead and of iron 
are ‘0314 and ‘1)38, we have the relative condensing 
powers expressed approximately as 10269 x 0314=— 
3°224466 for lead, and 86°52 x °1138 = 9°845976 for iron; 
from which it appears that an iron lid and piston will, other 
things being equal, condense more than three times as 
much steam as a lead-faced piston and lid. We have not 
attempted here to go into any minute detail, or to do more 
than prove that by the use of lead facings to pistons and 
cylinder lids a considerable economy in the use of steam 
may be effected. The thickness of metal heated an1 cooled 
at each stroke is not considerable, and not far into the 
metal a zone of constant temperature, lower than that 
of the steam, will be found. The distance from this zone 
to the inside of the cylinder will depend on the conducting 
power of the metal, and will be, as we have shown, about 
9 for lead to 12 for iron. It may be shown that, in any 
case, the thickness of the lead facing may be kept within 
very moderate limits. Other materials may be used for 
the same purpose, as, for instance, tin, the specific heat of 
which is 0°562, its specific weight being a little less than 
thatofiron. Its conducting power is, however, in excess of 
that of iron, being as 15 is to 12. Slate or hard pottery 
ware might also be employed, but on the whole the arom 
of advantage appears to lie with lead. 


CONCRETE FOUNDATIONS, 


Ir is not too much to assert that, if an engineer be given 
concrete, iron, and glass, as his constructive materials, he can 
satisfy the demands made upon his skill with regard to the 
design of aimost any structure of which utility is the pre- 
dominant characteristic. In fact he can do more. A judi- 
cious combination of the last two mentioned materials can 
be so as to have no mean pretensions to genuine 
wsthetic merit, With the exception of wrought iron, 
the universal employment of which must be considered to 
result more from necessity than choice, there is no material 
which has made such rapid strides in favour with the pro- 
fession as concrete, whether in the form of bricks, blocks, 
or in the mass similar to déton and pierre perdue. We 
are strongly of opinion that pd med sphere for concrete, 
or that in which the greatest advantage is obtained from 
its use, is in foundations and subterranean works. 
That it has been pretty extensively employed in walls and 
even in entire buildings is well known, as well as in cul- 
verts and sewers. For these latter, which come under the 
category of subterranean works, it is no doubt well 
adapted; but for surface exposure it bears no comparison 
in point of appearance with decent brickwork. The 
smoothest bricks or blocks which can be turned out of a 
and are besides liable 
to the serious defect of chipping at the edges and angles. 
When built up en masse by means of as in the case 


of houses and walls, the latter objection is certainly re- 
moved, but the former 
present, however, we 


vails with still greater force. At 
confine our attention to con- 
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crete as a material for foundations, and not for super- 


_ structures. 


In the formation of either concrete or béton foundations 
there are two methods principally used by engineers. One 
consists in depositing the al in a comparatively unset 
amorphous condition, leaving it to adapt itself to the in- 
equalities of the site, and to sink until it meets with a 
sufficient degree of resistance. The other method com- 
prises, first, the formation of concrete blocks and the sub- 
sequent lowering of them into their place, the soft ground 
having been previously dredged away to provide a solid 
bed for them. Both of these methods under certain cir- 
cumstances have their respective advantages. Care must 
be taken in the deposition of concrete by the first 
of these methods that the mechanical combination of the 
ingredients does not become affected, an event very liable to 
happen if the concrete be dropped through any great depth 
of water. There are various means of preventing this 
occurrence. One is to allow the material to partially set 
before its immersion; another plan, which has been adopted 
with advantage, is to pass the concrete through shoots, 
This would prevent the lime being washed ont contact 
with the water, but if the shoot were of any considerable 
length it would not prevent some separation of the heavier 
from the lighter ingredients. During the construction of 
the harbour works at Marseilles concrete was used to a very 
great extent in the construction of those parts of the walls 
under water, and the following method of depositingit 7 situ 
was employed:—After it had been thoroughly mixed and 
prepared, it was placed in acase or box some 3ft, or 4ft. square, 
which was made in halves, opening on hinges fixed in 
the upper part. The box was lowered through the water 
until it rested with its contents over the desired spot. The 
halves were then separated by means of suitable tackle 
and catches worked at above, and the concrete gently 
deposited in the place it was intended to be spread over. 
This plan appears preferable to that of the shoots, as it 
avoids all the sifting action which must take place when 
ingredients of different specific gravities are passed together 
down along funnel, It is stated on unquestionable autho- 
rity that raw concrete—applying the term to distinguish it 
from concrete made into et in strength when 
passed through water. If it be allowed partially to set in 
the air and then be lowered through water, it will not possess 
the same degree of strength it would have were it allowed 
to thoroughly set out of water or if it were formed into 
blocks and kept above ground until set. 

The question of the employment of concrete in blocks 
versus ¢7 masse has been recently ventilated in an excellent 
— read at the Institution of Civil Engineers by Mr. B. 

3. Stoney, describing the use he made of concrete blocks 
of enormous size in marine works. Presuming that 
the perfection of a foundation, especially if below water, 
pad « be a monolith, it must be admitted that Mr. Stoney 
has made considerable progress towards obtaining that 
desirable result. Artificial blocks of concrete have 
been employed both at home and abroad for some years of 
considerable size, but the largest do not approach the 
dimensions of those described in the paper referred to. We 
may briefly notice the modus operandi of depositing these 
blocks. ‘The foundation, or rather the bed for them, was 
first excavated and levelled by means of a diving bell, the 
working and the peculiar arrangements of which present 
some novel and interesting features, The blocks were 
built up in the open air on a quay or wharf, and after two 
or three months’ consolidation were lifted by a powerful 
pair of shear legs erected on an iron barge or pontoon, and 
conveyed to their destination, where they occupied sepa- 
rately several feet in length of the permanent wall, and 
reached from the bottom to a little above low-water level. 
There is an extension of the North Wall quay in the port 
of Dublin being constructed at present of artificial blocks of 
concrete. Each block which composes the lower part of 
the wall is 27ft. in height, 21ft. 4in. in width at the base, 
and 12ft. long in the direction of the wall. The weight of 
each is 350 tons. In the sides of the blocks were vertical 
grooves, arranged so that when two of them were in juxta- 
position they formed a space 3ft. square. After the blocks 
were deposited these grooves were filled with raw concrete, 
which acted as a key or dowel between block and block, 
and completely plugged up the joint. Another application 
of this monolithic principle was made some years ago by 
Mr. Stoney, who constructed a hollow block or ring of 
concrete for the base of a beacon tower. This huge annular 
block of concrete was 19ft.in diameter,and weighed 80 tons. 
It was floated two miles down the Liffey, and when depo- 
sited formed its own coffer-dam in water 54ft. deep at low 
spring tides, The water was pumped out by hand pumps, 
and the ground inside excavated, concrete being placed on 
the top of the ring as it sank, similar to the brick wells in 
India or the shafts of the Thames Tunnel. 

It is evident that in an artiticial block of concrete of a 
weight so enormous as 350 tons, the force of adhesion 
existing between the particles themselves must be very 
considerable in order to hold the whole mass together. 
This force or, roughly speaking, the strength of the block, 
depends upon several conditions. If but little water be 
used in the preparation of concrete, and the ingredients be 
well rammed, the stones themselves will frequently break 
sooner than the matrix in which they are embedded. The 
ramming of the ingredients is the same as compression of 
the particles, which always increases the strength of con- 
crete. The nature of the ingredients also very materially 
affects the strength of concrete. When composed of 
absorbent materials, such as broken bricks or pottery, it is 
much stronger than when ordinary Thames t is used. 
Mr. Stoney prepares his concrete for these enormous 
blocks in a manner somewhat different from that usually 
adopted. Instead of the slow triturating process of the 
mortar-pan with edge runners, he prefers a quicker opera- 
tion in which a more rapid mixture of the ballast or sand 
with the lime or cement is effected. A concrete mixer, 
designed by him on this plan, is driven by a 3-horse power 
engine, ayd can manufacture from ten to twelve cubic 

ards per hour, This mixing consists of a fixed 
orizontal or inelosed 


tudinal shaft or axis, around which are 


apparatus 
trough at the top, with a longi- 
po diaed ot intervals 


stout blades of iron, As the axis revolves these blades 
pug the ingredients, and gradually screw them forward. 

e water is allowed to flow through a rose, and the 
materials are first mixed together by the first few blades 
with which they come into contact in a dry state. In 
whatever manner concrete is made, whether by hand or 
machinery, this preliminary incorporation of the materials 
in a dry state should always be insured. 

By this method of laying foundations under water all 
the heavy and, what is of still greater moment, all the un- 
certain cost of coffer-dams, staging, pumping, and con- 
tractors’ temporary works and appliances, is avoided, In 
addition to the economy attending the employment of huge 
blocks of this description a great rapidity of execution is 
obtained, At the laying of one block a great deal is done 
at once. In fact at one operation a considerable portion of 
the permanent structure is finished then and there, and, 
moreover, in that massive solid style which is so peculiarly 
well adapted for submarine foundations. There can 
very little doubt but that the application of this system of 
gigantic monoliths in this manner will give cheaper, 
quicker, and more permanent results than the methods of 
construction usually employed. 





LEGAL INTELLIGENCE, 


ROLLS’ COURT, Marcu 24, 
(Before the Master of the Rots.) 
DUDGEON v. THOMSON, 

Mr. Fooks, Q.C. (with whom were Mr. Fry, Q.C., and Mr. 
Carpmael), moved that the defendant Thomson, of Glasgow, and 
Brown, his London agent, might be restrained until the hearing of 
the cause from making and selling certain tools called tube ex- 
panders, being tools used in fixing the tubes in tubular boilers, 
such tools being alleged to be an infringement of the plaintift’s 
patent. The learned counsel stated, as a ground for granting the 
interlocutory injunction, that the validity of the patent had been 
established as against the defendant by a decision of the Court of 
Session in January, 1873. 

Mr. Webster, Q.C., Mr. T. Aston, Q.C., and Mr. Colt, for the 
lefendant, contended that the Court ought not to interfere before 
the hearing, if at all ; but 

The Master of the Rolls said a primd facie case had been made 
for guaing an interim injunction. There were three cases in 
which the Court would interfere to protect a patentee before the 
hearing. First, where the patent was an old one, and had been 
uninterruptedly enjoyed M the proprietor ; secondly, where its 
validity had been established, and the Court saw no reason to 
doubt the propriety of the decision; thirdly, where the conduct of 
the defendant had been such as to enable the Court to say that as 
against him, at any rate, the patent was valid. The present case 
came within all of these cases, The patent was eight years old ; 
it had been established by the Court of Session in a suit against the 
defendant, and his Honour saw no present reason why he should 
be dissatisfied with the decision; and the defendant, as the pro- 
prietor of a patent of a subsequent date, which had been de- 
cided in Scotland to be an infringement of the plaintiff's 
patent, must be in a worse situation on the present occasion 
than an ordinary infringer. Without expressing an opinion as to 
whether Thomson was finally bound by the decree of the Court of 
Session, he felt bound to say that a sufficient primd facie 
= been made out to warrant him in granting the injunction 

or. 











(Before the ATTORNEY-GENERAL, Sin HENRY J AMES.) 
RE FREESTONE AND HUMPHRIS’ PATENT. 

This was an opposition to the grant of letters patent for an inven- 
tion for extracting sulphur from spent oxide, and other purposes. 
The application was filed last August, and the o ition was 
entered in January by 8. H. Johnson, of Lea Bank Works, Strat- 
ford. The case was heard on the 25th and 26th of February, Mr. 
T. Aston, Q.C., appearing for Johnson and Dr. Haseltine for the 
applicants. The objections alleged were that Johnson was the 
true and first inventor, and that Freestone and Humphris’ had 
obtained a knowledge of the invention from Johnson or his work- 
men, It appeared that Johnson had filed two applications with 
similar titles, one in September last, since abandoned, 
and one in January. The specifications have not yet been 
made public, but it was assumed that the subject matter of 
Joh ’s last specification was similar to the invention of 
the applicants, and the real question between the parties 
was who actually made the invention, Johnson asserted that he 
explained to Freestone, early in 1873, his invention for the extrac- 
tion of sulphur from spent oxide, and that Humphris being in his 
service from September, 1872, to April, 1873, was familiar with this 
invention as well as the apparatus then erected, and for which 
he obtained letters patent. This assertion of Johnson’s was 
unsupported, and the applicants denied having included in their 
specification anything not invented by themselves, and all know- 
ledge of any invention made by Johnson except the one already 
patented, and declared that their model apparatus was completed 
in April, 1872, before Freestone knew Johnson, and some months 
before Humphris entered his service. Evidence of thej date of 
the completion of the model apparatus was put in. Evi- 
dence also showed that Humphris in September called upon 
Messrs. J. W. O‘Neill and Co., dealers in spent oxide, and 
partners of Johnson, with a view of disposing of the invention 
to them, and it was asserted that the explanation made to them 
would account for the similarity of the ——— invention with 
that described in Joh ’s specification filed last January, but the 
O‘Neills declared that the explanation made by Humphris was 
incomprehensible. 

Mr. Aston, Q.C., opened by an application for an inspection of 
the model tee of Freestone and Humphris, which had been 
made an exhibit, and afterwards contended (1) that the subject 
matter of Johnson’s application was similar to that of Freestone 
and Humphris ; (2) that it was a matter that should be referred 
to a scientific jury, which was authorised by the eighth section of 
the Patent Act of 1852 ; (3) that the declarations showed Freest 








to do so in the interest of justice. (2) That in case an inspection 
of the bs we model apparatus was allowed Johnson, which 
was sought for ulterior purposes, a petition would be presented to 
the commissioners for a copy of Johnson's provisional specification. 
(3) That the Attorney-General ht have any desired scientific 
aid, but he could not delegate his judicial powers. (4) That 
the eighth section of the Act of 1852 did not refer to this 
stage of the ion. (5) That there was no necessity 
for any scientific assessors, as he was ready to admit the 
identity of the subject matter of the two inventions, and it would 
his contention, as well as Mr. Aston’s, that they were substan- 
tially the same, (6) That Johnson was made acquainted with the 
nature of the applicants’ invention through the O‘Neills before 
he filed his last application, and no doubt had embodied the sub- 
stance of their invention. (7) That he should oppose any adjourn- 
ment of the hearing, as it was, in his opinion, sought for the 
purpose of in ing the expenses and embarrassing his clients. 
8) That there was no precedent for certifying the case as a proper 
one to be heard by the Lord Chancellor. (9) That the law limited 
the applicants’ complete specification to the scope of the provisional 
and the Attorney-General would make no order, as no fraud had 
been shown on the part of the applicants, and their application 
was made months before Johnson filed his last specification. 

Tho Attorney-General said he must allow Johnson to inspect the 
model, if the applicants used the evidence referring to it as an 
exhibit, but would not do so until it should become necessary. He 
found the eighth section of the Act of1852 did not refer tothis stage 
of the application, and the offer of the applicants’ counsel to admit 
the identity of Johnson’s last specification with that of 
his clients’, obviated the necessity of any reference, even 
if he had the power to refer the case to determine this question. 
He could not delegate his judicial powers, but he might have 
scientific aid. The Attorney-General said these hearings were 
absurd. It was simply a farce for him to determine in two hours 
issues that would occupy days in Court, and some suitable tribunal 
should be established. He would, however, decide the case, and 
was unwilling to grant any adjournment as requested by Johnson's 
counsel. He would not certify any special case for the Lord 
Chancellor, nor should he limit the app icants to a description of 
the model which he had allowed J to inspect, or to the 
scope of their provisional specification. He intimated that Johnson 
would be left to his legal remedies ; that his application was sub- 
sequent to Freestone and Humphris’, and he might, it appeared, 
have known and included their invention in his last specification. 
He finally consented to an adjournment for one day, in order that 
Johnson might carefully examine the model, and remarking to 
Mr. Aston that he would have an opportunity to advise his client 
in the meantime. 

The opposition was not represented on the second day, and the 
decision was given by the Attorney-General in favour of the appli- 
cants, with costs against Johnson, 


SALFORD HUNDRED SPRING ASSIZES. . 
(Before Mr. Justice DENMAN and a Common Jury.) 
SEED v. RAWCLIFFE AND OTHERS. 

This was an action forthe alleged infringement of a patent forthe 
invention of improvements in machinery for ganies and doubling 
of cotton and other fibrous substances. Mr. Theodore Aston, Q.C., 
and Mr. Macrory were for the plaintiff; Mr. Holker, Q.C., M.P., 
and Mr. Edwards for the defendants. The plaintiff is a spindle 
maker and cotton spinner at Preston, and the defendants, John 
Raweliffe, Walter Bibby, and Andrew Fleming, are cotton spinners 
in the same town. The plaintiff’s case was that in June, 1871, he 
took out a patent for ‘improvements in machinery or apparatus 
for spinning and doubling cotton and other fibrous substances,” or 
in other words, for the application of a particular improvement to 
the spinning mule, so as to produce a more uniform and firm cop 
than had ever before been made. This was produced by a diffe- 
rential motion imparted by a deflecting roller, by means of a screw 
spindle in combination with a bent lever. According to the speci- 
fication the invention consisted of the application of a brake or 
brakes to the ordinary driving shaft, which was mounted on the 
carriage for the purpose of stopping spindles in less time than at 
present in such mules as required the spindles to be stopped before 
the carriage completed its draw or stitch. In self-acting mules 
the inventor also applied a self-regulating additional winding-on 
motion to compensate for the difference in the diameter 
of the spindle from the beginning to the finish of the 
cop formed on each spindle, thereby making a more uniformly 
firm cop. In performing the same the inventor applied a variable 
or fixed incline, moved backwards and forwards by the movement of 
the carriage at each draw or stretch. Against this variable or 
fixed incline there was a lever or slide bar carried by the fixed 
framing, with a bowl attached, which ee emg on the winding-on 
chain near the winding-on block attached to the fixed framing, 
causing the same to give more revolutions to the spindles at the 
last quarter of the chase of the cop. The variasion in the incline 
was effected by the elevation of a straight or curved lever by 
means of a travelling nut and screw, to which latter the necessary 
motion was given by a'ratchet wheel moved by the to-and-fro motion 
of the carriage. The same might be performed by a bent lever carried 
by the fixed framin; Seingpaltes bythe carriage against the winding 
on chain at the end of the chase of the cop, the bent lever being in 
connection with a rod or chain, the other end of which was 
moved by a screw ae eye Foe the coupling of the carriage. 
In support of this the plaintiff; his son; Mr. Imray, C.E., 
London; Mr. Alderman Curtis and Mr, 8, Oddie, machinists, 
Salford ; Mr. Lightoller, Mr. J. H. Howarth, consulting engineer, 
were called. The defence was that the invention was not novel, 
and of no utility; and Mr. Holker, at the close of the plaintiff's 
case, submitted that the specification was bad, as it did not 
distinguish the new from the old, that the chain was too wide, and 
that the complete specification accounted for more than was 
contained in the provisional specification. Mr. Justice Denman 
said he should decide for the defendants, on the ground that the 
specification did not distinguish the new from the old. Mr. Aston 
intimated that he should tender a bill of exception to his lord- 
ship’s ruling or move for a new trial. 











A Great Ratiway Progect.—One of the most stupendous enter- 
rises ever attempted by audacious man is the construction of the 
eruvian Railway, which will connect the Pacific Ocean with the 

valley of the Amazon. This nineteenth century is full of marvels 
in the way of what is called engineering science—fuller, perhaps, 
of tal works of that description than all the centuries 





and Humphris had a knowledge of Johnson’s invention before they 
made their application ; (4 4 the case should be adjourned to 
enable Johnson to file further declarations 3. (5) that the Attorney- 
General, without giving any decision, should certify the case for 
the Lord Chancellor to determine the question of fraud—to whom 
the case would, in Me event, be appealed ; (6) that the appli- 
cants should be limited in filing their complete specification to 
the description of the model, if allowed to proceed, and at least to 
the ‘scope of their provisional specification ; and (6) that an in- 
ry -¥ of the mode . +4 show the alleged invention 
of the applicants to similar to the invention patented in 
1872 y and an adjournment should be allowed to enable 
them further to examine the model and to file other affidavits. 
Dr. ya for the applicants, said he might not be able to re- 
-sist the application to inspect the model, as it was an exhibit, but it 
was a matter in the mn of the Attorney-General; and as 
the inspection would give Johnson an undue advantage, it should 
not be allowed, unless it should become a aoe A ay pest of his 
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which have gone before it since the fall of the Roman empire, But 
neither the Suez Canal, which cuts the narrow strip of sand that 
has obstructed the commerce of the world for ages, nor the Mont 
Cenis Tunnel through the Alps has presented such appalling obstacles 
as those which confronted the builders of a railway at an elevation 
of 17,000ft. above the level of the sea. There is really no parallel to 
this triumph of scientific faith, and it is matter for a legitimate 
triotic pride that the men who have conceived and are now carry- 
ing out the work should be our countrymen. To form some faint 
idea of the mechanical and natural difficulties which the con- 
struction of this transandine railway presents, it may suffice 
to say that thirty bridges and viaducts, ‘ t. in length, 
and thirty-five tunnels 15,000ft. in length, were required in a 
le pry To e the road, as far as completed, one 
hundred and forty million cubic feet of rock end ensth hed to bo 
removed. ee ee ae ma 1870, has cost already about 
33,000,000 dols., and will probably cost that much more when 
finished in 1876, One of its wonders is the + viaduct, the 
highest in the world, which is 580ft, and 008 high 18 the 
centre. The van of the three : 2,000 
| mas are working on the road 
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LONDON ASSOCIATION OF FOREMEN ENGI- 
NEERS AND DRAUGHTSMEN, 

THE twenty-first anniversary of the formation of this institution 
or its “‘ coming of age,” as it has been happily expressed—was 
celebrated on Saturday, the 14th inst., at the City Terminus 
Hotel, Cannon-street, by a public banquet. The chair was filled 
by Mr. Thomas Brassey, M.DP., and the deputy-chair by Mr, Wil- 
liam George Beattie, locomotive superintendent of the South- 
Western Railway. Three hundred members and friends of the 
institution filled the body of the great hall of the hotel, and the 
gullery was occupied by a large number of ladies. Among those 
who attended and shared in the proceedings were Colonel Hogg, 
M.P., chairman of the Metropolitan Board of Works; Admiral 
Sir Edward Belcher, K.C.B.; Lieutenant-Colonel Birt ; Mr. A, 
J. Mundella, M.P.; Mr. Joseph D. A. Samuda, M.P.; Colonel 
Campbell, R.A., superintendent of the Royal Arsenal, Woolwich ; 
Captain E. M. Shaw, superintendent Metropolitan Fire Brigade ; 
Mr. Robert Anderson Hill, superintendent, Royal Mint; Mr. 
George Banks Rennie, C.E.; Mr. C. W. Merrifield, F.R.S.; Mr. 
Alfred Langton; Mr. Bennet Woodcroft, F.R.S.; Hon, Henry 
Cole, C.B.; Mr, Henry J. Slack, F.G.8.; Mr. Joseph Newton, 
A.LC.E., president of the Association ; the other officers of the 
society ; the representatives of provincial societies of foremen ; and 
many other gentlemen well known in scientific circies, 

The following are abstracts of a few of the principal speeches, 
which, as usual at the anniversaries of this institution, were dis- 
tinguished as being above the level of addresses ordinarily delivered 
after dinner, 

— the usual toasts had been drunk to the Queen and Royal 
Family, 

The Chairman called upon the company to do honour to the 
Army, the Navy, and the Reserve Forces. 

The ‘‘ Army, Navy, and Reserve Forces,” were drunk. 

Sir E. Belcher, responding for the navy, said: In rising to return 
thanks for the navy, I cannot but look back upon what took place 
in former years when the army and the navy were brigaded toge- 
ther. I have very much satisfaction in finding that the army and 
navy are now beginning to act shoulder to shoulder, and do their 
duty together, as if they were one corps. Heretofore, if an admiral 
stepped ashore on the beach, and had a dry piece of soil to put his 
foot on, he was commanded by any subaltern officer of the army 
who chose to meet him onthe shore. Thanks to different members 
of our profession who have actually goaded First Lords of the 
Admiralty from time to. time on this subject, we have at last got 
to this point, that naval oflicers when they land are allowed to 
command on equal terms with their brethren of the army. Ina 
late despatch it was mentioned that. when the military officer 
commanding the left wing was wounded, the officer neat in rank 
in the navy succeeded him in his command, Thus the old invidious 
state of things has gone by, and when officers of the two services 
now meet on shore in any operations the very best feeling prevails 
between them, and nothing can really withstand them, We know 
very well that during the Indian mutiny, when poor Captain Peel 
landed with one or two guns, he had the greatest difliculty in 
getting forward, and if he had not been supported by the general 
he never could have achieved the bold deeds which stand recorded 
in his name, In a gathering like the present, I cannot help retlect- 
ing on the transition from our ‘‘ old wooden walls” to our modern 
iron walls in connection with the navy. I think every captain 
who commands an ironclad ought to be a thorough engineer, other- 
wise he cannot perform his duty as he ought to be able to do in 
such a ship oe by steam power. In the Ashantee war the 
navy have shown themselves capable of acting in support of their 
comrades in the field. Weare a munch better educated body than 
we were in the old wars, and we quite equal soldiers in point of 
discipline; and I have no doubt that when the day comes for this 
country to be defended either in the narrow seas or the broad, you 
will find that the navy will do its duty. 

Mr. Samuda, after returning thanks for the House of Commons 
went on: I will just touch upon one or two of those changes 
which are so extraordinary, and which vitally affect our position, 
and also the whole state of society, At this moment I am only 
just reaching my sixtieth year, and yet I can recollect a series of 
improvements effected in my time which probably exceed in im- 
yortance all the improvements witnessed for 600 years previous. 

remember the first steamboat which ever plied between the 
Tower and Ramsgate ; I remember when a boy going down to see 
it start from the Tower Stairs. I remember the rise of almost 
every great marine engineering establishment, and notably Iremem- 
ber the first marine engine ever made by a firm now of world-wide 
reputation—that of Messrs, John Penn and Sons, I remember 
the first railroad ever used on our shores for the convey- 
ance of passengers, I remember the tirst introduction of 
telegraphy, which has so completely united together in 
one family the whole of these islands, that you would scarce 
believe that any distance separated the most remote and the 
nearest customers with whom we have to deal, I remember still 
more the culminating point of that particular science to which I 
have last referred, which enabled us to lay under contribution 
nations—no matter how distant—by passing under the broadest 
ocean the means of communicating with India and America, in 
about as brief a space of time as we can with our nearest neigh- 
bours. All these circumstances have tended to develope that great 
industry the heads of which are represented here on this occasion— 
I mean engineering in a general and comprehensive sense, It is 
to those great inventions which have so startled the world that we 
owe so much; and yet I am convinced that they have not reached 
their maturity, but are only on the road to increased triumphs. 
How important then becomes a society like yours, which must 
exercise a rapidly extending influence on the future of en- 
gineering for preseetions to come. Keverting to the House 
of Commons, I would observe, that it is an institution which 
springs from the people, without distinction of class or party. 
Its object, within the last thirty years especially, has been 
to strike off all the shackles and remove all the obstructions 
which formerly prevented any member of any one of these pro- 
fessions who possessed talent, industry, perseverance, and cha- 
racter from mounting the ladder and reaching the highest position 
for which he was fitted. The House of Commons has also endea- 
voured, with no small amount of difficulty and effort, to afford the 
humblest orders of the community the advantages of education, so 
as to enable them to move onward in the march of intelligence. 
In that assembly I rejoice to say your profession is now largely 
represented ; no fewer than eight of its members have derived 
their position entirely from your assistance in their operations, 
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Mr. Brassey, in commenting on the report, said: Gentlemen, 
you know very well that the relations between the employers and 
the employed are not always so harmonious as we might desire, 
and many = have been proposed with a view of bringing 
capital and labour into more satisfactory relations in productive 
industry. For that object the system of co-operation in regard to 
industrial a has been suggested with great confidence by 
many thinkers, Well, I myself have the highest appreciation of 
that principle in a theoretical point of view, but in practice T 
acai fear that there will always be a disadvantage in substitu- 
ting corporate for individual management when you have to deal 
with a difficult industry. Nevertheless, while believing that there 
must be great drawbacks in applying the co-operative principle in 
its strict sense to industrial production on a large scale, 1 still 


think that many essential features of that principle may be intro- 
duced through the agency of our foremen engineers. I am quite 


sure that a disposition exists on the part of employers to adopt 
every practicable means for making it the interest of those whom 
they employ to co-operate with themselves in bringing matters to 
a successful issue. In carrying out the details of any arrange- 
ment which may be proposed with that view, it is to the foremen 
we must look for the manipulation of affairs. Well, I know when 
I address a body of foremen engineers that I am speaking to one 
of the most intelligent classes in this country—to a class of per- 
sons who have contributed, perhaps, more than any other to esta- 
blish the fame and reputation of our country. In whatever direc- 
tion you look you see monuments of their skill, their character, 
and their ability. I, as I dare say many of you are aware, have 
devoted much of my attention in recent years to our maritime 
interests ; and in that comparatively narrow field, and within the 
comparatively short space of time which lies within my memory 
and experience, very much has been accomplished in the way of 
improvement through the ingenuity of our engineers. The num 
ber of difficult lighthouses which Love been erected is quite re- 
markable. In this country we have shown the way, as regards 
constructive skill, to build lighthouses in difficult and exposed 
situations. Within the brief period that I remember a new means 
has been discovered for lighting lighthouses, so as to make them 
far more eflicient beacons than they were before in positions of 
danger. I refer to the introduction of the electric light. And, 
again, there has been discovered and introduced very largely 
within the last few years another beacon of warning of great value 
to the mariner in that most difficult time of navigation, namely, 
foggy weather. I mean the steam whistle, by which the atmo 
sphere can be penetrated for twelve or fourteen miles ; and many 
gallant ships and hundreds of lives have been saved through the 
warning given of the approach of danger by that most useful 
invention. Then also we have had, in regard to steam 
propulsion, the great economy of fuel effected by the com- 
pound engine, which threatens almost to revolutionise our 
mercantile marine, and by means of which alone we are 
able to employ so large a number of steamers to carry cargo 
on distant ocean voyages. Previous to the introduction of 
this method of economising fuel you were obliged to rely entirely 
on sailing vessels for carrying cargo great distances. Now you are 
enabled to have recourse to the surer and more expeditious mode 
of propulsion by steam power through the economy of fuel. I will 
not detain you by dwelling on many other inventions which have 
been brought into use in a short space of time in various other 
branches of enterprise; but I may observe that the electric tele- 
graph, the steam engine of Mr, Arkwright, and other improve- 
ments, are English inventions which have been the means of 
revolutionising several great departments of industry to which the 
labour and ingenuity of man are applied, and which have 
establisbed the claim of England to the pre-eminence as an 
engineering country. Speaking for myself as one owing so much 
to the invention of railways, I think 1 ought to be- and I assure 
you that I am—full of appreciation of the mechanical genius of my 
countrymen, While referring to railways, I would before leaving 
that subject just remark that great and important as have been 
the inventions connected with the railway system up to the present 
period, we are still greatly needing a further development of 
ingenuity in order to make travelling by railways as safe as we 
must anxiously desire to render it. ‘And speaking as a railway 
director, I can say to you, who, I am sure, very many of you, 
possess great capacities for invention, that if you can only dis- 
cover a thoroughly satisfactory continuous brake you will confer 
an almost unspeakable benefit on your countrymen, Gentlemen, 
we have, as I think I have sutticiently pointed out, already 
achieved great success in this country in me ical invention, but 
we are perpetually told—and I fear not without truth—that our 
resources for technical education are at present inadequate. There 
sits at your hospitable board a distinguished member of Parlia- 
ment (Mr. Mundella) who has taken up this question heartily 
who is one of the most powerful and effective adyocates of 
technical education in the House of Commons, and I sincerely hope 
that the continuance of his labours in that direction may be 
attended with beneficial results to all who are concerned 
in engineering industry. We do want—TI feel it most deeply— 
in this country a system of thoroughly sound, good, com- 
plete, and at the same time cheap, techni: education for 
the children of those who are not in a position to defray the 
great cost which at the present time is necessary, but which 
under a good system ought not to be necessary, to procure 
that kind of instruction to which I am referring. I feel that 
although at the present moment we are possessed of great emi- 
nence in engineering industry, we are threatened daily with great 
competition from abroad, and I am afraid that the competition 
may come, not as we readily anticipate, from Germany, France, 
and other old countries of the world which command a cheaper 
supply of labour than we do, but possibly it may come from the 
United States, where, in spite of their more costly labour, they 
have the means, if they only properly adjust their tariff, to obtain 
raw materials better than we do, rs | where also they have shown 
the most marvellous facilities for mechanical invention. Let us 
not then suffer ourselves to be outstripped in the race—let due 
provision be made for the technical education of our workmen, 
and if only they have the same chance as their brethren in other 
countries, then I have no fear of their holding theirown, I hope 
for a great deal of aid from the Government in the direction I have 
ventured to indicate ; but I also feel that we in England have 
very rightly sustained the principle of self-help as one of the most 
considerable of our national virtues; and I find in the existence 
of your institution, which is intended to contribute something 
towards the technical education of our engineers, a manifestation 
of that noble principle of self-helpfulness. I need not sketch out 
4 you in detail the objects of your own institution, but as I may 








have a thorough knowledge of your pursuits, and p 
and sympathies in harmony with your own. Among them are 
Mr, John Laird, of Birkenhead; Sir D. Gooch, of the Great 
Western Railway ; Mr. E. J. Reed, late Chief Constructor of the 
Navy ; Mr. Palmer, of Newcastle, and one or two others ; not to 
say a word of myself. We have two gentlemen who by inherit- 
ance have obtained the position to which they are entitled, and 
which I am sure you will be all pleased to accord to them, viz., 
that of en the same sentiments and the same aspirations 
as yourselves, I mean the two sons of the late Mr. Thomas 
aren Tye as all of you know by his works, set an example 
which the whole of the ci world have in vain endeavoured 
to follow, either as to their colossal magnitude or the perfection of 
their engin skill, In conclusion, I believe the present House 
of Commons evince the same determination to maintain the 
interests and = the liberties of the people as any of its pre- 
decessors ; and as long as the same respect for the throne and the 


other cherished institutions of the country exist, as we find mani- 
fested on every 


; continue to hold her 
honourable position as 
Mr. David Walker the 





Association, then read 


» England 

the pioneer of civilisation and freedom. 
\secretary of the 

the past year, which was extremly satis- 





ing some who are not as familiar with this society as 
its members, I will for the sake of brevity and also for the sake 
of clearness read one paragraph from a paper which I hold in my 
hand, and which summarises in a most effective manner those 
objects. It is there stated—** What the Association was originally 
established to effect it has faithfully and loyally endeavoured 
to accomplish, and that is—the intellectual, professional, and 
social elevation of le members, For the Le ee of 
this purpose every itimate agency is employ eetin 

are held each month for the discussion of mechanical and 
scientitic subjects; contributions are made for the purchase of 
books of reference and periodical literature of the best kind ; 
funds are accumulated for the assistance of unemployed associates, 
for the ial maintenance of those suffering from permanent 
infirmities, for the payment of funeral expenses, and, yy for 
the solace of widows and of deceased members.” These 
are high and noble objects, and I sincerely congratulate our 
foremen engineers on having established an institution which 
is already tio’ and likely, as I 
itself very largely and rapidly in the future, and which, I am 
sure, will assist them in attaining the aims—the laudable aims— 
they have in view. I know very well what are the difficulties 


wi always present themselves when you wish to establish any 
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new institution. I therefore congratulate your excellent presi- 
dent, Mr. Newton, and those who have worked with him, on 
overcoming those early difficulties, and I now see before you 
nothing but a career full of promise. I am glad of that, not only 
for the reasons which I have pointed out, but because anythi 
that can raise the professional and social status of a body so valu- 
able as the foremen engineers, is an institution which, if carried 
out to its full development, is of essential national importance. 

have already mentioned with great satisfaction Mr. 
Newton's name as ‘the founder and the great architect of your 
institution, and I have much pleasure in coupling it with the toast 
which I now give you, “ rity to this Association.” I am 
sure the members who hnow what Mr. Newton has done, and 
appreciate his services to the society, will be glad to pay him a 
weil-deserved-compliment by drinking the toast with the greatest 
enthusiasm. 

Mr. Joseph Newton, in a very long and telling speech, demon- 
strated the value of the institution, and proved that it supplied a 
want of the time, as being a connecting link between employer 
and employed. His remarks were received with attention by 
the large audience present, and evoked applause at their termi- 
nation, 

Many other sentiments were subsequently dealt with, and an 
——_, eloquent speech was made by Mr. Mundella in proposing 
** Literature and the Press,” which was ably responded to by Mr. 
Slack. At a very late hour the proceedings terminated. 

The donations to the benevolent fund reached one hundred 
guineas, 








THE METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on Wed- 
nesday, the 18thinstant, at the Institution of Civil Engineers, Dr. 
R. J. Mann, president, in the chair. Messrs. W. Batten, B. F. 
Cobb, R. H, Curtis, J. ?. Harrison, M.A., B. D. Knox, and W. 
Scott, were balloted for and duly elected Fellows of the Society ; 
and the names of six candidates for admission were read, 

The following papers were then read, ** On an attempt to esta 
blish a Relation between the Velocity of the Wind and its Force 
Beaufort Scale—with some remarks on Anemometrical Observations 
in general,” by Robert H. Scott, M.A., F.R.S, 

The author stated that he considered that the existing scales of 
wind force were unsatisfactory. The highest pressure corre 
sponding to force 6 of the land scale was 6 1b, per square foot, 
whereas pressures of above 40 1b, had frequently been registered. 
He further brought forward proofs of the irregularity in the dis 
tribution of such high pressures. He then spoke of the Beaufort 
scale, and pointed out some of its defects, but stated that speaking 
generally it might be considered to be a rough classification of the 
wind force, exact enough for practical purposes, and proceeding 
by nearly equal degrees. He had recently made experiments at 
Holyhead and at Yarmouth to test the velocity recorded by the 
anemometer at each station at the hours when the several figures 
of the Beaufort scale were reported. The result was a scale which 
agreed very closely with that given by Schott as a deduction from 
theory in his discussion of the observations made by Sir F. Leopold 
M‘Clintock in the “‘ Fox,” and published by the Smithsonian 
Institution. Inasmuch as the accordance of practice with theory 
was very great, he proposed this scale for general adoption : 
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The paper then went on to point out, from experience 
ained at Holyhead, Yarmouth, &c., serious discrepancies which 

fad been proved to exist in the records of voleciiy for the 
various points of the compass, especially at Yarmouth, and 
which showed that the influence of local situation, not only as to 
the contour of the country, but even the very shape and height 
of the observatory and the adjacent buildings, exercised a most 
serious influence on the correctness of the data afforded by the 
instruments. 

It, therefore, seemed very dangerous to reason as to the mean 
motion of the air over the British Isles from the anemometrical 
records of one or two stations, as has been done by Dove. 

Mr, G. J. Symonds then read a paper ‘‘On the Sensitiveness of 
Thermometers,” in which he gave the results of a series of com- 
parisons of the speed with which thermometers with bulbs of 
various sizes took up the true temperature to which they were 
exposed. Three series of thermometers were used, a set with 
spherical bulbs filled with mercury, and varying in diameter from 
fin, to fin. The result was that the small bulb took up the 
true temperature in about three minutes, while the large bulb 
took three times as long. A second set were similar inform but 
filled with spirit ; they were more sluggish, but small spirit ones 
were more prompt than large mercurial ones, Lastly, the new 
patterns of spirit minimum thermometers, introduced by Mr. 
Casella and Mr. Hicks, were tested, and found as sensitive as 
ordinary mercurial thermometers. The instruments were all ex- 
amined by the Fellows at the close ef the meeting. 

The last paper read was “‘On the Weather of Thirteen 
Autumns,” by R. Strachem. 


In the Civil Court of the Manchester Assizes, on Saturday last, 
Mr, Thomas Smelt, a commission agent in that city, brought an 
action against Mr. David Chadwick, M.P., to recover a large sum 
as commission for “floating ” a limited liability company. The 
plaintiff based his claim on the service he had rendered in con 
verting the firm of Messrs, Andrew Knowles and Sons, colliery 
proprieters, into a limited company. The jury awarded him 
£5000, 

THE DIMENSIONS OF STREET CARS AND OMNIBUSES.—We are 
indebted to Mr. L. Todd, of Leith, for the following data con- 
cerning street cars and omnibuses, which will be found interesting 
to many of our readers :— 

Street Car, 
London car. Edinburgh car. 

Total passengers carried 4 ee ae 


7 


lt 


Inside passengers .. «+ +s oe ee 

Outside passengers ..  ... ee ce ce a ee li 
Length over body, outside ce cc co 1086 lift. din, 
Extreme length over end ladders... 25ft. 2oft. din. 
Extreme breadth over axle-boxes .. .. 6ft. din. 6ft. din 
Diamoter of journals 4. se «0 oe oe zin. oe 2in. 
Diameter of wheels .. «2 os +s «+ oe  S0in. Sein. 
Weight of one pair wheels and axles. . 5 owt. ee 5 owt, 


Weight of four wheels, two axles, four 


horns, four axle-boxes, and four springs 15 owt. . 15 ewt. 
Total weight, empty eo oe oe ce cc SS Cwt . 35 owt, 
Weight per passenger .. ee 'i4ecwth. lw 116 ewt. 


Rolling resistance, clean street rail .. 
Distance between inside of wheels 
Width of wheels on tread 
Wheel base .. 


oe DS “’ cent, 
4 


oe ee t. éjin. < 


t. Gjin. 
2}in 2jin. 


oft. 


+ 8 #8 «fe 


* 5 por cent 
a 
os pees tet . a ; ft. 


Street Omnibus, 


Edinburgh "bus, Edinburgh "bus. 
. 36 23 


Total passengers carried... .. «+ ee .* 





Inside passengers 2s se 1s te ce oe 16 ee i2 
Outside passengers .. .. ee cs ee 20 o 16 
Length over body, outside .. .. «. «+ 12ft Sim .. oft. Sin, 
Extreme length over end ladders ., .. ft, Sin, 13ft. Gin, 
Extreme breadth over axle-boxes .. «- 7ft. ° Tit. 
Diameter of jou oo es 66 06 2}in. ee 2hin. 
Diameter of wheels... .. .. «+ s+ ++ Stin. &40in... Sdin, & 40in, 
Total weight,empty .. .. «, «+ «+ Séewt .. owt, 
Ww t per passenger .. «+ ++ ++ o lowt. .. —— 
causeway cent, .. eent. 
Pustarne tetwees'ndde Gtwhesle ss ttm s. Mt ain. 
Width of wheels on troad «+ ++ + +» 2hin, ” 2}in, 
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WINDING ENGINES. 


MESSRS, LEATHER, MATTHEWS, AND CO., ENGINEERS, SALFORD. 
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COMPLETE PLAN 


THERE may, it is true,jbe some temporary} depression'fin“our | casting in the slightest degree Llown or defective was at once re- | all is left to foremen, who cannot possibly have the same interest 
coal and iron trades, and it may be alsothat it may take them | jected—indeed, on this head we incline to the opinion that except | in the success of the machines turned out as they would were their 


some time to get back to the pleasant times which have lately | for very large and 


ruled, but that the question of cheap extraction and raising of | 
ores, and minerals generally, is one that is thus in the slightest 
degree placed in abeyance, is not, we think, the case, and hence 
we have pleasure in giving te our readers drawings of some very 
neat and efficient winding engines, by Messrs. Leather, Matthews, 
and Co., of the Broughton-road Ironworks, Salford, which have 
recently come under our notice. 

It will be at once perceived from our illustration that these are | 
engines with two horizontal steam cylinders, connected to a single ; 
winding drum, and acting directly ; that is, without any interven- 
tion of gearing thereon, an arrangement almost invariably 
adopted, although no less an authority than Professor Burat | 
seems inclined to think that unless very great power be needed | 

earing should be used. The real question, however, in this matter | 
ies in a nut shell, and resolves itself into the point of the — 
in hoisting which is required by the necessities of the mine or | 
colliery. Whilst the horizontal engines are the best, and those most 
generally in use, vertical engines have been in use for some time at 
Haine Saint Pierre, at Couillet, and at Seraing, in Belgium, and 
these have perhaps the advantage, which in the event of wire ropes 
being used is not an inconsiderable one, that the inclination of 
the rope or chain is lessened, so that the angle it makes with the 
surface of the sheave is increased, with the disadvantage, however, 
of a certain instability in the machine, owing to the little breadth 
of the foundation and its great height—the horizontal engines 
being, on the other hand, more firm and substantial. But to our 
illustration. It will be observed that the steam pipe is shown 4 
dotted lines, and that the engines are pare at with a link 
motion, and that there is a double brake acting on the drum 
rims. The steam cylinders are 22in. diameter, and the steam 





TRANSVERSE SECTION THRO? CYLINDER 
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can, of course, be worked expansively or otherwise, as found 
necessary or desirable. 

With reference to the workmanship in this engine, it chances that | 
we are able to bear personal testimony to its honest excellence, | 
copertaaliy of secing. the eure wilh which the ditveest Sougiags 
op o' e@ care which the differen’ g8 
: made, and the unhesitating manner in which any 
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requiring exceptional | own names to be attached to them. 


It just suggests itself to us that a steam brake would 
be a very useful addition to these engines, although they 
are of moderate dimensions; and Quillacq, who is 
a pioneer in the construction of a direct-acting double 
hoisting engines, is a great advocate for its employment, as 
instead of leaving the attendant to exert a large part of his strength 
upon the lever of a brake, it is then only necessary for him to open 
a valve by a hand lever, and then admit steam on one side of the 
piston in a short cylinder, and the brake is at once applied with far 
greater force than a man could exert. 

This is, however, perhaps a little extraneous to the drawings 
before us, which appear to us to offer s of as simple and 

| effective a form of winding engines as we have as yet met; and 
this simplicity of arrangement is of no little consequence when, as 
it frequently happens, such engines are erected some miles away 
| from any engineering or epee Ae establishment, and their owners 
| have in case of + to any of the parts to trust to the skill of 
| the attendants, and such help as may perchance be obtained from 
the nearest country blacksmith’s shop. This simplicity is certainly 
a good feature in Messrs. Leather, Matthews and Company’s 
py oy In conclusion, we may add that the engines are intended 
to lift 30 cwt. of coal 280 sank pee minute with 45 Ib, to 50 Ib, 


steam, 





FOLKARD’S PATENT BOAT-LOWERING 
APPARATUS. 

DisasTERS at sea, and the consequent loss of life attending 
| them, have received of late a considerable and a constantly increas- 
| ing degree of attention; and a natural result has been the 
| stimulation of inventive genius, and its attraction to the subject. 
| Some of the causes of loss of life in cases of ships being wrecked, 


, — burned, or foundering at sea, are unquestionably preventible, 
eS ‘ah Among these may be enumerated boats stowed away on deck, or 
ting companies, where of necessity | so placed and used as to be inaccessible, or not available in emer- 
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FOLKARD’S PATENT BOAT-LOWERING APPARATUS. 
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gency ; ships with davits for their boats so constructed, or havi 
the boats so slung upon them, that one “‘ fall” has been rele 
while another could not be disengaged, and the boat has been 
swamped by being lowered perpendicularly. In numerous other 
instances boats have been destroyed by being bilged against the 
ship’s side while in process of Soles lowered. Amongst other 
inventors who have directed their attention successfully to these 
causes of disaster is Mr. A. C. Folkard, C.E., formerly of Trin- 
ye me ange | heer have been patented setae the combined 
esignation of “‘ Improvements in apparatus for raising, lowering, 
engaging, and disengaging ships’ boats and other bodies.” 

For raising and lowering, the boats are suspended from the 
davits by single blocks and falls. The falls are brought, through 
an arrangement of blocks, below the bulwarks, and passed through 
a brake block, by which they are secured when the fons is hoisted. 
The falls are united at their extremities, so that they act as a 
single with a hook at the end. A hydraulic ram is used, 
the h d of which carries the movable or chain tackle ; 
the stationary block is fixed to the base plate. The controlling 
gear is situated on the captain’s — and is immediately in 
charge of the officer of the watch, without whose consent no boat 
belonging to the ship can he lowered—a special advantage in 
emigrant and troop ships in cases of disaster. In some such, 
instances have been known of the crews looking to their own safety 
-. _In cases of emergency all the boats can be individually or 
collectively lowered in about twelve seconds, without prepara- 
tion, and under complete control. The number of the tackle 
sheaves is equal to the maximum fall of the boat, divided by the 
stroke ofthe ram. Small pipes with stop-cocks lead from the ram 
cylinder to the bulwarks near each boat. The ram cylinder and 
fire engine are in communication, When the complete apparatus 
is employed the end of the combined falls is passed through a 
snatch-block, which acts as a fair leader and is hooked to the 
chain of the hydraulic ram. The screw of the brake block is re- 
leased to throw the weight of the boat upon the water in the ram. 
A os being opened the boat a 8) ing regu- 
lated by the control of the stop-cock. e boat is raised by 
reversing the tion, water being pumped into the ram cylinder 
by the fire engine. By connections with the donkey engine the 
power ro J be applied for hauling off a ship when stranded, start- 
ing foul anchors, wore | heavy guns, and other bodies, For 
rapidly releasing the boats from the davits and the boat covers, arms 
are hinged one on each davit—level with the gunwale of the boat 
when fully also from the davit 


stem and stern the boat is provided with small removable covers. 
The main central cover is so adjusted as to be hauled up when the 
the danoen, "Ho proven the bot from beng damaged nena the 
6 i i 
ship’s side b oe © oisting, spri 
re fe da are 10 uring lowering or h , Spring 
a travelling roller, and at the other end 
through a metal collar upon a strong hello! By 
boat swings the travellers on the strike the ship’s sido, and 
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through the collars transmit the blow to the The 
rollers are sufficiently ‘wide to avoid ary denger ot 
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their ole whi 
Side daring Loietlon of whilst rolling up or down the ship’s 


or lowering of the boat. Two buffer-rods are 
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) carried in each boat. In the accompanying illustrations, Fig. 1 is’a | Nimble, and on board the Peninsular and Oriental Company's 
general plan of a ship fitted with boats according to this invention. | 


steamer Hindostan, and H.M. colonial steamer Serendib, the 


A is the master stop-cock on the captain’s bridge; B, the hydro- | trials in the two last instances being made when the steamers 


static 


ress; c, c, &c., the positions of brakes or compressers | were at sea. In every i 


t the tains commanding these 





through which each pair of pendants pass. Fig. 2 is a side view | vessels and the other naval officers have expressed their ap- 


showing details of 
and an end view of hydrostatic brakes at c,c, &c., Fig. 1. 
is an elevation of hydrostatic press or purchase at B, Fig. 1. Fig. 6, 
side view of sprin Tutte -rod. The drawings indicate a ram with 
a 3}ft. stroke. The length of the stroke of the ram is determined 
by dividing the amount of fall 
of times such stroke is multiplied by the purchase. 


Mr. Folkard’s invention for enagaging and disengaging ships’ 


boats is protected by a separate patent. Its object is the automatic | 
engagement and disengagement of ships’ boats to and from the | 
davit falls, so as to insure coincidence of action and the prevention | 
of one fall being either engaged or disengaged without the other. | 
The shackles attached to the falls are lowered to the bottom | 


uired forthe boats by the number | 


ndant and gripe. Figs. 3 and 4 are a — | proval of this invention, and their high estimate of its value. 
ig. 5 | 








Sourn Kenstncton Museum.—Visitors during the week ending 
March 2lst, 1874:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 10,630; Naval and other collec- 
tions, 1168 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 5 p.m., Museum, 2426; Naval and other colleo- 
tions, 108 ; total, 14,332 ; average of corresponding week in former 
years, 13,241 ; total from the opening of the Museum, 13,185,767. 

THE ATMOSPHERE OF PaRLIAMENT.—We are glad to be able to 
state that, during the present session of Parliament, special means 
are likely to be taken which will make the atmosphere of the 
Houses physically as well as politically clear. The ventilating 


of the boat through openings in the thwarts and funnel | arrangements of the Houses—although not equal to the difficult 


guides; their weight sets free locking bolts, which are passed | 
them and eye bolts, that are clenched through | 
the keel of the boat. The locking bolts are actuated by | 
self-acting gear contained in a box fixed to the keel below | 
any thwart on the stern flooring. This gear is connected 
with the bolts by rods passing — 4 over the keel, below the 
keelson board. The eye bolts have balance stops which prevent | 
locking bolts from passing unless both stops are removed by the | 
fall shackles simultaneously. When lowering, on the boat becom- | 
ing water-borne, the slackening of the falls relieves the locking | 
of the bolts, which are at once withdrawn from the shackles by | 
the ~~ gear, and the boat is set free. The bolts at each end | 
remain locked until the boat is afloat at both ends, however it | 
may be affected by wave action or careless lowering. A perfectly | 
level keel is preserved by this system. cs 
By this invention the important object is secured of engaging | 
or disengaging both falls simultaneously, thus avoiding the risk of | 
a boat being drawn up or lowered at one @nd by a fouled tackle 
when the ship is rolling, or by the crew on deck hauling on either 
fall before both are attached. The means of attachment are much 
more ready, rapid, and complete than those hitherto employed. 
An essential part of the invention consists of the employment of a 
“lazy-tongs,” or system of jointed levers, that actuate the locking 
bolts, and by their mode of action men pe | prevent one fall from 
being e or disen; without the other. Chain slings are 
dispe’ with. On floating, the whole of the suspending gear 
uits the boats, leaving them clear for ry In the illustra- 
tions Fig. 7 is a longitudinal section of a + with the gear 
o— ; Fig. 8 is a cross section of boat, showing the ——- of 
kle <n Fig. 9 is a plan view of guy; Fig. 10, the eye-bolt 


castings; Fig. plan of box, showing gear below weights; A, the 
lnzy-tongs, or jointed levers, that actuate the locking bolts ; B, 
a yy SE T= 
upon e -tongs, that ates the position o' ocking 
bolts; Fig. 12, section though one belt cxoting in free position ; 
13, section through one bolt caption tn locked position. 
. Folkard illustrates the merits advantages of his inven- 


tions by working models so as to leave no room to 





by successfully 
doubt their icability ; but it is more important to 
know that method % and disengaging Bins teats 


has been tried on board H.M,S8, Juno, Columbine, Wolverine, and 


task of satisfying the idiosyncratic tastes of a great collection of 
gentlemen of all ages, constitutions, and habits of life—are singu- 
larly perfect. More air can be passed through the House without 
draughts than through any similar building in Europe ; the whole 
atmosphere of the House can be renewed in little more than ten 
minutes, and more air passes through the House when the windows 
are shut than when they are open, although such is the force of 
habit, that members sometimes insist in hot weather on having 
the windows opened, and profess themselves sensibly cooler, 
notwithstanding that the hesmemnsions thoughout the House 
immediately rise one or two degrees. Such is the force of imagi- 
nation, even over the minds of statesmen, and such the power of 
mind over matter. During the vacation, Dr. Peicy, F.R.S., to 
whom the control of the warming and ventilation of the Houses 
of Parliament has for some years been intrusted, has been tryi 
some experiments with ‘‘ cotton-wool filters,” through whi 


the air entering the House has been driven. The result has been 
such as would be startling to any one who has not been accustomed 
ider the floating dirt with which London atmosphere is 





to 

loaded. The late Mr. Appold, F.R.S., the ingenious contriver of 
the Appold centrifugal pump, and of a great many other ingenious 
and important contrivances, a house which was a very 
wonderland of curiously useful and convenient devices. The doors 
opened automatically, the temperature was self-regulating, and could 
be set for the day, or altered at any time, by setting a thermal 
dial. But the crowning feature of interest was a visit to the 
lower regions of the house, where the air was passed in for venti- 
lation of the rooms, It was driven by fans through a succession 
of very fine wire sieves, and at the foot of these sieves was de- 
pone | a heap of black dust, the winnowed impurities of the air, 
which taught the observer a fearful lesson as to the many sof 
dust which all Londoners must annually, if not mon t, pass 
into their organism, and explained why it is so difficult to keep a 
London house clean. An inspection of the fleeces of Dr. Percy's 
air-filters will teach a similar lesson. Once snowy white, 

are now of a heavy murky brown, thick with dust, and infiltra' 
with organic impurities. The experiment was tried during abeavy 
London fog ; and there can be no doubt of the advisability of em- 
ploying for the ventilation of the House an expedien } wh 

ill at once purify and clear its atmosphere.—London idedical 


Record, 
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THE CHEMICAL SOCIETY. 
Thursday, 17th March, 1874. 
Professor ODLING, F.R.S., President, in the Chair. 


THE names of the visitors ha’ been announced, and the 
minutes of the previous meeting and confirmed, Messrs, A. 
Bottle, Jj. Linford, and Henry Deacon, were formally admitted 
Fellows of the Society. The names read for the first time were 
those of Messrs. Frederick W. Fletcher, Alfred A. Wolff, and 
William Pearce, jun. For the third time, Messrs. Edward 
Townley Hardman, Leslie Crassweller Hill, Thomas William 
Shore, William Kellner, and Andrew Fuller Hargreaves, who were 
balloted for and duly elected. y 

The President then called on Professor James Dewar to deliver 
his lecture ‘‘ On Dissociation.” 

The lecturer premised that he had no new facts to bring before 
his audience, but must content himself with condensing and 
epitomising the labours of others. There were two very remark- 
able ideas which had sprung up early in the history of our science 
connected with this subject of dissociation. Of these, one was 
that of Priestley, on the ameliorating action of vegetables on our at- 
mosphere ; the other, that of Hutton, the geologist, who, in dis- 
cussing the constitution of rock masses, came to the conclusion that 
they were formed under great pressure, and that this pressure modi- 
fied the action of heat on the rock mass. He.did not, however, ex- 
perimentall, ip it to be the case—this was reserved for his pupil. 
Sir James Ho 1, afterwards president of the Royal Society, who in his 
classical investigation showed that carbonate of lime could be fused 
under pressure without evolution of carbonic anhydride, and that 
the mass obtained on cooling was identical with marble. He more- 
over determined the pressure by mechanical means, and found it 
to be about 51 atmospheres, His numerous experiments were 
made partly in strong gun barrels and partly in tubes drilled out 
of wrought iron, Phe carbonate of lime, usually enclosed in 
platinum, was first inserted, the remainder of the tube, after the 
introduction of a little borax, being filled with a fusible metal 
which solidified and firmly closed the apparatus. The end con- 
taining the carbonate was then heated in a furnace whilst the other 
was kept cool. Nothing more was done in this direction until 
Grove proved that water was decomposed at a temperature below 
that produced by the uniort of oxygen and hydrogen. This is the 
germ of the principle of dissociation. Dr. Robson, of Armagh, 
some time afterwards, inferred by the variation in the electro- 
motive force that the relations between the elements in water 
were changed at a comparatively low temperature, and calculated 
that at about 2000 deg. C. water would be split up into oxygen 
and hydrogen. The next great step was made by Deville, who, 
when working with the oxyhydrogen furnace, measured the 
temperature produced, and found that it was much less than that 
theoretically obtainable. His well-known experiments on the 
instability of compounds at high temperatures proved that the 
decomposition of carbonic anhydride, carbonic oxide, water, 
hydrochloric acid, &c., took place at a certain temperature, and as 
the temperature was lowered combination again occurred. By 
passing the vapour of water through a narrow porous tube, and 
carbonic anhydride through the annular space between it and a 
larger outer tube of glazed earthenware strongly heated, the 
aqueous vapour was partly decomposed and the hydrogen diffused 
into the atmosphere of carbonic anhydride in the outer tube. 
Similarly, carbonic anhydride passed over fragments of intensely 
heated porcelain is partly resolved into carbonic oxide and oxygen. 
The decomposition of carbonic oxide was shown by passing a stream 
of cold water through anarrow metal tube, and carbonic oxide through 
the annular space between it and the larger exterior porcelain tube 
intensely heated in a furnace. Carbon was deposited on the lower 
part of the metallic tube. By means of a similar apparatus the 
decomposition of hydrochloric acid and sulphurous anhydride was 
also proved, These decompositions, which take place at a tempe- 
rature of from 1200 deg. te 1400 deg. C., merely afford, however, 
a proof that heat acts antagonistically to chemical attraction, but 
do not give any relations between the temperature and the amount 
of decomposition. This was attained by Debray by a modified form 
of the experiment of Hall on carbonate of lime. Instead of register- 
ing the pressure at the fusion point of the carbonate, he heated cale- 
spar in an iron tube in a vacuum toa constant temperature. At the 
boiling point of mercury or sulphur, 300 deg. to 400 deg. Cent., 
there was no perceptible decomposition ; but on increasing the 
temperature to 800 deg. Cent., the boiling point of cadmium, de- 
composition sets in, and increases until the evolved carbonic 
anhydride has a tension of 35 millims. On increasing the heat to 
1040 deg., in the vapour of zinc, more carbonic anhydride is evolved, 
until the pressure is 520 millims. On again allowing it to cool to 
800 deg. the tension diminishes to 85 millims, and then remains 
constant. When cold, of course, all the carbonic anhydride is 
again reabsorbed. This shows a definite relation between the 
amount of decomposition and the temperature, or that the tension 
of dissociation is a function of the temperature. It is, moreover, 
the same whether there is much or little calcium carbonate in the 
experimental tube, and is, therefore, quite independent of the 
mass, 

From that time a continually increasing number of observations 
have been made. Those on the compounds of ammonia with silver 
chloride and calcium chloride are more manageable, as these sub- 
stances decompose more readily, and at a lower temperature. A 
complete series of experiments has been made on the silver com- 
pound, and the curve representing the tension at different tem- 
peratures is sensibly parallel to that of the tension of aqueous 
vapour ; showing that the law of dissociation for this compound 
is similar to that of the vapour tension of water. 

By the dynamical theory of heat there is a definite relation 
between the pressure, the latent heat, and the temperature, and 
the mechanical equivalent of any small alteration of volume can 
therefore be represented by au equation. The mechanical equiva- 
lent, or the heat required to boil or volatilise a liquid, may be 


derived from the equation L=T (V — vr) y L being the latent 


heat, T the temperature, V — v the different volumes, and dp and 
dt the alteration in pressure and temperature. Similarly the latent 
heat of the vapour can be calculated from the tension, Rankine 


has shown that the equation log P=A + = + ; represents all 
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curves of liquids, where P is the pressure, ¢ the temperature, and 
A, B, and C are constants. As the latent heat of vapours can be 
calculated from the tension, it follows that in dissociation, when 
the chemical compound is decomposed, the heat absorbed, L, which 
is equivalent to the. heat evolved in their formation, can be cal- 
culated from the tension. Curves of tension are very difficult to 
or — the en of this equation being log 
>) as & Og Adam 44 * 
) P, (1 + at,) (1+ at.) where P and P, are two pres 
sures, J the Joule equivalent, L the latent heat, d,, the density at 
O°C, P, the pressure at O°C, a the coefficient of expansion of the 

gas or vapour, and T,, &c., the temperatures. 

Debray’s observations on the evolution of aqueous vapour by 
certain hydrated salts, such as the two hydrates of sodium phos- 
phate, namely, the one with 12 H,O and the one with 7 ii.o, 
show that the compound d Pp in a manner similar to cal- 
cium carbonate, giving off water vapour of a constant tension for 
a constant temperature. From an o} ation of the curves repre- 
senting the tension, it appears that the one with 12 H,O be- 
haves like a compound of water with the salt containing 
7 H,O, the latter, however, still giving off aqueous vapour, 
but at a lower tension for a given temperature. The curves of 
both these hydrates are comparable with the curve of aqueous 
vapour. The vapour tension of salts containing water of —_ 
lisation thus affords a means of determining the several hydrates 
which any salt is capable of forming. Regnault has made careful 





determinations of the tension of liquefied carbonic anhydride, 


sulphuretted hydrogen, ammonia, and sulphurous anhydride, for 
ps sam temperatures ; and also” of the latent heat of carbonic 
anhydride and ammonia by the evaporation of the liquids. The 


Cent. and 45 deg. Cent. corresponds very closely with that 
observed directly, The lecturer had made an attempt to directly 
determine the latent heat of mercury vapour by passing it into 
water contained in a calorimeter, but the difficulties attendant on 
the investigation prevented his obtaining very concordant results. 
The numbers obtained gave the latent heat at between seventy 
and eighty units. In Sig devendpeniiion of cyanuric acid into 
cyanic acid; up to 400 deg. Cent., it was found that as the tem- 
rature rises the tension of the vapour increases in a certain 
Tefinite ratio, cyamelide giving a curve of similar type. The 
lecturer also described the curves representing the tension for the 
transformation of paracyanogen into cyanogen, that of ordinary 
phosphorus, and of the limiting pressure of the red allotropic 
form of phosphorus. In the latter case the difference of the 
latent heats is equivalent to the evolution of heat in the 
transformation of the one allotropic form into the other. 

One of the most recent and interesting investigations was that 
of the dissociation of hydrogenium. It has been found that 
Graham’s compound of palladium and hydrogen, containing two 
equivalents of the former to one of the latter, is stable. When 
heated it gives a definite tension for a definite temperature, and 
this is independent of the mass. If, however, it is charged with 
more hydrogen than this, the tension varies, In the latter case 
the compound may be regarded as a solution of hydrogen in the 
compound Pd. H. This affords an interesting instance of the 
use of dissociation to ascertain whether a substance is a definite 
chemical compound or not. 

It must be observed that there is continuity in the effects of 
dissociation, whereas chemical compounds pr Jed by abrubt 
jumps. For instance, there is no continuity between the various 
oxides of any metal, each is well defined, with a break between it 
and the next oxide. 

The speaker concluded his able and interesting discourse with a 
description of an apparatus he had devised for ascertaining the 
temperature pte, Bn. when a mixture of oxygen and hydrogen 
was exploded under various pressures. 

The lecture was illustrated by numerous diagrams of curves 
corresponding to the tension of dissociation of the various 
compounds, 

The President said it was needless to ask the Fellows to give 
formal expression to their thanks to Mr. Dewar for his ad- 
mirable lecture. It would be of great interest to investigate the 
tension of dissociation of those bodies, which, like oil of vitriol, 
gave anomalous vapour densities. 

Professor Foster thought it was one of the great advantages of a 
lecture like the present, in contradistinction to the usual 
papers, that it treated of matters lying outside the ordinary field 
of chemistry. There was very much to be done in the border 
land between chemistry and purely physical science. 

Mr. Norman Lockyer said some of the remarks of the lecturer had 
seemed familiar to him from theirresemblanceto certain observations 
he had made in his spectroscopic work, and suggested that chemists 
should study the spectra of the metalloids and metals, especially 
the soda metals, paying particular regard to the relation 
between the temperature and the appearance of given lines. 

Mr, Dewar, in answer to a question by Dr. Wright, said that 
there were certainly cases which were exceptions to the rule that 
the dissociation was greatcr the less the pressure, but the number 
known was very small compared with those that followed the 
general law. 

The meeting was then adjourned until Monday, 30th March, the 
Anniversary meeting. The next general meeting will be on Thurs- 
day, 2nd April, when the following papers will be read :—(1) ‘‘ On 
Sulphocyanide of A im and Sulphocyanogen,” by Dr. T. L. 
Phipson; (2) ‘‘Note on a Reaction of Gallic Acid,” by H. R. 
Procter ; (3) ‘‘ On the Cobalt Bromides and Iodides,” by W. Noel 
Hartley ; (4) “‘ On the Distillation of Sodium Ricinoleate,” by E. 
Neison; (5) ‘‘Note on the Solubility of Plumbic Chloride in 
Glycerine,” by H. Piesse ; (6) ‘* On Ozone as a Concomitant of the 
Oxidation of the Essential Oils, Part L.,” by C. T. Kingzett ; (7) 
(8) and (9) ‘* Action of Benzyl Chloride on Camphor, Part II. ;” 
** Researches on the Preparation of Organo-Metallic Bodies of the 
Ca Heo Series of Hydrocarbons ;” and ‘* Action of Benzyl Chloride 
on Alcohol,” by Dr. D. Tommasi. 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months, 

122. Georce WatTerR Dyson, Carbrook Forge and Rolling Mills, Tinsley, 
near Rotherham, Yorkshire, ‘‘Improved means of and apparatus for 
rolling metals and other bodies or substances.”—9th January, 1874. 

625. Joun Jorpan Aris, High Holborn, London, ‘‘ Improvements in the 
construction of horseshoes.”—19th February, 1874. 

709. WiLHELM HAARMANN, Georgenstrasse, Berlin, “‘A new process for 
the artificial production of v: in by means of coniferine, or the sap 
of plants belonging to the species of conifera, or any other plants 
related to this family, as an extract of all those parts of the just- 
mentioned plants containing coniferine.”—25th February, 1874. 

763. Epwarp Kriya, Southampton, Hants, ‘‘ Improvements in 
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latent heat calculated from the vapour tension between 25 deg. | 


841. Georcg Henry BrickNe tL, Birmingham, ‘‘ Improvements in studs 
and for w apparel.” 

842. Jonn CoLiis Brownz, Nelson-trescent, Ramsgate, Kent, ‘‘ Improved 
means of and appliances for moving or setting and regulating one or 
more clocks, or other indicators, =? standard timekeeper.”— 
Partly a communication from Robert Her , Dresden, Saxony. 

843. Witttam CLARKE, Gateshead-on-Tyne, Durham, and EpMmuND 
Waker, London-street, London, “‘ Improvements in ships’ capstans, 
more especially applicable to vessels of war and yachts.” 

844. THomas Hevpon, Wharf-street, C Town, London, and DaNI£zL 
Evans, Newcastle-street, Cubitt Town, Poplar, London, ‘“‘ Improve- 
ments in vertical conical burr stone grinding mills.” 

846. Joun Newron Sears, Fenchurch-street, London, “‘ Improvements in 
apparatus for dressing millstones.”—A communication from Chisholm 
Brothers, Ottawa, Illinois, U.S. 

847. Gzorce Jonnson, Wheatley, near Halifax, Yorkshire, and James 
Suaw, Brighouse, Yorkshire, ‘‘ Impro means and apparatus for 
obtaining motive power, and economising fuel.” 

848. RUPERT epee ep near , Yorkshire, ‘‘ Improvements 
in the means or method of purifying foul water or sewage, and in the 
apparatus employed in connection therewith.”—7th March, 1874. 

850. Joun Clayton Mewsury, Fleet-street, London, “ Improvements in 
tackle or apparatus for raising and lowering weights.”—A communi- 
cation from Leon Verlinde, le, France. 

$52. Jous Cuatrerton, Glossop, Derbyshire, “‘ Improvements in means 
for increasing the evaporative power of steam generators.” 

853. Joun Harrineton, Ryde, Isle of Wight, “ Improvements in means 
for adjusting and attaching knobs or handles to the spindles of mortise 
and other locks or fastenings.” 

854. Anrorne Epovarp THomas, The Butts, Brentford, Essex, ‘‘ Improve- 
ments in kaleidoscopes.” 

855. Luke Turner, Leicester, ‘‘An improved mode of, and machinery 
for, preparing warps for the manufacture of elastic fabrics.” 

856. WILLIAM Perks and Francis Perks, Wolverhampton, Staffordshire, 
‘Improvements in charcoal box irons.” 

857. Witt1aM Ropert Lake, Southampton-buildings, London, ‘‘ Im- 
provements in apparatus for protecting the eyes and respiratory organs 
of persons exposed to extreme heat, smoke, noxious gases, dust, and 
the like.”—A communication from James Hervey Beardsley, Brooklyn, 
New York, U.S. ’ 

858. James Perrexin Doveras Camp, Chichester-terrace, Oliver-road, 
Peckham, Surrey, “Improvements in drawing and writing tables.”—A 
communication from Nathaniel Knight, Auburn, Maine, U.S. —9th 
March, 1874. , 

859. Epenezer Entwistle, Blackburn, Lancashire, ‘Improvements in 
railway signals.” ; 

861. AnTHUR CHARLES HENDERSON, Southampton-buildings, London, 
“Tmprovements in sheep shears.”—A communication from Amand 
Etienne Picot, Paris. 

862. Joun Imray, Southampton-buildings, London, ‘‘ Improvements in 
laying telegraph cables or other insulated electric conductors, and 
apparatus therefor.”—A communication from T. J. Waters, Japan. 

864. WittiaM JonN Warver, Gasworks, South Shields, Durham, ‘‘Im- 
provements in the arrangement of gas retorts and their appliances, 
together with apparatus and machinery for charging and discharging 

hem.” 


865. Ricnarp Surrow Harvey, Retford, Nottinghamshire, “An im- 
proved sanitary receiving pan or screen for privies and closets.” _ 

866. Ropert Pottock, Milton Dye Works, Jamestown, Dumbarton, N.B., 
“‘Improvements in operations and apparatus connected with the 
dyeing of textile materials and fabrics.” : 

867. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘Improve- 
ments in the facture of cl lied or honey-combed iron, appli- 
cable for horseshoes and for other purposes, and in apparatus to be 
employed therein.” — A communication from Pierre Michel Sibut, 
Amiens, France. : 

868. Witttam Dunpas Scorr-Moncrierr, Glasgow, Lanarkshire, N.B., 
“Improvements in locomotive carriages for tramways or common 
roads.” , 

869. Herpert Insotson, Hollins Mill, near Sheffield, ‘‘ Improvements in 
machinery for grinding corn.” 

870. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in printing telegraphs.”—A communication from Louis Victor 
Mimault, Paris. ‘ 

87l. Joun Hartiey and ZaccuEevs Sucpen, Halifax, Yorkshire, ‘Im- 
provements in boilers for heating water for warming buildings.” __ 
872. JoserH Betts BRapsHaW, Clough Hill House, Rotherham, Yorkshire, 

‘* Improvements in the manufacture of hoop iron.” } 

873. ALFRED VINCENT NewrTon, Chancery-lane, London, ‘‘ An improve- 
ment in pumps.”—A communication from William John Silver and 
George Attwood, Salt Lake City, Utah, U.S. 

874. GEorGE GRraincek Tanpy, Penge, Surrey, “ Improvements applicable 
to street and signal lamps.” 

875. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improved 
hook attachments for wearing apparel and other uses.”—A communica- 
tion from Jean Baptiste Charles Grut, Paris. 

876. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improved 
apparatus for drying bone black.” —A communication from Peter Farley, 
New York, U.8S.—10th March, 1874. 

878. Georce James Hriypg, Wolverhampton, Staffordshire, ‘‘ Improve- 
ments in utilising a certain waste or residual product obtained in the 
manufacture of analine dies.” fe 

879. PercevaAL Moses Parsons, Melbourne House, Blackheath, Kent, 
“ Improvements in the treatment of fused steel and iron and apparatus 
therefor.” 

882, Francis Gootp Morny Stony, Glasgow, Lanarkshire, N.B., “ Im- 
provements in gates and sluices for docks, locks, and basins.” 

883. James Situ, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in water 
heating apparatus for stoves and ranges.” 

884. BeTHEL Burtoy, Brooklyn, New York, U.8., ‘Improvements in 
breech-loading repeating fire-arms, and implements therewith con- 
nected.” 

885. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 

e facture o! , and in the apparatus employed 
therein.”—A communication from Henri Antoine Prosper Lissagaray, 
Pantin, France. 

886. WiLL1AM Seaton, Brighton, Sussex, “ Improvements in the con- 
struction of the permanent way of railways.” 

887. Jonn Tuomas WiBBERLEY, Blackburn, Lancashire, “ Improvements 











for railway carriages, wagons, trucks, and such like vehicles.” — 2nd 
March, 1874. 

802. Epwarp WILLIAM Putisss, Coleman-street, London, ‘‘ Improvements 
in the treatment of alcoholic liquids.”—4th March, 1874. 

821. Epwarp Mason and Tomas Mason, Bulk, near Lancaster, ‘‘ Im- 
provements in the process of cleaning silk waste, and machinery to be 
used therein.” 

822. Joun Imray, Southampton-buildings, Chancery-lane, London, 
“Improvements in electric telegraph sending apparatus.”—A com- 
munication from C. Lemon, Wellington, New Zealand. 

523. THomas NIGHTINGALE PaLmer, Lansdowne-road, Dalston, Middlesex, 
“An improved machine or apparatus for treating or preparing meal.”— 
A communication from Fri ich Wegmann, Naples, Italy. 

824. Henri Nor, Place de VOpera, Paris, ‘Guide cards or historic albums 
for tourists and travellers. 

825. Gustave Husmann, South-street, Finsbury, London, “ lmprove- 





in hi or apparatus for winding cotton, silk, or other threads on 
reels or spools.” 

889. Henry ENFIELD Tayior, Aberystwyth, Cardiganshire, ‘ Improve- 
ments in ——— for cleaning small coal or slack, and for separatiug 
ores from their e.” 

890. CHARILAOS Norara, Liverpool, ‘‘ Improvements in separating and 
cleaning grain and other like substances, and in apparatus employed 
therefor.” 

891. ALFRED Kitson and Joun Nay tor, Halifax, Yorkshire, ‘ Improve- 
ments in fire escapes.”—1l1th March, 1874. 

892. James Tratnor, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
signalling on railways, and in the means or mechanism therefor and 
connected therewith.” 

894. Janez James, Princes-street, Stamford-street, Surrey, “ Improve- 
ments in apparatus for bending and jointing metallic or other sheets so 
as to form the bodies of boxes, cans, or other vessels.” 

895. Ggorce Bucuanay, Bucklersbury, London, ‘Improvements in 





ments in the ornamentation of marble and other stone, also 
to other purposes.” 

826. CuarRLes Eastwoop, Luddenden Foot, Halifax, Yorkshire, ‘Im- 
provements in bottles and in stoppers for such bottles,” 

827. Grorce Ketiey, Heckmondwike, Yor! , and WiLtiaM Hovan- 
TON, Ben a. and Ls Sa — — . or’ . “Im- 
pr its in hinery for , doubling, and winding fibres.” 

828. Ropert Surcvirre, Castle ‘Tis, Pits, near Leeds, Yorkshire, ‘‘ An 
improved means or method of, and apparatus for, cleaning the flues of 
steam boilers.” 

829. ———— oe Wise, barge tir a gr Adelphi, London, ‘‘ Im- 
provemen: hinery or t ‘or ting semaphore 

s.”—A communication from Martin Watson, Thedford, Lambton, 
Ontario, Canada. 

830. James Paterson, Leytonstone, Essex, “‘ Improvements in machinery 
or aj tus for capsuling bottles and other vessels.” 

831. Witc1am Hunt, Castleford, near Nor ton, Yorkshire, *‘ Improve- 
ments in the facture of sulphate of soda and sulphate of potash, 
and in apparatus used in the said manufacture.” 

832. GeorGe Hookuam, Birmingham, “ Imp ts in the f: 
ture of screws, and in machinery or apparatus to be employed in the 
said manufacture.”—6th March, 1874. 

836. Augustus Bennam and Josera WiLLiam Frovup, Chandos-street, 
Strand, London, “‘ Improvements in tors or ice safes.” 

+837. BENJAMIN FRANKLIN Stevens, Henrietta-street, Covent-garden, 
London, ‘‘ Improvements in bolts and nuts, and in the mode of fasten- 
ing "S a communication from William Johnson Reid, New 

or’ A 
838. men, SHANKS, Great Queen-street, London, “‘ Improvoments 
e 


in the 
839. JoszpH WILLOUGBBY, th, Devonshire, WILLIAM ARKINSTALL 
Sournwett and Tuomas James BRI Palmerston-buildings, Broad- 
street, Lon and Samvet Wi.iovcusy, Plymouth, Devonshire, 
“Improvements in apparatus for distilling tar and the products 


840. Harry Warresipe Cook, Thurloe-square, Brompton, London, ‘‘ Im- 




















, ’ 
ved ap tus for pum or forcing water, air, or other 
iquids or fuids.” sit . . , dase 


hinery for crushing sugar canes.” 

896. Davip CunnincHaM, Stewarton, Ayrshire, N.B., and ALEXANDER 
Dovatas, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in the manu- 
facture of Scotch or other similar bonnets, caps, or hats.” 

897. Hucu Dante. Baytey and Grorce Henry Bay ey, Leek, Stafford- 
shire, ‘Improvements in the construction of taps or valves, which 
improvements are also applicable to the fixing of glass tubes in water 

” 


908. 'iHomas AsHpury, Manchester, ‘‘ Improvements in the manufacture 
of weldless tires, hoops, or rings, and in apparatus employed in such 
re. wn 


man’ ; 

899. JoHN Farran, Bolton, Lancashire, “ Improvements in weaving and 
cutting velvets and other similar piled fabrics, and in the construction 
of machinery or apparatus for that purpose.” 

900. THomas DawperR, Wigan, Lancashire, ‘‘Improved modes of and 
apparatus for heating or warming railway carriages.” 

901. Joun Guest, ‘ord, “‘ Imp nts in straw elevators.” 

Mecceisane cexphopod in Uns tametcbuve of toubtn gel oc rates lnon, tina 

employe e manufacture o bin net or twist an 
in the method of manufacturing such carriages.” 

903. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements 
in steam generators.”—A communication from William Edward Kelly, 
New Brunswick, New Jersey, U.S. j 
4. ALFRED VINCENT NEwron, Chancery-lane, London, ‘‘ Improvements 
in hose coup) , and in the means for attaching the same to hose.”— 
A communication from Daniel Ashworth, Wappinger’s Falls, New 
York, U.8.—12th March, 1874. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

893. Joun Henry Jounyson, Lincoln’s-inn-fields, London, “Improvements 
in stops of organs.”—A communication from Thomas Winans, Balti- 
more, Maryland, U.S.—12th March, 1874. 

986. Samust Barctay Martin, San Francisco, California, U.S., ‘‘ Im- 
Provements in machine of ice, cooling liquids, 








for the manufacture 
rigera' rooms, and for other like purposes,” —4th March, 1874. 
937. Gzorce Hase.tine, Southampt ildings, London, “ Improve- 
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ments in doors and apparatus connected: therewith for enclosed hoist- 
ways.”—A communication from John W. Meaker, Detroit, Michigan, 
*U.8.—14th March, 1874. 

951. JeRoME Harper, Clinton Mills, British Columbia, North America, 
“Improvements in steam and,air — March, 1874. 

952. ALEXANDER MeEtvitLe CLARK, Chancery-lane, London, “An im- 

roved = hand lantern.”—A communication from Thomas Alfred 

Davies, ew York, U.8S.—17th March, 1874. 





Patents on which the Stamp Duty of £50 has been Paid. 

722. Wirt1am Wueaton, Exeter, and Henry Besvey, Tiverton, Devon- 
shire, “‘ but artificial manures, &c.”—17th March, 1871. 

737. Joun Britincton Boots, , “* Prepa x - 
ning, doubling, and winding fibrous materials, &c.”~18th March, 1871. 

902, Isaac SmitH, Bensamin SmitH, Henry Sirs, and CarisToPHER 
Brav.ey, Bradford, Yorkshire, “‘ Wool combing machinery.”—5th 
April, 1871. 

779. Witttam Baines, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, ‘‘ Working, locking, and controlling signals or switches on rail- 
ways, &c.”—22nd March, 1871. 

784. Joun Fiack, Warwick-court, Hol! London, ‘‘ Combined blotting 
pad, writing portfolio, and paper weight.”—22nd March, 1871. 

788. Stanistas JANIckI, St. Petersburg, “‘ Floating dock.”—23rd March, 
1 


796. ALFRED Vincent Newton, Chancery-lane,London, “ Lubricators.”— 
23rd March, 1871. 

982. Ricuarp Hornssy and James Epwin Par.uips, Spittlegate Iron- 
works, Grantham, Lincolnshire, “‘ Ploughs.”—13th April, 1871. 

755. WitttaM Ropert Lake, Southampton-buildings, don, “‘ Breech- 
loading fire-arms.”—20th March, 1871. 

790. Tuomas James Smiru, Fleet-street, London, “‘ Mills for extracting 
the juice from cane.”—23rd March, 1871. 

791. Gzorce Carter Hasever, Birmingham, “ Lockets.”—23rd March, 
1871 


$04. Ricuarp Dover, St. Stephen’s-road, New-road, Hammersmith, 
Middlesex, ‘‘ Preventing the flow or passage of sewage into rivers or 
streams, &c.”—24th March, 1871. 

806 Matruias Nevunaus, Surrey-street, London, ‘“ Axle-boxes.”—24th 
A “Getnor W R Newcastle-upon-Tyne, ‘Self lling 

828. Georce WicHTwIck RenpEL, Newcastle-upon-Tyne, ‘ -propelli 
submerged torpedoes.”—28t March, 1871. sits 

981. Georce WiGHTWICK RENDEL, Newcastle-upon-Tyne, “ Self-propelling 
submerged torpedoes.”—13th April, 1871. 

768. Jonn TatHam, Rochdale, Lancashire, ‘‘ Preparing wool, &c., for 
spinning.” —2lst March, 1871. 
771. Grorce TayLor Yutc and James Tueopore Grirrin, Upper Thames- 
street, London, *‘ Reaping and mowing machines.”—22nd March, 1871. 
773. JOHN SACHEVERELL Gisborne, Liverpool, ‘‘ Mechanical telegraphs.” 
—22nd March, 1871. 

774, Watrer Bonp and Josern Foster, Preston, Lancashire, “ Printing 
machines.”—22nd March, 1871. 

780. Witt1am WinstaNLey, Liverpool, ‘Engines and boilers.”—22nd 
March, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 
= Joun Lawson, Leeds, Yorkshire, ‘‘ Spinning flax, &c.”—22nd March, 





797. WitttaM McApam and Sicismunp Scuuman, Glasgow, Lanarkshire, 
N.B., “‘ Casing for protecting bottles, &c.”—19th March, 1867. 

818. Henry Ciirron, New Bond-street, London, “ Refrigerators, &c.”— 
21st March, 1867. 

842. Henry WiLpe, Manchester, “‘ Electro-magnetic and magneto-electric 
induction machines.”—23rd March, 1867. 

883. Erastus BricuaM Bicetow, Langham Hotel, Portland-place, 
London, ‘‘ Looms for weaving.” —26th March, 1867. 


Notices of Intention to Proceed with Patents, 


3653. Mesnacn Horkins, Camden-grove North, Peckham, “ Sewing 
machines.” 

3656. Water Pircuer, Park-street, St. Pancras, London, “ Craping hair, 
&c.”—1lith November, 1873. s 

3663. James Georce Inara, Wilmer-gardens, Hoxton, London, “‘ Flexible 
metal piping and tubing.” 

3673. Tomas Green and WiLLiaAM Burrows, Smithficld Ironworks, 
Leeds, ‘‘ Lawn mowers.”—11th November, 1873, 

3691. Taomas Parkes, Brettle-lane, Worcester, and SaMve. PaRKEs, 
Willenhall, ‘* Forks.” 

3699, STEPHEN Hotman, Laurence Pountney-lane, London, “‘ Direct-acting 
steam pumps, &c.”—13th November, 1873. 

3705. BerNaRD Cooke, Brown’s Town, Thurles, 
counting.” 

3707. Wict1aM Davies, Birmingham, “‘ Hinges.”—14th November, 1875. 

3729. Tuomas Reynotps, Llan: 0, near Oswestry, ‘‘ Washing ma- 
chines.”—17th Novenber, 1873. 

3749. James Hampton Perry, William-street, Albany-street, London, 
“ Nosebags for horses.” 

na on Houpine and Witiiam Henry Nicwoison, Manchester, 


“Apparatus for 


3753. CuaRLEs IstporE Toussaint, Rue du Faubourg, St. Denis, Paris, 
“‘ Composite straps or driving bands, &c.” 
8754. Epwin Perritt, Birmingham, ‘‘ Smelting or reducing furnaces, &c.” 
—19th November, 1873. 
3766. Samuetr Howartn, Ratpn Howartn, and Grorce HowaktH, 
Rochdale, “‘ Paper.” 
3769. WILLIAM ALEXANDER LytrtLr, The Grove, Hammersmith, ‘ Wood 
vement,” 
gy LENDALL, Rose-lane Works, Norwich, ‘‘Garden frames and 
, de.” 
3771. Epwarp Primerose Howarp Vavuauan, Chancery-lane, London, 
‘** Preventing or disintegrating solid deposits or incrustations in steam 
ers.”—A communication from Isaac Bernhard. 
3772. JosepH Eparrton, Chesterton, Epwarp Horp.ry, Fenton, and 
Joun Newron, Tunstall, “‘ Communicating between distant places.” 
3779. James WALMSLEY, Preston, “ Self-stopping motion for warping or 
beaming machines.”—20th November, 1873. 

3818. Henry WittiaM Des, Sherwood-street, Golden-square, London, 
“ Joints or hinges for cigar cases, &c.”—22nd November, 1873. 

3825. Vicron Marin, Rue des Bons Enfantes, Paris, ‘‘ Applying the 
down and plumage of birds in the manufacture of spun or woven 


3829. Louis ETIENNE ANTOINE SICARD, Marseilles, France, “ Preserving 
&e.” 





mea‘ \ 

3832. SamugeL JoserH Mackie and CaMILLE ALPHONSE Faure, Delahay- 
street, Great George-street, Westminster, ‘‘ Manuf explosive 
a into grains or granules,”—24th November, 1873. 

5843. Frank Wirts, Frankfort-on-the-Maine, Germany, “ Introdu 
burning gas into melting furnaces.”—A communication from Emi 
André,—25th November, 1873. 

3864. ALFRED Vincent Newton, Chance: 
boots, &.”—A communication from 
November, 1873. 

3876. THomas Atrwoop Brocktepank, Great Tower-street, London, 
7 railway carriages, &c.”—27th November, 1873. 

3910. Jonn BELL, jun., and Rosert Bett, Wishaw, N.B., “ Utilising the 
a heat of materials employed in retorts, &c.”—29th November, 

8949, Antony KruGer and TimorHy Coxan1, Echtre, Deus Sevres, France, 
on ‘nes of grains to be used in distilling. "2nd December, 

8092. ALEXANDER Kaiser, Augsbourg, Bavaria, ‘‘ Automatic balance for 

4907, Gussie 8 Pann, BHdgend,’ “ Washin g and purifying coal. 

. CHARLES SHEPPARD, . and pu "_ 
20th December, 1873. ney 

4279. Jonn Cottis Browne, The Cedars, Hampton Wick, “ Raising, 
forcing, and exhausting water, &c.”—30th December, 1873. 

4294, ALEXANDER Mxtvitie Ciark, Chancery-lane, London, ‘‘Gas and 
fuel.”—A communication from Charles Jenty.—81st December, 1873. 

208. ALEXANDER MeEtvitte CLARK, Chancery-lane, London, “Lam 
black.”—A communication from John Rogers.—16th January, 1874. 

246, Epwarp Primerose Howarp VAuGHAN, Chancery-lane, London, 

Generating inflammable Fo by the carburisation of atmospheric air. 
—A communication from Eugene Albert Dubois.—19th Janvary, 1874. 

400. Henry Dante Davi Cannon-street, London, ‘‘ Roads for prevent- 

ot Wma Srortees Vos hoe ees 
2 ON “« 

bo - EN, burgh, “Cleaning tubes of 


497. LavcHLAN Rose, Mitchell. “ » 
teh February, 1874. -street, Leith, N.B., “‘ Stopper for bottles. 


-lane, London, ‘* Waterproof 
rederick M. Shepard.—26th 


662. Dante, Kemp West, Crown “ 
and pumps.”—2lst Fe wary, ime Kentish Town, London, “ Engines 

733. JOHN SOMERVILLE, e "—27th February, i 

1 a ee ham, “ Pastonings for shirt studs, &e.” 
— ry, 

766. Wiitu1am Henry Beck, Cannon-street, London, “ ” 
— 2nd Mi 18% a ~ » on, “Iiluminating gas. 
. SostHENE Huavues Soucuarp, Rue de la Cerisaie, “ We 
Srd. March, 1874. ‘ » Paris, “Lamps. 


Southam -buildings, -lane, 
London, “ Breech- —— din the cartridge holders or 
3 JoserH LitcuFIELD, Nottingham, “ Punching and copying Jacquard 











800. The Rev. Granvittx Hamivton Forses, Broughton Rectory, 

“A new or im compound for use as fuel, or for the manufacture 
and illuminating purposes, &c.” 
’ YLIss, » “* Metallic cartridge cases.” 

605. ‘Dasien Frstaysox, Edinburgh, N.B., “Shovels for lif 
5. DANIEL Frvaysoy, -B., “Shovels or ‘or > 
casting, and turning or nm and malt.” — ~_ 

o Joun Ciecc, Oldham, “‘Self-acting mules for spinning and 

oubling.” 

= marta Jay Browne, Kidwelly, “‘ Obtaining motive power.”—5th 

‘arch, 1874. 

821. Epwarp Mason and Taomas Mason, Bulk, near Lancaster, ‘‘ Clean- 
ing silk waste.” 

os AMES Paterson, Leytonstone, “‘ Capsuling bottles, &c.”—6th March, 

836. Aucustus Benaam and Josern Wit.t1am Frovup, Chandos-street, 
Strand, London, “‘ Refrigerators or ice safes.” 

842. Joun Coxiis Browne, Nelson-crescent, Ramsgate, ‘ Moving, 
setting, and regulating clocks, &c.”—Partly a communication from 
Robert Herlert. 

843. Writiam Clarke, Gateshead-on-Tyne, and Eomunp WALKER, London- 
street, London, ‘‘Ships’ capstans.” 

844. THomas Heypon, -street, Canning Town, Londun, and Danre. 
Evans, Newcastle-street, Cubitt Town, Poplar, London, “ Vertical 

. — burr sed oe ~ ogg Pree March, 1874. 

77. Eomunp Wricat, Eves! . * ral , 8e , and other treadle 
machines.”—10th March, 1874. shined 

893. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘Stops of 
organs.”—A communication from Thomas Winans. 

894. Jabez James, Princes-street, Stamford-street, Surrey, ‘‘ Bending and 
jointing metallic sheets, &c.” 

897. Huau Dante. Bay.ey and Grorce Henry Bay.ey, Leek, ** Taps or 
valves, &c.” 

898. THomas AsuBURY, Manchester, ‘‘ Weldless tires, &c.” 

899. Joun FarRan, Bolton, “ Weaving and cutting velvets, 

902. Joun Jarpinz, Raleigh-street, Nottingh “¢C 
the manufacture of bobbin net or twist lace, &.” 

903, ALrrED Vincent Newton, Chancery-lane, London, “Steam gene- 
rend communication from William Edward Kelly,—12th March, 
1874. 

936. SamueL Barctay Martin, San Francisco, California, U.S., “‘ Ice, 
cooling liquids, &c.” 

987. Geornoe Hasectine, Southampton-buildings, London, “ Doors, &c., 
for enclosed hoistways.”—A communication from John W. Meaker.— 
14th Mareh, 1874. 

952. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Signal hand 
—~* communication from Thomas Alfred Davies.—17th Murch, 
874, 


&c.” 
employed in 





int - 


All having an opposing any one of such applications 
should leave particulars in writing of their objections to such Seetiestions 
s y~ os of the Commissioners of Patents, within twenty-one days of 


List of Specifications published during the week endi 
alee March, 1874. ad - 








2214, 1s.; 2365, 10d.; 2421, 1s. 10d.; 2438, Sd.; 2444, Sd.; 2458, 1s, 10d.; 
2456, 6d.; 2458, 6d.; 2459, 3s. 4d.; 2477, 10d.; 2489, 1s. 2d.; 2491, 1s.; 2492, 
1s.; 2497, 10d.; 2498, 5s. 2d.; 2499, 2s, 6d.; 2505, 10d.; 2511, 10d.; 2512, 64.; 
2518, 8d.; 2520, 10d.; 2522, 1s. 4d.; 2523, 10d.; 2530, 6d.; 2534, 10d.; 2537 
6d.; 2540, 10d.; 2542, 10d.; 2544, 6d.; 2547, 1s.; 2555, 10d.; 2561, 8d.; 2565, 
6d.; 2569, 8d.; 2570, 10d.; 2574, 10d.; 2576, 1s.; 2603, 8d.; 2611, 8d.; 2628, 
4d.; 2634, Sd.; 2640, 4d.; 2646, 1s.; 2667, 4d.; 2669, Sd ; 2673, 6d.; 2675, 



















4d.; 2681, 4d.; 2685, 4d.; 2687, 8d.; 2688, 4d.; 2690, 4d.; 2693, 8d; 2694, 
4d.; 2695, 4d.; 2696, 4d.; 2700, 4d.; 2702, 4d; 2705, 4d.; 2711, 4d.; 2712, 
4d.; 2714, 4d.; 2904, 4d.; 2967, 10d.; 3100, 10d.; 3101, 1s. 8d.; 3344, 8d.; 


3521, 8d.; 4046, 8d.; 4051, 1s. 6d.; 4070, 8d.¢ 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made aye at the Post-office, 5, —_ 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


2939. Guazinc anD PoLisHING SAWS AND OTHER SIMILAR ARTICLES, J. 
McGregor, Shefield.— Dated 6th September, 1873. 

The novelty consists in mounting two polishing wheels, one fixed and 
the other movable, upon a base plate, in a position that will admit of 
saws or other flat metallic articles supported in a vertically sliding holder 
to be passed between and acted upon by them ; the intensity of friction 
or pressure excited being adjusted by a treadle and counterbalance lever 
giving motion to and attached to the movable bearings of the polishing 
wheel. 

2940, Hyprau ic Motive Encine, W. A. Gilbee, Londoa.—A communica- 
tron from Count C. de Mutrécy, Paris. —Dated 6th September, 1873. 

This improved machine is constructed of four concentric truncated 
hollow cones, fixed on a vertical shaft, revolving in a step on the bottom 
of a tank or recipient. The cones are placed with their trunks gown- 
wards. The inner and the outer cone extend beyond the two other cones 
at the top; and round their outer circumference are bolted eight 
distributing pipes cast in one. In the spaces between the cones are 
five diaphragms forming a conical screw with five blades or threads 
Outside the distributing pipes is placed a horizontal hydraulic wheel or’ 
turbine, the nave of which turns freely on the vertical shaft and is provided 
with a pulley or cog wheel. 

2942. Locxinc Rattway Swircnes, W. Single, Woodford.—Dated 6th 
tember, 1873. 

This provisional specification describes gee by catch to secure the 
movable or tongue rail to the main rail, with which it is required to be 
held in contact. 

2943. Va.ves ror Sream Enernes, G. Haseltine, London.—A communica- 
tion from H. 1. Hoyt, Norwalk, U.S.—Dated 6th September, 1873. 

The object of this invention is to secure a simple and compact means of 
arresting a piston valve moved partly bya tappet arm or other mechanical 
contrivance, and partly by steam when operating in tion with or 
ind dently of « d or vacuum chamber, however obtained. The 

“er the desired effect by yo a piston of different 
diameter than the main valve at each end of the main valve rod, to work 
in its cylinder with the air cocks, placed at varying distances about an 
inch from the extreme end of the cylinder. 

2944. Sutrnate or Sopa anp Sutpsarte or Porasn, W. Hunt, Castleford. 
—8th September, 1873. 

In making sulphate of soda and sulphate of potash by introducing into 
chambers containing chloride of sodium and chloride of potassium re- 
spectively, a mixture of sulphurous acid gas, atmospheric air, and steam, 
the chambers employed and other parts of the apparatus are made 
of cast iron. This invention consists in making the said chambers 
of brick, clay, or other cement, being used in place of mortar, the 
space between the exterior of the brick chambers and the wall enclosing 
hom being filled with powdered chloride of sodium or common salt 
rammed or pressed therein. By the consolidation of the said chloride of 
sodium an air-tight packing is formed between the chambers and the 
outer wall, which packing is unacted upon by the hydrochloric acid gas 
evolved. The powdered chloride of um may be mixed with clay or 
sand, or sulphate of soda, or baryta, or burnt clay may be employed in 
place of chloride of sodium. 

2045. Cur Naits, H. Rogers, Wolverhampton.—A communication from H. 
Mulholland, Montreal.—Dated 8th September, 1873. 

This invention consists in making the heads and points of cut nails as 
follows :—-The nail is flat on opposite sides,and on the other sides it 
tapers from the head towards the point, the nail having the thickness of 
the strip from which it is cut. The point is made of two planes inclined 
to one another at a small angle so as to form a chisel point. The head is 
formed by an expansion of the head end of the nail, the sides of the head 
making the same angle with the body of the nail as the sides of the chisel 
point The nails are cut from sheet metal, the heads err e being 
cut alternately from the same edge of the strip, so as wholly to cut up 
the strip without waste. 

2946. Sewinc Macuines, A. C. Henderson, London.—. 

M. Leconte and Sons, Paris.—Dated 8th September, 1873. 
Stepan te came et cts oan the two 
or independen' means of a acco as 

ws from a notch or cavity formed by the eis 
the needle arms. If it is desired to stop one of the needles, the 
S Semens eat eevesee eae asee a little so as to isolate 











inventor accom 





ma; in 

the distance ‘between tho stitch of each ~ eye ge 
sao aenatats Yolt 0 the of the needle ; this is effected the 
action of a tumbler screw, which causes the to advance or recede 


by.aid of a fiy-wheel. 
seer. neeute For Looms, R. Hatch, Miles Platting.—Dated 8th Septem- 
This invention relates to the construction of that class of picker only 





which is used in what are called > mnseapiats «loom, which pickers are 
ordinarily made of leather, but are some also made of buffalo or other 
hide. Instead of making these pickers from twoor more strips or leather 
or hide of the width of the depth of the — only, as ordinarily practised, 
the inventor takes a strip of leather or hide of three times the said width, 
say about Sin. or rather more, and he folds this in three, and then ing 
the two ends together, he passes one end inside the folds of the o L 
He then the which forms the inside of the body and foot, 
and rivets the whole firmly together. 
2949. Currine VELVETS AND oTHER Faprics woven Face to Face, F 
Bayart, Roubaix, France.—Dated Sth September, 1873 
rotative 


yart, 73. 

The main features of this invention are, First, a 
movability of a circular knife which, after each cutting of the fabric, turns 
a determined distance so as to cut at the following operations with a fresh 
portion of the edge; Secondly, an arrangement of little grindstones 
intended to grind the knife after each cutting ; and of setting leathers or 
strops intended to soften and set the edge to the desired degree, and 
which assure the perfect regularity of the cutting. 

2950. SunstirvTe ror CARDBOARD LN JacguaRD Macuines, G. Grange, 
Paris.—Dated 8th September, 1873. 

Paper protected and strengthend by cloth, leather, thin metal, or other 
strengthening substances is used instead of cardboard. The holes are 
further protected by eyelets. 

2951. Forwaces on Frrepcaces, R. Boyd, Mount-street, Grosvenor-square. 
—A communication from I. Farinauz, A. Fichauc, 0. Girol, and H. 
Sartoris, Lille.—Dated 8th September, 1873. 

The fireplace or combustion chamber is made air-tight, as,is also the ash- 
pit. The fireplace is made much deeper than usual, so that there may be 
a thick mass of fuel on the fire-grate. Air to support combustion is 
supplied to the fire by means of a blower or other mechanical equivalent ; 
and the air may be either hut or cold as may be preferred. 

2952. Box ror HOLDING Reets, Bosnins, éc., W. £. Lilly, Tufnell Park- 

» n.—Dated 8th September, 1873. 

The box or case is divided by a number of vertical partitions into a 
number of compartments, and is made of such a depth as will be sufficient 
to receive a series or layerof bobbins. It is provided with a lid or cover, 
and in front there is a row of holes corresponding with the number of 
compartments, and through these holes are drawn the ends of the cords, 
braids, ribbons, or other fabrics, so that upon the box being presented toa 
customer, the latter will see at a glance all the kinds, widths, or qualities 
that the case or box contains. 

2953. Biast Fornaces, H. EB. Newton, London.—A communication from 
T. Frelinghuysen, Albany, U.8.—Dated 8th September, 1873. 

The object of this inventiun is to obviate the difficulty heretofore ex- 

rienced in keeping the plate which covers the cinder notch in furnaces 
the smelting of iron and other ores from burning away by contact of 
the same with the cinder or slag during the process of tapping cinder. 

To this end the cinder plate is made dish-shape, or with flanges of any 

desired depth, and is kept supplied with water in quantities sufficient to 

last any required length of time, thus forming a water cinder plate. 

2954. Gas, A. F. Wilson, Adelphi.—Dated 8th September, 1873. 

This invention relates to the manufacture of gas from coal or other 
suitable substance, and subsequently combining it with hydrogen 
obtained from the decomposition of water; and consists in building an 
oven wherein a number of retorts are set inclined and diagonally to each 
other. They are also made taper, the largest part being downwards, and 
are connected by a bend to the inner tube of a Cornish boiler, or to a hot 
coke chamber partially surrounding an ordinary egg-ended boiler. In the 
walls dividing the benches iron tubes are inserted, and in the angles un- 
occupied by the inclined retorts other retorts are set, each containing a 
cast iron tube and a series of wronght iron tubes, together with a 
subsidiary furnace. In the angle between the upper part of the inclined 
retorts, another retort is set. © being supplied to the retort from a 
hopper by a screw or plunger, distillation begins, the gas ascending toa 
hydraulic main, and trom thence to the central retort before referred to. 
As fresh coal is introduced the coke from the retort is pushed or caused 
to slide down into the hot coke chamber, or inner tube of the boiler, when 
it communicates heat to the water, which is converted into steam and is 
conveyed to the tubes in the division walls, where it is superheated and 
decomposed by the action of unoxidised scrap iron. The hydrogen thus 
liberated passes to the central retort, where it mingles with the coal gas, 
and is then drawn off to the condensers and other appropriate apparatus 
for purification and storage. Openings are provided so that the coke 
from the hot coke chamber, or inner tube of boiler, when deprived 
of its heat, may be removed into trucks or wagons placed below to 
receive it. 

2055. Sappies, 7. Newton, Walsall.—Dated 8th September, 1873. 

This invention relates to the construction of military and other riding 
saddle-trees and tothe method of fixing the saddle seat and panels there- 
on, and of attaching the girths, stirrup leathers, strapping, and the 
various appendages of a military saddle. 

2956. Evecrric Battery, L. Freret, London.—A communication from H 
Guerot, Paris, and 0. Lesourd, Livry.— Dated ‘th September, 1873. 

The features of novelty of this invention consist First, in partly 
enamelling or varnishing the porous cell ; and, Secondly, in charging the 
battery with a mixture composed of bi-chromate of potash, sulphate of 
iron, sulphate of soda, and monohydrate sulphuric acid in certain pro- 
portions. 

2957. Brakes ror Ram-way Carriaces, FE. P. Jones, Shell Mound, U.S. 
—Dated 9th September, 1873. 

The said invention relates to railway brakes, and consists in various 
improvements, whereby the inventor is enabled to furnish a rail- 
way brake which possesses the following novel feature and advan- 
tages. The said brake is so constructed that it may be made to 
exert a very powerful pressure with a very slight movement, and 
may be regulated to give any desired pressure, either heavy or light. It 
hasa largeareaof friction surface, and therefore wears slowly and is but little 
liable to heat. Its action in releasing the wheel is instantaneous. 
Neither of the axles of a carriage or wagon to which the said brake is 
applied is made to serve as a fulcrum, as in applying the ordinary fric- 
tion brakes, therefore there will be no improper strain thrown upon the 
journals or journal boxes ; and it may be applied to one pair or all the 
pairs of wheels on a carriage or wagon. It does not produce any abrasion 
of the tires of the wheels, and therefore does not impair their durability. 
lt may beso arranged that in a train consisting of a number of carriages 
the brakes will be applied ——- and the brakesman or guard in 
one carriage may readily apply to release the brakes of a number of 
carriages simultaneously. 

2958. Boots anp Suoss, J. Lanham, Battersea.—Dated 9th September, 
187 


According to the present invention the inventor forms the sole and the 
heel shell separately, or of two pieces of leather, with a seam down cach 
side of the front of the heel, or one seam in the centre of the front of the 
heel, and tbrough the waist of the sole a clump forming the remainder 
of the sole. 

2958. Dawrer or THrotrce Vatve Cuamper ror Sroves, BR. Dobbie 
and P. Forbes, Glasgow.— Dated 9th September, 1873. 

This invention consists of an improved and convenient portable duplex 
outlet throttle valve chamber for stoves, secured by a spigot or faucet to the 
outlet opening of the stove. The valve working or oscillating within it 
below the upper vertical and lateral back outlet orifices, with rims, to 
either of which the escaping flue pipe is fitted, to lead the smoke and 
unconsumed gases to the chimney above, or away laterally behind the 
stove, a close lid being secured on the othervutlet, whichever that may be. 
The valve is oscillated from the horizontal shut position to the vertical 
full open positiou by a finger lever on ove end of its spindle outside, and 
held at any angle, to ulate the escape and draught, by notches on the 
one end of a lever oscillating on a pin at the other, the notches taking 
on to a catch on the finger lever. The front of the valve chamber may 
have ornamental o fretwork through it, which may be closed by the 
valve as it is opened up towards or against them. 

2960. Buast Furnaces, H. B. Newton, London.—A communication from B. 

Ray, Hudson, U.S.—Dated 9th September, 1873. 

This invention relates to blast furnaces in which a hot blast is used, 

and ists in bining with the cover on the head of the furnace 

vertical swinging doors arranged to rock on intermediate centres or 

pivots, and to open outwardly and inwardly in relation with the charging 

openings in the side of the cover. 

2961. Srixnino anv Dovatine, J. Higgins and T. 8. Whitworth, Salford.— 
Dated 9th September, 1873. 

This invention consists, First, in an arrangement of spindle apparatus 
applicable to ring and traveller frames, but with a modification suitable 
for fly frames. Secondly, in a method of constructing parts of rings and 
traveller frames and mules. Thirdly, in a method of stopping the draw- 
ing off from the creel in doubling frames when an end breaks. 

2962. Sream Borcers anv Conpensexs, W. 5. Newton, London.—A con 
munication from B. T, Babbit, New York.—Dated 9th — 1873. 

The invention consists cipally in the combination with hollow up- 
rights, mounted on a w: base or drum, of hollow radial tapering arms 
set in relation with each other. 


2963. Diamonp Curtin Macuines, A. M. Clark, London.—A communica- 

tion from I. Hermann, Ye 1 
Suuneh, poveheh ee side and receiving a 
one 
shaft. Another spindle xed by a tall and socket ina guide preeee at 
the other side of the and sliding on a support, 
carries the diamond to be cat, eoah Giamond being set in a detachable 
end piece fixed on a spindle. 











224 


THE ENGINEER. 





Marcu 27, ‘1874. 





2965. Prorective Lecainc ror Horses, H. Archer, Jenkinstown.— Dated 
10th =. 1873 

Saving boots made of leather with laced sides, with elastic, one to be 
worn on on hind leg. 

2968. Merai Dex ow orHeR Boxes, C. Mohr, Birmingham.—Dated 
10th September, 1 

The novelty in this « ane consists in forming the corners of metal boxes, 
trunks, and the like, by riveting er twoor more pieces or thick- 
nesses of metal at such corners, with rivets in r rows, and 
in making such corners or joints ornamental by the use of brass or other 
bright metal corner plates and rivets, either plain or ornamental. 
sees. he gn Siona Apparatus, W. Moseley, Pendleton.— Dated 10th 

ptember. 

This samt Na a to the novel construction and attachment of the 
various portions of electrical apparatus used for the transmission of 
signals on board ships and in hotels and other buildings, and for 
similar purposes. Such apparatus differs from the long lines and instru- 
ments used for public telegraphic purposes chiefly in this 
namely, that in the latter the ong is always near the commutators and 
a short portion of wire e negative fo of b battery to the 
commutators, but in the pr vob | electrical apparatus peng Ss 
be near all the commutators, hence the grea‘ arent importance of 
good insulation; and the object is the cons' ion of the princi 
portions of the ap) tus and the a of its parts in such a 
manner as will exclude the various sources of irregularity and other 
pe ay which have heretofore been found inseparable from such 
apparatus. 


2970. Cuirrinc Horses, 7. L. Phipps, Aston.—Dated 10th September, 1873 
According to this invention the movable serrated cutter is guided upon 
the fixed serrated cutter by a rib-like projection onthe fixed cutter engag- 
ing in a slot in a movable cutter, and the movable cutter is pressed 
into contact with the fixed ~~ be any required degree of 
pressure by a bow spring. tead of a bow 8) and the 
projection described, a ned the middle of which concave 
and its ends convex, is used. In this case the middle of the 
spring passes through a slot _% the movable cutter and acts as a = 
and also enters a recess he fixed cutter, its convex ends pressin; 
may be used in place of : 


upon the movable cutter. Colled 8 gs 
bow sp i. The movable cutter is worked =/ one of the handles of the 
clip 4 his handle is movable upon a pin or centre, and its short arm 


edge of the movable cutter. By moving the handle or 
lever described, a reciprocating motion is givento the movable cutter. The 
head of the fixed handle of the clipper is oneal and under this hollow 
head the head of the pated handle screw pin connectin her 
two heads to the fixed cutter. The sides of the hollow head of the 

handle serve as stops to limit the motion of the movable handle. . 
the cutters, handles, and spring may be connected together by a 
central pin passing through the j. By parts. The — cutter 


works ina slot in the 


for sw Fae | the puddling vessel and for asenins Se 
frame, whit the head’ includes a frame for adjusting the 


wy Ee ee eS cos 
oh rotation than bateeaiens ths basoed pers of thio favemtien selates 
rapid ro’ 
to improvements nthe Prolution, consumption, and Sr omg = 
eck ofaplotians to the process of poling en. The object of the 
second of this invention is to combine conditions which are 
deemed essential to the most ad fuel, namely, 





use of 
First, a continuous production of the subject to aegeiatanes to — 
tity; oe oay a i pas, sable tion as 





to quantity ; and, Thirdly.a constant regeneration of othe wastoloat result- 
ing from the continuous but regulated consumption of the gaseous fuel ; 
with these essentials to apply the gaseous fuel intermittently, 


whilst —— heat ——— by its continuous consumption shall be con- 
7 as hereinafter exemplified in its adaptation to a 

rotary paling ling machine. A further o biect is to economise the space 
for the apparatus, - restrict its a to improve the construc- 

tion and arrangement of various parts, and to enhance the facility of 


operation. 

2988. Stiver Cans, W. Calvert, Leeds.—Dated 11th September, 1873. 

Two hoops form bottom of can ; the edge of bottom is bent upwards 
ond sunell bes between the two hoops, also the body and binder ; all are then 

eee inc tacie aa ts can Ellie aller ae ph A, fe 

wah ecu Rating sonics The cans are made of block iron 


passed through uently covered with tin, zine, 
or lead; and East dipped tee bath af me olten metal. 
2984. Ly ae FOR tea Purposes, W. B. Brain, Cinderford.— 


Dated 11th September, 1 

This eo in pont soll in ee one nitroglycerine, 
chlorate of potash, sugar, charcoal, ground . pos dextrine, starch, 
and shumach, so as to form highly concentrated explosive bodies. 
2985. Sewinc Macuixes, A. Johnson, iulchoret, Birmingham.— 

Dated 11th tember, 1878. 

This invention relates to sewing machines which make a chain stitch, 
and consists of making the curved needle bar rise and fall vertically upon 
guides by means of a crank upon a —. shaft working in a alot at 
the bottom of the needle bar. Also of a supplementary elastic hook 
attached to the a hook which forms the loop of the stitch in such 

a manner that after the two hooks have opened out the loop, the needle 
descends between them, and on the hooks being retracted oy pass over 
the needle by the elasticity of the supplemen’ one. Also of a method 


of carryin; e presser foot by means of a flat elastic spring. Also of a 
feed bar : a a screw with a ig between it and the feed bar, 
which is cstuated y eccentrics upon the driving shaft of the machine. 


2986. eg Iron Snips, 7. Smedley, Holywell, J. Bradbury, 





is lubricated by making transverse corrugations on the inne’ 
a * of the cutters, in which corrugations wool charged with: oil is 
place: 

2971. Gas, H. Holland, birmingham.—Dated 10th ma er a 1873. 

The specification of this invention describes manuf for 
illuminating and heating ve by combini: po nme at air with 
hydrocarbon liquid or wi! e vapour thereof, and submitting such 
combination to the action of a red heat, either with or without the. aid of 
lime, chalk, burnt clay, pumicestone, coke, or other suitable substance. 


— WEEDING AND SEED GATHERING ee c. a, Newcastle- 
A. Ingerman, Kolmoes, i 


Walwen, and fT. yo 8tockport.—Dated 11th September, 1873. 
e imp sist in the nee of Set ond — metal, 
or other metallic sh thi ag lead, or other 





metal or ————— of metals of a like charter, to on or steel ships 
or vessels, for the prevention ef corrosion. 


2987. Proretters, N. D. Spartali, Liverpool. ~ pated llth September, 


1873. 

This invention relates to the i, to steam vessels of a been 
propeller, which acting somewhat like the tail of a fish will propel the 
vessel rapidly through the water. The propeller will consist of a 
of blades standing out from o, ite sides of a vertical shaft, and their 





—A agg Schl 
Dated 10th, September, 1 

The machine consists of - revolving drum provided with combs or 
knives a in and out of the same, so as to cut or root up such weeds 
as raphanus, sinapis, and camomile. The drum and knives are su ed 
on wheels which give motion to it as it passesover the ground. For seed 
gathering, a receptacle is provided so as to receive what falls from the 
combs or knives. 

2973. RECTANGULAR BoTTOMED Paper Bacs, EB. 8. Robinson, Bristol.— 
A communication from E. I. Howlett and J. P. Onderdonk, Philadelphia, 
U.8.—Dated 10th September, 1873. 

This weet spe specification describes making square bottomed 
by an of the escribed in Spence’s patent, 1674-61. 
2974. PRopucina AND eon Heat, D. 0. Bdwards, Bayswater.— 

Dated 10th September, 1873. 

This invention consists in the use or employment of glass, either plain, 
silvered, or tinted, or of glass strengthened with metal in the construc- 
tion of stoves, ovens, roasters, and boilers, and chambers for the 
inclosure from the general atmosphere of fires, and of regulating the flow 
or supply of air, 

2975. Rotary Enaines, J. H. Johnson, London.—A communication from 
J. E. Henry, Paris.— Dated 10th September, 1873. 

The essential features of this invention consist in the use of a hollow 
cylinder containing a piston in contact therewith at one portion of its 
periphery, but having « space all round at the other a tyne such 
space commencing at the point of contact and ively increasing 
a near the point of contact again, when it n en 

iston is mounted on a shaft or axle which carries the drivin —— ey 
be as its bearings in the cylinder covers. The piston is provided wi' 
hinged flaps or vanes which lodge in the body of same, but are caused to 
open out or protrude under the action of the fluid, or by mechanical 
means, so as to fit the cylinder. The motive fluid enters at one side of 
the contact point, acting in turns on each of the flaps or vanes, and 
causing the piston to rotate, and as the piston moves round, the fluid 
admitted between any two consecutive flaps or vanes is caused to expand 

y reason of the increasing s between the piston and the cylinder, 
until it finally leaves the cylinder by the outlet or exhaust at the opposite 
side of the contact point. 


ree Pes Fuzes, W. B. Brain, Cinderford.—Dated 10th September, 


1873. 

This consists in enclosing within a oe or other tube « on the yoo wd 

the conducting wires a 

the action of an electric current, and thereby communicates the tery ped 

spark to the charge. 

2977. Warer Inpicator ror Steam Boriers, H. B. Newton, London.—A 
communication from A, § Goodrich and M. Kornblum, New York, U.8. 
—Dated 10th September, 1873. 

The invention in the feed pipe of a pump, or the 
—_ itself, by means of a pipe, with ‘the water gauge of a steam boiler 

ew uivalent receptacle, so that the water gauge may serve as an indicator 
ab e operations of the pumps. 

2978. Bripvces, W. &. Newton, London.—A c paccammeae from J. B. 
Eads, St. Lowis, U.8.—Dated 10th September, 1 

The First part of the invention relates to ol methods of con- 
structing, and trussing, or stiffening the arches of bridges, so as to enable 
them to resist the changes of form induced by 1 loading, and to 
bear the ch of t t without being strained. The Second 
Pp of the invention relates to a method of constructing the foundations 
or arched bridges ; and the ~~ ag the invention relates to a new 
method oi erecting the arches of bi 
2979. Boon-ameme FOR INVALIDS, ret L. Whitmarsh, Clayton-square, Lon- 

don.—Dated 11th September, 1878. 

This invention canis to an apparatus whereby a book or paper may 
be supported in any desired position over or upon a bed or table, so that 
a person using the said ies may assume any posture or attitude, 
and adjust or adapt the book or paper to the same. It has two ——- 
one of which forms a stand ; the other portion is swivelled or pivoted to 
the stand ; the said stand is provided with an adjustable cord or line 
whereby it is suspended from any suitable support. 

2980. Cutrrinc on SHeartnc AnmmaALs, J. Gedge, South Lambeth.—A 
Sas Srom R. Zimmerman, Paris — Dated 11th September, 


This moproved clip is composed of a series of cutting blades screwed on 
to a plate, itself fastened to the upper end of a nd of spring handle, the lower 
end of which is pinned to that of an opposi le, carrying at its 

















weer B rang a knife kept over the blades of the pes by a clamp, this 
carrying a small eccentric, which, when the handles are pressed 
together to produce a cut, comes under the clamp, and acting like a 


wedge, keeps the cutting edges of the knife and ot the fixed blades in 
close contact, but which, when the stroke is ended, oy from beneath 
the clamp by a notch, and in pivoting leaves the knife to return easily 
under the pressure of the spring handle for another cut. 





2981. Treatinc SutruuretteD Copper ORES WHICH CONTAIN IRoy, 
J. A. Dizon, Glasg cae tion from 7’. H. Cobley, Turin.— 
Dated 11th 

The features of vane he re this invention are, First, th 
cess for treating copper pyrites, copper blendes, and other st aad a 
soete ores containing iron; Secondly, the employment calcium 
rate or lime in reducing copper ores poor in sulphur. 


9000. MECHANICAL PUDDLING IN REGENERATIVE Furnaces, J. H. John- 
son, —A communication from W. Sellers, ptember, ITS and G. 
H. Sellers, Wilmi , U.8.—Dated 11th September, 1 
The First part of invention relates to the vem Rnd 
iron and to the a) or means employed th 
First, improvements upon the invention for which No. 
2612, were granted to John Hi Jolineon on bebaif of the seid W 
sellers, 1871; Secondly, mp ote 
and, Ly means ay 
for removing the 


bearing date 
ments as adjuncts of the said invention ; 
, ol aeeckn Oe lt - end for removing the 
[ian of Uecpadliine coed tell, cad terquacel 


in the mechanism 


t position will be in the line of or parallel to the keel of the 
vessel. 


PERFORATED PAPER FOR he mang gad Purposes, T. A. Edison, 
Newark, U.8.—Dated 11th September, 1 


en. paper used for transmitting is eet in groups representing 
| ahve or block letters. The machine for Saneting is similar 
to oo thet patent No. 1751, a.p. 1872, except that the ches are massed 


pun 

= a square of five each way, and ‘perforate the letter like that on the 

key. The transmitting is effected by as many line es and 

~~ ses as there are rows of punches, and the message is marked on the 

pr ae ws paper in letters or Secacters like printing, the dots being con- 

tiguous. Rollers and spring stylus fingers drawing across the strip of 

paper are be used at the transmitting and receiving station when only a 
single wire is used. 

woe Breecu- = Frre-arms, C. G. Harston, Birmingham.—Dated 

18 


ent of a loose extractor without a 

pin or centre and fitted in the toes body. The extractor has two arms 

set at an angle to each other, and the outline of the extractor next the 

barrel is curved from end to end. The invention is more 

adapted for breech-loaders made upon the falling block principle. 

2990. Pistons, J. W. Martin, Liverpool.—Dated 11th September, 1873. 
This consists in making the internal surfaces of the top and bottom 

plates conical or tapering, and in providing a ring or rings with 

correspon Suen Ge cles or tapering surfaces. ——s or cogs is 

or are expanded by ven tee yan, the hoy bottom p 

to each ‘other, a nut on the piston rod its and wonky with aaieas or 

their lor that purpose. Vee pieces pass 

across each split, and rest ato cnel tapering surfaces of the top 

and bottom plates. 

2991. CrrcuLatinc Lusricators, F. Wirth, Frankfort-on-the-Main.—A 

aaa Srom A. 0: , Hemelingen.— Dated 11th September, 

1873. 

This invention consists in the use of centrif 


This ets om refers to the emp! 





action in connection 





This invention relates, and 
trussing or stiffening the arches of bri so as to enable them to resist 
the changes of form induced by unt loading and to bear the changes 
of tem: reby. The invention relates, 
Secondly, to a novel m: of acres Ge ceed Gaal bridges 
—_ unequal thrust of the arches caused by the unequal loading of 

e same, 


>, Gnee-come, @. B. Boomer, Syracuse, U.8.—Dated 12th September, 


18 

The object of this said invention is chiefly the construction of the 
press in such & manner as to secure great strength and solidity and pre- 
vent any d of the , the screw-shaft, or the toggle levers. 
3004. Gas Lamps, C. Winn, Birmingham.—Dated 12th September, 1873. 

This invention refers to hall and vestibule lamps and other gas lamps 
similarly suspended, and a of the following improvements for 
facilitating the removal of lobe or shade from the frame of the 
—— The rea < oer is sade of sufficient mae oo sad at 4 ont its 
m le part it of the globe or shade ig or out of ya 

lateral motion ; te in the lower of ee beme one or more seats are 





made on each tube for su; ing the globe or shade. The globe or 
shade being introduced into the frame at wide part thereof is carried 
down vertically and made to —_ on the said sea‘ To remove the 


3005. Gas, W. A. McI. Valon, Ramsgate.—Dated 13th a 1873. 
This invention cons’ the hydraulic main which is con- 
structed with a water trough on its top, so that the 
enter its bottom. Directly over each ascension pipe a 
the top of the hydraulic, and around the hole a short upright pipe or 
cylinder is attached. A cap or cover is made to pass over this pipe and 
dip into the water in the trough. Fixed to the top of the interior of the 
cap is a pipe of such size as to admit of its passing freely through the 
pe upright pipe and over the ascension pipe into _ 2 uid contained 


in the hydraulic main. An effective seal is thus en the retort 
is charged the operator pulls a rod or chain passing on a pulley or 
attached to a lever which raises the cap and attendant pipe ; the seal ordip 


is thus broken and — - flow freely into the hydraulic. The 
cap, however, is not sufficiently high to break its seal or water 
lute, so that no gas can escape from the hydraulic except through its 
on belng.T channel. The rey is provided with a hole and cover, which 
on being wt facility atlerde © the ascension can be readily obtained, and 
fforded for the removal of any obstruction. 
9006. ses a PrevENTERS, C. W. Tozer, North Brixton.—Dated 
13th September, 1873. 

The advan’ derived from this invention consist in the action of 
the valve, which, being fixed in the bottom of a cistern, which having a 
division across and below it, when opened allows part of the water to 
run into a back chamber, which, when the valve is wre! under or 
through a partition into the front cham , cient water to 
trap rahe pan, or other closets, u ‘als, washing ond other appa- 
ratus; by that means the closet basins are never left dry, at the same 
time the valve lets the water out of the cistern into the 
front chamber, down the service pipe quickly ; thoroughly cleansing the 
trap of either valve, pan, hopper, or other ‘closets, dc; there is no 
mechanism to get out of order, and is both cheap and sim imple. 

3007. Wixpmitts, 7. Hyatt, Gloucester-gardens, Hyde Park. —A com 
munication from A, P. Brown, New Yort.— Dated 13th September, 1873. 

This invention relates to a peculiar self-acting centrifugal governor or 
regulator for windmills, and consists essential y of a pair of A 
revolving arms a a (rep din the d which ill 
a windmill provided “with the said self-acting centrifugal governor or 
regulator), such arms being so arranged or adjusted that when the velocity 
of the wheel containing the blades 6 6 is unduly increased the action of 
the governor swings the entire wheel to one side, so that the wheel itself 
is presented more or less edgewise to the wind and its velocity is corre- 
squatingiy diminished or vice versd. 

3008. Beps, Hammocks, MATrRessEs, cong Seats or Furniture, H. 
Alder, Edinburgh. —Dated 13th September, 1873. 

The feature of nocd which constitutes this invention is, the arrange- 
ment and construction of the i d beds, and other 
similar articles to which the improvement of ventilation applies. 

3009. Suse, | per Howes, anp Jars, Borries, &c., 7. Baker, 
rorest Gate. ted 13th September, 1873. 

The chief f aoe of novelty in this invention are, First, the construc- 
tion of a hollow cylindrical stopper for the bung holes, ha’ a hinged 
lid or cover coming down on to a collar or seating, and fastened b 
lever entering ce grooves. Secondly, a hollow perforated & 
the vent, round which ps is placed a spiral spring, and the who! oe 
within a plug casing. The plug has a screw cap or head, which when the 
vent is to be closed screws down upon a co! nding screw on plug 
casing. When unscrewed the spring the plug outwardly and the 
air enters through the perforations. Thirdly, for — the tap hole 
two plates are provided, an outer or swinging solid plate, and an 
inner plate having a circular hole of the size of tap. The hole is closed 
or opened by mo my bpm outer plate. it is the first of this inven- 
tion hens modified, is proposed to be applied to bottles, jars, and other 











3010. Jncavan Arvanares, H. M. Richardson, Barnsley.—Dated 13th 





shaft, and to one end of 


—_ cup fixed to the shaft, oy BA 
. into the cup toits greatest internal diameter, 


ipe, one end reac 
ae pa = 


other end communicating 4 means of a hole h the bearing 
th a pipe fixed to the grease or oil box. For pulleys and other articles 
sane on shafts or studs, a or oil chamber is formed in the boss 


and kept tight by plates, packing, and screws, and within the packin 
there a pipes and passages for enabling the lubricating matter to be fh 
constant circulation. 


2992. Courtine ror Raitway Wacons, F. Wirth, Frankfort-on-the- 
a A communication from J. Schalla, Vienna. —Dated 11th Sep- 
t 1873. 

Three strong links are cod py | fixed to the draw-rod, and the ages 
of the links are arranged ower, middle, and upper, the midd. 
being at the side of the other two. By this ment two links at 
the end of one carriage always correspond with one link on the adjacent 
or opposite carriage, and bolts = through both sets of links to 

-— the carriages together. bolt is jointed to an arm fixed to a 
shaft extending across the ee, of the , there being handles or 
levers at each end of the shaft, so that the bolts can be —— wn with- 
out the necessity of passing between the be Rye ye the 
bolts can be withdrawn from the links by means of chains and chain 
wheels worked by the guard or conductor. 

2995. PRoPettina AND ae Sups, W. Jones, Wandsworth-road.— 
Dated 11th September, 1873. 

This invention relates to the propulsion of ships and other vessels by 
the direct action of pistons working in cylinders so arranged that the 
water is drawn from the bow of the InP and expelled from the stern of 
the same. It also relates to the steering of vessels by drawing in and 
oo the water through suitable apertures at the stem and stern of 

6 same. 

2997. Krers, S. Steen, je eather, and M. Alcock, Pendleton.—Dated 
12th September, 1873. 

The First part of this invention consists in employing an in 
effect the circulation of the liquor through the kier the liquor —_— 
through an annular vurated tube extend id 
in the top of the kier, or Ft — 


fixed ona a pens aan a the ; a 
sists generators 
relates to kiers fitted with revolv- 


con 
‘or domestic pu 
ing agitators. purposes. he are Third pat to a tube which works in a gland 
in the cover, and slides on the driving shaft when the kier is opened. 
2999. Anti-corRosive CoaTING FoR NalLs, Cen, Botts, Nuts, &c., 
J. Grimshaw, Leeds.—Dated 12th September, 1 

This consists in the use of lee Sey ay The articles to be coated 
are placed in a solution of — uafortis, then covered with se salts, 
subsequently thrown into a bath a pure molten lead, and afterwards 
3000. |Cntcxer-pat Hanpies, F, Kingston, Greenwich.—Dated 12th 


canes for cricket- 


st | 8001. 1 Portasie Caarrs, Szats, &c., C. J, Bverickx, Hornsey.—Dated 12th 
The inventor breaks the seer me CSo te ee 3 Capen a 
and connects the front and by ty 4 a short- 





in 

Seen lotoae yep pane KO ayer bean 

eae age on ack of the —_—s the forelegs, 
lever which inde thee together 60 

pod Re up and conceal the me, pas togeber_ ng 


with the grease or oil boxes ond _ sarees upa 
circulation of the lubricati n close contact is ok bearing | ern? 
of shaft or spindle to be fabricated i a metal, , or earthenware 





uses two sets of Jacquard ap; tus to one loom, or he 

ap lies a roller and set of cards on each side of the Jacquard ap — 
e applies two or more rollers on one side of the apparatus, and moves 

eee up and down, so that any one of them may be thrown into action 
as may be desired, so as to obviate the changing of the set of cards. 

3011. VentiLatixe anp Pumpine, G. W. Richardson, New York.—Dated 
13th September, 1873. 

This invention has for its object improvements upon an invention for 
which letters patent were granted to B. J. B. Mills on the 28th day of 
November, 1870, No. 3117, whereby said invention is rendered available 
for use on land as well as on sea. For purpose said apparatus de- 
scribed in the specification of patent No. 4117 above referred to, is placed 
upon a frame moun‘ upon a centre of motion and capable of being 
oscillated by means of suitable mechanism arrang such manner as 
to give a rest or dwell to said frame as each = thereof comes to its 
lowest position, 

3012. ApsustaBLE BRACKETS FOR USE IN DENTAL OPERATIONS, SuP- 
PORTING Desks, &c., W. R. Lake, London.—A a gmage Srom J. 
B. Morrison, Brooklyn, U. 8.—Dated 13th September, 1 

The object of this invention; is the production of a = strong, and 
ornamental bracket which shall the capability of being swun; 
~ _ right or left, of being adjusted to any required altitude, and o 

extended or lengthened. The said invention has reference more 
pon A to a bracket for dentists, but it is also useful for supporting 
lies a reading desks, work tables, and the like. 

3013. Satts or Baryta anv Srrontia, B. 7. Hughes, London.—A com- 
munication from L. G. G. Daudenart and B. Verbert, Brussels.—Dated 
13th September, 1873. 

To procure the carbonates of baryta and strontia, alkaline earthy chlo- 
rides are dissolved in water to 12 deg. or 15 deg. Baumé, and the 
solution, whether of the chloride of barium or the chloride of strontium, is 
mixed with hydrate of magnesia in a vessel, which is afterwards closed. 
The mixture is kept in continual agitation and egos to the action of 
a current of carbonic acid, which being absorbed rf the magnesia, furms 
a carbonate of this base, and by the eas: o — excess of carbonic 
acid the decomposition is rapidly effected an: alkaline 
duced free from carbonate of Inp e treat it of the 
alkaline earthy chlorides Jy magnesia and coy acid is effected in 
two operations, in the first the magnesia is in excess, which gives when 
the reaction is terminated a liquor containing exclusively chloride of 
a, which is decanted and precipitate obtained, consisting of a 

ate of the alkaline earth and the magnesia employed in excess in 

a carbonated state, — —— is neutralised in the second oe ion by 

earthy chloride. The liquor con- 
taining the shitvides Ranh is concentrated by oupeniion, and the 
hydrated chloride of magnesium ep to the action of steam, super- 





heated to about 800 deg. Cent., withou' ition tobe so that it becomes 
completely decom; , and is is in the condition to de rapidly hydrated 
= d carbonated. To manufacture caustic d strontia from their 


the carbonate is mixed with m ‘= chalk, and the a 
tare, whe subjected or not to the action of superheated steam, 
ted in a regenerating or reverberatory furnace. 
4 peer Saavene uUsED 1n Scourtnc Woot, BE. 


T. Hi 
—_—- fon § G. Daudenart and B. Vohert! 
ruasels.—-Dated 1% 13th Se tember, 187 


Mie object of this inven ion is, Firat, to extract the potash ina state of 
which is its most valuable condition, by a process which is 
1-4 -y- a! Se eaten 


the greasy extract 
tained in the washing liquors ; and, Thirdly, 
revivification of the baryta and strontia employed. 

3015. Soves Macuines, 7. Shakespear and G. Illston, Birmingham.— 


Dated 15th September, 
This invention consists in constructing and working the feed mechanism 
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machines in the following manner. 
the front of the rame carrying the cloth plate = os 
the sliding on a fixed pin. |The ote: * : - - 
r he serrated feed bar $s connected LS Be ~ 
eans of a spring, 8 or- 

eo BY ee ised, dhe rotura motion beng etoctod hy the 
By the motion thus as the sliding the required 
— ions are transmitted to the feed bar 
bearing on the end of the sliding bar 


of shuttle se 


if 


E 


an 
by it. A cam or eccen! 
the length of feed. ; 
8018. Paws ror Bomixnc Down, EB. Marsden, Liverpool.—Dated 15th 
September, 1873. 


? 
features of novelty which constitute this invention consist, 
in the application or addition of a vertical cone, pipe, —, or 


to and opens out at the th Secondly, in application or 
addition of a condenser or refecter, of a jacket, through which 
cold water is forced, formed outside and round curb of pans 


boiling down liquors which prime or froth over. 
irdly, in the ——— of a coil of pipe placed inside and round 
pans near top thereof, and held or suspended there by oil, 
suitable provisions, cold water being forced through the said pipe or coil 
thus forming a condenser or rejecter. ' 


3021. Sewinc Macuines, A. Turner, Hamilton, Canada.—A communication 
G. Webster and J. Webster, Hamilton, Canada.—Dated 15th 


September, 1878. 

This provisional specification describes a sewing machine in which the 
driving shaft (lying within a hollow arm at the upper of the machine) 
actuates the whole of the m m as follows :— the needle is 
driven by a crank pin on a disc at one end of the driving the crank 
pin working in a grooved cam on the needle bar. Secondly, the shuttle 
communicated from the driving shaft. 
by links and levers from a small cam on the driv: 
improvements in connection with the different parts of the machine are 
also described. 





30338. Wasuinc Macuine, J. Bell, Strathmiglo.—A communication from 
. » ill, U.S.—Dated 16th September, 1873. 
The feature of novelty which titutes this i tion is—the arrange- 


ment and construction of the improved washing machine. 


3080. BuivE Dye, C. D. Abel, London.—A communication from R. Gottheil, 
Berlin.—. 19th September, 1873. 
According to this invention the oils distilled from tar are neutralised 
by alkali, washed, and again distilled. The oils containing carbolic acid, 
te, or naphthaline, are treated with weak lye to remove the carbolic 
acid or creosote, and are then combined with strong caustic lye and sub- 
jected to oxiiation. By this means a dye stuff or colouring matter is 
produced, which after separation by filtration and washing is dissolved in 
an acid, filtered, and again precipitated by the addition of potash, soda, 
or ammonia, and freed from any residuary oil by alcohol. dye thus 
produced furnishes a blue colour insoluble in alkalies, ammonia, soap, or 





alcohol, but soluble in dilute acids. 
8092. ALKALI, H. Deacon, Widn-s.—Dated 20th September, 1873. 

This invention relates to the “finishing” of the “‘salts” obtained in 
the manufacture of alkali. At present these ‘‘ salts” are “‘ finished” by 
being calcined in reverberatory furnaces. Now this invention consists in 
causing heated air to pass through the said “salts” when at an elevated 
temperature. 
sons - eae Pouisu, J. F. Chevalier, Lyons.—Dated 26th September, 

This invention relates to a liquid polish compounded of water, hydro- 
chloric acid, alumino calcareous matter, and ivory black, applicable for 
removing tarnish and producing a brilliancy on painted” varnished, 
glazed, and metallic surfaces. 

3155. Hees cae Beem or SHOES, W. Stevens, Northampton.—Dated 27th 

This invention relates to uniting the slabs of leather or other material 
constituting the heels of boots or shoes by means of a tus consisting 
of a mould for receiving the slabs laid therein one over the other, a base 
a ed with holes for receiving pins, nails, or rivets, and a top die also with 

oles for the same ; the holes in both cases being fitted with 
plungers, which sustain the heads of the pins, nails, or rivets. The 
mould and die are made to fold back on hinges, so that the former can 
be charged with slabs, and the base piece and die can be charged with the 
pins, nails, or rivets. The mould and die are then folded over the base, 
and the apparatus is subjected to pressure, which has the effect of 
moul ¢ heel and forcing into it from both sides the pins, nails, or 
rivets which secure its slabs together. 

3452. Caustic Sopa, L. Bois, jun., Lyons.—Dated 23rd October, 1873. 
Steam is made to pass through a series of pipes containing red hot 
scrap iron, and is thereby decomposed, the oxygen being conducted 


seizing or absorbing oxygen is converted into caustic soda. The 
hydrogen of the steam is ex by suitable means. 


860. Grirrinc Too1s, PuNcHES, SHEARS, AND OTHER SIMILAR IMPLE 
MENTS, De Lancy Kennedy, New York, U.S.—Dated 10th March, 1874. 

This invention relates to a novel means of applying and gradually 
increasing power in such implements as are used for gripping, punching, 
— or cutting, either by hand or otherwise; and it consists in 
the application to the levers of such instruments of rolling cams, whereby 
the deviation of bearing or contact point of said cams from the s' ht 
line between the = of resistance is gradually reduced, and a solid 
bearing as contra-distinguished from pivotal bearings is obtained, thus 
rendering the instrument easier of operation, more powerful, and less 
liable to wear or fracture. 


877. Oprratinc SEWING AND OTHEK TREADLE Macuines, £. Wright, 
Bvesham.—Dated 10th March, 1874. 

The object of this invention is to produce continued rotary motion of 
the fly or band wheel by the reciprocating motion of the treadles through 
the medium of a double clutch and appurtenances. 

2697. ApverTisinG Desk or TaBLeE, B. B. Anthony, jun., London.—Dated 
14th August, 1873. 

This invention relates to 2 desk or table, constructed to carry into 
practice a novel method of exhibiting advertisements, and consists in 
fixing the advertisements in an — or sloping frame or case, extending 
the entire length of the table or desk. 


893. Srors ror Orcans, J. H. Johnson, London.—A communication from 
T. Winans, Baltimore, U.S.—Dated 12th March, 1874. 

This invention consists in concentrating the stops of organs in as small 
a space as possible, to locate them where they may be reached and 
a by the organist without any more exertion than that which 
would be required to manipulate the keys. With this view the stops are 
formed, not with the or “draw stop” or sliding action, but with 
a key action, and arranged on the prolongation of the 4 board to which 
they belong. In organs there are several banks of keys each having 
its “‘stops and couplers.” By this invention the coupler and combination 
keys may be arranged at one end of the manual, and the stop or register 
keys, as they may be termed, at the opposite end of the manual. 

3057. Lire-svoy with Tractive CaBie, J. Roturier, Bayon, France.— 
Dated 18th September, 1873. 

This invention relates to the provision on vessels of sure and ready 
means of saving the lives of persons that may fall overboard, consisting 
of a life-buoy provided with wings to ee | it upon the surface of the 
water, and having cords or handles, and a cleat at its hinder end by 
which the person to be rescued can secure himself toit. The buoy is 
attached by a rope to a windlass barrel provided with a friction brake for 
prening the running out of the rope anda winch handle for windin, 

t in, this barrel being mounted in a box upon which the buoy is sented 
when notin use. When the buoy cannot be thrown to 
a floating projectile is fired from a cross-bow or spring 
line connected to the rope of the buoy. 

3331. Trratine Sewace, J. Towle, Oxford.—Dated 15th October, 1873. 

This invention consists in filtering the liquid sewage through beds of 
town refuse contained in pits or receivers, having perforated floors placed 
over a pumping well or receptacle for the filtered sewage. The sewage is 
pumped from the well into a tank to be distributed when desirable by 
suitable hose and pipes. 


754. Corrvcatixc Meratuic Cytixpers, H. W. and R. Lafferty, 
Gloucester, U.8.—Dated 2nd March, 1874." 

This complete specification describes a machine for corrugating metallic 
cylinders in which the corrugation is effected by means of a ——— 
ruler which revolves within a metallic mould or form eccen ically 
thereto, and which said roller has a movement towards and from the 
inner surface of the mould or form at different stages of the operation, 
‘755. CenTRiFUGAL DRAINING Macuines, H. W. . y ucester, 

ry So Dated tn March, 1874 o> o> soelgegaegtinedaies { 

is complete specification describes a centrif draining machine. 
having a drum or basket provided with radial Pn in tes bottom, 
and a movable cover for said openings, which communicate with similar 
openings in the bottom of the outer casing, and these in turn with a 
shute and casing which carry off the dried material and protect the fric- 
is rotated by a friction wheel upon its spindle 
being brought into contact with another friction wheel upon a hori- 
zontal shaft driven by a direct belt from a line of shafting. The hori- 
— shaft has an end motion imparted to it to prevent wear of rubbing 
surlaces 


reach person 
tube with a light 


tion wheels. 





767. Treatinc Sponce For Packinc Journat Boxes, H. A. Bonneville, 
London.—A communication from P. 8. Devian, Jersey, U.S.—Dated 3rd 
March, 1874. 

The invention consists in by chemical, mineral, and 
other substances in such a ew sponge is rendered elastic 
and fit for various purposes, such as packing for journal boxes. 

807. Sream Esoines, G. Haseltine, London.—A communication from 
J. H. McGhee and T. A. Risher, Kansas, U.S.—Dated 5th March, 1874. 

nature of this invention consists in the construction and arrange- 
ment of a reciprocating rotary engine in which two or more pistons work 
back and forth on a circle. 








815. Dray Gas Merers, G. Haseltine, London.—A communication from 
T. C. Hopper, Philadelphia, U.8.—Dated 5th March. 1874. 

The object of inventi i the apm | Bey of dry 
meters to nearly double that heretofore aff: and to make this in- 
crease capacity at comparatively cost in material. 
eens obrannnaee Te tor p by the arrang t and com- 
bination of a plurality of moving discs instead of one as heretofore, 


818. Comprnation Locks, H. Clarke, Baltimore, U.S.—Dated 5th March, 
1874. e 


Seoirgne pate tt inte meptaeet ate by bee 
an it ce: musi some ve on, or a 
combination formed of certain parts to allow of the movement of the 
devices by means of which the locking and anos ae ——— 

to the application of a seal to the lock in such manner that the 


liminary steps toward ui the device will destroy or perforate 
tre said seal, and thereby prevent secret examination of the lock with a 
view to discover the combination. 


2676. Doveraitep Vice-Cuair ror Raits anp Tramways, W. Arnold 
and EB. T. Cleathero, Barnsley. ted 12th August, 1873. 

A chair provided with a loose dovetailed vice slide, readily removed 
and replaced with or without removing the chair from the sleeper. 
This chair and slide is with or without a hole through the vice and rail 
for a bolt, with slit cotter, so that it cannot work loose. Where there is 
no hole in the rail the inventors provide one through the slide and chair 
for screw or pin to pass through into the sleeper to secure slide. A dove- 
tailed wedge of wood, leather, or gutta-percha, is inserted in the loose slide 
to steady and give greater hold on to the rail. A double chair is formed 
also on the above principle, but having additional holes for securing the 
ends of two rails together, so that plates and wood chocks are 
dispensed with. 


2998. Fire-Licnters, E. G. Philips, London.—Dated 12th September, 
87 


1873. 
Constructing fire-lighters with short pieces of wood combined together 
in various ways in a pyramidal form and afterwards dipped in a combus- 
tible composition or mixture. 


3282. Fermentine Dovasn, B. Clayton, Nottingham.—Dated 10th October, 
1873. 


The improvements consist in improving and purifying the fermenting 
properties of the batch by placing the flame of a lamp, gas jet, or other 
apparatus prod! a flame, within the working trough. e lid of the 
trough is pro inside from the flame bya metal plate; a pipe is 
passed through the lid and plate to carry off any objectionable matter. 
So70. Motive Power, J. B. Coldwell, Barnsley.—Dated 26th November, 

1873. 


According to this invention a drum mounted on a horizontal shaft is 
revolved in a continuous manner by the power of weighted levers applied 
through the medium of a roller revolving in contact with the circum- 
ference of said drum. The motion of this drum may be used for driving 

ery or for any other purpose desired. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade of the Birmingham and Staffordshire district is 
in a most unsatisfactory condition. In this respect it is no excep- 
tion to the rest of the kingdom, but its troubles arise not alone 
from labour difficulties, but likewise from sharp competition from 
beyond our own shores, The strike to which I last week referred 


| as inevitable in the Cannock Chase district has now been on for a 


| week, and 4000 hands perha) 





are out. The men protest that 
they will not resume work till the masters either lower the notice 
one-half, namely, from 1s, to 6d. a day drop, or consent to refer 
the whole question to arbitration. The strike has received the 
sanction of the executive council of the Amalgamated Asso- 


into pipes ‘of refractory material containing; carbonate of soda, which | ciation of Miners, whose head-quarters are at Manchester, 
e 


and through that body strike pay will be forthcoming. Twice the 
number of men now out on Cannock Chase will it is feared have 
struck in the older portions of the Staffordshire coal-field, most of 
them by the time this appears in print. The masters have given 
these men notice for a drop of 1s. a day thick coal, and 9d. per 
day thin coal miners, The men justify a resistance to any drop 
upon the ground that the masters have not reduced the coal 5s. 
per ton, but only 3s. If there should be a reduction of 5s, they 
would, they say, accept a drop of 6d. a day; but they express 
their willingness in their case also to abide by arbitration if their 
employers will accept it. The masters are mostly averse to any 
conditions, They have, however, consented to receive adeputation of 
the men to-morrow (Friday). Neitherin Birmingham to-day nor 
in Wolverhampton on Wednesday was it thought that any good 
will come out of the meeting, further than the colliers being 
assured that their masters intend to enforce the notices they have 
served upon them. If this should be the only outcome of the 
meeting, then the district supply of coal will soon be limited for 
a time to those small collieries at which the owners may determine 
to keep on; and that there are such would seem to be inferred 
from the fact that all the employers have not yet given notice. In 
such an event, it would be impossible for the ironworks to be 
carried on, inasmuch as the prices now alone obtainable would not 
justify the cost of bringing fuel from other districts. 

Salesmen of Belgian iron are doing a brisk trade throughout 
Birmingham and South Staffordshire, not alone with merchants, but 
likewise with s. The tr ti are taking place with 
buyers whousually purchasealmost exclusively from South Stafford- 
shire firms. Certain of these latter are trying by the new prices they 
are offering to breast the tide ; but they are successful only ina limi- 
ted degree. Their success is not seen in those cases in which it is 
assumed that the quality of the Belgian article is very inferior to 
the Staffordshire brand ; but the ber of such inst b 
less as the conditions of sale are known. Samples of the different 
classes of iron offered are exhibited, and the bulk is guaranteed to 
be equal tothem,. The samples compel respect, for they make 
manifest a quality which isindisputably good. Practical men who 
have been all their lives engaged in ing Staffordshire iron, and 
have reasonably boasted of the Tex of their product, are com- 
pelled, when brought face to face with the Belgian goods, to 
acknowledge that they are not themselves sending out better from 
their own mills andforges. Inasmuch as the foreign iron can be got 
at from 30s. to 60s. a ton under Staffordshire iron of corresponding 
quality, it should not be cause for astonishment that it is going 
into warehouses to be retailed to the small consumers, or that it 
is being used up by the more substantial manufacturers of hard- 
wares who customarily buy direct from the makers or their repre- 
sentatives. Belgian sheets are being much used for —— in 
Birmingham. Foremost nailmakers at Sedgley are using Belgian 
rods, and the users declare them to be in every respect equal to 
the slit rods which they have been accustomed hitherto to obtain 
from the noted firms of this district. Into and around Wolver- 
hampton good merchant bars are coming from Belgian mills, and 
it only needs that at Smethwick the observer should use his eyes to 
become familiar with the fact that the makers in Belgium of rail- 
way tires find a good customer for their products in the Birming- 
ham Wagon Company. 

This competition is assuming graver proportions every week. It 
was hoped that by a reduction at an early date of £2 per ton in 
Staffordshire iron it would be crushed. The expectations of such 
a reduction are becoming less confident as quarter-day, which is 
Fag fortnight distant, more nearly app’ es, In truth, makers 
in this district occupying a prominent position are understood to 








have assured certain of their friends that at quarter-day thereoan be 
no alteration in the quotations whichnowrule, The difficulties with 
which masters say that they are surrounded 


in the requisite re- 





duction of the wages of the workpeople are assigned as the cause 
urchase in classes 


of this unhopefulness, But p rs, and also certain 
of vendors, were of opinion yesterday in Wolverhampton that this 
difficulty exists more in i than in reality. The asser- 


tion is upon the expressed readiness of both colliers and 
ironworkers to abide by the result of an arbitration. That the 
employers should decline to accept arbitration is drawing from 
thoughtful men expressions of not a little i They point 
out t even though by some blunder—unli to occur when 
an able man is the arbitrator—the award should be 5 per cent. 
against the masters, it would take twenty weeks before that mis- 
take could equal in costliness only one week’s strike. 

The interests which rely upon the coal and iron trades per se, 
are asserting that they 17 not to be subjected to the losses 
which the reluctance of the coal and ironmasters to arbitration 
has to occasion. To this the reply of the iron- 
masters is that the question is not one legitimately calling for the 
interposition of an arbitrator. Itis not my province to argue the 
question on either side. There can be little doubt, however, that 
arbitration would result in good to many of the industries which 
cluster around those of coal mining and iron making, whilst the 
resumption of work at the drop which the condition of trade and 
the over supply of labour are certain to bring about would go far 
to check the awkward competition now experienced from jum. 
Of the philanthropic aspect I don’t speak, though the value of 
goodwill between the employed and their employers in such a 
process as iron making and coal mining represents money to be 
correctly estimated in proportion only as the employed are 
numerous or few. 

Sales of Belgian iron on "Change in Wolverhampton yesterday, 
and in Birmingham to-day (Thursday), exceeded those closed last 
week, Trial lots were — by near customers for stamping, for 
chain making, and for smithy purposes. The samples were shown 
and the transactions were booked by Mr. A. S. H. Richardson, of 
Birmingham, on behalf of Messrs. Edward de San and Co., of 
London and Belgium. The orders were taken at £10 10s. ; 
girders and angles, £10 12s, 6d.; and nail rods, £10 1 It did 
not appear that the agent was prepared to accept orders for un- 
limited quantities ; but merchants are receiving offers of supplies 
extending throughout the whole twelvemonth, in monthly instal- 
ments. A good business is being done in Belgian wire rods in 
Birmingham at 15 per cent. under the prices of this district. The 
iron is reported equal to Staffordshire, and cold it makes rivets. 
To-day the agents reported a fair amount of business doing with 
the Cleveland district in Belgian iron generally. The makers 
should certainly be able to sell their roofing and ships’ 
girders in this country, whilst the relative prices of the English 
and the foreign article remain as now, for their angle-iron generally 
ay. got up. Welsh bars were also being offered to-day at 


Leading Staffordshire firms told buyers it was well they had 
these sources to resort to, as the probabilities were in favour of 
nearly the whole productive power of the district being stopped 
unless the ironworkers, as well as miners, should consent to a con- 
siderable reduction in their wages; ‘“‘for,” it was added, “‘ the 
disposition is becoming general, as the men will not accept masters’ 
terms, to give them notice for a reduction of 15 per cent.” 

Merchants and ironmasters who buy Cannock Chase coal were 
explaining that for all but the deep coal the new re through 
the shortened weight, were only a drop of 3s.; and that, though 
the deep coal was announced as down 7s., yet, from the same 
cause, the reduction was really only 5s. The same explanations 
were being afforded by the vendors of the East Dudley and similar 
coal, when it was told them that they, by reducing their prices 
only 3s., were not doing so much for their customers as were the 
Cannock Chase firms. 

Throughout most of the first quarter of 1874, which is now 
closing, manufacturers of hardwares have experienced the advan- 
tage of a falling market in leading materials ; and though some of 
them have been able to give their customers a proportionate 
benefit, yet in certain other instances the reductions have been 
scarcely sufficient to justify any change. The reductions have been 
mainly in those in which the cost of materials is altogether 
the principal item. The engineering and riveting yards are 
mostly well employed in all but the pipe branches. Bridges and 
girders and boilers are all slightly more sought after, and the 
makers are expecting additional work as the season advances. 
The machine shops are generally busy. The manufacturers of 
railway wheels and axles complain of the quietude of the business 
doing with America and continental Europe, occasioned partly by 
reason of the reluctance of railway concerns to purchase, and 
partly also by the competition from native makers. Unhappily, 
as has already been shown, the competition is extending to 
this country. <A good drop in iron and steel is very much desired 
in this industry. Cultivating implements are in large request. 
There are few makers of hoes 2 have not an abundance of 
work still upon hand, and masters are advertising for men. 
Though a fair business is being done in excavating and builders’ 
tools at some of the works, there are yet instances in which cutting 
tools are in less active inquiry. The galvanisers are quiet in the 
roofing department ; but in miscellaneous work there is more pro- 
portionate demand. The effort to get up an association for the 
—— advantage of this industry cannot be reported as suc- 
cessful. 

The Town Council of Birmingham at their meeting on Tuesday 
authorised the purchasing of the two gas companies who carry on 
business therein ; and the shareholders have approved the transfer, 
for it will be made upon terms mutually satisfactory. 











NOTES FROM SCOTLAND. 


(From. our own Correspondent.) 


THE business in the Glasgow warrant market during the past 
week has been limited, and, although on some days the tone has 
been firm, warrants are at this moment selling at 8s. cheaper than 
they were at the date of my last letter. On Thursday the market 
was dull, with business betwixt 85s. 6d. and 84s.; but on Friday 
the tone was a good deal firmer, the transactions being effected 
from 84s, 6d. to 86s. 9d. Business was very flat on Monday, and 
warrants fell from 85s. 6d. to 81s. 9d., whilst on Tuesday there 
were a number of sales at 80s. cash, and the market cleared with 
sellers at that figure, and buyers offering 79s. 6d. 

The irregularities in the prices of makers’ iron make it im- 
possible to give more than nominal quotations. The shipments of 
pig iron from Scotch ports during the week ending the “2Ist inst. 
amounted to 6816 tons, being 3806 less than in the previous week, 
and a decrease of 5223 on the corresponding week of 1873. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
3775 tons, being 2315 more than in the previous week, and show- 
ing an increase of 2785 on the corresponding week of last year. 

The manufactured iron trade continues ina state of comparative 
inactivity. Just about sufficient employment is obtained to keep 
the works going, orders being very slow in coming forward. There 
is a slight disposition on the part of makers to accept lower terms, 
but no material change has yet occurred in the prices of different 

inds of manufacture. 

Coals have not altered in price for the last three weeks. Con- 
sumers reaped little or no advantage from the reduction that then 
took place, on account of the wages dispute occurring at the same 
time. Smaller rates are not now thought of while it continues. 
Indeed, the stocks that had previously accumulated are being 
gradually wiped off, and unless a settlement is soon arrived at the 
prices will very likely go up again. Had it not been that the 
majority of the Sale collieries are in full operation, yielding about 
sufficient to meet the domestic consumption, and that the stoppage 
of the blast furnaces has greatly | d the d d, an increase 
must have come before now. : : 

The whole of the blast furnaces in the country, with only a very 
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few exceptions here and there, are out ; and, so far as can be seen, 
the ironmasters appear determined to keep them so until they 
shall have carried their point with the workmen. Work has 
been entirely suspended during the week at the collieries belon 

to the ironmasters ; and the miners are apparently equally resolve 
not to give in. It is not believed, however, that the s le will 
be of very long duration. The a have made no kind of 
response to the repeated appeals of the miners to submit the 20 
per cent. reduction to arbitration, but present a most united and 
uncompromising attitude, 

A ae that has emanated from Mr. Ferrie, the manager of 
the Monkland Iron and Steel Company, and is being very generally 
discussed, has met with a measure of acceptance on the part 
of the miners, It is but right, however, to say that Mr. 
Ferrie made it entirely on his own responsibility, and not 
as in any degree binding the omer to its terms. So much 
at least was stated to the shareholders of the company by the | 
chairman, at a meeting held in a on Tuesday. The scheme 
of Mr. Ferrie, stated briefly, is that the wages of the miners | 
should rise and fall along with the price of iron. He proposes | 
that when iron is selling at 50s, a ton the miners should be paid at 
the rate of 3s. 6d. a day, and that for every rise of 5s. in the value of 
iron the men should have 6d. added to their wages. Accordi 6 to 
this scale the present wagesof the miners would be about 7s, a day, 
and when iron reached say 115s. a ton the miners would be paid 
at the rate of 10s. per day. This proposal was submitted a few 
days ago by the miners’ agents in the different districts to their 
constituencies, and the reports with regard to its reception were ' 
made to a conference of delegates held in Glasgow on Tuesday. | 
It appeared from these reports that the men of Maryhill, Coat- 
bridge, Dalry, Den, Dreghorn, Stevenston, Kilmarnock, Kil- 
winning, Hurlford, Galston, Lugar, and Kilbirnie, were in favour 
of the scale, in a ber of inst unanimously. Those of 
Heywood, Motherwell, and Baillieston, were decidedly against its 
adoption, while those of Carluke, Wishaw, Holytown, Airdrie, 
Larkhall, High Blantyre, and Crofthead, did not oppose the 
principle of the scale, but would not be inclined to accept it unless 
the starting point were raised 1s. or 2s. higher, At Dalry the 
masters as well as the men had agreed to accept it, butat Kilwinning 
and Galston the employers were against while the men were in 
favour of it. The miners of Crofthead had offered to start with 
a scale beginning at 4s., but the offer had been declined by their 
employers. 

It also appears that the miners of Stirling and Linlithgow are 
willing to accept a sliding scale commencing at 4s. Nothing is yet 
known as to the light in which the proposed scale is regarded by 
the majority of the united ironmasters, 

The miners’ delegates, aftera long private conference, resolved that 
all the men should return to their work at the 20 per cent. reduction, 
except those at Quarter Ironworks, near Hamilton; Messrs, Colin, 
Dunlop and Co,, Portland Ironworks, Ayrshire, belonging to 
Messrs. William Baird and Co.; and the whole of the works of 
Merry and Cuninghame, Limited. The number of men employed 
at these works is about 5340, and it is proposed to raise £5000 
weekly towards their support while on strike. 

In the counties of Mid and East Lothian 2000 miners remain on 
strike against a reduction of 1s, per day in their wages. They are 
receiving no support from the national union, b it was re- 
solved to submit to a reduction of 1s., and only stand out against 
a decrease of 2s, The miners in these counties, however, plead 
that they are penny circumstanced, and therefore quite 
justified in the course they have adopted. 

Operations are proceeding quietly at the Fife collieries, where 
the miners have agreed to a reduction of 1s. per day. 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

I cANNOT report any improvement in the iron trade of this 
district. There has certainly been a considerable amount of 
operating for forward delivery by speculative merchants, some of 
whom must now be considerably oversold, but this cannot be 
regarded as legitimate trade, and many of the operators who have 
everywhere been underselling the makers may find it somewhat 
disastrous to themselves, should even a small rise take place in the 
market, as they will then find it difficult to cover themselves at 
their extremely low sales. Inquiries from bond fide consumers are 
very scarce, and the prices of pig iron are very irregular, quota 
tions varying as much as 5s, per ton for the same class of No. 3 
iron, The average quotations may be given at from 73s. 9d. to 
78s. and 79s. per ton for No, 3 foundry, and from 72s. to 74s, for 
forge numbers. Manufactured iron is scarcely in a much better 
position, and ordinary bars are now currently quoted at £11 per 
ton, best at £11 10s, to £12, best best at £12 to £12 10s., hoops at 
about £12 5s., sheets at about £14, girder plates at about £13, and 
boiler plates at £13 10s. per ton. Puddled bars are quoted at 
from £7 15s, to £8 per ton. Buyers, however, are very shy, and it 
is scarcely probable that any orders of importance will be booked 
until it is seen how matters are likely to turn after the Birmingham 
quarterly meeting to be held early in next month. 

I hear that some of the rolling mills are getting short of orders, 
and there is little doubt that many of the makers would now be 
disposed to meet important business by reducing to a considerable 
extent. 

There are no new transactions of importance to report in iron 
ore ; the demand for this article seems to be quieter and prices are 
decidedly easier. 

A depressed tone continues to prevail in the coal trade, and 
prices still show a want of firmness. In the Manchester district 
there is a fair demand for house coal and good furnace fuel, but in 
burgy there is iderable tition for orders, and slack, 
especially the commoner qualities, is almost unsaleable. Although 
the leading firms are comparatively steady in their prices, there 
is a large amount of underselling in other quarters, The strike n 
the Oldham and Ashton districts is having a tendency to improve 
the position of the coal trade in that neighbourhood, as many of 
the consumers are beginning to stock, In the Tyldesley district 
there is a fair demand, but in the Wigan and Bolton districts trade 
is very quiet and stocks are accumulating largely. There is no 
improvement in the shipping trade, 

The notices of a 15 per cent. reduction in wages expire at many 
of the West Lancashire collieries this week, but it is hoped that 
some arrangement may be come to at the conference between the 
Wigan colliery proprietors and their men, convened specially to 
consider the matter. In the Oldham and Ashton districts the men 
appear determined to continue on strike. The Amalgamated 
Association of Miners, at a private ting held in Manchester, 
have resolved to impose a special strike levy of 1s. per member 
per week for two weeks. 

The annual meeting of the shareholders in Bolckow, Vaughan 
and Congouy (Limited), was held in Manchester on Tuesday, an 
the report that was adopted showed a net balance of profit for 
the year of £498,981. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) \ 
TuHeExe is no improvement in the general condition of trade here. 
On the contrary, some of the steel works which have been well 
employed up to now have fallen off so much that much of the 
machinery is idle. Many of the melting furnaces are also out, 
and do not appear likely to be again put in use for some time to 
come. 
The heavier departments of the ironworks are certainly fairly 
active, but it is known that much of the work now in hand on 
recently secured orders is being produced at a rate which is entirely, 


dividend. It is quite clear that the profits 
iron companies of this locality, in common with other districts, 
will this year be of a minimum nature.. and it is not altogether 
certain that it would not be better for operations to be wholly sus- 
pended, rather than incur the wear and tear which attend heavy 
work in the execution of orders on so small a margin of profit. 

Some of the principal concerns of the district are on a superior 
footing seeing that they own collieries, and that one or two special 
departments earn sufficient to considerably augment the small 
profits on general classes of work. 

I notice that the Birmingham Post states that the Fury now 
building at Portsmouth will cost £457,000, and the Superb 
£418,000, That paper states that the largeness of these amounts 
is partly due to the fact that there are only two firms in the 
country which can roll the very thick armour plates for heaviest 
ironclads, and that these firms ‘‘ actually contrive not to compete 
with one another.” These two firms are, I need hardly say, 
Sheffield ones, I know nothing of the alleged absence of compe- 
tition, I can simply say that the activity of the armour plate de- 

ments continues, and that they now employ a very large num- 
r of men, as they have done for some time past. 

There are no large transactions to note in merchant iron, Bars 
for colliery and other purposes, ordinary ship and boiler plates, 
are in fair request, but there is no activity, orders being strictly 
confined to the requirements of the time being. 

Steel rails are not being largely turned out by the majority of 
the mills, but in one or two inst a fair t ge is being pro- 
duced. Some inquiries have been put forth on Russian and 
Italian account, but it is not believed that transactions will result 
just at present. 

The locomotive and mechanical engineers are moderately well 
engaged on ordinary, Fairlie, colliery winding and pumping engines. 
The Lancashire aud Yorkshire Railway has just received tenders 
for iron for nine locomotive engines, which will probably be placed 
with one of the works west of Leeds or Sheffield. The Shipley 
Gas Company are also about to place an order for the erection and 
completion of a telegraphic gasometer, 100ft. in diameter and 
44ft. in height, with ten columns and the usual girders, Xc. 
The Cleckheaton local board will shortly issue orders for a 
scrubber 7ft: in diameter, four purifiers 14ft. square, 12in. byepass 
valve, connections, &c., for gas purposes, the specifications having 
been already sent out. In addition to these the Burley local 
board are about placing orders for irom pipes, sluice valves, &c. 

Both the house and steam coal trades are slacker. The demand 
is very limited, and at many pits large stocks have accumulated on 
the pit banks. Slack coal is to be had at from 7s, 6d. to 11s. per 
ton, steam coal 14s. to 18s., and house coal (best) 16s. to 19s. per 
ton. Thereisas yet no official alteration in coke, which is obtain- 
able at 26s, to 29s. per ton for soft, washed qualities. 

The report of the West Central Wagon Company states that 
the works are now perfected with first-class machinery, and there 
are plenty of orders in hand. A profit has been earned during the 
half year sufficient to pay a dividend at the rate of 5 per cent. per 
annum, 

A largely attended meeting of the shareholders in the Silkstone 
Fall Colliery Company (Limited) was held at Barnsley on Friday 
last. Many very strong statements were preferred against certain 
gentlemem lately holding important postions in the oynn and 
some peculiar revelations were made showing how some coal com- 
panies have been put in the market. One or two strongly worded 
resolutions were passed, and after five directors had been elected, it 
was decided to issue 2000 shares at £5 each. 

Some uneasiness is felt by individuals interested in various 
small concerns in different parts of the country. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE threatened lock-out in Carmarthenshire, and also, though 
to a smaller extent, in Glamorganshire, is becoming an accom- 
plished fact. At the time I write two of the largest tin-plate 
manufactories are closed, and this week the Messrs. Chivers in the 
Aberdare Valley have given notice of alteration in wages, which 
not improbably will end in the same way. The masters express 
their determination not to recede from their decision, and the 
men are equally firm, This week the agent of the Ironworkers’ 
Association is going to visit the districts threatened with suspen- 
sion; and it is carnestly to be hoped that he will bring about a 
peaceful settlement. There was a meeting of ironmasters this 
week, und I anticipate that in a few days a general notice of re- 
duction will be out. This, I need hardly say, will apply to 
colliers and ironworkers, and the reduction in the wages of the 
colliers will be a serious one. The colliers intend playing their 
old tactics, and are resolved to lessen the output, At a 
meeting lately held this intention was broached in a manner 
that was by no means complimentary to coalowners, if indeed 
respectful or called for. They said that since masters could not 
regulate supply and demand in a way to keep up a healthy trade, 
they would take the matter into their own hands, The notion 
is that if they work but three days a week instead of six coal will 
become scarce and prices be maintained. But this is short-sighted 
policy. At the present time in the Rhymney Valley the colliers do 
not work but about half time, and in many districts this is the 
case; yet coal is now superabundant, and the output is far greater 
than the demand. At most of the collieries there are large stocks 
of coal accumulating, and another fall is certain. The last districts 
to maintain prices have been Merthyr and Dowluis. This week 
notice was issued of a reduction of 2s, in the ton. 

At Nixon’s Colliery work is going on briskly, and at the present 
rate of sinking I shall soon expect them to reach coal, There are 
two novelties at this pit—a pumping engine said to be the largest 
in South Wales, and a method of building concrete houses for the 
workmen, which promises to be a most happy bit. Some timeago 
the masons struck work there, and the management was reduced 
to difficult straits. They wanted to build brick or stone cottages 
for the workmen, but no masons could be had, Forthwith the 
idea of building concrete houses, easily done by the ordinary 
labourers, was mooted, and the result is warmer, cheaper, and 
better cottages than can be found anywhere else in South Wales. 
This will be a valuable wrinkle for coliiery proprietors, who ought 
forthwith to visit and inspect the place. 

The wire-workers at Mr. Henley’s works near Pontypool are on 
strike, having refused to accept the reduction of 74 per cent. 
At Beaufort and neighbouring works wire-working is superseded 
by coal-working, and a late visitor to these formerly flourishing 
places says that they are desolate in the extreme, and present a 
similar appearance to the Merthyr and Dowlais works during the 
late strike, 

At some of the wire-works there is a little trade still doing. 
At Cyfarthfa the appearance to an outsider is one of briskness, 
but there is little make seut off. Rhymney Works sent off 1000 
tons of rails to Ibrail last week ; Dowlais, 300 to Taganrog and 560 
to Stockholm; and Llynvi and Cyfarthfa two small cargoes of 
bars to Constantinople. The largest shipment of rails was from 
Ebbw Vale to Calcutta, 2070 tons. Aberdare Works continue 
moderately busy. The Nantyglo and Blaina Company despatched 
700 tons of rails last week to Sweden ; and Blaenavon, 412 to San- 
tander; Tred Company, 330 to Oporto; and the flourishing 
works at Landore, 1310 tons of steel rails to New York and 
Boston. 

In tin-plates there is not much doing, the only cargo of note 
being 400 boxes to Lisbon, from Madge and Cv., of Swansea, 

I understand that Messrs. Tangye Brothers, of Soho, are intro- 





system, for deep drainage. 
There is considerable ferment in the Forest of Dean respecting 





or almost entirely unremunerative, and is of more use as keeping 
the men and machinery in motion than as an addition to profit or 


the proposal of the coalowners to reduce wages 20 per cent. Mr. 
Halliday or Mr. Pickard is daily expected there. 


of many of the lecal | 


ducing into Wales unusually powerfal steam pumps on their | of the 


A meeting of the Associated Coalowners has just been 
Cardiff, when it was resolved to discruntonanes tho Medinionat 
mye by the colliers, and to postpone the reduction of wages for 
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March 5th says : “‘ The famous old revolutionary frigate titu- 
tion was brought from Annapolis, many ths ago, to this port 
for the purpose of being rebuilt. Her timbers were so rotten that 
she threatened to fall to pieces if not repaired, and for this purpose 
she was sent around to our navy yard. She was immediatel 
dismantled, not a spar or piece of rigging being lef on the hull, 
While this work was going on the Spanish trouble occurred, and 
work was for the nonce stopped. Now, however, it will be resumed 
and prosecuted briskly. Sogrand a relic of the early days of the 
nation cannot be allowed to perish. This morning she was raised in 
the huge floating dry dock, and towed around to the south wharf. 
Here, by means of the greatest force, she was pulled from the 
dock up on to the stocks, To accomplish this three hundred men 
were employed and huge cables from half a dozen capstans, and a 
complication of enormous pulleys leading out to the vessel were re- 
quired. Whenthe capstans weremanned and the cables felt thegreat 
tension upon them, the vessel moved gradually, though very slowly, 
from the dock = the well-greased ways. e Constitution was 
decorated with the national bunting, and a great crowd assembled 
to witness the operation, and cheered her lustily as she was drawn 
upon the wharf.” 


EsTIMaTION OF Inon By CoLORATION,—Mr. T. T. Morrell, of the 
Cambria Ironworks, gives the following simple method of estimat- 
ing the richness of iron ores :—Persons, says Mr. Morrell, selecting 
iron ores for the furnace may be to be reminded that the 
quantity of iron can be approximately estimated by a coloro- 
metric methods. For purpose the deep coloured solutic n of. 
iodine, produced by reducing perchloride of iron by iodide of 

tassium (as in a well-known volumetric method), seems most 

ikely to give uniform results. Dissolve 0°100 gramme or more of. 
the ore in hydrochloric and filter into a test tube. 
much free acid is present, nearly neutralise with potassa ; if proto- 
chloride of iron, oxidise with permanganate of potas, and 
tha gine aulons dieeppeas Add now some of 
potassium, immediately close the tube, heat till the reaction 
plete, and compare, when cold, in a rack of standard 
(Britton’s colorimeter), or with strips or tubes of glass of the 
tint. It is best to use about Merrett tog ide in each 
and to standardise each tube of the colorimeter by tests with 
rent quantities of a solution of perchloride of iron, Small 





toy 
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chlorides of lime, mangnesia, manganese, 
affect the results, With care the results should 
1 per cent. The addition of any other substance 
the colour of the iodine solution is unnecessary, and 


i 
i 





the use of too small a quantity of ore. 
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off the to The expedient is extremely ingenious, | ftying to pieces. It is quite evident that Messrs. Rieter 
SELLBGAESS. and is, we understand, ay wort successful. have hed toe nothing that can add to the efficiency or 
No. IL The construction of the footetep is shown in the accom- | safety of the machinery, and their work is the more 
- Our ‘illustrations this week at page 234 show the ying small ving. It is very iar, and will | valuable as an example of the best class of hydraulic 
t which the turbines at eo give oe und by a reference to the illustration on | mechanism. 


motion to the a mill A w workin 
establishment is shown w. They are, we think, self- 
explanatory, and no difficulty will be met with in compre- 
hending the section of the phosphate mill, and the pulleys 
by'which the wire ropes im motion. The horizontal 
aft above each turbine is fitted with two rope pulleys 5°5 
metres, or a little over 18ft.in diameter,on which run the wire 
ropes 34 millimetres or 1-339in. in diameter. Each of these 
pulleys will transmit 300-bhorse power at seventy revolu- 
tions per minute, corresponding to a velocity of about | 
3920ft. per minute. The construction of the pedestals by | 
which the gearing is carried is very clearly shown in the | 
engraving we published last week, and needs no description 
here. e turbines, as we have stated, are of the Jonval 
pattern, One of the princi difficulties met with 
in the construction of turbines lies in the great 
lead borne by the footsteps, and the obstacles which 
stand in the way of proper lubrication. Many expe- 
dients have been adopted to reduce friction. ey all 
bear a strong resemblance to the devices employed to take 





page 216. It will be seen from that that the footstep is 
placed above the turbine instead of below it, as from the 
conditions of the case the platform beneath the wheels and 
constituting the upper end of the bottom of the tail race 
is practically inaccessible. On this platform is bolted the 
strong flange of a wrought iron spindle or column, the 
upper end of which is shown at a in the annexed en- 
graving. This wrought iron shaft passes right up the 
ollow cast iron turbine shaft, on the upper end of which 
is an enlargement, shown very clearly at page 116, in which 
enlargement is the footstep. This footstep ¢ is made of the 
best cast steel, and is pyramidal in shape, with grooves and 
collars as shown. It works in a gun-metal seat d, with 
perforations for oil set in a casting c, with projections 
Inside to receive the gun-metal seat; an ee spindle 
up the shaft, and is provided with a gun-metal 


passes up 
nut at the top, by which the distance between the wheels can | 


be adjusted. Each turbine takes its water, as we have said, 
through a pipe passing through the dam; this pipe is of 
cast iron, and is 2°61 metres, or 8ft. 7in. in diameter. 


THE TEMPERATURE OF THE EARTH. 

In a recent article on “The Possible in Coal Mining,” 
we pointed out that the theoretic presumption, as 
well as some observations of late years, have indi- 
cated that the rate of increase of temperature 
with depth beneath our earth’s is a de- 
creasing ay - : Ss ——— - — was omm7, 
supposed ysi 0 of a few years ago. We 
ps naveted ts the — ae departures which have 
been remarked in the law of conformity in the increment 
of hypogeal temperature, not only in shafts at different 
localities, or not far distant from each other, and even 
in one and the same shaft, Thus, in certain shafts the 
rate of increment below the isothermal plane—that is to 
say, the plane of invariable temperature—situated not 
many feet below the surface, at which the heat of summer 
| or the cold of winter ceases to penetrate or be indicated by 
a buried thermometer, has been found to accord with a 











ooc= 





f — 
( 


C1 TL 























128" 00 





vane 


+ AN 








the thrust of screw shafts. One scheme consisted in the use 
of a series of discs of hard steel interposed between the end 
of the shaft and the bottom of the footstep, the theory 
of their action being that as soon as one disc got hot, it 
would adhere to the end of the shaft and revolve with it. 
Thus the friction was transferred to a different pair of 
surfaces. As soon as these got hot they adhered and re- 
volved together, and the process was repeated to the last 
ir. But by the time the last disc and the end of the 
‘ootstep adhered, the end of the shaft and the first disc had 
cooled down so much that the shaft no longer rotated the | 
disc, but rotated on it as at first, and so the process was 
repeated. Another arrangement consists in the use of a 
small sys worked by the turbine, which continually in- 
jects oil in small quantities to the footstep. In the Belle- | 
garde turbine neither of these devices is employed. The 
turbines are 2°45m., or 8ft. jin. in diameter outside, and | 
1°675m., or 5ft. 6in., inside, and they are each furnished 
with a partition ring. The portion of the wheel inside the 
ring is closed during low-water when the fall is high, and 
opened when the back-water is up in floods and the fall | 
reduced. So far as we are aware this arrangement | 
is almost unique. The wheels are seated in large cast iron 
pipes or casings, closed at the top, and taking water through | 
pipes at right angles, i ugh the dam mentioned 
in a previous impression. e tops of the casings or pi 
are by strong dished plates, as shown in our last 
impression, with bearings and stuffing-boxes for the tur- | 
bine shafts to through. Each of the turbine shafts | 
consists of a hollow cast iron column or pipe in two lengths, | 
firmly bolted together, and secured by the aid of strong | 
flanges and sunk steel keys. These flanges serve also for 





peed aye of large dished cast iron which are | 

flanges : jecting into Cnn no rane < nee m8 | 
in e casing, as shown at 

These discs are introduced to relieve the techies tren 

the t of the head of water brought to bear on 

them. may be called counter- re plates. The 


intervening between them and the covers or lids of 
e wheel casings are placed in communication with the 
tail water by a P pipe; which conveys away all the water 
that may past the counter-pressure It is 
obvious that the water in the dip pipe tending to fall 
away continually into the tail, maintains a partial vacuum 
above the-counter-pressure plates, and thus takes the load 


WO )D WORKING FACTORY AT BELLEGARDE. 


Close to the turbine is fitted a strong throttle valve, as 
shown at page 216, for regulating its velocity, and this is 
eee in communication with a governor. Between the 

rst and second turbine is fixed a small auxiliary turbine, 
intended to open and shut the main sluices, which are 
distinct from the throttle valves ; this is clearly shown at 
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may be added, a ge- 
g, the water is 


aoe ae i ye lig ah i 
ut w —a very necessary precaution 

ing which the turbine would race off at double its 
speed, and the first pulley would incur the risk of 


page 216. 


no 


certain law toa certain depth, then to alter, so that for some 
distance downward the rate of increment is less than above, 
and again below this to alter again, and the increment for 
equal increase in depth to become greater. These changes 
were attributed to differences in the conductivity for heat 
| of successive overlaying strata. It was pointed out that 
as the fact of an increase of temperature in descending 
proved that the interior of our L is hotter than the 
exterior, so as in the case of cooling bodies, there 
was a wave of heat constantly passing upwards and out- 
wards. If this wave were at any of its ascent ob- 
structed by having to pass through a large stratum of 
material of low conductivity, the temperature of the more 
| or less contiguous strata below of ter conductivity 
| must rise. This explanation is perfectly well founded, but, 
taken alone, is not capable of accounting for all the facts. 
The late Mr. Hopkins, of Cambridge, who examined the 
subject carefully several years since, announced the con- 
clusion that the local disturbances of hypogeal tempera- 
ture observed could not be accounted for by differences of 
conductivity alone, and expressed his opinion that some 
| other unknown agency was co-operative with that. He, 
however, offered no suggestion as to what the nature of that 
| other agency might be, nor has any one else offered a tenable 
| solution of the problem, which up to a very recent period 
remained unsolved. The true—and, it can scarcely be 
doubted, complete—solution of the problem has at length 
| been found, as one of the consequences flowing from a phy- 
| sical investigation conducted with a different though a 
related object in view, namely, the cause and nature of 
voleanic heat and energy. We purpose here to give, as of 
neral interest to the readers ‘of THE ENGINEER, & popu- 
exposition of these results, and to point out one or two 
of the practical Wee gee that flow from them. In 
vce we ft. bstain = much as possible from 
8 tive or a physics. 
That our erabe a slowly cooling body as stated — 
—a planet subject to secular —is a fact w. 
does not admit of a doubt. Our globe, with its ae 
of air, vapour, and cloud revolving in sidereal space, whose 
temperature is more than 200deg. Fah. below zero, is 
constantly dissipating its heat, for even the coldest parts of 
our earth’s surface are of a temperature far higher than that 
of space, the heat of the latter, the surface 
by conduction, being radiated and evected by the winds, 
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which in their turn, through the medium of the clouds, 
radiate the heat they have received. Indeed, were it not 
for the beneficent effect of cloud and vapour in restricting 
radiation direct from our earth’s eulee — blanketing, 
in our world, as it were—the rate of refrigeration of our 
globe would be such as in a pe Aad short time to 
destroy all life upon its face, and the difference’in our 
temperature between summer and winter—as in the moon— 
would at once extirpate many races of animals and plants, 
Yet, mitigated thus as it is, it has been proved by the 
application of certain of Fourier’s formule to the rate of 
increase of temperature with depth—as recorded for many 
years beneath the Observatories of Paris and of Edinburgh— 
that our globe is at present losing heat annually at a rate 
equal to that veniieell' to melt 777 cubic miles of ice at zero 
to water at the same temperature; and as 1 Ib. of ice at 
zero requires 143 deg. of heat—or units of heat, assuming 
the capacity for heat of water the same at all tem 
ratures—the “latent heat,” as it has been called, of ice being 
143 deg., and a cubic foot of ice at zero weighing 58°7 lb. to 
melt it, so the above volume of ice melted represents 
n x 58'7 x 143deg. x 777 =deg. Fah. of heat, x being the 
number of cubic feet in one cubic mile. Enormous as this 
annual loss of heat seems to us—so much more enormous 
in proportion is the mass of our globe—that such observa- 
tions as are available have failed to detect any change in 
the climates of Europe as due to it during the last 2000 
years, All bodies known to us contract in volume as they 
become colder, and our earth is thus contracting in volume 
or in diameter as it cools, 

La Place endeavoured to prove that had our globe cooled 
by even a fraction of a degree Centigrade during the last 
2000 years, the effect by reduction of the globe’s diameter 
would have sensibly affected the length ef our day. But, 
besides other untenable data for his calculation, the 
whole force of his argument is destroyed by the fact—not 
regarded by him—that the outer shell of our globe as it 
becomes increased in density by contraction due to cooling 
may do so in just such a ratio as to conserve the energy of 
angular movement of rotation of the whole globe constant, 
although its actual diameter may year by year decrease 
just as the energy of rotation of a fly-wheel revolving at a 
given rate may remain constant, although its diameter 
may be decreased, provided additional mass be given to 
the rim by removal of matter from nearer the centre. 
Small as is the annual contraction in volume by cooling of 
our globe as a whole—so small as to elude direct observa- 
tion—its amount can now upon data derived from very 
recent researches be calculated, and has been shown 
competent to effect striking consequences in the regimen of 
our planet. With its exact amount, however, we are not 
here concerned, but only with the fact that our world is a 
cooling and a contracting spheroid, and that like all solid 
bodies passing from a higher to a lower temperature by 
radiation, the interior or central parts are hotter than the 
superficial ones, One more condition we must take into 
view in order to understand what is actually going on 
beneath our feet. It has been proved experimentally and 
by inference that the coefficient of expansion or of contrac- 
tion of all substances increases as the temperature of the 
substance itself is greater. Thus, a ball of iron, or of 
glass, or of clay, when red hot, expands more by being 
further heated one or more degrees than it does when 
heated the same number of degrees, the ball being at the 
temperature of our atmosphere, and vice versi the same is 
true for contraction produced by cooling a given number 
of degrees at different absolute temperatures. 

Let us see what follows from these facts. The superficial 
parts of our globe—the crust or shell, as these are usually 
called by geologists—are colder than the deeper or more 
central parts, or nucleus of geologists. This is true, 
whether the latter be solid or liquid, intensely hot, or only 
relatively hotter than the exterior. The globe as a whole 
loses heat dissipated into space, but in a given time—a 
year—the colder outside shell loses very little heat as com- 
pared with the hotter nucleus, whose volume too, much 
exceeds that of the shell. The heat from the nucleus is 
thus transmitted by conduction to the shell and radiated 
from the latter; so to say the heated parts of our globe 
cool through the colder shell, while the latter, having much 
less heat to part with, loses but little itself. Not only does 
the largest portion of lost heat come from the hot central 
parts, but the latter—in accordance with what has been 
said above—contract more for each degree of heat lost, per 
unit of volume, than does the colder shell. 

The result of this is that the central portions of our 
globe constantly tend to shrink away from beneath their 
enveloping shell, faster than the rate of contraction of the 
latter will permit it to follow down after them. Were the 
shell absolutely rigid it would in the end, and at some 
thickness of the shell, have to part company with the 
nucleus, leaving a space between the latter and the 
shell; or, if they could not part company, then at length 
the nucleus would tear itself asunder, in one or more dia- 
metrical planes, leaving » hollow about the middle—just 
as in a large solid globe if{cast in iron, and left to cool, the 
outside becomes rigid and colder than the inside; and 
so the contraction of the central parts can only be met by 
the metal at that place parting asunder, as it actually does, 
leaving the hollow cavity or “draw” so well known to 
ironfounders. One of the effects, then, of this difference 
in the rate of contraction between the central and the 
superticial parts of our globe is, that the latter tends to 
become partially unsupported by the shrinking nucleus, 
and in so far has to sustain itself inst gravitation, z¢., 
to support part of its own weight like a dome—that is to 
say, by the natural pressing of all its parts against each 
other in directions tangential to the shell, or, as we should 
commonly say, horizontally. These tangential thrusts 
existing in the shell of our globe form the basis of Mr. 
Mallet’s theory of the nature and origin of volcanic heat 
and energy, as presented to the Royal Society in June, 
1873, and recently published in the “Philosophical Trans- 
actions,” Part L., for that year. 


The mechanical work of these thrusts has been proved | 


by that author, as well as quite independently by the Rev. 
QO. Fisher, of Cambridge, and previously by Professor 





Belli (an Italian physicist), to be enormous, being upon 
each pair of vertical sides of an imaginary cubic mile of 
the earth’s shell, in round numbers, 2000 times its weight, 
and far greater than is needed to crush to powder the most 
resistant rocks of which we’ know anything. In the 
“work” of these thrusts transformed into their equiva- 
lent of heat Mr. Mallet finds the effective source of 
volcanic heat and energy. With that theory directly 
we have nothing here to do, but it has been necessary to 
sketch in part its outline in order that our readers may be 
able to form a clear conception of one of the conse- 
quences of the existence of these tangential thrusts, from 
which Mr. Mallet has deduced his, explanation of the 
observed perturbations in the increments of subterranean 
temperature which we have referred to, and which we now 
proceed familiarly to explain. 

If a prismatic bar of metal, rock, or other quasi-rigid 
material be lengthened by tension or shortened by 
compression, heat; as is well known, is developed 
in the bar by the transformation of the work done 
upon its particles by the distortion of its form. The heat 
y aah is proportional to the work, so that if P be the 
applied pressure and 7 the amount of compression or range 


through which P acts in terms of a foot, then er =H, 


the amount of heat, J being Joule’s equivalent for the 
British unit of heat of 772 1b. raised one foot. 

Let, us now suppose several prismatic bars, such as C, 
S, and G in the diagram, of different materials, 
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varying in compressibility and in resistance, per unit 
of section, to pressure, all of equal length, but varying 
or not in their two other dimensions, so arranged parallel 
to each other as to be compressed between two parallel 
vertical planes by a force exceeding the resistance of the 
most resistant of the bars. As in the diagram, let them be 
previous to compression all at the same temperature, and let 
it be assumed that no communication of heat can take 
place between one bar and another. As the two parallel 
planes A and B approach each other, parallel to them- 
selves, all the various bars between are compressed alike 
through the same distance 7, but the pressure P upon the 
several bars is proportionate to the resistance of each. 
The work done in each therefore varies, and with it H, 
the heat developed in each bar. The temperature of each 
bar depends therefore upon H and upon the mass and the 
specific heat of that bar, and this is true no matter how 
irregular may be the form of the bar,or whether the pressure 
be exactty¥'end on or more or less oblique to their length. 

Now, as from what has preceded we know that the 
whole external shell of our globe, to a depth of many miles, 
is in a state of tangential compression, so the bars in our 
figure may represent so many overlaying strata of various 
materials and resistances—our compressing planes A and 
B being then two imaginary planes taken at any moderate 
distance apart and radial, which, by reason of the large 
dimensions of our globe, may be viewed as parallel and 
vertical. Thus we have the temperature in each successive 
overlaying stratum, apart from possible slow chemical 
action going on or access of water from the 
surface, determined, first, by its depth from the 
surface, and by its conductivity offering more or less 
resistance to the wave of hypogeal heat passing up- 
wards through the strata. But, secondly, we have this 
temperature in each stratum modified by the amount of 
work of tangential compression expended in it in a given 
time; and all three conditions—viz., depth, conductivity, 
and work of compression, determine finally the actual 
temperature of each stratum. Thus, if G be some very 
resistant crystalline rock—such as the granite underlying 
some of the French coal measures—with also a high con- 
ductivity, its temperature may be less than that of C, if 
the latter, though offering less resistance to compression, 
has a very low conductivity; and again, S may be a coal 
formation, presenting numerous superposed strata varying 
both in compressibility and conductivity, and thus the 
temperature in each varying at every few fathoms from 
that which would be due to depth alone. In the illustra- 
tion here given we are obliged, by want of space, to omit 
reference to many accidental conditions that actually come 
into play in nature here, asin all great cosmical mechanism, 
in further modifying the temperature of each stratum. 
For example, one consequence of the difference in com- 
pression of two immediately superposed strata, is that 
differential sliding movement takes place at the surfaces 
of contact; the result is friction, and the further 
development of heat due to the work producing that; and 
there is little doubt that this is one cause of the higher 
temperature which has been remarked at the junction 
planes of different strata or rock formations. 

To pursue the subject further, however, would be to 
plunge too deeply into cosmical physics. The practical end 
which we have had in view is to point out, first, that the 
old received notions as to temperatures to be met with at 
any depth—as due to some supposed uniform increment 
with depth—are not quite true, and can afford no sure 

ide to him who purposes to sink for coal to greater 

epths than yet have been tried ; secondly, that at a 
given depth the coal, or metal, miner may encounter 
a higher or a lower temperature than that due to the 
accepted views and to depth alone ;‘thirdly, that an accurate 
-stratigraphical knowledge sufficiently widely extended in 
and around and below a locality in which it is projected to 
sink to a great depth for coal may enable certain predictions 
as to the temperature to be met with ; and lastly, that 
possessed of such stratigraphical information, we can, on 
_ grounds of ter or less certainty in proportion to the 
exactness P geno information, decide upon. sinking and 











working wherever the conditions of hypogeal temperature 
shall appear the most favourable, 7.c., the temperature on the 
whole the lowest that the conditions surrounding the 
locality of the coal field will admit. As the stratified 
rocks roughly reach an average depth of from twenty-tive 
to thirty miles, we may never expect to work anywhere 
but within their limits, and thus, within these, where the 
disturbing forces we have described are always active in 
modifying subterranean temperature to a degree the limits 
of which are as yet unknown. 





ON THE EFFECT OF IMMERSION ON SCREW 
PROPELLERS.* 
By Professor OSBORNE REYNOLDS. 

IN a paper read before this Institute last year, I showed that the 
phenomena of screw propulsion called ‘‘ racing” is due to the 
difference between the conditions under which a screw works 
when so far buried below the surface that it does not break the 
surface, and when by breaking the surface it is able to draw air 
down behind its blades. The present communication contains the 
results of some experiments which bear on the same subject, 
and which are of a somewhat different kind to those previously 
described, In these experiments, my object was to determine 
how far the depth of immersion affected the reststance which a 
screw encounters when not travelling forward—when the boat is 
stationary. It has been stated by several writers—and there seems 
to be a very general impression—that the resistance which the 
water offers to the turning of a screw is greater at greater depths. 
This certainlyis shown to be the case bythe experiments of Messrs. 
Rennie and Maudslay. Now, neither the friction nor action of 
liquids against a moving vane is effected by pressure in a usual 
way, consequently this increase of resistance in the case of the 
screw requires explanation. This explanation is to be found in 
the action of the air drawn in from the ‘surface ; or rather, I 
should say, is due to the atmospheric pressure acting when the 
air is excluded. When the screw is sufficiently near the surface 
to draw air down, then it will only be working on a partial stream 
of water, and the quantity of water which it will be able todraw 
within its range will depend, not upon the velocity of the screw, 
but upon the velocity with which fresh water from behind will 
replace that which the screw removes, and this will obviously 
depend on the head of water above the cavity, or its depth below 
the surface. When, however, the screw is once sufficiently below 
the surface not to draw air, then, owing to the pressure of the 
atmosphere being added to the head of water, the total will be 
greater than necessary, and it will be acting on a full stream of 
water, and no further immersion will affect its action ; unless, 
indeed, it be drawn with sufficient velocity to cause a vacuum 
behind its blades. Such cases, however, do not come within the 
range of ordinary experience—for the exclusion of the air has the 
same effect as an extra immersion of 30ft. This explanation is 
fully established by the following experiments ; which also con- 
firm the results of my —— experiments on racing. For in 
this case the action of racing was invariably attended with 
frothing, and vice versé. The screw used in these experiments 
was 2in, in diameter ; and was connected with a spring, which in 
running down made the screw turn 240 times. The resistance 
which the screw encountered was shown by the time taken in 
running down. 

First Series of Experiments, during which the same strength of 
Spring was used. 





Number of | Depthof Time taken to 





experiment. | immersion. run down. Remarks. 
Seconds, 

1 1 19 Did not race. 
2 2 19 Do. 
3 3 20 Do. 
4 a 20 | Do. 
5 1 20 Do. 
6 5 20 Do. 
7 s 20 Raced a little at starting. 
8 4 12 Raced. 
9 +5 12 Do. 

1 f 12 i Do. 

il 0 12 { Do. 

12 0 12 ! Do. 

13 3 10 Do. 

14 q 7 Do. 








Second Sct of Experiments, during which the same Spring was used, 
but which was stronger than that used in the previous case. 








Number of | Depthof Time taken to Remarke. 
experiment. | immersion. run down, 4 
| Seconds. 
| 3 } 10 Did not race. 
1 10 Do. 
| & } ll | Raced at starting. 
3 11 0. 
1s } 9 Raced intermittently. 
re | 9 Do. 
i | 6 | Raced. 
4 | 4 Do. 
0 | 4 | Do. 





From these experiments we must conclude that so long as the 
screw is not frothing—is working in solid water—the resistance is 
independent of the depth of immersion. Hence it follows that it 
is probable in Mr. Rennie’s and Mr. Maudslay’s experiments the 
screw was frothing all the time. It must be remembered that 
when the screw or boat is stationary there is a much greater chance 
of drawing down air than when it is under way. While on one of 
MclIvor’s boats—the Palmyra—last summer I observed that when- 
ever we made a start the screw frothed the water, although at the 
time the tips of its blades did not come within 8ft. of the surface, 
and when we were under way in calm water there was no froth 
whatever. 





THE PRESERVATION OF Woop By SULPHATE OF CoprER.—The 
Boucherie process of preserving wood by the injection of a solution 
of sulphate of copper has received from time to time much atten- 
tion ; ae practical men. Some difficulties, and those of an 
important nature, have occurred, and to the consideration of these 
M. Boucherie, the inventor ef the process, devotes a contribution 
to the Paris Academy of Sciences. The chief objection has, it 
appears, been raised by Mr. Hatzfeld, the inventor of the tannin 
process, The tannin process consists in the use of tannate of 
protoxide of iron in preference to sulphate of copper. Mr. 
Hatzfeld thinks that sulphate of copper being a very soluble salt, 
the preservative action would, under the contra-influence of rain 
or other isture, eventually disappear. To this M. Boucheric 
replies that the salt of copper and the wood would seem to effect 
a very stable combination, asin some instances twenty-five years 
have elapsed since the preservation of the wood. It is doubtless 
true that wood which has suffered disorganisation in its cellular 
structure will not receive the preservative solution; but this 
cause of failure is not so serious as that arising from impurity of 
the salts of copper. Sulphate of copper containing 5 per cent. or 
6 per cent. of sulphate of iron is perfectly unsuited for the 
preservative bath. Now, it.is not rare to find salts of copper 
containing 10 per cent. to 12 per cent of asaltofiron. It is, there- 
fore, necessary to employ pure sulphate of copper or to purify the 
salt, Mr. Hatzfeld cites, pees. the existence of the piles of a 
bridge constructed at Rouen in 1150, Analysis shows that these 
piles were in some way metalliséd with tannate of protoxide of iron. 


* Institution’ of Naval Architects. 
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RAILWAY MATTERS. 


THE Ilkley Local Board has decided to oppose the bill for the 
construction of a railway from that place to Skipton. 

A BILL is before the Maryland Legislature to charter a company 
to build a railroad of 3ft. gauge, from Annapolis, Md., to ti- 
more. 

THE total traffic receipts on the Victorian Government Railways 
from the 1st of July, 1873, to the 22nd January, 1874, amounted 
on 441 miles open to £496,294, and for the corresponding period of 
the ing year, on 338 miles, to £405,823, showing an increase 
of £90,471. E 

Ir is currently reported that the Panama Railroad Company 
are about to shut up all their stations between Panama and Aspin- 
wall, except the one at Mammee, at which Mr. Thomas Sharpe 
will reside, and take charge of the road, the telegraph, repairs, 
&c., formerly divided among six men. 

HUNGARIAN journals affirm that the Government of Austro- 

wnu in the railway treaty just concluded with Servia has 
undertaken the work of bridging over the Danube at Neusatz, in 
order to construct a long proposed line from Pesth vid Neusatz to 
Semlin. By this means a long cherished hope of the Hungarians 
is realised. 


Mr. KIrRTLey, a nephew of the late Mr. Mathew Kirtley, Loco- 
motive Superintendent of the Midland Railway, has been appointed 
successor to the late Mr. Martley, of the London, Chatham, and 
Dover Railway. Mr. Kirtley is a young man for the post, but he 
has been brought up in a good school, and possesses the abilities 
and tact which lead to success. 

THE latest advices state that in Victoria the work of railroad 
extension is going on, and there is every prospect of its con- 
tinuance. The Commissioner of Railways was constrained to 
— a deputation which waited on him that a survey should 

made of an entirely new line through the Upper Yarra villages 
which skirt the magnificent Alpine scenery of that district. 

Tue works on the Madeira Railroad, Bolivia, have been brought 
to a standstill by the lakes and swamps which have been met with. 
All the engineers have left for England, and the impression is that 
this undertaking of Colonel Church in that part of the Bolivian 
-\mazons will be a failure. A proposal has been made to the 
Government to construct a railroad from La Paz to Lake Titicaca, 


Tue total length of railway open for passenger traffic on the 
31st of December, 1872, was 15,814 miles, distributed as follows : 
—In England, 11,316 miles ; in Scotland, 2587 miles ; in Ireland, 
2091 miles. There was an increase in the length of line between 
the end of 1871 and of 1872 of about 3 per cent.; in England of 
2°6 per cent., in Scotland of 1°9 per cent., and in Ireland of 52 
per cent. 


SPEAKING of the Southern Kentucky Railroad, the Lexington 
Herald says :—‘‘ The bridge over the Kentucky river on this road 
will be the highest on the continent. It is 275ft. above low water, 
and has a span of 1236ft, The towers, erected by John A. Roebling 
years ago, cost 100,000 dols., and rise 365ft. above low water. Nine 
bids have been made to construct the bridge, eight for the truss 
plan and one for a suspension bridge as originally contemplated.” 


Two crowded and important meetings have lately been held— 
the first at Modbury, presided over by Mr. Hingeston-Randolph, 
of Ringmore; the second in the Town Hall, Kingsbridge, presided 
over by Captain Twysden—in support of a scheme for a railway 
from Plymouth to Dartmouth, through Yealmpton, Modbury, 
Aveton-Gifford, Kingsbridge, and Tor-cross. Resolutions inviting 
the directors of the Devon and Cornwall Company to carry out the 
proposed scheme, in extension of their line now being constructed 
to Sutton Harbour, were enthusiastically supported, and carried 
unanimously. It is likely that this movement will be ful 
in opening up very shortly this fertile district, which at present is 
shut out from the advantage of railway communication. 

THE following are the particulars of the strike at the Susque- 
hanna works of the Erie Railroad Company, which has just termi- 
nated. On Wednesday last 1000 mec. ics struck work because 
their wages for February had not been paid. They were told that 
the paymaster was then at Port Jervis paying off men, and was 
expected at Susquehanna on Friday. The men, however, refusing 
to wait, took possession of the workshops, and disabled forty 
engines and stopped all trains. They, nevertheless, allowed pas- 
senger trains to run on Sunday. The sheriff being unable to con- 
trol this situation of affairs, the governor sent troops to enforce 
the laws and put the company in possession of their property. In 
this they succeeded, and trains have since been running regularly. 
On Monday the strikers were paid and dismissed, and are now 
begging to re-enter the company’s service. The strike is declared 
to be entirely unjustifiable. 


THE conveution concluded between the Italian Government and 
the Southern Railway Company requires the latter to form itself 
into a new cempany to work for twenty years the Southern 
branches, of which it has held tae concession up to the present, as 
well as the Roman, Calabrian, and Sicilian lines, The company 
engages to complete the railway systems in Calabria and Sicily, to 
construct a new line between Salmona and Rome, and to repair 
the Roman lines. The execation of these works is to be spread 
over several years, and their cost is set down at 300,000,000 lire. 
The company will issue bonds for this purpose, guaranteed by the 
Government. By this operation the budget of the State will be 
relieved of a considerable item of expenditure. The French 
Crédit Mobilier, representing the French olders in the Roman 
railways, the Italian National Bank, the Italian Crédit Mobilier, 
the General Bank, and other establishments, will form part of the 
new company. The convention is favourably received in Italy. 

WE learn from Captain Tyler's general railway report just issued 
that the total receipts from railway working amounted to 
£51,304,114 on 15,814 miles for the year 1872, against £47,107,558 
received on 15,611 miles for 1871; while the total expenses of 
railway working were £25,652,383 for 1872, against £22,632,046 for 
1871. The proportion of working expenses to gross receipts was 
therefore 50 per cent. for 1872, against 48°4 per cent. for 1871, 
and the percentage of net receipts to total capital increased from 
4°43 for 1871, to 4°51 for 1872. The proportion per cent. of ex- 

nditure to receipts increased, as between 1870, 1871, and 1872, 

rom 52 in 1870, to 53 in 1871 and 1872 in Ireland; from 50 in 
1870 and 1871 to 51 in 1872 in Scotland ; and from 48 in 1870 and 
47 in 1871 to 49 in 1872 in England. e total receipts from pas- 
senger trains increased from £20,622,880 for 1871, to £22,287,555 
for 1872, while the total receipts from goods trains increased 
from £26,484,978 for 1871 to £29,016,559 for 1872, Captain 
Tyler stated that in his general reports for 1870 and 
1871 it was shown that the most important feature in 
eee fe eer trains was the increase of 
the receipts from -class This was again found 
to be case, but in a still ratio, and from a cause not 
then operating. For, whereas the receipts from first-class 
gers increased from £3,948,812 in 1870 to £4,148,108 in 1871, 
to £4,319,185 yong i = hemes , ane for connie 

rom 0 to £5,167,535 in 18 
decreased to £4,198,201 in 1872 ; those from third 
increased from £7 
£10,318,761 in 1872. The sures showing the numbers of passen- 

er journeys by passengers of different classes similar 
{important results with referenee —= 
and the increase of third-class 
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_ NOTES AND MEMORANDA. 
It is stated that a red ink, which resists the action of most 
cherficals, may be made by dissolving carmine in soluble glass. 
Tue collection of Chinese coins in the museum of the Paris 
Mint consists of nearly 800 specimens, some gold and silver. One 
of the pieces dates from 1700 years before Christ. 


A LITTLE glycerine added to gum or glue is a great improvement, 
as it prevents the gum or glue becoming brittle. It also prevents 
gummed ls from having a tendency to curl up when being 
written on. 

M. Kisset states that in separating acetic acid from wines by 
distillation, the acid may escape undetected, because it forms acetic 
ether with the alcohol. This inconvenience may be avoided by 
saturating the wine with baryta. The alcohol is then distilled 
off, and phosphoric acid added to the residue. On distilling 
again, the acetic acid is found in the distillate, and may be 
determined. 

E, REICHARDT points out that most waters take up more or less 
metal from iron and lead pipes, and that copper is not in any way 
a better material. Water which, whe. freshly laid on in 1859 
through copper pipes, contained 72 parts of copper in a million, 
contained 0°8 of copper per million in 1872. Even this latter water 
gave a perceptibly green metallic soap, Although the quantity 
has diminished during the thirteen years, yet at the end of that 
time a most objectionable amount of copper was still taken. 

Ar the suggestion of Sir G. B. Airy, the Colliery Guardian has 
issued for the use of miners a map showing the magnetic declina- 
tion for England und Wales for 1874. A line drawn from Flam- 
borough Head to Corfe Castlegivesthe line of westerly declination 
as 20 deg. ; a line drawn from ShieldstoPlymouthas 21 deg. ; anda 
line drawn from Maryport, Cumberland, to a little to the west of 
the Land’s End as 22 deg. Attention to these magnetic 
variations in mining surveys cannot be too strictly attended to. 

“On the Minute Structure of the Solar Photosphere,” is thetitle 
of a paper by Mr. 8S. P. Langley, in the American Journal of 
Science and Arts for February. This is an examination, carried 
out at the Alleghany Observatory, into the phenomena of the 
‘willow leaves” of Mr. Nasmyth, the “‘rice grains” of Messrs. 
Stone and Donkin, and the ‘‘crystals” of M. Chacornac. The paper 
is accompanied bya well executed drawing, showing the pecu- 
liarities of this remarkable structure, and especially morning 
the behaviour of those filaments when near the places of the solar 
disturbances which occur upon the formation of a black spot. 

In continuation of his researches on the phenomenon of flight, 
M. Marey has made a series of observations which prove how im- 
portant a part the onward movement ofa bird plays in increasing 
the efficiency of each wing stroke. For supposing that in its 
descent the wing did not continually come in contact with a fresh 
volume of air it would act at a disadvantage, because the down- 
ward impulse which, at the commencement of each stroke, it gives 
to the air below it, would make that air so much less efficient a 
resisting medium ; whilst, by continually coming in contact with 
a fresh body of air, the wing is always acting on it to the best 
advantage. For this reason, when a bird commences its flight it 
turns towards the wind if possible, to make up for its lack of 
motion on starting. 

Von Frantzius states that the warm springs of Costa Rica, 
more than thirty in number, may be regarded asa continuation 
of the remarkable series of warm mineral springs discovered by 
Humboldt in Venezuela, and extending for 150 miles from Cape 
Paria to Merida. The Costa Rica springs begin indeed 13 deg. of 
longitude farther west, but are situated under nearly the same 
parallel of longitude, namely, 10 deg. N. in a strip of land 
running for thirty miles from east to west. Most of them occur 
in narrow mountain gorges on the banks of rivers, or are even 
overflowed by the rivers, so that they are visible only in the dry 
season. Their temperature is higher in proportion as they are 
situated at a lower level. The highest observed temperature is 
157*1 deg. The water contains some salt. 

THE Proceedings of the Nova Scotia Institute of Natural Science 
containsapaper “*On the Geology of theCobequid Mountains, Nova 
Scotia,” by Mr. D. Honeyman, ‘The survey described in this paper 
promises to be of considerable scientific and practical importance. 
On the Cumberland side of the range a great ene Bg as 
well as marble-containing series, has been, for the first time, 
recognised. A series of jaspideous and amygdaloidal conglomerates 
which correspond to those of Quebec, Canada, has been carefully 
examined. Above the conglomerates isa considerable thickness 
of diorites, shales, and slates. The shales contain abundance of 
fossils of older forms than any yet found in Nova Scotia. These 
are in the finest state of preservtion. Graptolites of the “most 
delicate and beautiful forms are in a state of preservation 
unexampled in such rocks, 

APPLYING Schlésing’s method for the determination of ammoniato 
the examination cf snow water, Vogel obtained the following 
results :— 

1.—Snow water from freshly fallen snow collected in porcelain 
vessels. 
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From this it is evident that the amount of ammonia depends partly 
on the temperature at which the snow falls (this confirms Knopp 
and Wolff), and = on the nature of the surface on which the 
snow falis and whence it is collected. 


THE common idea is that, at each temperature, ¢, steel takes a 
certain magnetisation, which is less as ¢ is higher, and which it 
retains on cooling, This, says the Scientific American, is not cor- 
rect. M. Jamin p a bar, heated in asand bath so as to receive 
the blue colour of springs, in a bobbin traversed by a current, and 
retarded its cooling by a suitable arrangement. The steel took 
somewhat less magnetism than if it had been cold. Then he broke 
the circuit, and, on examining the remanent magnetism with a 
roof contact, found it much greater than the bar would retain if 
cooled (109 grammes instead of 54). Thus the coercitive force 
does not dimini eee but increases. But if the force of 
detachment be again m , minute by minute, it is found to 
increase, at first very rapidly, then less so, till in a quarter of an 
hour it quite disap’ ; and this whether the bar be kept 
hot or allowed to cool naturally. The transition is almost contin- 
uous from total magnetisation to remanent, which in time descends 
to zero. Now re-heat the bar, but to a less temperature. Its 
total magnetisation, while the current passes, is greater than in 
the former case; but immediately on breaking, the remanent 
magnetism is less than in that case; on the other hand, it 
disappears less quickly, and never entirely. Again, begin with 
out heating the bar. The total magnetism is still greater; the 
remanent, on breaking, still , and invariable with the time. 
| observes that, when one has magnetised an iron bar as 
strongly as it is possible to do so with a current of given intensity, 
magnetisation may be considerably increased by using currents 
of the same direction, but of less intensity. This, however, 
depends on the mode of detaching the armature after interruption 
of the current; in these cases it was detached by a sudden move- 
ment at — angles to the polar faces; if it is detached by sliding 
the the feebler currents do not add to the magnetism 

by the stronger initial current. M. Gaugain considers 

the of the armature weakens the etism; and this, 
— nlement) of the mo of iron, which 
the itive force. He works out a hypothesis of these 

and other phenomena. ==" . 


MISCELLANEA. 


CoLoNEL StvuaRT WortLey has been appointed by the Com- 
missioners of Patents to the Curatorship of the Patent Museum 
— Kensington, vacant by the death of Sir Francis Pettit 


Some trials by the Devastation are about to be undertaken with 
Martin’s anchor. The construction of this anchor gives greater 
facilities for firing from turrets and for ramming than any other. 
For the present the trials are to be confined to this anchor. 


Tue Secretary of the United States Treasury has just made a 
decision orderi her ivon to bo classed on selledl or haze- 
mered iron, This lowers the duty from thirty-five per cent. ad 
valorem to one and a-quarter cents per pound, ten per cent. 


A MEETING has been held to establish an Exchange for the con- 
venience of Barrow-in-Furness and neighbourhood. The movement 
met with the support of gentlemen engaged in all the trades of the 
district. A provisional committee was appointed, to take steps 
for carrying out the undertaking. 

A LETTER from Groningen, Holland, states that on Friday last 
a very violent sea, breaking through the dykes now being made in 
that district, had burst into the encampments of 500 workmen, of 
whom thirteen were drowned. The others only escaped by a very 
precipitate flight, leaving all their property behind them. 

ORDERS have been received at Woolwich for a couple ef 80-ton 
guns. These guns will be 26ft. long, with a chase 24ft. long ; the 
diameter at the breech will be 6ft. The question of diameter of bore 
is not yet settled ; a diameter of l6in. is contemplated. The gun is 
intended to send a shell through 20in. of solid iron at a range of 
1000 yards, 

A rew weeks ago the Hull Dock Company brought forward a 
bill for giving the company power to increase the rate of dividend 
from a maximum of five to one of seven per cent., and for appro- 
priating quays to shipowners and railway companies, &c. The 
directors met yesterday, and decided to withdraw the bill in the 
face of the opposition raised. 


Ir has been found necessary to revive in effect the office of 
storekeeper in the dockyards. It was abolished by Mr. Childers, 
and the duties tacked on to those of the master shipwright ; but 
the various duties put upon the shoulders of that important 
functionary have proved to be too onerous ; one man cannot satis 
factorily discharge themall, and therefore ‘assistant storekeepers ” 
will be appointed to the dockyards. 

On Friday a new telegraph cable was laid inthe Firth of Forth 
between Granton and Burntisland, in place of the principal cable, 
which was destroyed some time ago by a ship riding at anchor 
running foul of it. The new cable, which is of great strength, was 
made by the Silvertown Cable Company. The cable was brought 
to the Firth of Forth by the screw steamer International, and was 
laid under the direction of Mr. Lumsden, engineer, Mr. Tansley, 
chief telegraph engineer for Scotland, and Mr. Lessels, divisional 
engineer. 


THE cause of cremation, writes one of the German correspot 
dents of the Pall Mall Gazette, appears to be rapidly gaining 
a ey The merits of the new system of disposing of dead 

ies are shortly to be tested by practical experiment iu Saxony, 
the two princi towns of which, Dresden and Leipzig, have 
offered to legalise it, as an optional course, supposing its advo- 
cates can practically make good their assertions in its favour, A 
furnace for cremation is now actually in process of construction 
by Herr Friedrich Siemens, a civil engineer. Its cost is estimated 
at 5000 marks, or £250, and it is calculated that the complete 
combustion of a human corps will take about an hour. 


On Monday evening, at the Royal United Service Institution, 
Admiral Sir . Nicholson in the chair, Major J. P. Morgan, R.A., 
made a most important contribution upon the recent improvements 
in the manufacture of pebble power carried out at the Government 
works at Waltham Abbey, in which he pointed out the various 
effects of density, porosity, moisture, stoving, and other condi- 
tions which influence the power and nature of the powder pro- 
duced ; and illustrated the extent of such influences by a large 
number of tabulated details of experimental data. Several com- 
petent speakers discussed the matters brought forward on the 
paper, and added some very pertinent remarks upon the various 
effects displayed by gunpowder charges in large guns. 


Tue report of the Direct United States Cable Company states 
that according to the latest report 1536 nautical miles of the cable 
were completed, and a suitable sight has been selected for laying 
the shore end in Ireland, whilst arrangements have been made for 
the acquisition of land for landing places in Newfoundland, Nova 
Scotia and New Hampshire, in the United States, On the 17th of 
February last the launch of the new cable steamer Faraday, built 
to the order of the contractors, was successfully effected, and the 
first cable that will be laid by her will be the cable of this company. 
In accordance with the terms of the contract, the Faraday will be 
moored off, Messrs. Siemens’ works at Woolwich for the reception 
of the cable on the 15th of April next, 


THE telegraph wires at the Royal Arsenal, Royal Dockyard, and 
other Government establishments at Woolwich, and their connec- 
tions with the head officesin London, were taken charge of by the 
General Post Office on Wednesday. The wires, together with the 
whole of the telegraph plant, have undergone supervision and 
repair by the Royal Engineers, in view of this transfer. The 
large 80-ton hydraulic crane for lifting heavy guns to be erected 
on the new iron pier in the Royal Arsenal, Woolwich, is now in 
course of delivery by Sir William Armstrong and Co, of Newcastle. 
Dr. Anderson, who has for many years been head of the machinery 
branch of the War Department at the Royal Arsenal, Woolwich, 
has retired from the service on superannuation, and his assistant, 
Mr. Hay, has been inted his ¥ 





THE number of locomotive engines on our railways increased 
from 9379 in 1870, and 10,490 in 1871, to 10,933 in 1872; and the 
numberof vehicl clusive of 1 tives increased from 285, {194 in 
1870and311,427in 1871, to 337,899 in 1872; giving an increase per 
open mile, from °60 for 1870 to “68 for 1871 and 1872 as regarded 
locomotive engines ; and an increase per open mile for 18 38 for 
1870, and 20°25 for 1871, to 21°36 for 1872 as regarded other 
vehicles, In the one year, from 1870 to 1871, the increase of 
locomotives per open mile was four times as great as that in the 
twelve years from 1858 to 1870; while there was no 
increase per open mile for the year 1872 over 1871; and also, 
whereas from 1858 to 1870 the number of vehicles other than 
locomotives per open mile showed a slight decrease, there was a 
comparatively large increase per open mile in the two years from 
1870 to 1872. In 1872 the number of locomotive engines was more 
than double, and the number of vehicles was nearly double, the 
number of engines and vehicles respectively in 1858. 


A sERIOUS accident has occurred at the New Harbour Works, 
Dundee, which will result in considerably postponing the opening 
of the Victoria Dock. Within the last month or two very rapid 
proe has been made in constructing the north wall of Victoria, 

i a very large portion of which is completed, and the ground 
between it and the railway made up and levelled. But on the 
25th ult., to the astonishment and regret of the contractors, it 
was discovered that about 100 yards of the wall from the eastern 
end had given way, and was bulging out towards the dock, 
while there were rents in various p! through the masonry. 
The wall was visited and in the even | Mr. 
Cunningham, the harbour engineer, and by Mr. W. ‘Thoms, 
the clerk to the trustees. There will doubtless be a thorough 
investigation made into the cause of the accident; but 
in the meantime it is believed that the whole of the wall thathas 
given way will require to be taken down and rebuilt, and this will 
| entail a very large additional expense. 
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ROTARY HYDRAULIC ENGINE 


DESIGNED BY MR. ARTHUR RIGG, FENCHURCH-STREET. 
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IN our impression for the 14th of January, 1871, we illustrated 
a steam engine designed by Mr. Arthur Rigg, of Fenchurch-street, 
and fitted with a very ingenious arrangement for turning the 
engine over the dead centres without the aid of a fly-wheel. He 
lias applied the same system to the hydraulic engine which we 
illustrate, and which appears to be well adapted for use in ware- 
houses, printing-offices, and any situation indeedjin which a head 


of water is available. 
un-metal, containing a gun-metal plunger, shown by dotted 
ines, The water is admitted bya simple slide valve and eccentric, 


and the engine is single-acting. To take it over the centres and | sure on the subsidiary cylinder coming into play 
effect the back stroke a subsidiary cylinder, C, and plunger is | shaft; and so the action is repeated in a way that 

lunger carries a large roller or | understood from the drawing. The proper velocity is about 50 revo 
acne cam, A, on the crank- | lutions per minute, but the engines work well at much lower speeds, 


employed. The head of this 
bowl, B, which acts on a doub: 





The engine consists of a main cylinder of | shaft. The 
to the head o’ 
going out. The moment the head of the cam has passed, the pres- 





eo in C is always submitted to the pressure due 
water, and is driven in while the main plunger is 


propels the crank 
at will be readily 
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Considerable attention has been bestowed by visitors to the 
Manchester Exhibition ona sectional model of Field and Cutton’s 
vatent steam engine, exhibited by Messrs. Whitley Partners, and 
\ hich is undoubtedly a novelty. We are not aware that a 
description of this engine has ever been published, and think the 
uanexed illustration and description will prove interesting to 
vur readers, The drawing represents an arrangement for 
}umping engines without fly-wheels, cranks, or eccentrics. 
«, low-pressure cylinder. 6, high-pressure cylinder, which with 
its flanges and covers forms the low-pressure piston. c, the fixed-} 
ligh-pressure piston. d, an annular high-pressure steam cham- 
ler surrounding the high-pressure cylinder }, and moving with 
it. This steam chamber is always open to the steam inlet d', 
and always contains boiler steam, which not only forms an 
+fficient steam jacket to high-pressure cylinder b, but also heats 
interior of low-pressure cylinder a. ¢, ¢', piston valves, con- 
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annular steam chamber d into each end of high-pressure cylin- 
der 6, and also allows the said steam, after it has done its work 
in high-pressure cylinder 6, to expand into low-pressure cylin- 
dera, f,f', are cylindrical lugs cast on high-pressure cylinder 
6, which when bored and fitted with blocks f*, f?, form 
steam cushions for piston valves ¢,e'. g,g*, piston valves con- 
nected by a spindle for opening and closing the exhaust from 
low-pressure cylinder a. g*, g*, pistons on the same spindle for 
cushioning the exhaust valves, as shown. Ah, outlet for exhaust 
steam to atmosphere or condenser. j, j', small grooves cut in 
each end of low-pressure cylinder for admitting steam at the end 
of the stroke, from the annular steam chamber d into the end of 
low-pressure cylinder a, for the purpose of stopping the low- 
= piston, and for throwing over the valves g, g' ande, e*. 

, k*, tappets for the purpose of moving the valves ¢, ¢’ in case 
they should be set after long disuse, J, tion of the ex- 





nected by a spindle, which admit steam alternately from the 


haust valve spindle working through stuffing box, for the pur- 





pose of moving the exhaust valves under similar cir- 
cumstances, The action of the engine is described 
by the inventor as follows:—“ On starting the engine 
its first stroke is effected by high-pressure steam from 
annular steam chamberd entering the high-pressure 
cylinder 6, and exerting its influence between one 
end of that cylinder and its fixed piston c, thereby 
moving the combined high-pressure cylinder and low- 
pressure piston towards one end of the low-pressure 
cylinder until steam can pass by the small groove 
j* in the low-pressure cylinder a from the annular 
steam chamber d into the end of the low-pressure 
cylinder ; this rush of high-pressure steam into the 
low-pressure cylinder stops the low-pressure piston 
from advancing further, and at the same time blows 
over the valves e, e and g, g’ into the positions shown 
in the engraving. The high-pressure steam whereby 
the first stroke of the engine has been effected then 
passes directly into this same end of the low-pressure 
cylinder, and a fresh supply of high-pressure steam 
enters the other end of the high-pressure cylinder, so 
that the high-pressure cylinder and low-pressure piston 
are caused to perform their second or return stroke 
by the combined action of the expanding steam in 
the low-pressure cylinder and of the high-pressure 
steam in the high-pressure cylinder, thus completing 
the first double stroke or revolution of the engine. 
The subsequent strokes are effected similarly to the 
second or return stroke just mentioned, by the com- 
bined action of high-pressure steam from the high- 
pressure cylinder expanding into the low-pressure 
cylinder, and of fresh supplies of high-pressure steam 
admitted into the high-pressure cylinder at each stroke, 
as described; the expanded steam, after having done 
duty in the low-pressure cylinder during each stroke, 
being exhausted therefrom or conveyed to the con- 
denser during the next or return stroke.” Many ad- 
vantages are claimed for this ingenious arrangement, 
among which are the following:—That there can be 
no loss of steam in passages, for the steam passes 
directly from the high to the low-pressure cylinder. The 
high-pressure cylinder is jacketed externally, and the low-pres- 
sure cylinder is internally by the travelling steam chamber. 
When this principle is applied to crank engines the thrust is 
equally maintained through the greater portion of the stroke. 





THE +—* =. HORACE 8 Q.C0.—Mr. wae oS Q.C., 
died on Monday morning rather unexpectedly from pulmonary 
disease of the throat and lungs. The deceased enjoyed a con- 
siderable practice at Nisi Prius and private arbitrations, and was 
the eldest son of T. H. Lloyd, who is well known as an advocate. 
The deceased was called to the Bar of the Middle Temple in 
January, 1852, and went the Home Circuit. He was made a 
Queen’s Counsel in 1868, He was greatly respected in the world 
of — especially by civil engineers, among whom he was very 
popular, 
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JONES’ 


WATER TUBE BOILER. 


CONSTRUCTED BY MESSRS. W:LLIAM JONES AND SONS, BEWSEY MILL, WARRINGTON. 








THE boiler represented inthe sooungenanarnatins is the latest 
improvement in thevertical water-tube steam boilereffected by Mr. 
Jones. The shell is cylindrical, and the flues are arranged in an 
elliptical form, as shown in end elevation. It is obvious that 
this flue will uire support. This is given by the insertion 
of aseries of welded and flanged vertical pipes, ese are fixed 
between the top and bottom plates in sufficient number to prevent 
all possibility of collapse. The measurement of heating surface is 
stated to be from 80 per cent. to 100 per cent. greater than that of 
the ordinary round flue or of the double flue of the Cornish 
boiler, and its position is more favourable, the flame being 
broken against the pipes themselves. This elliptical shape is con- 
tinued from the wt of the boiler right up to the fires, from which 
point the circular shape is adopted to form a fire-box;—-this will 
easily be understeod by a reference to the drawing above. 
The fire-box forms two distinct fireplaces, each of which is 
surrounded by circular plates riveted to the flue described above, 
and separated from the other by vertical pipes, similar to those in 
the flue. These pipes are placed in a line 10in. or 12in. apart, 
and form a combustion chamber the whole length of the boiler. The 
arrrangement, we are told, effectually prevents smoke. It is, of 
course, wise to maintain a glowing red fire in the one anda green 
fire in the other, and not to replenish both fires with fuel at the 
same moment. It need hardly be observed that the pipes secure 

ood circulation of the water and a uniform distribution of the 

eat. Two words as to the durability and resistance. The pipes 
of a boiler made and sold in 1838, which was continuously used for 
twenty years, were found to be so little the worse for wear that, in 
1862, they were worked up into another boiler, which has been 
running re ly for the fast twelve years, and may be seen in 
use at the Bewsey Mill Foundry. It has sustained no injury from 
the intense heat, and is as good as ever it was. 





ON A MODIFICATION OF THE JAGN VACUUM 
OR FILTER PUMP. 
By Professor A. E. Foore. 


THE introduction of the Sprengel vacuum pump—-so widely 
known since Bunsen yea it to rapid filtration—has been greatly 
limited by the fact that most laboratories do not command the 
needful head of water. Jagn’s pulsating pump, described in 
Liebig’s Annalen, November, 1872, is capable of producing a very 
good vacuum with a water-fall of 3ft. to 5ft, In adopting this 
pump for laboratory use, I found, in common with many other 
persons, that the form given by the inventor has grave defects, 
Of these the most troublesome lies in the caoutchouc valve, which 
after a time becomes stiff, and acts imperfectly or not at all. The 
valve devised by Thorpe— described in the ‘‘ Philosophical Magazine,” 
October, 1872, and noticed in this journal, March, 1873, has in my 
hands proved difficult of construction, works badly unless perfect, 
and quickly wears out. 

My device is exceedingly simple and easily constructed. It can 
be made of common materials by any plumber or gasfitter. It has 
been in use in this laboratory for some months, and we easily pro- 
duce byit a vacuum of 25in. of mercury. The following is a de- 
scription of the on as modified by myself :— 

A A is a tube about 4ft. long, and from jin. to lin. in diameter. 
To the side of this an arm B is affixed, by means of a T coupling. 
B is from 4in. to 8in. in length, and may have a manometer tube 
attached. C is the caoutchouc vibrating tube which conducts the 
supply of water to A. The upper of A, over which O is 


thrust, is cut off at an le of 40 _— The vibrations are regu- 
lated by a movable arm D. ToB is attached a rubber tube E, 
which leads to the vacuum bell jar or bottle. Within B, and near 


its connection with A, is fixed by cemen: presented i 
oy re 5s = oth avg 
e valve is co! as follows: A 

about lin. long, and of such diameter as to alip easil: mito the 
tube B, is cut away at one end, as in the small cut, where it is re- 
presented in section, with a portion of tube B, leaving a e of 
metal a, This tongue of metal is driven down upon a of sheet 
caoutchouc about one millimetre in thickness b, nek is thus 
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SECTION 


held upon the bevel of the plug, and covers the two channels c c, 
one of which is seen in section. These channels communicate 
with the passage d, made by filing away tangentially the metal of 
pe? me as shown in the cut. The caoutchouc flap is represented 
as lifted away from the face of the plug in order to show the orifices 
which it closes when the water current in the tube B is checked. 
These holes, in order to be perfectly closed by the flap, must be 
at least one-sixteenth of an inch in diameter. The sheet caoutchouc 
should be as thin as possible, as the thinner it is the smaller the 
holes may be, and the better it works. It is absolutely necessary 
that the ples should be tightly cemented into the tube, so that not 
a trace of air canleak through. A clamp placed upon E, and used 
to retain the vacuum, may also be made to regulate the rapidity 
of exhaustion, but this may be done more conveniently by means 
of a stopcock F inserted in C, which regulates the flow of water, 
or by means of a “‘ globe valve” placed in the supply pipe. The 





angle at which A is cut off at the top is also important. If not 
just right, the vibrations of the caoutchouc tube are not perfect. 
y the use of the ordinary gas-fittings (stopoocks, pipes, &c.) we 
have connected one pump to several quite widely removed bell-jars 
or vacuum bottles, 
I have been led thus fully to detail this piece of apparatus from 
a belief that, as soon as known, its simplicity, compactness, 
efficient working, and cheapness of construction will cause its 
eral introduction into laboratories even where a fall of 30ft. can 
obtained without ey Its value, not only for id and 
difficult filtrations, but also for evaporations where the tion 
of heat is objectionable, cannot be over-estimated, 
I will here make note of a simple arrangement devised by one of 
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To the top of the shelving behind the sink fasten a tube verti- 
y. Join one end of this to the water-supply pipe, the other to 
the bulb of a thistle tube, by means of a glass tube inserte:! 
through a rubber cork; through another hole in the rubber cork 
is carried a tube which connects with a vacuum bottle. The vacuum 
produced is of course proportional to the column of water sup 
ported in the thistle tube and its connections. 

For the platinum cone used in filtering, I take an old worn piece 
of platinum foil, one that has been used in blowpipe work, make it 
perfectly smooth, and cut it to the centre on one side, bend it 
till it nearly fits the bottom of the funnel, and then press it in 
place by means of a turned wooden cone. The more small holes in 
the foil the better. 

I will just add that these valves, as shown, as well as 
the entire apparatus, are made in the college workshops here, 
and will be furnished at cost on ~~ to Professor Anthony. 
—American Journal of Science and Art. 





THE WAKEFIELD WIRE FENCE. 


THE scarcity of timber and other fence building material in 
many parts of the United States has rendered the invention of a 








my students, Mr. F. D. Whines which me filtration suffi 
cieatly for many purposes. 


cheap, durable, and effective wire fence of great importance. We 
herewith illustrate a fence, says the American Artizan, which re- 
quires no timber, except for the posts and top rail, The rest of 























the fence may be made of wire. The inventor is Mr. Charles A. 
Wakefield, of Pittsfield, Mass. One of the principal difficulties 
met with in the construction of wire fence hitherto has been the 
liability of the wires to sag when expanded by heat, tighten when 
contracted by cold, and to sag when strained by the efforts of 
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Sa , <aee . no ° 
anim h th els. When attached to rigid 
sup Fgh Kw Sietches e wire so that it remains bent. 
In the fence herewith illustrated means are provided wneoy 
when the wire expands by heat, the increase in length thus 
occasioned is taken up, When the wires contract by oo 
tension is put wu them by the efforts of an to pass 
thro them, they yield without etectshing, at the same time 
that afford t resistance to stop from passing. 
A very examination of the engravings will show how this is 
The wires are made fast only to the end post at 
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one end of a section of fence. They are then passed loosely 
through all the intermediate posts to the other end, and are there 
attached to a set of whififletrees and an evener. These are at- 
tached to a chain and pulley which suspend a weight of sufficient 
magnitude to prevent the wires from 
yielding when strained by cattle, and yet 
allow them to yield before that amount 
of tension is exerted which will perma- 
nently stretch them. This fence has 
been tested thoroughly for four years on 
the inventor’s farm, and has proved to 
be not only cheap, but durable and 
efficient. Figs. 1 and 2 represent a 
longitudinal elevation of one end of a 
section of fence constructed in accord- 
ance with this invention. Fig. 3 
represents a transverse elevation of the 
opposite end, showing only the end 
posts, the equalising pins, and the wires 
coiled around said pins. Pieces of the 
posts are represented as broken out, 
uncovering the upper pin. BB represents 
the posts; CC, a continuous rail of 
wood a top of the fence ; D D, 
the wires; E, the round, and F, the 
square section of the pin; H H the 
weights; II, the board in Fig. 1, and 
the pin in Fig. 2, supporting one end of 
the frame and timber on which the £ 
weights are placed; KK, the chain on a | 
which the other end of the weight 

frames are suspended ; LL, the pulleys; MM, the evener ; NN, 
an ordinary, and R, in Fig. 2, a secondary or short pair of whiffle- 
trees, 











ON HIGH-SPEED CHANNEL STEAMERS.* 
By Mr. H. Bow.py WILson, formerly of Canada. 


ALTHOUGH the passenger traflic on the Channel which separates 
England from the Continent, as well as onthe seas which divide 
Ireland from the island of Great Britain, has increased several 
fold within a quarter of a century, it can scarcely be claimed that 
the circumstance is due in any material degree to the improvement 
that has taken place in the safety, comfort, or speed of the 
steamers performing these services. I find very much the same 
class of vessels navigating these narrow straits and seas to-day that 
I found twenty-four years ago, when I first arrived in this country. 
The only exception to this statement may be made in favour of 
the vessels plying between Holyhead and Dublin, which do not 
date back quite so far. Each new steamer seems to be merely a 
copy or a modification of its predecessor. They are all designed 
as if the point of perfection had been reached, yet all the world 
abuses them as wanting in every essential element of comfort, and 
devoid of seaworthy qualities, 

Having been accustomed to the swift, seaworthy, and luxurious 
steamers which navigated the great lakes of America prior to the 
construction of railways along the shores of those inland fresh- 
water seas, like all Canadians and Americans, I regarded with 
astonishment the inferior class of steamers with which the English 
people were satisfied to navigate the narrow channels separating 
them from the Continent and the Emerald Isle. I endeavoured, 
in connection with another gentleman, to induce the directors of 
one of the lines of railway competing for inental p g 
traffic to construct or encourage the construction of two or three 
vessels on the plan of those well tried lake models, but utterly 
failed, The most frivolous and ientitic objections were raised. 
It was urged by some that steamers with so much ‘‘ top hammer,” 
as the upper deck cabins were called, could not live in a Channel 
sea, and by others that the cost of building and navigating such 
vessels would make them a bad investment. In vain we endea- 
voured to point out the fact that the winds blow quite as hard and 
the waves rise quite as high on the inland seas of America as on 
those of Europe. The pany in question still retains, after a 
lapse of fifteen years, the same miserable, comfortless vessels, and 
consequently a non-improving inental p ger business. In 
vain we pointed out how such vessels as we proposed would double 
or treble the business, and though they might cost more to build, 
they could be made to run twenty miles an hour at scarcely 
greater expense than it cost to obtain twelve or thirteen with the 
vessels then on the route. On returning to this country after 
cleven years absence, I find some experimental steamers about to 
be tried on the Channel—the idea of building a class of steamers 
so thoroughly tested on the lakes of America being still wholly 
ignored. I shall offer no criticisms on the designs of these vessels. 
The capital has been found to make the experiments, and their 
qualities and adaptation to the traffic for which they are intended 
will shortly be brought to an experimentum crucis. The object. of 
this paper is to present for the consideration of the naval archi- 
tects of England the design and principles of a high-speed lake or 
Channel passenger and mail steamer, embracing the essential 
requisites of speed, safety, and comfort, Before entering into the 
merits of the subject, I wish to say a few words which may, 
perhaps, be accepted in mitigation of the criticism I have made on 
the small progress perceptible in Channel steamers in these 
essential qualities. While the class of steamers navigating the 
Channels is so discreditable to those who designed them, and to 
the companies owning them, very important improvements have 
been made in ocean steamers. This is probably in a great 
measure due to the keen competition that has sprung up between 
British and continental ports and America, Having made nearly 
a score of voyages across the Atlantic, since 1851, I have carefully 
watched the progress in the models, and the comforts of a large 
number of steamers up to the present time. The last time I came 
over I came in a vessel of the White Star line, which was two days 
involved in the great cyclone of August last, andI must express my 
great admiration of theseaqualitiesof theship and of all her arrange- 
ments and findings. The cabins being in midships, the only dis- 
comforts I experienced was the shipping of an occasional sea and 
one or two “‘duckings,” which admonished me not to frequent 
certain portions of the ship’s decks, But the quantity of water 
shipped was very inconsiderable compared with what I have 
witnessed in the earlier vessels of the Cunard line, in far less 
severe gales, 

I will now proceed to describe the style of steamer I 
have designed for Channel service, and which will be 
found to embrace the essential principles embodied in the 
old-fashioned splendid lake steamers, so much admired in former 
times for their speed, safety, and comfort, by all European tourists 
visiting the Great West, before the days of railways. Let no one 
confound the class of steamers which navigated the lakes with the 
high-pressure boats which still ply on the western rivers, Those 
lake vessels went out in all weathers at the appointed hour for 
sailing, and no serious accident ever occurred to any of them from 
stress of weather. Like the present ocean steamers, they made 
their passages on time, 

The plan exhibited represents a ‘‘ double-ender,” as they call 
such vessels in America—steamers made to go either end foremost. 
In general we it resembles a Staten Island ferry boat. It 
has a commodious cabin at each end, or rather near each end, on 
the main deck, which for night service may be fitted up with state 
rooms or berths. Between these main-deck cabins is a large space 
embracing the broadest part of the vessel, which is used for the 
storage of freight, as she will carry none below deck, where the 
boilers and engines will be located, occupying a length of 60ft. of 
the hold, or perhaps more, according to the speed required to be 
provided for. ‘The long sharp ends being designed to cleave the 
water, and not possessing more buoyancy than is required to float 
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them up to the load-water line, if they were cut off, are not to 
carry cargo, but may be used for accommodation for the ship’s 
crew, or for steerage passengers. Below the main deck the hull 
will be divided into five water-tight compartments, without 
communication with each other by doors, as is usual in ocean 
steamers, an arrangement attended witli danger in case of a sudden 
accident, such as that which befel the Villedu Havre. The middle 
compartment will contain the boilers and engines. This compart- 
ment will be ventilated by a scientific process, which will make 
the engine room perfectly comfortable, instead of stifling to the en- 
gineers and stokers. The same principle will be applied to the 
cabins. The compartments adjoining the engine and boiler-room 
will be used for refreshment rooms for first and second-class pas- 
sengers respectively. On the upper or saloon deck will be the 
grand saloon. Its dimensions in the design, which is intended for 
night service between Liverpool and an Irish port, are 200ft, long 
by 40ft. wide. For aday boat the breadth may be narrowed to 


28ft. Over the centre, exten: the whole length, will be a raised. | 


trunk, with groined arches and stained glass windows. These 


highly decorated and imposing. As the hull will stand well out of 
the water, or have a high freeboard, I propose to give the vessel 
narrow guards, say 6ft. at the paddle-boxes, and tapering to a point 
atthestems, This will add in the body of the vessel 12ft. to the 
breadth of the decks, and will give on the upper, or saloon deck, a 
walk round the outside of the grand saloon. On the lakes, these 
projecting guards were the full width of the paddle-boxes, but it 
was an objectionable feature in them, inasmuch as it necessitated 
a guard brace to each guard, extending down the vessel’s side to 
near the load line, and in heavy seas interfered with the vessel’s 


spee 

For night service, there were always one or two tiers of state 
rooms taken off the sides of the grand saloon, which reduced its 
inside proportions. For the Channel, a number of small rooms may 
be carved out of each side of the saloon for half its length at its 
widest part ; for these, a small extra charge may be made, which 
will always be cheerfully paid by parties desiring privacy. At each 
end of the saloon will be rooms which may be used for barber shops 
and smoking rooms. When so much room is available, it is not 
necessary to point out where the kitchen and other conveniences 
are to be located. Enough has been described to show how abun- 
dantly such a vessel cau be provided with necessary and luxurious 
accommodations, She will be a grand floating hotel, replete with 
every comfort. Ihave pointed out, with sufficient accuracy, the 
general plan of the steamer, the location of the cabins, grand saloon, 
boiler and engine-room, and the picture submitted will give a good 
idea of the general effect that all the combinations will produce, 
The next thing to do is to describe what sort of a hull or vessel is 
needed to carry this grand floating hotel at high speed, and with 
entire safety across the channels and little seas which make those 
inconvenient breaks in the more favoured method of modern loco- 
motion—the railway. 

If we want speed—and this I assume to be an essential element 
in the premises—we must not stint ourselves to too narrow limits 
of dimension. The day boats on the Hudson River make 20 miles 
an hour, due allowance being made for tide and current. With 
less speed they could not command traffic enough to pay. The 
night boats are one story higher than my proposed Channel 
steamer—that is, they have an upper and a lower tier of state 
rooms in the grand saloon—the upper one being approached from 
a gallery running all the way round the saloon, But these boats 
do not require speed, having the whole night to make a passage of 
150 miles; but they need large ger accommodation, and 
carry much freight on the main deck. For Channel service I pro- 
pose to provide for about 22 miles an hour, and for this purpose the 
following dimensions will be necessary, to wit :—Length from stem 
to stern, 300ft.; breadth of beam, 40ft.; ditto over paddle boxes, 
66£t.; ditto over guards amidships, 52ft.; depth of hold —outer skin 
to deck, 134ft.; ditto between inner skin and beams, 10ft.; draught 
of water with 100 tons freight, 54ft.; ditto with 300 tons, 6ft.; 
height of saloon from main deck, 9ft.; ditto of upper from saloon 
deck, 9ft.; ditto of trun« from saloon deck, 13ft.; diameter of 
paddles, 32ft.; face of paddles, 12ft. 

There will be a rudder at each end made to lock at midships. 
The displacement will be, at 54ft. immersion, a little over 1400 
tons. For convenience I will call it 1400. This weight I propose 
to distribute as follows:—Hull and cabins, 890 tons; engines, 
wheels, boilers, &c., 400 tons; coals, passengers, and luggage, 100 
tons ; freight, 100 tons; total, 1400 tons. 

In order to manufacture adequate steam with such light engines, 
I propose to use boilers built on the locomotive plan. To diminish 
the weight I have estimated on Bessemer or other approved steel 
for hull, boilers, engine, and wheels. The strength of the hull 
can best be secured, as I think, by a system of cross and longitu- 
dinal girders, framed to forma network between the outer and 
inner skins of the bottom, These girders to be 30in. deep, under 
all the engine room, and thence towards the ends to diminish to 
12in. or 18in. If more longitudinal strength is needed in addition to 
these and the walls and deck, a light girder may be sprung from 
the keel to the main deck. The cells formed by this network, and 
the spaces between the inner and outer walls, will go far towards 
floating the weight of the hull. The engines I propose to be on 
the double-oscillating principle. The details I leave to be deter- 
mined by an experienced engine builder. It will now be seen that 
all the heavy weights will be below the main deck. The cabins, 
though they appear high above water, are comparatively light— 
hardly 100 tons in weight, I have estimated on § plates for the 
outer skin on the sides, and }in. for the bottom. If the inner 
skin is to be of iron or steel--and on that point I offer no opinion 
—the plates may be fin. Theo bulwarks may be of steel also, and 
can be made todo the duty of girders. These I want pretty 
high near the ends, and to be decked over at those portions of the 
hull so as to avoid the shipping of heavy sea. That is what our 
lake vessels did only to a very limited amount. The peculiar 
model of these vessels, which I have yet to describe, averted this 
unpleasant behaviour, which is analmost universal characteristic of 
Channel steamers in present use. I will now describe the model 
(which the lines shown in the drawing do not quite truly represent, 
but which I shall have rectified before the publication of this 
paper). I ap to give her floor Gin. rise at the dead flat, and 
to carry it on the same ratio, or nearly flat, well out to the ends, so 
as to secure all the capacity for flotation, or buoyancy, possible, 
and as low down as possible. I give the model one third for body, 
and one third at each end for entrance, or run. I avoid the usual 
deep hollow waterline as being unnecessary to secure the object 
for which that form of entrance and run was originated, namely to 
obtain sharper wedges in vessels comparatively short and broad. 
In a vessel of the ee in question this end can be secured 
with very slightly hollowed water lines, I want the vessel to com- 
mence ‘dividing the particles of water as soon as her stem touches 
them, and no dead-wood whatever, which increases friction and 
dead weight. The middle body I make quite wall-sided, and 
below the water-line deviate but little from this principle to the 
ends, The ends will be slightly shouldered —not so much as shown 
in the drawings exhibited—in order to prevent her from burying 
herself too deeply in occasional heavy seas, Extreme flam-bows 
are to be avoided ; but at a proper height above the water-line to 
the top of the bulwarks a moderate flam-bow makes a dry ship. 
The rounding of the bilge iuto the vertical walls 1 prefer to be on 
a on ed short radius, to be diminished as the ends are 

roached. 

— here are two main objects secured by the adoption of this 
form :— First, light draught, which is indispensable to very high 
— and secondly, a minimum of resistance—that is, the form 
of least resistance, that disturbs or sets in motion the fewest par- 
ticles of water. It must be admitted asa self-evident fact, that 
the movement of every particle of water in making a road for the 
e of a ship and ‘0 costs motive power of some kind. 

ow this involves the punetion! as well as scientific question—what 
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isthe most economical method of making and of filling-up this 
road—for we have to do both? <A little consideration of the ques- 
tion will lead us, I hope, to a satisfactory conclusion. We shall 
find a solution the sooner by comparing two models. One shall be 


that of an average triangular shape in her cross sections, general] 
adhered to by yachtsmen and many eminent shipbuilders. The 
other shall be one with flat floors, and nearly wall-sided. The tri- 
angular-shaped vessel receives its extreme development of that 
form between her body and ends, and necessarily sinks deep in 
the water, while the flat-floored vessel floats near the surface. The 
entrance and run—which in my vessel are alike and reversible— 
must be considered as the implements of displacement and re- 
placement of the water lying in the ship’s course. Now the direc- 
tion given to the disp! icles of water will be the same as 
if the vessel were anchored in a stream. ‘They are glanced or sent 
off at the same sto the opposing surface as those at which 
the impact takes aoe 


In the triangular-formed vessel, whose entrance must of neces- 
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—and the resistance of the wall of water pressing against the 
ship’s sides and run—diagonally underneath and across the vessel's 
bottom, meeting towards the after part, and lifting the stern. 
Hence such formed vessels require to be “trimmed by the stern.” 
The stronger the currents or the higher the speed, the more will a 
ship of this class be lifted at the stern. After the meeting of these 
currents, the particles of water are directed in various ways, but 
mainly downwards and outwards, causing sweels or rollers, quite 


, Visible in a smooth sea, to rise to the surface at some distance from 


the ship’s track. Another and very di able effect is palpably 
felt to result from these causes, namely, a tremulous unsteady 
motion, which communicates itself to every part of the structure. 
The flat-bottomed vessel with wall sides, on the other hand, 
having a well and finely moulded entrance and run, simply 
forces the particles of water to one side, and as soon as the body 
passes the piled-up water it falls back into the channel, without 
putting in motion or disturbing more particles than are absolutely 
needful in performing the work of ex tion and repl t 

The demonstration of the correctness of these principles is visible 
when vessels of the respective forms I have compared are pro- 
pelled at high speed in shallow water and muddy bottom. The 
flam-bowed vessel turns up the mud from two or three fathoms 
below her keel, leaving a long discolored line in her wake, 
while the other causes no discoloration. I think it will hardly be 
disputed that the powerexerted in lifting a vessel, trimmed 4ft. or 5ft. 
by the stem (a by no means uncommon thing) toa level keel, is 
wholly misapplied. I feel that it will be wasting time to make a 
more elaborate argument to establish what seems to be almost 
self-evident. The form of least resistance must be that which sets 
in motion the fewest particles, removes them to the shortest 
distance, and replaces them in the quickest time. The tile drainer 
who piles his earth close beside his ditch, so as readily to return 
it after the tiles are laid, can do more work than he who pitches 
it several feet away. Then, by securing light draught, we 
materially diminish the sum total of resistance of whatever kind 
opposed by the water to bodies moving through it, and when we 
come to very high speed, this b a tr dous el t to be 
taken into the account. The last, though perhaps the most im- 
portant consideration to be weighed, is safety and seaworthiness. 
Here comes in European prejudice ; which asserts, in the face of 
a hundred well tested experiments on the American lakes and 
sounds to the contrary, that such vessels cannot stand up ina 
heavy gale of wind and a sharp breaking sea. The American ex- 

rience grew out of the necessity of designing vessels to carry a 
coe number of passengers long journeys—such as from Buffalo 
to Chicago, a thousand miles—-and to enter shallow harbours, 
and navigate shallow straits and rivers, The first steamers built 
on the upper lakes were crude enough, and slow enough. I well 
remember when it took two days to go from Buffalo tu Detroit by 
steamer, a distance of 300 miles. In the course of fifteen years 
the regular schedule time was set down at sixteen hours, and I 
have myself made the passage in fourteen. Furthermore, I have 
several times, on Lake Erie, but more frequently on Ontario, 
encountered very severe gales of wind, and seas as high and as sharp 
as in ocean cyclones, in steamers very much of the class I have 
described, and I have found them seaworthy, and extremely easy. 
That is the experience of the lakes ; and vessels of a similar model, 
and one story higher, now ply nightly, all the year round, on that 
large strait known as Long Island Sound. Some of these vessels 
have been burned and some stranded, but none have upset or 
foundered in the terrible gales encountered many times a year by 
them. These vessels regularly pass into the open Atlantic for 25 
miles, in rounding Point Judith, on the Newport route, and I have 
myself experienced a very heavy sea off this point, and found the 
vessel easy, safe and dry. I shall now show the scientific reason 
for this ease and security in a class of vessels forced, 
as it wer2, into existence against the protests of both practical and 
scientific shipbuilders—-vessels which were in fact the creatures of 
necessity, and. like the locomotive engine, almost the creatures 
of accident. You all know how for twenty years all the learned 
engineers of England succeeded in demonstrating that a smooth 
wheel supporting a steam engine could not be made to advance on 
a smooth rail, There would not be cohesion enough between the 
surfaces to make the engine progress. The wheels would certainly 
slip. At length somebody thought it worth while to try the 
experiment, and the success of the locomotive engine was at once 
assured, I presume that the experience of America—ample and 
demonstrative as it is—in favour of the seaworthy qualities of high 
speed, light-draught steamers will be ignored here, until somebody 
having and exercising a fair and unbiassed judgment, and having 
the means or the influence to raise them, introduces them on the 
Channels. The objections and prejudices, like those which 
opposed the introduction of oe cars on the European rail- 
ways, will then disappear. I have occupied so much time in 
description, that I fear I cannot trespass on the patience of the 
Institution by any very elaborate argument on the principles and 
requisites involved in ‘‘seaworthiness.” The first thing is to 
determine what strength is adequate for all emergencies to which a 
vessel afloat may be subjected. t I assume to be the business 
of the shipbuilder, and need not dwell on it. The next and 
most important and difficult thing to arrive at is the necessary 
amount of stability. There is such a thing, and I believe every- 
body admits it, as too much stability. A ship having her weights 
and cargo ‘oo near the floor is very uneasy, and rolls with a short, 
sh jerking motion. The sailors say, in such cases, ‘she will 
roll her masts out.” That, I daresay, has happened ; but it is very 
apt to do something else, namely, cause her to spring a leak. 

I made a voyage from Turk’s Island to Boston, United States, 
in a very well designed schooner of 200 tons, laden with salt. 
After we had been out a week we got into a iy 4 chopped-up sea 
in the Gulf Stream. The salt was in bulk, and this time had 
settled into a hard compact mass, and we had the most violent 
jerking and rolling I ever experienced. Twice the rigging had to 
Se “set up,” to prevent the masts being jerked out of her. The 
weights were too low—too far below the water line, and at length 
about thirty hours before we made the smooth water of Martha’s 
Vineyard Sound, the men were kept steadily, day and night, at 
thepumps to the waterdown. A very heavy sea would ly 
have swamped the vessel. Onmy way to the West Indies I wasfour 
days involved in a great cyclone, in a similar vessel, but she was 

nm with flour to the deck, and a hundred barréls of pork on deck, 
and her rolling was easy, and she behaved splendidly. If our 
cargo had been salt, or bars of iron, stowed on the floor, we should 
certainly have gone down, as several hundred vessels did in the 
same gale. Both these vessels had the usual flat floors of 
American schooners, and each drew about 10ft. of water. Now 
it is, I presume, a settled point that a broad flat vessel of a light 
dcongins, Uke @ plank, conforms readily to the undulations of the 
water ; 
accepta’ 
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never acquire an accumulation of roll, which is the phenomenon 
that endangers a ship’s safety. A vessel, therefore, that does not 
possess this peculiarity can carry her weights higher than one 
that has it, and just to that extent will her seaworthy qualities 
surpass those ‘of one of the opposite class; and, moreover, the 
higher she can carry her weights the easier will be her motion, and 
the greater her comfort. In such a vessel, in fact, we need no 
swinging cabin. Here, I would observe, that what causes sea-sick- 
ness is the rapid rising and falling of the vessel in mounting and 
sinking between the waves. In nearly all the Transatlantic 
steamers, except the White Star and two or three of the Inman 


- line, the cabins and saloons are at the extreme of the ship’s stern ; 


these exceptions tothe rule have them in the midships, where 
people are surprised to find very little motion and comparative 
immunity from sea-sickness, 

I found some years ago, from a series of observations made on 
the afterpart of the trunk of the saloon of the steamer Africa, 
during a boisterous western voyage which lasted sixteen days, that 
this part of the ship regularly passed through a vertical or up-and- 
down motion on turning each wave, of from 25ft. to. 30ft. The 
falling motion to sensitive people is most distressing. The time 
occupied in rising and falling seemed infinitesimal. You, in fact, 
drop 30ft. in three or four seconds, andit was actually often not more 
than two, when a short, sharp wave passed the ship’s centre. This 
vessel was 280ft. long. Most of the vessels on the route now 
exceed 400, and the new White Star ships are 450. The lepgth 
of the vessel diminishes the pitching motion, and a vessel such 
as I have designed for the Channel, having a wide as well as a 
long floor, will be found to be comparatively free from both these 
unpleasant peculiarities—rolling and pitching; and to counter- 
balance excess of weight of vesseland engines below the water 
line, we shall need to carry one or two hundred tons of freight on 
the main deck. As to the so-called ‘‘ top hamper ” of the cabins, 
none butcareless observers orinexperienced persons, whose opinions 
are worthless, raise objections on that score. Averaging the 
breadth of the flat floor, we have a platform 40ft. wide and 260ft. 
long to support alight upper saloon, occupying about 240ft. of the 
central portion of the vessel, while this saloon is only 28ft. or 29ft. 
above the water line. Itis the horizontal dimensions, and not the 
draught, that give stability to ships. A plank floating with its 
flat sides vertical has a minimum, and with its flat surfaces 
horizontal, a maximum of stability. 

A consideration of these partsor data, which are generally, if 
not universally, admitted by scientific as well as practical men, 
must lead to the conclusion I have already claimed for the 
American lake steamers of thirty years ago, of great seaworthi- 
ness, as well as ease in their motions in heavy weather. I have 
only one observation more to make, and that is, that the higher the 
speed the greater the stability; which may be illustra’ by the 
effect of speed on the bicycle-velocipede. But no steamer should 
and if in command of a prudent captain, would—be pushed at 
full speed against a head sea and a heavy gale of wind. The 
safety of the ship is the first consideration. I have only to add 
that the substitution of steel—the lightest for its strength, for 
wood, the heavest and bulkiest material, in the structure of the 
hull, and for iron in the engines, boilers, &c., greatly promotes the 
important objects aimed at, namely, light draught and adequate 
strength. By such substitution we at once get rid of all those 
engineering expedients, resorted to in America, to secure necessary 
strength—such as the masses of timber, sprung arch-shaped along 
the inner walls, to which they are strongly bolted, and the universal 
“hog frame,” standing high above the decks, to say nothing 
of “stay masts” and other contrivances. We shall save 600 
tons cf weight to be perpetually carried at a high and costly rate, 
and 2ft, of immersion, demanding a large increase of engine power. 
The saving thus effected, if turned to account of paying load, will 
of itself constitute an ample reconstruction fund, and pay satis- 
factory dividends besides, on many Channel routes at present 
occupied by very inferior steamers. 





ON A STEAM LIFEBOAT.* 


By Herr Gustav A, Mirztarr, Naval Architect, Restock, 
Germany. 

EXPERIENCE shows that lifeboats propelled by oars do not 
sufficiently fulfil their purpose, In heavy gales or in a rough sea 
the muscular power of the oarsmen often fails to bring the boat 
out of port, or get her off a lee-shore. Even under common cir- 
cumstances, but in the time of equinoctial storms, or in the cold of 
winter, oarsmen get benumbed in a few hours to such an extent 
that they are compelled to desist from an attempted rescue. And 
how many valuable lives are lost in such attempts, partly on account 
of insufficient propelling power, partly by dangers inherent to 
open boats? It therefore appears justifiable to look for another 
motor than the human muscular power for the propulsion of life- 
boats, and this motor offers itself in the steam engine, which works 
indefatigably with sufficient and controllable power. The only exist- 
ing difficulty is the choice of an efficient propeller for transmittin 
this power to TY which difficulty has up to now pouvented 
its application ; for it is of the ween importance for an effi- 
cient lifeboat te have such a small draught of water as to enable 
it to be brought in the vicinity of stranded vessels. Under this 
restriction paddle-wheels or screws cannot be made use of, but the 
“hydraulic propeller ” is for this —_ admirably adapted for 
the following reasons :—(1) Its application is especially advan- 
tageous at small draughts. (2) It is very effective for quick 
manceuvring, because by my ed movements of two handles p’ 
close to him, the helmsman has, besides the rudder, two indepen- 
dent powers at his command ; causing the boat to go forward 
or backward, or stopping her, as the case may require, 
without stopping the engine in its regular work. (3) The rolling 
is in a great measure reduced, as the water-jet pi 
projecting from the sides of the boat act in a measure as bilge- 
keels, while at the same time the immersed side of the boat is 
relieved from the weight of water within its pipe, but the water 
in the opposite side acts as a counterweight on the high side of 
the boat. In a the principal dimensions it is of great 
importance to keep a reduced draught in view. Now 3ft. lin. 
mean draught appears small enough to enable the boat to approach 
shipwrecked vessels. This draught taken for granted, the other 
principal dimensions must be chosen so as to insure enough dis- 
placement of water to sustain the weight of a —— ilt boat 
and an engine of sufficient power, giving room enough for the crew 
to work the boat, and cabin space for twenty rescued persons, and, 
lastly, to answer other requirements of a good lifeboat. This ke: 
in view, the dimensions are chosen as follows ST ig on deck, 
45ft.; of water line, 41ft. 9in.; extreme breadth, 11ft.; draught, 
3ft. 1}in.; depth from top of beams to top of floors, 5ft. a to 
bottom plates, 6ft. 3in.; freeboard of deck at lowest place, 2ft. Gin. ; 
eg of deck above water at ends, 5ft.; round of beams, lft. 
Both ends have the same shape so as to behave equally well 
against the waves as when running before them. The water 
lines are convex, and the stem and post are rounded off below, 
in order to increase the lifting powers of the ends and the 
steering qualities. Two wooden bilge keels, just in the wake 
of the two side keelsons, serve to prevent too much lee-way 
and rolling. The boat is covered an iron deck of great 
roundness ; which insures strength, lightness, tightness, and a 
speedy deliverance from overthrown water. The common bulwark 
on the sides of the boat has been dispensed with, and an iron 
gallery put in its place. By this arrangement the accumulation 
of large quantities of water on the deck, and the danger of cap- 
sising, is removed, and the resistance of wind and waves dimi- 
nished. The gallery is mae ge to allow the crew access to every 
part of the deck, if required, without fear of getting washed over- 
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_—_ powerful engine to be put in the boat without increasing the 
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board. But besides this gy a special guard is wanted for the 
helmsman, the deck crew, and the entrances to the engine-room 
and cabins. For this purpose a small iron bulwark is placed in 
the middle part of the deck, 24ft. long and 54ft. broad, having 
oval ends for diminishing resistance. To prevent the filling of this 
enclosure with water its iron bulwark stands 4in. clear of the 
deck, and is provided with a wooden grating as standing room for 
thecrew. Amidshipsthere is a door on each side for admitting a pass- 
age to the deck outside. There are two iron bulkheads close to 
the engine-room, and as the deck and floor of engine-room are also 
of iron, no danger of fire is possible. There is one more bulkhead 
at each end of the boat. The largest of the five rooms formed by 
the water-tight bulkheads is the engine-room. Calculation shows 
that if even this room is filled with water the lowest part of the 
deck still remains Gin. above the water level, so that foundering 
is impossible. Each cabin is 9ft. long, and twenty persons may be 
stowed in both. The steerage wheel is placed amidships, and in 
its neighbourhood the two levers for turning the direction of the 
water jets. In this way the power of manceuvring is placed in the 
hands of one man. In the bow there is a riding bitt, and bitts are 
laced at both ends of the boat. The outside plating in the 
ttom up to the bilge and in the bow to the height of the water 
line is jin. thickness; the rest of the outside plating, ;‘,in.; the 
deck plate, jin.; floor plates in engine-room, 5in. by ;4;in.; at ends, 
jin. thickness; bulkheads and coal bunkers, ;;in. plates ; two 
keelsons on the top of floors in engine room, Gin. by }in.; plates 
for companion ways to cabins and engine-rooms, jin.; for decks 
enclosure, ;;in.; frames in engine-room, 2in. by 14in. by }in.; at 
ends, Ijin. by lhin. by }in., at 18in. distance ; beams at every 
frame 2in. by 14in. by }in.; reverse frames in engine-room, 1 }in. 
by ljin. by }in.; at ends, 1}in. by }}in., by 4;; angle iron for 
bulkheads and coal bunkers, ljin. by jin. by ¥4;; at keelsons on 
top and bottom double angle iron, 2in. by 1)in. by }in.; angle iron 
for connecting iron deck and outside plating, 1}in. by lin. by 
jin.; for stanchi of deck-encl e, liin. by lhin. by jin., at 
18in. distance ; stem, 4in. by 4in.; port and foot-plate, Jin.-plate. 
The butt laps are double-riveted and strengthenings applied when 
required. The inventory of the boat to be determined by a com- 
mission. The engine must be so powerful as to propel the boat 
against wind and waves under almost all circumstances. It isa 
high-pressure engine, with two cylinders of 8in. diameter and 
12in. stroke, making one hundred revolutions per minute. The 
tubular boiler is of 5ft. diameter, and supplies steam of 60 Ib. 
ressure. With 4 cwt. off the engine exerts twenty effective 
orse-power. The cylinders have variable expansions, so as to 
economise coal, or to exert more power, as circumstances may re- 
quire. The cylinders are placed a at right angles to 
each other, above the centrifugal pump. The boiler and engine 
must be constructed of the best materials, and be well connected 
to the boat. The funnel is enclosed by a tube, open at the top 
and bottom, acting as ventilator. A weathercock on top of funnel 
with a suitable cap keeps off the spray of water from entering 
the funnel or ventilator. The construction of the centrifugal 
pump is considered so well known, as also that of the water-jet 
pipes and its valves, as to require no description. These steam 
lifeboats are to be placed in harbours. Coast telegraphs, with 
intermediate stations on exposed places, order the nearest, or, as 
the case may be, the best situated boat for rescue. Common 
lifeboat and rocket apparatus serve in suitable places. If a ship 
lays in such shallow water as to prevent the steam lifeboat from 
going under her lee-side, it is to be brought to anchor to wind- 
ward, a small rocket line is then shot over the ship, and communi- 
cation effected in a similar way as with a rocket apparatus from 
shore. 











ON THREE-THROW CRANK ENGINES OF THE 
COMPOUND SYSTEM—H.M.S. BOADICEA AND 
BACCHANTE. * 

By Mr. G. B. Rennie, Member. 


Sryce I had the honour of reading a paper before you on the 
subject of compound engines of H.M.S. Briton, in 1571, the 
system of engine adopted in the navy has been almost entirely 
compound, even to the largest size. The engines for the ships 
Thetis, Encounter, and Amethyst, closely followed those of the 
Briton, of similar size and construction, besides others of the same 
size, and many smaller; all of these were made with one high- 
pressure and one low-pressure cylinder ; but when a much larger 
power than that developed in the Briton was required, it was 
considered advisable by Mr. Wright, Chief-Engineer of the Ad- 
miralty, to have two low-pressure cylinders and one high- 
pressure cylinder, on account of the risk invelved in making good 
castings of the size of cylinders that would be required if made 
with one low-pressure cylinder, especially as casualties had taken 
place in some of the larger cylinders in H.M.’s ships. Last year my 
firm entered into a contract for two sets of compound engines, each 
5250-horse power, to be fitted on board H.M.S. Boadicea and 
Bacchanté ; each set of engines has three cylinders, one high- 
pressure of 37in. diameter, and two low-pressure of 93in, diameter, 
the stroke being 4ft. Wishing to ascertain the most advantageous 
angles to place the cranks in relation to each other, so as to 
develope the required power with the greatest regularity of 
motion, with the least strain on the shaft, I had some carefully 
made diagrams constructed, taking into account the ‘‘ cut-off” to 
which the valves were made to, as well as making allowance for 
the capacity of the ports, passages, &c., between one cylinder 
and the other, at each successive points of the travel of 
the pistons. The steam being “‘ cut-off” at half stroke in 
the high-pressure cylinder by a separate expansion valve, and 
at three-fifths of the stroke in the two low-pressure cylinders; 
the initial pressure being 82 1b., and the back pressure from imper- 
fect vacuum at 41b. It was impossible to make allowance for the 
“wire drawing” of the steam through she ports, pipes, &c., with 
any degree of accuracy, this, therefore, was not taken into ac- 
count, so that the total horse-power indicated on the diagrams is 
in excess of that which would be actually realised in practice ; 
but as each case is relatively the same in this respect, it would 
not affect the general comparison. The diagrams were made for 
four different positions of cranks :—No. 1, with equal angles of 
120 deg. with each other; No. 2, the two low-pressure cranks 
with 90 deg. between them, and 135 deg. between these and the 
high-pressure crank; No. 3, the low-pressure cranks with the 
same angle between them, but at angles of 150 deg., and 120deg. 
with the other one. No, 4, the low-pressure onlin placed oppo- 


° site to each other and at right angles to the high-pressure crank. 


Having thus ascertained the pressures at different points, in 
each case, when the cranks were placed at the above-named 
angles, the diagrams of the tangential forces were constructed, 
taking into account the length of the connecting-rod, to be four 
times that of the crank. These diagrams showed the force exerted 
by the three cylinders at all of the path to the crank-pin 
centre ; and the greater regularity of the curve, and the nearest 
approach to a straight line, the more uniform the rotation of the 

aft and screw propeller. It was shown clearly by the diagrams 
that the most uniform motion is derived by placing the cranks at 
right angles, and the next best position is where the angles are 
equal. The more uniform motion also gives the least maximum 
strain on the shaft, and thus allowing for the same margin of 
safety in each case. Thus, supposing in one case the diameter of 
the shaft to be 18in., in the other it would have to be 19in.” 
diameter. As ds the better propelling machine, I can fancy 
there can be little doubt amongst naval architects, that a steady 
continuous pressure will be a far better p’ ing machine than 
one subject to a series of jumps and variation of strain during 
the rotation of the propeller. 

In order to ascertain the effect of an earlier cut-off than half- 
stroke, I had a further diagram made, supposing the steam cut 
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off at one-third in the small, and one-half in the large cylinders, 
but this does not appear to affect the irregularity of the motion, 
but merely shows a gradual depression throughout the circle. A 
sixth set of diagrams, those of the Briton, with two cylinders, 
were taken on her trial trip, and reduced to a curve, showing the 
tangential force to turn the shaft round. The seventh, those of 
the Jumna, with three cylinders, and at cranks placed at equal 
angles. These diagrams were taken on the trial after the engines 
had been converted into the compound system. Taking these 
examples, together with the previous ones, I think it may be 
fairly considered that in compound engines—whether with two or 
three cylinders—the best position to place the cranks, both for 
uniformity of motion as well as strain on the shaft, is where the low- 
pressure cylinder cranks are placed at right angles to the crank of 
the high-pressure cylinder. 





DESCRIPTION OF A NEW COURSE CORRECTOR 
CALLED “THE UNIVERSAL DROMOSCOPE.”* 
Communicated by M. Victor LurscHaurnc, Member. 

Ir will be perhaps of interest to the members and associates of 
this Institution if I give here a short description of a new instru- 
ment for correcting the course of a ship, invented by Dr. F. 
Paugger, Director of the Imperial Royal Practical School of 
Trieste, and called by him ‘The Universal Dromoscope.” It is 
well known to every seafaring man that the direction read 
from the compass of a ship is not the one in which the 
ship is actually steering. In order to obtain the geographical 
course by means of the compass two derangements to which the 
needle is subject have to be taken into consideration. The first 
one of them is a divergence from the geographical meridian, 
usually called variation or declination of the needle. This de- 
rives its cause from the horizontal intensity of the terrestrial mag- 
netism, acting in a direction that differs more or less from that 
of the geographical meridian. The seeond derangement is the 
deviation, and is produced by magnetism of the iron in the vessel. 
For a given place the variation remains unaltered whatever may 
be the course of the vessel. The deviation, on the contrary, 
varies for the same place, if her head is pointed in different direc- 
tions ; and alters, besides this, also with her geographical position, 
Dr. Paugger’s Universal Dromoscope is now a mechanism that 
imitates the laws, both those of the magnetism of the ship and 
those of the magnetism of the earth, in such a manner that de- 
termining the compass course from the true course, and vice vers, 
becomes merely the work of setting an index. In form and 
size this instrument resembles a ship’s clock. On both sides 
a compass card division is to be seen. In the centre 
of one of these cards there is applied an index, which 
communicates with the inner mechanism. A similar index 
exists also on the opposite card, connected likewise with 
the interior of the instrument. If one of these indexes is set to 
a course taken from the compass the opposite one then moves 
toa point of the graduation that corresponds to the real bearing 
of the ship’s head (corrected for variation and deviation). If, on 
the contrary, it be desired to deduce from the real course of the 
ship her corresponding compass course, the other index has to be 
moved until it marks the real course, and the first one will then 
point to the compass course. Here it is of course presupposed 
that the dromoscope has been adjusted to the binnacle for which 
itis intended to serve. For this purpose the requisite contrivances 
are of course applied. As to the explanation of the mode in which 
such adjustments are effected, reference must be made to the 
known formula for the deviation d = A + B sin. ¢ + C cos. + D 
sin, 2% + Ecos, 2¢ in which, as is equally well known, distinction 
is made—(1) of the semicircular part (B sin. ¢ + C cos. {); (2) of 
the quadrantal part (Dsin. 2g + Ecos. 2%); (3) of the constant 
part. 

The semicircular part, respectively the co-efficients B and C, 
change with the magnetic latitude ; but the quadrantal and con- 
stant part, or the co-eflicients A, D, and E, are, if the vessel is 
not very new, and the subject be considered from a theoretical 
point of view, invariable, that is as long us the masses of iron 
that constitute the ship remain equally placed. On the instru- 
ment the following points have then to be set :—(a) The variation 
or magnetic declination. For this purpose there is a very simple 
contrivance to turn the graduation of the compass card. (/) The 
constant past of the deviation, or the co-efficient A. This is gene- 
rally small, and may be taken together with the variation. (c) The 
semicircular deviation, or the co-efficients Band C, This can also 
be set without opening the instrument, by means of two keyholes 
containing square-headed pins, similar tothose in watches. Two lon- 
gitudinal scales, with verniers placed on the back of the instrument, 
one marked B and the other C, show then how these values stand. 
(d) the quadrantal deviation, or the co-efficients D and E, are to be 
set on scales placed inside the instrument. For the purpose of set- 
ting these values, which remain the longest invariable, the instru- 
ment has to be opened. The mode of using this dromoscope reduces 
them to the following operations :—The deviation of the ship when 
ready to start is taken by a professional person, who will have to 
reckon out the values of A, B, C and D, which is an easy work, 
and set the dr pe lingly. After this is done it will be 
delivered to the captain. For long voyages the change of variation 
must be registered on board ; the semicircular deviation B and C 
will also have to be reset as often as it becomes necessary. Thisis 
the reason why the contrivances for setting these three values are 
made to be handled from the outside of the instrument. If a ves- 
sel (not too new) has her course shaped out before starting, the 
values of B and C may be reckoned out beforehand, and the points 
marked on the scales to which they will have to be set on arriving 
at the different stations. So for instance, for a steamer starting 
from Trieste to Bombay vid Suez Canal, marks might be made on 
the scales B and C for Trieste, Corfu, Suez, Aden and Bombay, 
and the captain on arriving in these places would then have only 
to place the zero of the verniers to the corresponding marks, and 
find at once the correct deviation registered in his dromoscope. 
There exists, however, very simple methods for determining the 
values of B and C without swinging the ship. The instrument is 
made entirely of metal, like other mathematical instruments, and 
requires no particular attention or nicety in handling. It can be 
made of all sizes down to that of a watch. A diameter of 20 centi- 
metres, with a thickness of 5-6 centimetres, appears however to be 
preferable, as the graduation of the cards becomes then more legible, 
and the whole mechanism more substantial. Although this instru- 
ment is of very recent invention, + the Imperial Royal Austrian, as 
well as the Imperial German navy, have already adopted it in 
principle, 











South KEnsIncTOoN MuseuM.— Visitors | the week ending 
March 28th, 1874:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,086 ; Naval and other collec- 
tions, 1385 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 5 p.m., Museum, 2435 ; Naval and other collec- 
tions, 105 ; total, 15,011 ; average of corresponding week in former 
years, 12,909 ; total from the opening of the Museum, 13,200,778. 

IRoN AND Steet InstiTuTE.—We are informed that the annual 
meeting of the Iron and Steel Institute will be held in London, 
early in May. The Council of the Institution of Civil Engineers 
have kindly granted the use of their rooms in Great George-street 
for the purpose of this meeting. The Council of the Institute are 
neodimel to receive communications for the above meeting, on any 
subject of interest or importance to the iron and steel trades. As 
usual, facilities will also be afforded for the exhibition of models, 
or appliances bearing upon the industries represented by the 
Institute, The names of candidates for membership received 
before the middle of next month will be in time for the election at 
the annual meeting. 

* Institution of Naval Architect 

+ It — | arrived at the Vienna Exhibition on the 20th of August, and 
was the’ obliged to remain hors concours. 
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*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be ap agen by the name and address of 
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good faith NM whatever will be taken of anonymous: 

J. 8. vee ly to thi 

. 8.—We have got no reply e query. : 

A. W.—Apply to the Education Department, South Kensington, 

K. 8. G. (Leeds. )— The illustration did not appear in this journal. ; 

ENGINEER (Creosote Furnaces. )— You canobtain ‘he information you require 
from X. ¥.Z., 1, Great Winchester-street-buildings, London. . 

Sprincs.— We never heard of any special wort on springs. If you will state 
the information you require we shall be happy to assist you. ie 

Mutrtum 1n Parvo.—You can patent animpro t on a patent * 
but you must have a license from the first patentee before you can use any- 
thing that he has secured by patent. . f . a 

W. M. P.—There are several works on the weights of iron of different sections. 
Your question is rather vague, however, and we fuil to understand precisely 
what kind of work you want. Do you refer to foundry castings, or to 
wrought iron work such as shups or roofs ? : 

W. W. McR. - The air should be turned into the water, not into the steam. 
The economy will not be very great, because the heat given to the air is 
robbed from the water ; but a fatal objection lies in the fact that the boxes 
would not last a month ; they would be burned out. 

J. T. (Greenock.)— You will sind a chapter on friction in most works on 
mechanics. There is « little work on mechanics in Weale’s series, which you 
can get from any bookseller, which witl supply the information you want. 
You will do well, also, to read the treatise on cranes, in the same series, 
as it will give you much information about strength of materials, strains, 
ée. 

R. K.—TZheve is an excellent little treatise on civil engineering in Weale’s 
series. all's ** Mech ” is an Uent work. Bourne's * Catechism 
of the Steam Engine” will supply what you want about steam machinery. 
At present there is no book in existence which gives reliable information 

about the cost of making machinery. That varies, indeed, from day to 


day. 

A Oomerast Supscriper.—The accumulation of depositin your feed-pipe is 
@ matter of very common occurrence. You can get over the difficulty by 
using cold feed, or by heating it sufficiently before it enters the feed-pipe, 
and keeping it hot long enough to allow all, or nearly all, the deposit to be 
thrown down. The circulation is not constant through your feed-pipe. If 
it were, you would have little deposit. There is no rough-and-ready test 
Sor sulphates and carbonates, They are usually both found in bad feed- 
water. In all probability you suffer from sulphate of lime. 
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A CORRECTION. 
(To the Bditor of The Engineer.) 

Sir,—In your publication of Friday,in my paper “On Recent Im- 
provements in Tin-Dressing Machinery,” you have made the mistake of 
giving me the title of ‘‘ F.R.S.” ins of “F.C.8.” I shall feel o! 

y your correcting this in your next publication. 8. Herpert Cox. 

London, March 3(th, 1874. —_——- 
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OUR FUTURE NAVY. 

Mr. Barwasy’s paper, read before the Institution of 
Naval Architects, and published in our last impression, is 
a valuable contribution to our know of the progress 
of improvement in the construction of ships of war. Un- 
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Mr. Barnaby society which ought 
to be successful, is capable of doing good service; it has at 
all events elicited information of a very useful kind, which 
will prove of no small value when the navy estimates come 
before Parliament. Indeed, Mr. a paperalone would 
go far to justify the existence for another year of a society 
much less active than the ee of Naval Architects. 
There is scarcely a paragraph in the r in question 
which does not careful perusal. Pithe autlne, it is 
true, has not gone deeply into matters of detail. He places 
before the world nothing but a rough sketch of the 
etch is masterly, 
and we cannot call to mind any statement of facts 
connected with our fighting ships at once so terse and 
so suggestive. It may be that exceptiém will be taken 
to some of the ships of which Mr. Barnaby approves; but 
in our opinion he affords fair ise of doing much more 
to give England an efficient navy than his predecessor ever 
did. It must not be forgotten, however, that Mr. Barnaby 
enjoys advantages which were withheld from Mr, Reed; and 
it is perhaps, on the whole, much more difficult to design a 
new iron-clad navy with wooden unarmoured ships as a 
precedent, than it is to devise a new t of iron-clad, 
and introduce it into a service in which wooden unarmoured 
ships are regarded as obsolete. However this may be, it 
is certain that if Mr. Barnaby can but fulfil his promise 
he will succeed in solving problems hitherto deemed in- 
capable of solution even by Mr. Reed, and that he will 
make the English navy by far the most powerful the world 
has ever seen. 

We shall say nothing here of the lighter class of ships 
referred to by Mr. Barnaby, such as the Coquette, the 
Rover, or the Bacchante. The interest of his paper centres 
in the latter portion, which deals with the Inflexible. We 
have already called attention to the fact that the proposed 
arrangement of the armour plates is very nearly identical 
with that which we suggested long since. But the parallel 
between such a fighting ship as we would build and the 
Inflexible does not stop here. If any of our readers will turn 
to Tue Enoineer for Aug. Ist, 1873, they will find something 
extremely suggestive of the Inflexible. Wedo not wish 
for a moment to assert that Mr. Barnaby is not original in 
his ideas—far from it; we are aware thata great gap must 
always exist between the necessarily more or less crude 
suggestions which can alone be made within the limits of a 
newspaper article, and the elaborate plans of a competent 
naval architect worked out with months of labour and 
thought. But the Inflexible is, after every allowance is 
made, just such a ship as we have meautel: over and over 
again, except that she is to be higher and more heavily 
armoured, and to carry more powerful guns than it was 
quite safe to suggest a few months since. We have 
often pointed out that the fighting ship of the future must 
be one with plenty of water-tight compartments, an armour 
belt, a central citadel of some kind, and upper works forward 
and aft which may be destroyed without risk to the ship and 
her crew. Mr. Barnaby tells us that this is just what the In- 
flexible will be. “ Imagine,” said Mr. Barnaby, “a floating 
castle 110ft. long, and 75ft. wide, rising 10ft. out of the 
water, and having above that again two round turrets 
planted diagonally at its opposite corners. Imagine this 
castle and its turrets to be heavily plated with armour, and 
that each turret has within it two guns of about 80 tons 
each, perhaps in the course of a few years of guns of twice 
80 tons an Conceive these guns to be capable of firing 
all four together at an enemy ahead or on either beam, and 
in pairs towards every point of the com Attached 
to this rectangular armoured castle, but completely 
submerged, every part being 6ft. to /7ft. under 
water, there is a hull of the ordinary form with a 
powerful ram bow, with twin screws, and a submer 
rudder and helm. This compound structure is the fighting 
part of the ship. Seaworthiness, speed, and shapeliness 
would be wanting in such a structure if it had no addi- 
tions to it; there is, therefore, an unarmoured structure 
lying above the subm ship, and connected with it, 
both before and abaft the armoured castle, and as this 
structure rises 20ft. out of the water, from stem to stern, 
without depriving the guns of that command of the horizon 
already descri and as it moreover renders a flying deck 
unnecessary, it gets over the objections which have been 
raised against the low freeboard and other features in the 
Devastation, Thunderer, and Fury. These structures 
furnish also most luxurious accommodation for officers and 
seamen.” 

Except in a few matters of detail this is virtually the 
ship we have frequently proposed in these pages as far as 
principle is concerned, but larger and more powerful than 
would have been necessary but for the augmentation which 
has recent:y taken place in our power of making big guns. 
Six months since the possibility of making anything larger 
than the 35-ton gun was seriously questioned. Now orders 
have been received at Woolwich for the construction of 
one or two weighing 81 tons each ; and we have no doubt 
that ~~ made with perfect success. 

Mr. by has done wisely in, to a great extent, 
neglectin tradition and striking out a new path for him- 
self. Whether the Inflexible will or will not prove herself 
a satisfactory sea-boat, of course we cannot pretend to say. 
There is no reason, however, to doubt that she will fully 
satisfy the wishes of her designer in this respect. It is at 
all events certain that, if she can but steam about our coasts, 
she will afford most efficient protection, and be well worth 
the moderate sum which she is to cost. Her 80-ton 
would be competent to settle any question as to the com- 
parative fighting powers of two navies in so short a time 
that lag Py - powder need be burnt after the first dis- 

is not prepared, it ap to let Mr. 
best that Mr. has as yet su 
plied to foreign Powers will be but a cockle-shell beside 
the Inflexible. 


CAPITAL AND LABOUR. 

Ir is impossible to read the letters which are supplied by 
our special correspondents in the man ing and mining 
districts of Great Britain without alarm, It is evident that a 
great struggle has commenced between capital and labour, 
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tis but an affair of outposts—a matter of preliminary skir- 
mishes; but this cannot last. The petal ay threatened 
on the one hand by a general strike in the coal and iron 
trades, and on the other with a universal lock-out. It is 
almost certain that this contest will end, as all such dis- 
putes have done hitherto, with a fresh adjustment of wages 
and prices, followed by an armed peace; but there is every 
reason to believe that the oe le between men 
and masters will be attended by very unhappy conditions, 
and that much suffering and considerable loss to the nation 
will be the ultimate result. For many months past things 
have been very pleasant for the working man in England 
and Scotland. Iron and coal were eagerly purchased by 
other nations, and trade, for reasons not easily explained 
was exceptionally vigorous. We have no doubt 
that the stories told about colliers drinking champagne and 
buying pianos are perfectly true. There is no reason why 
colliers should not drink champagne, and the cultivation 
of music is highly commendable in itself. But champagne 
of such a quality that even a collier can drink it with 
impunity is still in some sense a costly item in household 
expenditure; and to make any progress late in Jife in the 
art of playing the piano requires a good deal of time. It 
appears, indeed, that some serious difficulties have to be 
overcome by anyone who proposes to substitute champagne 
for beer, to learn the piano, and make money to pay for 
champagne and piano by hewing coal or manufacturing 
iron. ‘These difficulties can only be successfully overcome 
when users of coal and iron are content to pay long prices 
for both commodities, so that, with a very little exertion, 
the workman can earn a good deal of money and enjoy an 
elegant leisure. We have said that there is no reason why 
a collier should not indulge in champagne and piano, if he 
likes; and we hold the same opinions as regards furnace 
hands, puddlers, and millmen. Unfortunately, however, 
there are still in existence colliers and iron workers who 
do not care for champagne, and manifest no special pre- 
dilection for pianos, These men work longer and earn 
lower wages than Englishmen and Scotchmen. They work 
in Belgium, which is not very far from England; and as a 
result of the moderate demands of these men, Belgians are 
selling iron in Staffordshire more cheaply than it can be 
made there, and it is quite certain—in fact it is indis- 
putable — that unless wages undergo some adjustment, 
either here or in Belgium, it will not pay to make iron in 
Staffordshire. The question is, will wages rise in Belgium 
or fall in England? This is an extremely difficult problem 
to solve; but the moment English workmen get hold of 
the subject by the right handle a step at least will have 
been made towards a satisfactory termination to what 
promises to be a very disastrous and lamentable movement; 
and we think masters will do well to place the facts before 
the men, and so enable them to act on some rational basis. 

The theory held by all workmen, except a very few of 
those who are really educated, not instructed—there is a 
wide and deep gulf between education and instruction—is 
that capital is antagonistic to labour. No doubt this theory 
or idea is based on the old system under which we had 
masters and servants, and the workman really stood in a 
position of subordination to his employer. We can call to 
mind the time when a workman did not consider it dero- 
gatory to put his hand to his hat to his master, and, 
curious as it may seem to many of our readers, in Austria, 
and, indeed, on the Continent generally, in nearly if not 
quite all manufactories or ironworks, the men touch their 
caps to their employer and the salute is returned by the 
employer, or, as he is there called, the master, and no one 
is ashamed of beiug polite. For years past, however, 

liteness has been dying out in England and Scotland. 
The men have determined that they are not only quite as 
good as the masters, but a great deal better, and the very 
fact that the old idea involved in the terms “ master” and 
“ servant ” has not yet become totally obsolete lends all the 
more strength to what is practically a new theory in Great 
Britain, namely, the sentiment of equality which is im- 

ressed in the heart of the modern working man. Now it 
ppens that working men see capitalists enjoying cham- 
pagne and pianos, and fine horses and houses, and many 
other things which go to make life pleasant, and they have 
assumed that this is wrong, and that if labour has not all 
these things capital shall not. We have no intention of 
drawing a line and saying that beyond this line the work- 
ing man shall not go; on the contrary, we hold that the 
working man should get all the good things of this life on 
which he can lay honest hands; and it may not be out of 
the way to point out just here that a very considerable 
number of our richest ironmasters, colliery proprietors, 
and manufacturers began life as working men, and a still 
larger number inherit wealth accumulated by fathers who 
were working men. If it were possible, and the colliers, 
and ironworkers, and engineers of Great Britain liked it, 
we should be delighted to find that every man of them 
had a fine house, and a yacht, and a carriage, and bull 
dogs, and aaron t was desirable and good. Our 
object in writing this article is not to try and persuade 
working men that they should not combine and strike, and 
do all that they can to get all the money they are able, 
but to call attention to some facts which they do not appear 
to have had properly put before them, and to point out 
the only method which is likely to lead to anything like 
ultimate success. 

In the first place, then, there is no real enmity between 
capital and labour. -Money cannot either hate or iove 
work, Therefore the statement that enmity exists between 
capital and labour simply means that the capitalist thinks 
that the labourer tries to cut down profits too much, while 
the labourer thinks that the capitalist tries to reduce wages 
in order that he may still further augment the dimensions 
of an already plethoric purse. Now this proposition lies 
at the root of the whole matter. It is overlaid by many 
things, such as personal and bad will, complications 
about time, &c.; but these things areas nothing. They are 
of secon importance as compared with the grand theory 
that the profits derived from the winuing and selling of 
coal and iron, and making steam engines and ships, and 
so on, are not equally divided. Arbitration has been 
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much lauded, but arbitration means nothing more than 
the calling in of an impartial authority to divide spoil. 
If masters and men found a treasure and to divide 
it somehow, and the division were not satisfactory, the arbi- 
trator who was called in would have possibly a very simple 
task to discharge. But masters and men have not found 
a treasure. They have only between them produced that 
which is of no value to them without the aid of a third 
party, and a very important party too. This is the con- 
sumer. Let us assume that this is a politico-economical 
article, in order that we may say something unpleasant 
without fear of giving offence to any one. Men and 
masters are ag that the consumer must be made to pay 
as much as possible for what he buys. No one ever heard 
man or master say, “think of the consumer.” ‘The conse- 
quence is that the real battle to be fought is not between 
the master and man, but between the consumer on the one 
side and men and masters on the other. A great strike 
or a lock-out on the largest scale represents a difficulty, 
but it is as nothing to the difficulty which may at any 
moment arise between producer and consumer. The con- 
sumer never by any chance considers the interest of any 
one but himself. He will buy as cheaply as he can. Let 
us suppose for a moment that the consumers of iron agreed 
among themselves that they would buy no English iron, 
the result would be that in six months masters and men 
in the coal and iron trades would be involved in common 
ruin. It will be said that although the proposition is in- 
disputable, the conditions are impossible. Now this is 
just the point on which there is no certainty whatever, 
except that the conditions are not impossible. Bel- 
gium is already underselling us. If Belgian men and 
masters were wise enough in their generation to cut down 
prices still further for a couple of months they would inflict 
a blow on the English iron trade which it would not re- 
cover for years. It is by no means impossible that this 
result may actually be brought about. The only thing 
to prevent it is that the consumer will be looked on by the 
Belgians as prey. “If he cannot get what he wants in 
England because of the strike, then he must come to Bel- 
gium, and then we can charge what we like.” We fear, 
however, that Belgians are too prudent to adopt this 
course—they will carefully watch the progress of events 
here, and shape their own plans accordingly, and in the 
long run they will do English trade much injury and they 
will do themselves a great deal of good. Never in the 
history of strikes did the working men of the coal and iron 
districts select a more unpropitious time for fighting with 
capital than the present. The battle is to be fought—not 
with the masters—but with Belgium and France, and 
Englishmen have not a shadow of a chance of success at 
present. 

This article is intended to be suggestive, and it would not 
be complete in any sense if it did not supply a hint to the 
working men of England as to the best way to beat foreign 
competitors. The first thing to be done is to get Parlia- 
ment at once to pass a law prohibiting the introduction of 
Belgian iron into this country ; it is not easy to smuggle 
iron, and by keeping Belgium iron out of the Staffordshire 
district, and away from our shipbuilding ports, a great point 
would be gained. In the next place Parliament must in- 
duce the United States, Russia, and several other countries 
buying iron, to admit British iron free, but to tax all other 
iron. If this isdone, then the battle is won; only great care 
must be taken that the othercountries don’t tax thingsthat we 
like. For example, a prohibitory tax on the export of cham- 
pagne from France might prove objectionable. There are, 
indeed, certain objections to any system of taxing imports 
which have considerable weight; but we believe, on the 
whole, that a petition to Parliament in favour of the aboli- 
tion of free trade in iron would do as much good as astrike, 
and could not do more harm. There is another way out of 
the impending difficulty. Let us have a universal strike. 
Organise Belgium and France. Let all the men turn out 
together on a given day in Great Britain and on the 
Continent. The world cannot do without iron, and the 
consumer would soon give in. This is a much better plan 
than an isolated strike. Deputations to Belgium might, 
perhaps, induce the men there to come to reason, and 
unless they do, a strike here cannot succeed in doing any- 
thing but inflicting incalculable injury on masters and men 
alike in England. Nor is it to be supposed that under any 
circumstances deputations to the Continent would go there 
and return without doing good, The very best thing 
that the men can do at this moment is to organise amon 
themselves two or three expeditions to various coal at 
iron districts in France and Belgium. Let the men who 
go on these expeditions be carefully selected—men of 
observation and some enlargement of mind. Let them 
report on what they see and hear in Belgium and France, 
and we venture to state that if the great masses of working 
men will but attend to what the excursionists tell them 
when they come back, we shall have no strike in the coal 
and iron districts of this country of any importance. It 
has often been urged that ignorance is a source of much 
evil in the relations of labour and capital. True, but the 
ignorance is not of a kind that can be wholly removed by 
books. If our colliers and ironworkers could see for them- 
selves what Belgian colliers, and coal-pits, ironworks, and 
ironworkers are like, much good would be done, and a 
solution might yet be found for the whole strike question. 

At any rate, some arrangement might be made by which 
all the evils proper to labour disputes would descend on 
the consumer, a consummation devoutly wished for by all 
parties—except the consumer. 
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Tables for the use of Engineers and Architects in taking out 
quantities of Masonry, Ironwork, &c, By C. J. Bettamy, C.E> 
London. Edward Stanford, 1873. 

Wuite there can be no doubt that the indiscriminate 

use, or rather the abuse, of tables is fraught with serious 

disadvantage tothe student and young engineer; on the other 
hand the legitimate emplo, t of them is attended with 

a great saving of time and labour. We should be the last 


to advocate trouble for trouble’s sake alone, but we should 
regret to find that young members of the profession availed 
themselves too freely of the many aids to calculation which 
are now at their command. It is very convenient to have 
a table of square roots at hand when wanted, but it would 
be extremely inconvenient to be unable to calculate a 
square root when the table was not at hand. Within cer- 
tain limits an mere should be independent of tables. 
It is not to be understood from this that he should calculate 
his own logarithms, Tables should be regarded as intended 
to save time and labour, but not to supply that knowledge 
and information which he who uses them ought to possess. 

The contents of the little volume before us are based 
upon what may be termed the logarithmic method of com- 
putation; that is, substituting addition and subtraction for 
multiplication and division. In fact the numbers in the 
tables are either the mantissze of the ordinary logarithms, 
or the whole logarithms themselves with the index and 
mantisse run together. For instance, the logarithm of 
2tin. in Mr. Bellamy’s Tables is put as equal to 1397°9. 
The ordinary logarithm of 25in. is equal to 13979400, 
carried to seven places, or practically the same number. 
Similarly the logarithm in the tables of 4;4,, or 40625, is 
given as 1608°8, whereas the ordinary logarithm of 40°625 is 
equal also to 16088, By thus multiplying the actual number 
or dimension by ten, taking the index and mantissz of the 
ordinary logarithm together, and suppressing the decimal 
point, the logarithms in the Tables are arrived at. When 
the dimension is compound, that is, consisting of feet and 
inches, the feet are reduced to inckes and the operation 
conducted as already explained. Thus the logarithm in the 
Tables, for 10ft. 9in. is 3110°6, and the ordinary logarithm 
for 1290in. is 3°110589, which, by undergoing the same 
alteration as the other examples we have adduced, gives a 
result identical with that in Mr. Bellamy’s Tables. 

The practical result of this ingenious manipulation of 
the ordinary logarithms will be seen as we proceed. But 
we must record a protest against bestowing the name of 
logarithms, upon numbers which do not truly represent 
what they profess to be. There is only one definition of a 
logarithm, and to bestow the name upon numbers which 
are not logarithms, may prove a source of serious error, and 
be very embarrassing to students and beginners. In Mr. 
Bellamy’s tables the numbers employed are logarithmic 
numbers, but not logarithms, as we will briefly point out. 
The simplest mathematical test of a logarithm is the follow- 
ing:—Let «=any number, and 2 any other number, 
representing in the present case a functionof 2 Then the 
formula for the logarithm of x" is log. x" =n log... In the 
present instance let us take «= 6°5, a dimension of which 
the corresponding logarithm is given in Mr. Bellamy’s 
Tables. By the formula, putting n=2, we have log. 
(6°5)* = 2 log. 65. From a table of ordinary logarithms 
log. (6°5)* =2 (0°8,129,134) = 16,258,268, whence (6°)? = 
42°25, a result agreeing with that obtained by ordinary 
arithmetical computation. Employing the same calcula- 
tion with the aid of the author’s logarithms, we obtain the 
following result :—Log. (65)? = 2 oe 6°5; or log. (65)? = 
2 x 1812°9=3625'8; and, iooking for the number answering 
to the log. 3625°8 in Table 1, we have (65)? = 35:2, a mani- 
festly incorrect result. 

So much for the theoretical part of the volume; now for 
the practical. Here there is a very valuable saving of time 
and labour, and every one employed in calculations will 
find the usual operations of estimating quantities—tlineal, 
square, or cubical, as well as weight of iron and other ma- 
terials—very much shortened. An example will be the 
best means of demonstrating this fact. In comparing dif- 
ferent methods of arithmetical computation, the proper 
course to pursue is to make no mental calculations what- 
ever, but to write down every figure which may be re- 
quired. After performing the computation by the different 
methods, the number of figures employed in each should 
be added up, and the method which requires the least 
number of figures is the shortest, although not always 
therefore the Spest, because the liability to error must be 
taken into consideration. Asan example :—Required the 
weight of the web of a plate girder in tons. The dimen- 
sions are, 95ft. 9in. in length, 9ft. 6sin. in depth, and din. 
in thickness. By the usual method of computation, 

Oft. 6hin. x gin. = 1145 x gin, = 42'937 square inches, 
1145 
3 





8)343°5 





42°937 
Now, 42°937 square inches x 10 = 429'37 Ib. per lineal 
yard = 143°12 1b. per lineal foot. So we have 95°75x 
143°12 = 13,703°74 Ib. 
14312 
95°75 


71560 
100184 
71560 

128808 


29 oes 


13140 (611 tons, 





** 2637 
2240 





3970 
2240 





1730 
The ordinary method, if carried to another decimal 
— would require nearly 150 figures. By Mr. Bellamy’s 
‘ables— 
Log. 95ft. 9in. = 4060'3 








Log. 9ft. 64in. = 3058°8 
Log. in. = 5740 
7693'1 


The number answering to log. 7693'1 in Table IL. is 
6'116 tons, and the total number of figures is about one-fifth 
of that required by the ordinary method of estimating. 
Perhaps the time when tables of this description are of 
most use is when an engineer is obliged to check his own 
calculations, owing to the staff being short-handed—not an 
uncommon circumstance, especially abroad. Our readers can 
now form their own estimate of Mr. Bellamy’s Tables, and 
the great facility they offer for rapid and accurate calcula- 
tion and estimation of quantities. 








IN anticipation of the visit of the Czar, instructions have been 
received at Woolwich Arsenal to have the 80-ton steam hammer 
in the Royal Gun Factories ready and at work on the Ist of 
May next. 

THE SuB-WEALDEN EXPLORATION.—Mr. Henry Willett lately 
addressed a contemporary, in answer to an inquiry, and kindly 
gave some particulars of the progress of the Sub-Wealden Ex- 

loration under the new contract with the Diamond Rock Boring 

‘ompany, the provisions of which were printed in the last quar- 
terly report. The particulars thus stated brought the details of 
the work up to the 9th ult. Mr. Willett said:—‘‘I have already 
seen quite sufficient of the present plan of working to convince 
me that it must supersede all other systems, in every kind of 
strata but that of running sand. At the termination of Mr. Bos- 
worth’s contract in December last, the 9in. bore had reached 313ft. ; 
my contract with the Diamond Company stipulated for a 3in. bore, 
extracting a 2in. core. With laudable precaution they commenced 
lining the old hole with a 5in, steel tube, and had successfully affixed 
280ft., when alas ! the upper clip loosened its grip, allowing the 
whole 280ft. to drop the remaining 30ft. The bottom of the pipe, 
although of steel, crumpled up like pasteboard ; the remainder 
broke asunder, about half-way down. The upper portion was 
soon extracted ; the lower half wedged itself into the side of the 
bore, <A fortnight’s delay followed, compelling the employment of 
the diamonds in boring slap through the crumpled steel at the 
base. The diamonds made short work of this, and on Monday, 
February 9th, I had the satisfaction of beholding a solid core, 7ft. 
long by 3in. in diameter (representing 10ft. of boring, or about 
five hours’ work), drawn to the surface. One fragment, 3ft. lin. 
in length, may, for the present, be seen in the geological depart- 
ment of the Brighton Museum. When I saw it, how I wished I 
was rich enough to have altered the contract, and authorised a 
continuation at this enlarged diameter.” Mr. Willett, in a letter 
to the Brighton Guardian, further states that the new cores are 
pronounced quite satisfactory, and the beds being fossiliferous, 
there is no difficulty in identifying them. Having made an appli- 
cation to Professor Ramsay and Bir. Bristowe, the directors of the 
Geological Survey, Jermyn-street, for the aid of Mr, W. Topley, 
F.G.S8., the author of the forthcoming ‘“‘ Memoir on the Weald,” 
they have kindly acceded to his request. Thisannouncement will, 
he thinks, be received with great satisfaction, as, because of the 
rapid progress now made, it is absolutely necessary that some 
experienced person should be actually on the spot. The Govern- 
ment authorities are also becoming pte to the superior advantages 
of the new system of boring, and have detailed a small detachment 
of sappers and miners to learn the system and assist in the work 
at Netherfield. It is proposed shortly to work day and night with 
a double shift. The boring is still in the Kimmeridge clay, and 
likely to be so for another 100ft. What is to come next? In an 
interview which Mr. Willett had with Professor John Phillips, of 
Oxford, he informed him that ‘‘as the clay evidences a deposit far 
distant from the ancient shores which supplied the material of 
which these beds are built up, we may probably pass insensibly 
into Oxford clay and lias, not meeting with any sands or lime- 
stones.” Mr. Etheridge thinks that, ‘‘ within the next 500ft. 
(that is within the limits of the existing contract) the long-talked- 
of palzeozoic rocks will be reached.” If anyone wishes to see the 
actual tool with which the Diamond Boring Company commenced 
the work of their contract, they can do so in the Pavilion Museum, 
where has been deposited the din. “‘crown,” with the diamonds 
nserted, 

New York RaiLroap SicNaL Orrice.—The signal office is a 
little room at the northern entrance of the depét, about 30ft. above 
the pavement. Itis reached bya narrow passage way from the 
west side, and when you get into it you see a sight which made 
Jones go into an unmistakeable surprise, Looking down the depit 
there was a space of more than 600ft. extent by 200ft. breadth, 
covered with an iron roof «and lighted from the top. Trains of cars 
were coming and going incessantly, but no confusion was per- 
ceptible, and everything, as my friend said, “‘ went on like clock- 
work.” There are two operators in service here, relieving each 
other during a tour of duty which extends from 5a.m. to 11 at 
night, their motions being regulated by a large and costly clock. 
The gentleman in charge received us very politely, but before we 
had hardly thanked him we heard the sharp and rapid ring of a 
bell overhead. It was marked ‘ Ninety-sixth to Seventy-fifth 
street.” ‘* You see,” said the operator, ‘‘thereis a train coming 
in, and it wants to know if we are ready for it.” ‘‘ But how does 
it ring that bell?” said Jones. ‘‘ By electricity,” was the reply. 
“This is Hall’s patent which works like a charm.” In a few 
minutes another bell rang. It was marked “‘ Sixty-first to Fifty- 
sixth-street.” ‘‘The train now reports itself again,” said the 
operator, ‘‘and this renews notice either to prepare for it or to 
signal it to stop.” He touched a telegraphic machine, and then 
said, ‘* This throws up the signal to come in,” and sure enough in 
a few minutes the train arrived. One hundred and forty trains 
arrive and depart in a day, including the Central Hudson, the 
Harlem, and New Haven Roads, and hence the signal service is 
one of incessant activity. The operator then informed us that 
each road has four starting bells of different keys, all of which 
were rung by him by means of electricity. Three started passenger 
trains and one ordered out the cars'as soon as emptied. ‘‘ You 
see,” said he, ‘‘ this train which has just come in. @ passengers 
are gone, and I want to know if the baggage is takenout.” He 
touched a stop and ranga bell, as he said, 600ft. distant. In 
a moment a bell overhead struck twice. ‘ Baggage is out,” he said, 
‘* otherwise he would have struck once, and would have waited. 
I must order the train out. Do you see that locomotive just 
ahead? Well, now, see itmove.” He touched a stop, andI saw 
the letter Z displayed at a window in aside building. ‘ He hears 
a bell ring also,” said the operator. The engine backed down and 
hitched to the empty train and the Z disappeared. ‘‘I shall now 
send him out,” said the operator, as he touched another stop, and 
the empty train at once moved forward and left the station. The 
letters X Y Z, I may add parenthetically, designate the loco- 
motives of the Harlem, Hudson River, and New Haven Roads, and 
are the signals to back down and connect with trains, “‘ 1am now 
about to send out a passenger train,” continued the operator, ‘a 
half-hour ago I struck twice to open the doors and let the 
passengers pass from the sitting-room to the cars. NowI shall 
soon close that very door, but first I must stop checking baggage.” 
A small knob was touched by his finger. ‘‘ Now,” said he, ‘* the 
next trunk that comes must wait for another train. There 
(another touch with the finger), the baggage car is hauled out and 
switched on to the right track. Five minutes more and she is off. 
Here goes to ‘close the door bell ;’ (at a touch) no one passes in 
after this. Now I say ‘all aboard ’” (a touch), and we heard the 
distant voice of the conductor echoing through the vaulted roof. 
‘* Now it moves” (another touch), and the rumbling movement was 
immediately perceptible, and in a few moments the train left the 


station. As the cars go up the they their by 
ringing bells in the same office until they have got the 
city streets, and thus give assurance of a clear track for all that 


may follow. The station will contain twelve trains of thirteen 
they are all 





cars each, and by means of this wonderful system 
managed with despatch and safety.— Troy Times, 
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LETTERS TO THE EDITOR. 
(We do not hold 1 for the opinions of our corre- 
¢ ourssints vera 





SCREW PROPELLERS. 

S1r,—No fact has been more clearly established by actual experi- 
ment than this : that when the distance which a ship fitted with a 
screw of given dimensions advances for each revolution of the 
screw, after having been = a, increases to (a +4), this increase is 
due to a diminution of resistance of the ship, from whatever cause 
this diminution may have arisen. bf 

Now, this is just what happens in the case of the screw (2jin. 
diameter, 3}in. pitch) employed by Mr, Griffiths in his recent ex- 
periments, For we find from the list published in THE ENGINEER 
for January 30th, 1874, page 76, that when (half-power on each 
screw) both the bow and the stern screw were working in open 
water, the advance of the model for each turn of the screw was 
1°5382in.; that when the bow screw worked in the tunnel and 
the stern screw in open water this advance increased to 
1°7723in.; and that finally when both the bow and the stern screw 
worked in their respective tunnels, the advance further rose to 
1°8179in. There is consequently conclusive evidence that the cir- 
cumstance of the two screws being placed in their respective tun- 
nels had for its immediate result a diminution of the resistance of 
the model; and the question which remains to be answered is, how 
this diminution is brought about ? 

The explanation which I venture to submit is, that when the 
bow screw revolves in its tunnel, the water-level immediately in 
front becomes lowered or depressed, owing to the water being, by 
the action of the screw, drawn down towards the tunnel. Whilst, 
as regards the stern screw, the water, instead of having to find its 
way from the sides and from below, in its attempt to fill up the 
space left by the progress of the model, rushes through the tunnel 
into the very centre of the after part, and therefore instantaneously 
fills up the partial vacuum created by the passage of the boat. 

The tunnels, so long as their diameter does not exceed the 
diameter of the screw by a certain amount, prevent she free access 
of water. But when Mr. Griffiths admits 50 per cent. more water 
—as he expresses it—that is to say, when he enlarges the space be- 
tween the screw and the tunnel, as much water, evidently, passes 
through the latter as the screw can under any circumstances act 
upon ; and the depression at the bow and the filling up at the stern 
proceed of course in a egy anna increased ratio. 

From Mr. Griffiths’ list it appears that when both screws worked 
in open water the number of revolutions was 680, and the speed of 
the model 87ft. 2in. per minute; that with the bow screw in the 
tunnel and the stern screw in open water, the number of revolutions 
was 650 and the speed 96ft. per minute; and that when both screws 
were in tunnels the number of revolutions was 670 and the speed 
101ft. Gin. per minute. 

Upon the supposition, therefore, that the power developed in 
each case was about the same, the increase of speed realised 
amounted to something like 164 per cent. A careful inspection of 
these experiments will show that the greatest advantage was 
gained by the action of the bow screw in its tunnel, When, how- 
ever, full power was applied to the single screw of 5in. pitch the 
case was reversed, and the increase of speed effected was only about 
4°9 per cent. 

If I might be excused for putting my trust in the results elicited 
by the most carefully conducted experiments on a large scale, rather 
than in ideas which, however venerable they may be, are totally 
discredited by the actual facts, I should say that the ratio between 
the advance of the ship, per turn of the screw, and the pitch, or 
what is generally called *‘ slip,” does not represent the efficiency 
or otherwise of the engine and screw in any way whatever. 

March 25th. 


S1r,—Your correspondent ‘‘ W. H. M.”, of Rotterdam, from his 
letter in last week’s paper appears to comprehend how some of 
the advantages shown in my experiments have been obtained, 
and had he witnessed them he could hardly have given a better 
explanation of them, On one point, however, I do not quite 
agree with him, as I find that the screw is unable to form a 
vacuum, and when short of water it simply turns it round with 
the blades, driving only a portion ik, which accounts for the 
twist seen in the water behind screws, This I find takes place on 
my system until the model obtains its full speed, when there is 
eo twist, and consequently reactionary blades would be almost 
useless. 

With regard ‘to your remarks about my models, one is made, 
as I before stated, from the lines of a successful screw steamer, 
while the other, which is of the same dimensions, has been altered 
at the bow and stern to suit my system. I also think you are 
under some wrong impression as to my mode of constructing the 
tunnels, as it is my intention to give them some thickness, for by 
doing so I shall improve the lines of my ship and also strengthen 
ther. ROBERT GRIFFITHS. 

40, Kildare-terrace, Bayswater, London, W. 


TORPEDOES, 

Srr,—Having read in one of your issues an account of the 
Whitehead torpedo accident, the partial description of the machine 
reminds me of an invention I submitted to the War-office in 1861. 
Thinking you may consider it of interest at this moment, I send 
you a copy word for word of my first rough paper on the subject, 
dated September 2nd, 1860 :— 

**An outline description of a method to destroy iron-plated 
vessels of war. 

‘**T approach the subject with all deference to the better informed 
judgment of those skilled in nautical affairs, as a private individual, 
and a civilian ; any experience in these matters I disclaim, though 
with the general public I understand the iron-plated vessels would 
be to ordinary vessels of war as a hawk among sparrows, and 
attackable only by a similar vessel, when one can suppose a like 
termination to the contest as resulted from the meeting of the 
Kilkenny cats; the invulnerability by ordinary means, the vast 


material strength of such a vessel, its destruction offering as fair | 


a field for invention as personal valour, shall be my plea for a sug- 
gestion which, though it may appear problematical and far-fetched, 
is founded on well-known nA recognised laws. The great mass 
of iron in a vessel of this kind must render it an attractive object 
for magnetism, and I propose to take advantage of this circum- 
stance to the fullest extent. 

** Tmagine two hollow iron cylinders or boilers, say 15ft. long and 
and 20in. diameter, arranged thus, the ends A being connected by 
a piece of soft iron, the space between the pliedene being occupied 
by a wooden box, pitched inside, and containing alternate plates 
of zinc and copper, constituting a galvanic battery, the current of 
which passing through aflat band orof wire insulated copper wound 
round each from end to end, converts the machine into a gigantic 
horseshoe mannet of enormous power, and possessing considerable 
boyancy, i.¢., according to the displacement minus the weight. 
At = rate, it can be proportioned to carry, either within or 
beneath the cylinders, penetrative or explosive force sufficient to 
satisfy the enemy’s most bitter enemy. I prefer the horseshoe 
form of magnet, that it may travel with one determinate end 
foremost, as I propose to place a short mortar at that end, which 
on contact with its mark, will explode. The cylinders would 
contain a certain quantity of explosive material, which on any 
attempt to lift or run it would insure its destruction, and 
as such a free rover (in the event of its missing the mark) might 
prove dangerous to the wrong party, it could be arranged to tow 
up or sink in any given time, it could be submerged to any 
desired ——< to strike below the water line, or protect it from 
shot, this being determined by a long spar or wooden float above 


m We may bo urge that ttractive sphere of amagnet decreasin 
“It may e al of i 
as the square of the distance limits its eppliesdion. me seen | 
I believe nothing but actual experiment could determine at what 





distance it would evince the desired activity; the iron vessel on 
the water would be, as it were, insulated or removed from disturb- 
ing or counteracting causes ; the mass to attract, the proportions 
of the magnet, together with the fact that floating bodies approach 
each other by simple gravitation, seems to remove this from the | 
list of ordinary magnetic experiments. The American torpedo 

acted on the principle of gravitation alone; Sir H. Douglas speaks 

of one exploding under some captain’s ship in the last American | 
war. However, I can readily make it self-propelling for a con- | 
siderable distance, either by electro-magnetic power or by com- | 
pressed atmospheric air in the cylinders—to use it, it would be | 
towed as close to the vessel as practicable, cast loose, and left to 
the unerring mutual attraction. The ‘ how’ to get it within the 
necessary distance I must leave to that branch of nautical science | 
which guides fire ships, &c. Once in contact, no available force 
could detach it until destroyed or the circuit broken. 














“The object of this paper is to give a quick insight of a matter 
which in detail would require considerable explanation. In trying 
to avoid being tedious, I hope I have nor run into the other ex- 
treme. From a practical knowledge of electro-magnetism and 
general mechanics, I am prepared to make the machine I describe, 
or to explain the detail of it should it be considered worthy of 
further consideration. I most respectfully submit this as a plan 
for destroying iron ships, especially when in harbour or at anchor, 
or when such a vessel was off any part of the coast, and no better 
means at hand. For want of knowing anything to the contrary, 
I believe most men would attempt an act so important in its re- 
sults if successful at so slight a cost or risk. 

** September 2nd, 1860. **GEORGE HAWKSLEY.” 

As bearing on this question, THE ENGineeEr of April 26th, 1861, 
in answer to a correspondent, says—‘‘ You require to know how 
long atmospheric air charged to a pressure of 1000 1b. pressure per 
square inch in a boiler 2tt. diameter and 10ft. long would drive 
an engine exerting six indicated horse-power ; supposing there was 
no waste in the passages, it would drive the engine 22 minutes and 
50 seconds full stroke. If worked expansively the air might drive 
the engine an hour or more, The power given off would be equal 
to the pressure on the end of the boiler multiplied by its length. 
The area of a 2ft. circle being 45239 square inches, the pressure 
would be 452,390 Ib., and this exerted through l0ft. would give 
4,523,900 foot-pounds, of which a six-horse engine would require 
198,000 foot-pounds per minute, taking away the whole in less 
than 23 minutes.” GEORGE HAWKSLEY. 

1, Montrose-villas, Caledonian-road, London, N. 





CONCRETE SEWERS. 
Srr,—Main sewers can be made of concrete moulded in con- 
venient lengths, and joined in cast iron chairs, as shown in 
sketches, the ends being first put together with cement. The 


| » 
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cavity in the chair is filled with a good cement, sufficiently soft to 

run all round it, then a small overlay of cement only is n 

to make the joint good on top. In this way sewers of any size or 

form can be cheaply and speedily made as compared with brick. 
Dublin. J. LOCHTIE. 





COHNE’S ANTI-LUBRICATIVE BEARINGS, 

Srr,—Since the date—March 9th—of my last report the new 
bearings have been subjected to a very severe test on a rail-cutting 
mill at the Bessemer Steel Works, Greenwich. The shaft runs at 
the rate of 1400 revolutions per minute, yet notwithstanding the 
absence of any lubricant not the least noise is heard—the bearing 
remaining quite cool. The shaft heated slightly in the first 
instance, but was always, as it is now, bright and smooth. The 
bearings at Messrs. Symons Brothers, Southwark Bridge-road, are 
on a very heavy grindstone. Here they are subject to great strain, 
and to the flying in of the grit from the stone; yet, as in all other 
cases, they are working well. A bearing has also been placed at 
Messrs. Virtue’s Works, City-road, with an equally good result, 
Early trials will be made on the Great Western, South-Western, 
and Midland railways. All bearings fitted up to this time are 
giving great satisfaction—not a single failure has occurred, 


101, Leadenhall-street, March 24th. MartHew A, Sov, 





INTERNATIONAL PATENT LAW. 

Sr,—I have hitherto looked upon suggestions as to the assimila- 
tion of patent law in all countries as merely Utopian. But the 
pointsubmitted to Lord Derby by the deputation from the Associated 
Chambers of Commerce, in which the proposed assimilation was 
confined to the two systems of Eng and America, is one of a 
more practical , and is susceptible of discussion. The 
— of the two systems is constantly brought before the 
minds of patent agents by their practice of appl ing for patents 
in the two countries, but the ints involved in such com- 
parison are not generally und by other persons, 

The subject acquires considerable importance from the manner 
in which it appeared to be regarded by Lord Derby, both on 
account of his official ee and his experience in conducting 
inquiries relative to public opinion on the matter. In his remarks 
he referred to the question of the abolition of patents, and 
admitted that among commercial men there did not appear to be 
any feeling in favour of abolition ; but,on the other nn, there 
was a feeling in favour of retaining patents in some shape, 

With reference to question of attem to assimilate 


the first point to determine was whether our law was to be made 
more like the American, or the American more like ours. 

The great distinction between the two systems is, that whereas 
in the American system prelimi examination into novelty is 
the leading feature, in the English system patents are granted 
without such examination, the patentee taking the entire risk as 
to novelty, In theory, of course, the American idea is right, 
assuming it to be practicable and convenient; but this is just 
what is denied. 

The official examination as to the novelty of every invention, 
however trivial, involves a very large outlay in the maintenance 
of an adequate staff of skilled examiners, and a vexatious amount 
of delay in dealing with applications for patents, that goes far to 
counterbalance the advantage of diminishing the number of 
patents for old inventions, which are of no value in law. 

There would be much more reason in favour of this system if 
in practice it was found that invalid patents produced any public 
inconvenience ; but such is not the case, the patentees are the 
only sufferers by laying out money which they find will bring no 
return. In the long run, however, in England they prefer being 
able to get a patent without delay and taking the risk as to 
novelty, to the long delay often occasioned by official examination, 
although the patent when eventually obtained may be less assail- 
able on the point of novelty. 

So far as I have been able to judge of American opinion on the 
subject, I think it is strongly in favour of preliminary examina- 
tion as to novelty. Then if this be so, it is difficult to see any 
prospect of this point being surrendered on the American side ; 
and, if I am right in believing that English patentees would rather 
be without such examination, there does not at present appear to 
be any basis of assimilation of the two systems. Still, I think the 
whole question may be usefully discussed at the present time. 

The remarkable result of the working of the two systems is 
that under each the number of grants seems to amount to a little 
over two-thirds of the number of applications for patents. 

WILLIAM Spence, A.1.C.E. 

8, Quality-court, Chancery-lane, March 25th. 





FUEL ECONOMISERS. 

Srk,— With your permission we will make a few remarks upon 
a letter of Mr. Twibill’s which appeared in your issue of Lith 
March on Bell’s fuel economiser. 

In the first place, Mr. Twibill hardly will allow that Mr, Dell's 
ingenious arrangement of spiral pipes deserves the name of a fucl 
economiser at all. Mr. Twibill must be as well aware as the 
majority of your readers conversant with the subject, that a 
machine which is placed in the flue of a steam boiler, and which 
heats the feed-water to a temperature varying from 220 deg. to 
280 deg.—which is only what Mr. Twibill professes to do with his 
machine—certainly deserves the name of a fuel economiser, Now 
it is a fact that many of Mr, Bell’s economisers are at work, and 
that they give the utmost satisfaction to the owners thereof. 

Mr. Twibill in his letter compares his own machine with Mr, 
Bell’s, both of which are exhibited in the Peel Park Exhibition, 
Manchester, and by an erroneous mathematical calculation proves 
to his own mind that because he has more external surface of pipe, 
that therefore he has more effective heating surface, carefully 
ignoring the difference between effective and non-effective heating 
suriace ; but the whole question lies in the position of the heating 
surface. Mr. Twibill will allow, or at any rate your readers will, 
that the heating surface of a boiler, for instance, is not all of the 
same value, and that the surface of a boiler is more effective when 
exposed to impact of flame and hot gases than when it is only 
heated by radiant heat. We need hardly refer to the well known 
Galloway tube in proof of this. Will Mr. Twibill assert that the 
back of a Galloway tube is as effective in the generation of steam 
as the front part, which is exposed to the continual impact of the 
flame and hot gases? Well, this is what Mr. Twihill attempts to 
prove in his letter. And further, Mr. Galloway, to take advan 
tage of this impact of the hot current in the flue of a boiler, places 
his tubes in a cross direction, so that each tube gets a fair share of 
impact, and does not place them the one behind and in shelter of 
the other, as Mr. Twibill and another upright pipe economiser 
manufacturer do. Mr. Bell places the pipes of his economiser as 
Mr. Galloway very properly does his tubes, whereas Mr. ‘I'wibill 
places his pipes in a position which would be represented —to carry 
out the comparison—by Mr. Galloway placing his tubes perpendi 
— in a straight line along the boiler flue, the one behiud the 
other. 

To come now to Mr. Twibill’s calculations, which, by the way, 
are anything but correct. The number of square feet in one cf 
Bell’s economisers is 27 rings, each 2ft. 2in. centres=(ift. ‘in., 
68in, in circumference=183ft. Yin. in length—not 177 ‘5ft., as Mr. 
Twibill makes out. Now, taking the exterior diameter of a 4in. 
pipe at 5in.=15‘7in. in circumference, therefore 183ft. ‘tin. x 
lft. 3°7in. =240'4 square feet of heating surface. In Twibill’s the 
heating surface is 72 pipes, each 9ft. long=648 Oft. long x 15 Tin. 
in circumference as before=849°5 square feet of heating surface. 
Now, if Mr. Twibill could put the whole of his heating surface in 
an effective situation, he would certainly have a much better effect 
than he has by his present arrangement; but the fact is that only the 
first row of his pipes is acted upon by impact of the hot gases, or 
eight pipes 9ft. long x 15‘7in.=94°2 square feet. The rest of his 
pipes are only exposed to radiant heat, whereas in the case of 

Il’s economiser it is perfectly safe to assume that one-half of his 
total area is exposed to the heat of impact, or 120°2 square feet, 
which is 26 square teet more than in Mr, Twibill’s. If Mr. Twibill 
will carefully study these figures he will find out the reason why 
Bell’s economiser, though exposing a smaller area of surface, is 
quite as effective as his own. 

Mr. Twibill, in his letter, asks your readers to compare the 
scrapers of his machine and those of Bell's. Well, we have done 
so, and we cannot see any superior excellence in those of his own 
machine, Both of the scrapers are made of two semicircles, but 
Bell’s scraper possesses the advantage of having the whole of the 
weight of the scraper and arm on the top of the pipe, and the 
bottom scraper has a balance weight to keep it up to its work, 
whereas Mr, Twibill only has the light weight of his scraper 
acting on the pipe through/an inclined plane, which is liable to get 
clogged up, 

With regard to the anti-crustation theory, Mr. Twibill says that 
it “‘is strongly contradicted in practice.” Will Mr. Twibill give a 
single instance where one of Bell’s economisers has been found 
covered over with scale which required to be bored out in the 
same manner as Mr. Twibill is accustomed to have to bore to 
clean out upright economiser pipes ? DvuRig£ AND Davis. 

Bank House Foundry, Burnley, March 30, 








Discovery oF Coa aT SANDWELL Park. — It has been an- 
nounced that a seam of coal two feet thick has been discovered at 
the Sandwell Park sinking, and this caused a considerable amount 
of discussion in Birmingham, the announcement being one of para- 
mount importance in South Staffordshire, seeing that if workable 
coal be found there the existence of a new coalfield is believed to 
be demonstrated. The Sandwell Park Colliery Company, who 
have been engaged for some time past in an endeavour to find coal, 
have already expended £20,000 in the undertaking. 

THE CONVERSION OF COAL INTO GRAPHITE.—At a recent meeting 
of the Edinburgh Geological Society, a paper on “* The Conversiou 
of Coal into Graphite,” by Mr. Andrew Taylor, was read. <A speci- 
men of coal converted into graphite was exhibited, but this was 
obtained in the month of June last year, at a depth of 200 yards 
from the surface, after an explosion in a Lancashire coal pit, in 
which a number of miners lost their lives. A scientific interest 
also attached to the specimen, inasmuch as it showed how gas-coal 
could at once pass to the other end of the series and me 
anthracite, or in some cases even na. It was just possible 





the patent laws of England and America, Lord said the 
suggestion was new to him, but was worthy of consideration, and 


that this t be an illustration o' neon | that very great heat 
changed to anthracite was a mistake, and that probably great 


pressure forced the gas out, and soleft the carbon. 
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PORTABLE STEAM CRANE. 


MESSRS, J. GARVIE, JUN., AND CO., ENGINEERS, ALBION IRONWORKS,.. ABERDEEN. 
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In the accompanying engraving we illustrate a new steam crane, 
just brought out by Messrs. Garvie and Co., Aberdeen. The crane 
is mounted ina strong wrought iron frame, and:has a wrought iron 
stand-post and jib. ‘The sole to which the crane cheeks and birler 
are fastened is made in either wrought or cast iron, and forms a 
water tank and heater. The motions of the crane can be effected 
independently or combined, and in either direction. The travellin 
motion is taken off the turning-wheel by disengagnig a clutch an 
allowing the wheel to move round the stand-post. The jib motion 
is effected by means of friction gear screwand worm, The turning 
motion is also driven by friction gear. The handles are within the 
easy controlof one man, This is a neatly arranged crane, of which 
we have formed a favourable opinion, 





HYDRAULIC ENGINEERING EXTRAORDINARY. 


AN iron conduit has recently been constructed which, according 
to the Mining and Scienttfic Press, sustains the greatest water- 
pressure in the world, namely, 1720ft., or 750 lb. to the square 
inch. It carries the water supply of Virginia City and Gold Hill, 
Nevada, from Marlette Lake, situated at an elevation of about 
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conveyed to the inlet of the pipe, and be added to the supply from 
Dall’s Creek. 

All the iron pipe used is coated, inside and out, with a mixture 
of ashphaltum and coal tar, thoroughly boiled together, each sepa- 
rate piece being plunged and rolled about in a bath of this mixture 
for from seven to ten minutes before being shipped to its destina- 
tion. The average diameter of the pipe is 11}in. and its entire 
weight about 700 tons. Nearly one million rivets were used to 
manufacture it, and some 35 tons of lead were required in making 
the joints. At the point of heaviest pressure the iron is No. 0 
thick, and is hot riveted with gin. rivets, there being a double row on 
the straight seam and a single row on the round seam. The pres- 
sure gradually decreases as the ground rises to the east and west, 
and the iron decreases in thickness from five-sixteenths to one- 
sixteenth of an inch toward both inlet and outlet. But on its 
course to the outlet, it having te sross a great many spurs and 
sags, the iron varies of course according to the pressure, 

The inlet has a perpendicular elevation above the outlet of 
465ft., but just now only 300ft. is used, as this head will supply 
ten times as much as the two towns have heretofore had. This 
2,000,000 gallons every twenty- 


head carries into Virginia abo 
four hours ; and by increasing the 








head to its fullest capacity, th 








37.100, F7 | 
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supply can be in to 

,350,000 gallons per day. 

Fig. 1 will convey an idea of 
the country over which this under- 
taking was carried out, as it 
shows the profile of the pipe. 
The remaining engravings repre- 
sent various ingenious plans 
adopted in the construction. 
Fig. 2 shows a lead joint in 
detail, said to be perfectly tight 
and safe. One of these joints is 
made between every two lengths 
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1500ft. above the former town, over a valley seven miles in width, 
the sides of which are steep and precipitous, and through a route 
presenting engineering difficulties of unusually troublesome nature. 
The most awkward feature of the undertaking begins at an eleva- 
tion of 1885ft, above the track of theVirginia and Truckee 
at a point about two miles west of Lake View Toll House, and 
thence follows by an easterly course the crest of the spur from 
which it starts, crosses the valley, at the toll house referred to, 
and gradually ascends to its outlet end, making the entire length 
37,100ft. The water at present is taken from ’s Creek » j < 
e 


18in. flume four miles long, to the inlet, or western end 

pipe. From the outlet or eastern end of the pipe the water is 
conveyed through a flume of the same size, nine miles long, into 
Vi ant GAA IEA, Vitae 3 enna? Se eae 
pipe system. In the future the water from Marlette Lake will be 











of pipe of 26ft, 2in. in length 
poll 3; Ais a wrought iron ae, 
always one-sixteenth thicker than 
the b mga < iron in the re- 
spective pipe, leaving a play of 
gin, between the inside of the 
collar and the outside of the pipe. 
The collar is 5in. wide; B is the 
lead which is run in and caulked 
up tight from both sides gin. 
thick ; O is a nipple of No. 9 iron, 
riveted in one end of each pipe. 
a x ine the method of 
ightening joints. AtAis 
the clasp, the application of 
which, for forcing back the lead 
bag A it ~——s out on account of 

e dinal expansion and 
contraction of the pipes, is clearly 
evident, A clamp is used to 
keep the lead afterwards in place. 
Fig. 4 is the elbow wu for 
making short curves in the line 
of the pipe around rocky bluffs, 
through cafions, &c, AtA 
are angle irons riveted on the 
La Pag the outside of the curves, 
which, by means of iron straps, 
are —— = the corre- 
spon e iron on the next 
pipe as shows the manner 

which the pipes and elbows 
were strapped together, wherever 
= curve an sufficiently short 

require precaution against 
an outward movement, The iron 
strap is put on the outside 
of the curve to strengthen 
the pipe. Fig. 6 shows the self- 


J ch anh, Sh iguet cote tee of gen Whe oe 
used at igh point on the line of pipe. en the 
water is on, the valve a is kept wide o the 

valve c is shut, while the valve } is shut 
sure. If any air accumulates in thepipe, on the elevation 
where. Oise cot Sf aaeel, SS ommeem blown off 
b the cock ¢. a break main 
pe line at a point lower than the air cock, and within its 
district, the valve b down and admits the air into the 
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until the water ran into ee oe only five months ela) 
ending in August last. The Iron and Locomotive Works 
pipe, and the credit of the accomplishment of the 
undertaking is due to the engineer, Mr. Herman Schussler. : 
It is difficult to say which characteristic of our Western engi- 
neers is the more remarkable, the with which they attack 
the most stupendous and difficult problems, or the promptitude 
and celerity with which they carry out their ideas. There isa 
great future for a country which produces such men and such 
achievements. 








SIR WILLIAM THOMSON ON “ NAVIGATION.” 


Siz WILLIAM THOMSON lectured on the above subject on Friday 
ev week to the members of the Dialectic Society of Glasgow. 


Sir explained, in the course of his remarks, that he did 
not propose to on navigation generally, but rather to call 
attention to Sumner’s method, the substitution of which for other 


modes of ee ye made sailing sure and easy, besides giving 
results of daily advantage and convenience otherwise hardly 
attainable. system was first described in a pamphlet en- 
titled, ‘‘A New and Accurate Method of Finding a Ship’s Posi- 
tion at Sea,” by Captain T. H. Sumner, of Boston, U.S. The 
lecturer then geoceeted to explain that navigation meant not the 
management of a ship, as many might most excusably suppose, 
but the art of finding the way for a ship to go. He then described 
the principle of ‘‘ great circle sailing,” and said the main problem 
of navigation consisted in the art of finding the ship’s place, 
which was specified by latitude and longitude. He referred to 
the belp afforded by celestial and terrestrial objects, and the art 
of using these several objects for the purpose indicated. In ex- 
plaining S *s method in detail, he observed that it would be 
the greatest blessing to young navigators and to old if every other 
mode of ordinary navigation could be swept away. He had read 
with great pleasure Captain Croudace’s “Star Formulary; or, 
Finding Latitude and Longitude by S ’s Method,” in which 
the writer said that “‘ the beauty of Sumner’s method consists in 
its glorious disregard of latitude,” and with this he quite agreed. 
He <—eee the method of taking sights, and pointed out how 
in modern navigation chronometers had almost wholly super- 
seded lunars; indeed, he never seen a lunar taken at 
sea. As to sights, it was of exceeding importance in the 
daily work of a ship that each sight should be worked 
out on its own footi The navigator should get all he could 
from the first sight, and after taking the next in the same way let 
him put the two together, and he would find the ship’s place in 
the intersection of the two S lines corresponding to the two 
sights. Sir William described the mariner’s compass as being 
useful in dark weather, but most pernicious as ordinarily used. In 
clear weather it ought to be dispensed with altogether. He 
recommended a thorough application of Airy’s method of correcting 
the compass, The compass in the modern merchant steamer was 
a hideous monster, a pernicious and destructive monster, and many 
a good ship had it sent on the rocks. With small needles Airy’s 
method might be more pana carried into practice than had 
hitherto been the case. It was immensely superior to the compass 
in ordinary use in —~ passenger steamers, They would scarcely 
credit the fact that although 6in. or 7in. was found by experience 
to be quite long enough, yet such was the exceeding ignorance of 
what was n even in this present year of 1874, that big ships 
were supplied with big compasses, whereas little ships, fortunately 
for them, were allowed to have little compasses. The big compass 
was simply and solely pernicious. In conclusion, Sir William 
called attention to two new com which had not yet been 
fully tested, but which he r led in a favourable light. At 
the close of the lecture a cordial vote of thanks was accorded. 




















A NOTE ON THE RESISTANCE OF MATERIALS,* 
By Prof. Robert H, THURSTON. 


On the 13th ult, an —— for determining the torsionalfre- 
sistance of materials, which I had designed for use, in illustration 
of my course of instruction, and to which Thad fitted an automatic 
recording attachment, was exhibited to the National Academy of 
Science, at the late session held at this place, for the purpose of 
showing the peculiar adaptability of the machine for the determina- 
tion and analysis of the action of physical and molecular forces in 
resisting stress, and to illustrate the eats g of experiments already 
made upon scientific investigations of molecular relations. 

At the close of the meeting a test piece of wrought iron was left 
in the machine, exposed to a strain which had passed the limit of 
elasticity, and with a distortion of 45 degrees, the intention being 
to determine whether, as has been suspected by some writers and 
by many engineers, ‘‘ viscosity” is a property of solids, whether 
a flow of “‘solids’+ could occur under long-continued strain 
just equilibrating, when first applied, the resisting power of 
the material, or whether the “ polarity ” of Professor Henry is an 
absolutely unrelaxing force. The metal was left under strain 
twenty-four hours, and had not then yielded in the slightest 
degree. This result, and the results of other similar experiments 
since made confirming it, indicate that metal strained far beyond 
the limit of elasticity, as above described, does not lose its power 
of resisting unintermitted static stress. The important bearing of 
this fact upon the availability of iron, and of steel, which also 
behaves similarly, for use in constructions exposed to severe strains, 
is readily seen. After noting the result obtained as stated, it was 
attempted to still further distort the test piece, when the un- 
expected gene f was made that its resisting power was greater 
than when left the previous day, an increase of resistance being 
recorded amounting to about 25 per cent. of the maximum regis- 
tered the preceding day, and approximating closely to the ultimate 
resistance of the material. Repeated experiments, continued up 
to the date of writing, confirm the following previously undemon- 
strated principle : that iron and steel, if strained beyond the limit 
of elasticity, and left under the action of the distorting force which 
has been found just capable of equilibrating their power of re- 
sistance, gain resisting power to a degree which has a limit in 
amount approximating closely, if not coinciding with, the ultimate 
resistance of the material, and which had a limit, as to time, in 
experiments hitherto made, of three or four days. Releasing the 
piece entirely and again submitting it to the same force immedi- 
ately, does not produce this ening action. There is some 
pos eg that is confirmed by theoretical dynamic principles, that 
the increase of strength noted is not accompanied by a change of 
resilience, but that the gain of i power is at the expense of 
a proportional amount of ductility. e diagrams obtained during 
this research will be presented at a future time, when the investi- 
gation shall have been completed. The interest and importance 
attaching to the discovery of the principles above enunciated, to 
our profession as well as to science, will, I hope, justify the 
presentation of this note, 








GEOGRAPHICAL CONGRESS AND EXHIBITION.—The Paris Geo- 
graphical Society have decided that an international congress for 
the phic sciences shall be convoked in that city in the 
spring of next year, and that there shall be held in connection with 
it an exhibition S ee, maps, charts, itstruments, and all 
other things conn’ therewith. ‘The object of the meeting is 
described as the same as of that held in Antwerp in 1871, namely, 
the blems which arise out of the 
study of the earth. Government give oem, * 
the enterprise, and the society hope to enlist the aid of all foreign 
Governments. The date of , the details of organisation, 
and the programme of the congress will be published shortly. 


*Read before the American Society of Civil Engineers, November 19, 1873 
+ Mon. H. Tresca Sur l’Ecoulement de Corps Solides. Paris, 186 
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LAUNCH OF A CHINESE FRIGATE. 

AFTER some twenty-two months tion, at first inter- 
mitted by various cxigecis and casuals, but latterly latterly pushed 
mom iwancoe tae 

7 e em) 8 0 
wah doomed Oop y got in’ iuie enh a tate of forwardness 
that the ponte 4 charge felt justified in notifying his official 
superiors she would be launched on the lucky day, the Chinese 
festival of Tung- tszoo—which the more progressive Chinese have 
translated into the ‘‘ Chinese Christmas ” — would afford, and 
fell on the 22nd December. He and his E 


construction and arrangement of bars for fire-grates of furnaces.”—A 


al Vea teesen tea la Fidélité, 1a Fidélité, Paris, An improved portable 
“ | 
press, applicable also to autographic printing. 


928. Joun ee pn op or im for ; 
—s the stipylee ot wheels of ives trove a sap 8 
in the connected therewith.” 


wa: the apparatus 
929. Noam Wituiam MircHe.u, ~~ poe 1 poe 
a Fy new and improved ap; di 
930. Faawk Gannerr ont a ican = Sng near en, 
Suffolk, *‘ Improvements in machines.” 
931. Cristororo neg Burton-crescent, London, ‘‘ Improved means 
other materials and 


of and tions fi ood and 
— ere 








which this = Pp 
superintendents and Chinese workmen have encountered and 
overcome many difficulties in makiog good this promise, and at 
seven o'clock the preceding night the hull of the vessel was com- 
plete, except some of ber deck planking, and her ‘‘ ways” were 
in proper trim for the launch. e arrangements for the launch 
were put under the control of Mr. John Rolls, and the work has 
been carried on under his inspection by the ese foremen and 
workmen. The construction of the ‘‘ways” alone was a work 
involving no small amount of skill, labour, and anxiety, made, as 
they were, to bear the strain of 1300 tons, the calculated weight of 
the ship. The new vessel is similar to the one launched from the 
same building yard on the 24th May, 1872, known as No. 5, the 
present one, No. 6, being in fact laid down from the same model 
by Mr. A. G. Lambert before the other was launched. She is 
built principally of Manilla hard wood and teak ; and is copper- 
fastened anon, ~ expense having been spared to make her 
in all respec bps war vessel. Her fittings will 
resemble om of. Ks ‘a in the British navy. The prin- 
cipal dimensions of the hull and machin are as follows :— 
Length between main perpendiculars, 243ft. 6in.; length from face 
of stern-post to taffrail, 269ft. 3in.; beam extreme, 44ft. 10in.; 
depth, 29/t. Gin. ; displacement when fully equipped ready for sea, 
2700 tons. The hull of the vessel has been completed by Chinese 
workmen in this department. The late Mr. Mainland, shipwright, 
was engaged for about ten months on her construction, but since 
his death in February last no European shipwrights have been 
Se = and the stern of the ship, which was not begun when 
d died, is entirely of their own construction. The 

machinery has been entirely constructed at the workshops of the 
arsenal under the superintendence of Mr. John Ro Mr. 
MacBean, draughtsman, and Mr, John Ure, moulder, Susalching 
the assistance needed from their respective de} ents with 
business-like efficien With the above exceptions, the whole 
work has been done Chinese workmen and foremen, and the 
result, at once solid and shapely, furnisbes a conclusive f and 
illustration of the progress made by the Chinese in the different de- 
partments of mechanics during the past few years. The engines 
are of the return ocenesmnyes -rod type, of 1 of the following dimensions : - 
Cylinders, two in 64in, ; length of stroke, 3ft.; 
calculated indicated horse- -power, 1800; revolutions per minute, 
64 ; diameter of screw, 16ft.; pitch of screw, variable from 2uft. 
to 24ft. Description of screw (Griffiths lifting) the same as fitted 
and used in H.B.M’s service, The coal bunkers contain sufficient 
for seven and a-half days, of twenty-four hours, full power 
steaming ; calculated an on the ship’s full power, twelve nau- 
jae miles per hour. The boilers, four in number, are of the ‘‘low 

type ’ used in the British navy, with sixteen furnaces, The broad- 
side battery will consist of twenty-six 42-pounder pty 's breech- 
loading rifle guns and two 90-pounder pivot guns also by Krupp, 
on a — deck. 

p will be docked after the launch, coppered and com- 
pleted ; will be ship-rigged and spread 22,500 square feet of sails. 
She is launched, of course, without any of her machinery inside ; 
this will be placed i in her under the sheers in front of the dock. 
By slightly enlarging the lines of the lower part of her stern 
quarters she is rendered considerably more buoyant than her com- 
ge Se ol No. 4 This modification was suggested and carried out by 

. Mainlan 
The Chinese may congratulate themselves on another successful 
peat it being their sixth, and the best of all.—Shanghai 
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905. Prerre MERLIN, + ce, “Improvements in the manu- 
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caustic.”—A communication from Louis G rt 
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which apparatus are also applicable to other ea 
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918. Rozert Lewis pm Bg Liverpool, “ Improvements in 
governors applicable to steam and other motive power es.” 
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ER RippPincittz, Holborn, London, “ Improve- 
lighting the ace lighting and heating, and in means for filling and 
921. ALFRED Huoues, ye Ash, Market Harboroug ae gm 
shire, ‘‘ Improvements in apparatus facilitate the binding 
—_ into — '—18th March, 1874, “4 
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932. JONATHAN pe Stockton-on-Tees, Durham, “ Improvements 

engines for steam pum 

933. a GREAVES, Oldham, Lan ome + oe “Certain improvements in 

weaving.” 

934. 4 Peas Crarke Hit1s, Chemical Works, Deptford, Kent, “ Improve- 

the purification of gas and gas liquor. 

935. S Haver Houianp, Bi ‘New or “improved apparatus for 

atmospheric = with the vapour of hydrocarbon liquid.” 

938. WILLIAM Ropert don, *‘ Improve- 
ments in ordnance.”—A communication from Norman Wiard, Washing- 
ton, Columbia, U.S.— 14th March, 1 

939. GrorGe ALEXANDER “Teowm, " daverstook- terrace, Hampstead, 
Middlesex, “I in es and pum 

941. Epwarp THomas Hueues, Chaneery- lane, London, “ improvements 
in metal soles for boots and shoes."—A communication from James 
Alexander Punderford, New York, U.8.—16th March, 1874. 

942. James Binouam Attiotr, Radford, Nottinghamshire, ‘‘ Improve- 
ments in the construction and arrangement of e e3 worked by 
steam or other fluid pressure, which engines are also a plicable as 

pumps for raising and forcing, or as meters for measuring fluids.” 
meg HENRY Nortucoit, Union-court, London, “ improvements 


946. Geew Joun WARNER, Gasworks, South Shields, Durham, “ Im- 
provements in gas meters.” 

948. Tomas Hypes and Jonn Emit Bennett, Sheffield, = improved 

tting steam boilers, and of arranging the flues leading 
from the furnaces thereof.” 

950. Gzorce Dixon, ee -upon-Tyne, Durham, “An improved 


mode of and ap tus for 
954. be ay age me Be Men: ELVILLE Gra. wey Gee London, “ Improve- 
— hy. telegraphy, and in apparatus for the same.”—A com- 


jr illiam Nevins Armstrong, 
New York, U.8.—17th March, 1874. 
956. FREDERICK LURMANN, Osnabriick, Germany, ‘‘Improvements in 


=. Joun Baitey, Dublin, “ Improvements in  —_—s for working and 








points on railways.”—18th March, 187: 
oe Epwarb FanninG Kinastey, Bedford-place, +4 uare, London, 
“An improved tel: ”—A communication fro: erritt Gally, 
Rochester, New York, U.S. 
968. WILLIAM Rosert Lake, Southampton-buil: London, “An 


improved thrust-bearing for screw-propeller shafts.”— A communication 
from Cornelius Godfrey, Huntington, New York, U.S. 

970. Paitip Lippicotr, Muswell-hill, London, “An improved plate 
warmer.” 

974. Perer Writtram Wittans, Granville Park, Blackheath, Kent, 
“Improvements in steam ans March, 1874. 


Inventions Protected for Six 1 Months on the Deposit of 
Complete Specifications. 

1007. Gustave ApotpHEe Danet and Xavier Canes Eriewne FevrLiant, 
Rue de Rome, Paria, ‘‘ Improvements in the means and apparatus for 
preserving animal and vegetable matters.”—23rd Mach, 1874. 

1019. ALEXANDER MELVILLE CLARK, Chancery-lane, Londvn, ** Improve- 
ments in preparing grain for manufacture into —. ’—A communi- 
cation from Oren Fritzzello Cook, Grand Island, Colusa, California 
U.8.—24th March, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 
1029. Witi1am Conispee, Herbert’s-buildings, Waterloo-road, Surrey, 
“ Printing from engraved intaglio plates.”—19th April, 1871. 
834. Georce Binniz, Falkirk mworks, Falkirk, Stirlingshire, N.B., 
er. How or Fanwee, Stratford New T Essex, “ Boring and drilling 
887 BERT FREWER, ew Town, ani 
&c.”—3rd April, 1871. 
803. Georce Sipney Forp Samira, Manchester, ‘“‘ Making screw nuts from 
f blanks.”—25th March, 1871. 
833. Witttam Epwarp Newton, Chancery-lane, London, “ Washing 
metallic ores, &c.”—28th March, 1871. 
Glasgow, Lanarkshire, N.B., “‘ Wringing 
$48. Tuomas Epwarp Ciarke, Apsley Cross, Somersetshire, “ Heating 
ents.”—29th March, at 
“ Boilers.”—30th March, 1871. 


851. Epwin Lumsy, Halifax, Y. or! 
952. Henry Cartwricat, The Dean, Broseley, Salop, ‘‘ Ploughs.”—11th 


April, 1871. 

815. Jonn BricnaM and Ratrx Bricuam, Berwick-upon-Tweed, ‘‘ Reap- 

and mowing machines.”—27th March, 1871. 

851. Tuomas Sexton Sarney, Sheffield, “Joints for uniting and securing 
the ends of railway rails.”-30th March, 1871. 

= Davip JonN Denese, Port Glasgow, Renfrewshire, N.B., “ Governing 

tus for screw propeller engines.”—30th March, 1871. 

ert. c Watt Bovu.ton, Ashton-under-Lyne, Lancashire, “ Boilers for 
generating steam.”—1st ‘April, 1871. 

944. RicnarD BoyMan Borman, Park-hill, Clapham Park, Surrey, 
“ Steamships, &c.”—10th April, 1871. 

830. JAMES STANILAND STOCKS Ys Bewsamin Stocks, Buslingthorpe, 
Leeds, Yorkshire, ‘‘ Staking and grounding leather.”—23th March, 
1871. 


853. Emit Kontos, Maryhill, Lanarkshire, N.B., “‘ Treating pyrites, &c.” 
—30th March, 1871. 

877. HamILTon Era Towte, ae street, “Turning and grinding 
machinery.”—lst April, 1871. 








Patents on which the Stamp Duty of £100 has been Paid 
892. Georce Ricaarp PostteTawaltrte, Harborne, Staffordshire, “Screw 
nuts and washers.”—27th March, 186 


om. ¢ Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Treating 
"—25th March, 1867. 
1064. acoB Hort PLAYER, Birmingham, “ Phosphorus.”—10'h April, 





1867. 
911. Davip Foster and Rupert Cooke, Sheffield, “‘ Casting roy or 
— steel hoops for the tires of railway wheels, &c.”— 23th March, 


ok ~™ Howarp and Epwarp Tenney Bovsrie.p, Bedford, ‘‘ Cutting 
and spreading grasses.”—28th March, 1867. 

1269. ay 2 BrickaM Bicstow, Hotel du Rhin, Venddme-place, Paris, 
* Looms for weaving.”—lst May, 1867. 

907. Witt1am CricutTon, Manchester, “Preparing cotton, &c,.”— 
Ma 1 

931. erneass Buxton Hituiarp, Glasgow, Lanarkshire, N.B., ‘‘ Skates.” 
29th March, 1867. 


Notices of Intention to Proceed with Patents. 


3742. Henry pose Darracotr Scort, Ealing, ‘‘ Purifying sewage 
water.”—18th November, 1873. 

3761. JonN ae Joserpa Hype, and Ossornne Caar.es Vyse ALDpISs, 

d, near Melksham, “*‘ A) ~~. or electric alarm lamp for mining 
"—19th November, 1873. 

Deepfields, near Sedgley, and , EDWARD JAMES 

«Petaling for puddling furnaces.”—20¢h November, 





8776. JosepH WALL, 
Penn, Edgbaston, 
1873. 


8794. JOHN THORNTON, JOSEPH THORNTON, and ALBerT THORNTON, Cleck- 
eaton, * 


es,” 

3800. Henry Tasker, Waterloo Ironworks, near Andover, “ Portable 
steam and traction engines.” 

3801. oe Moor:E, Sheffield, ‘* Plated and gated ingots of iron and 
steel, &c.”—21st November, 1873. 

3807. Wintias Ross, Glasgow, N.B., “ Regulating the supply of water to 


water-closets, &c. 
$810, Wiit1am Lutwycue, Lower Clapton, London, “Stoves.” 
$812. BenJaMIN ANDERSON and JosgPH Harrisox, Manchester, “ Steam 
engines.”—22nd November, 1873. 
8831 Jom ao ay Birmingham, *‘Cattle and sheep cribs and racks, 
sha Row Epwarp THomas Hucues, Chancery-lane, London, “ Bolt-cutting 
machines.”—A communication from Aurin Wood — 24th November, (1878. 
3848. Writ1aM Rosert Lake, Southampton-buildings, Lond “Gas 
engines, &c.”—A communication fiom Thomas Burke ha 


November, 1873. 
8867. Ropent HARRINGTON , Birmingham, ‘‘ Umbrellas and parasols. 
3868. Jonn FREDERICK PARKER and ARTHUR WADE, tt gy = Coke, 


"— 26th November, 1 
= SamveEt Goutp, Meatieniin “ Washing machines.”--27th November, 


a Cuexot, Piccadilly, London, ‘ Nails, &c.”"—28th November, 





3905. Grornce Epwarps, Howey-street, Battersea, “ Stoves.” 
3914. Wittiam Toomas aye 2 Pratt, Lansd place, wport, “ 
apparatus for railway trains.” ‘ — _ p “anay 


3916. Faeperick Georce Unsperuay, Crawford- Clerkenwell, 
London, and ALFRED Epwin Carrer, Notting- “ Preventing 
waste of water.” ~~ _ 

3918, Taomas Stewart Monxnovse, London, “ Printing.” 

3919. Witttam Rosert Lake, Southampton- London, “ Flash- 


light signal apparatus or night ”—A communicati ’ 

Rev. John Chatfield Nobles and hoses asthe —29th Nove: -—\— _ 
wey Fy ee ny LS ty London, «Polishing 

and glaz 0 phic '3."—A communicatio: 

et er Romer ge P m from Honore 
$959. ARTHUR CHARLES oa Southampton-build: Holborn, 

London, ** Match-boxes for automatically lighting ay am A 

com Cy my from J _ St. Anne. 

eancis Georce Pearson and James Ww 

weBhefheld, “ Forks.” a ee ee 

3970. Witttam Epwarp Newron, Chancery-lane, London, “ Signalling 

”..A communication from Gustave Marie Albin Stephaxle 
Deailierd. 90d December, 1873. 
4141. Taomas Sxaire, Witttam Griutvett, and Caartes Bianp, Croydon, 
“ah 4 “ye and bells.” 
oun Neace, Stoke-upon-Trent, Staff: “ Electric telegraphs.”— 
17th December, 1873. _ . ad - 

4205. ALFRED Vincent Newton, Chancery-lane, London, “ Chucks.”— 
A communication from John Henry Westcott. -22ad ad December, 1873 

202. Josiah Latimer CiaRK and JouN STANDUIELD, Westminster- 
chambers, Victoria-street, Westminster, “Floating and pon- 
toons.”—15th January, 1874. 

251. ABRAHAM ApsRaHaMs, Saint Peter's Park, London, “ Lamps.”— 
20th January, 1874. 

443. James Barture Hawitton, University College, Oxford, and Jcizs 
GOUVERNEUR, Stebbington-street, Oakley-square, London, * Musical 
instruments.”—4th February, 1874 

601. CHarves McBeatu, South Cobbinshaw, Edinburgh, N. “ Retorts.” 
—18th February, 1874. 

625. Joun Jorpan Aris, High Holborn, London, “ Horseshoes.”—19th 
February, 1874. 

a EUGENE Jutizen Hewnnvy, Frith-street, Soho, London, “ Water 

rm,” 

as sae Bown, Birmingham, “Horse clippers.”—25th February, 


771. @ Feat Grirrix, Great George-street, Westminster, 
“Steam engines.”—3rd March, 1874. 

802. Epwarp WILLIAM Patsss, Coleman-street, London, *‘ Alcoholic 
liquids.”—4th March, 1874. 


orm Ney ee = any one of such applications 
ceroutll tauve purtiotions to wetting of tacts tagetiioeetooesh copa 











o the office o! oy a en of Patents, within twenty-one days of 
List of Specifications published during the week endi: 
2eth hh March, 1874. ~ 


2121, 1s. 8d.; 2172, 10d.; 2441, 8d.; 2462, 8d.; 2496, 10d.; 2521, 8d.; 2528, 
101.; 2533, 1s. 4d.; 2538, 1s. 6d.; 2539, 8d.; 2543, 10d.; 2549, 1s. 10d; 2556, 
Gd.; 2557, 8d.; 2558, 10d.; 2563, Sd.; 2564, 1s.; 2575, 6d.; 2577, 4d.; 2578, 
lud.; 2581, 1s.; 2591, Sd.; 2599,'28.; 2605, 1s; 2612, 1vd.; 2613, 10d.; 2615, 
8d ; 2618, 6d.; 2620, 1s.; 2625, 84.; 2629, 8d.; 2630, 81.; 2642, 8d.; 2648, 
10d.; 2650, bd.; 2652, 1s. ‘4d.; 2653, 1s. 4d.; 2659, 2s. 8d.; 2660, 8d.; 26¢1, 
Si1.; 2663, 84.; 2665, lud.; 2671, 8d.; Lug 8d.; 2679, 6d., 2701, 44.; 2715, 
4d.; 2716, 104.5, 2°17, 4d; 2718, 4d.: , 4d.; 2723, 4d.; 2724, 4d.; 2726, 
728, 64 hig" 0, 4d 734 6d; 7, 44.; 
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2734, “4a. 2785, 4d.; Suis Bae 4113, 1s.; 4261, 6d. 











*." Specifications will be forwarded by ‘- from the Patent-office on 


receipt of the amount of price and postage. Sums ex 5s. re be 
remitted by Post-office Order, —~ pone at the Post-office, 5, bh 
Holborn, to Mr. Bennet Woodcroft, er Majesty's Patent-office, So u 


ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


or Cases ror Cuocks, F. T. Sutton, Clapham.—A communication from 
Cc. W. Roberts, Chicago. —Dated 15th September, 1873. 

The novelty of the invention consists in ing a clock case or other 
case containing apparatus having an external dial of triangular sha| 7 2 
that it may be hung or placed in a corner, the advantage being the cheap- 
ness of and the | ota that the clock will stand plumb when 
in position without adjustment, and that the clock in this position can 
be seen from any part of the room. 

3017. Coumnessane TEMPERATURE OF Liquips, WW. Walker, Manchester. 
— Dated tember, 1873. 

In em invention the inventor places in the boiler, flue, or 
other ~~ er containing heated liquid or fluid an air-tight vessel or 
chamber filled with some ae liquid or fluid (for instance with 
atmospheric air). vessel or chamber he connects by a Pipe or _ 
wise, with a tube or cylinder having one of its ends o A ly which h 
fits in an air-tight manner a movable —. connec by a crank rs 
other suitable mechanical arrangement for transmitting motion, with the 
regulator, damper, valve, or cock, which it is intended to actuate. 

3019. MuLes ror Spixninc AnD Dovus.ine, J. Dodd, Oldham.—Dated 15th 
tember, 1873, 

This invention relates, First, to unlocking the faller at the time the 
carriage has completed its run ; Secondly, to obtain an extra slow — 
motion for lifting the faller and starting the carriage ; =,» 0 
method of controlling the effect of the quadrant band ; Fourthly, to 
governor motion, and consists in a method of L the 
between the endieas band and the fuilers ; Fifthly, the invention consists 
in a method of preventing the quadrant nut from a unless acted on 
by the faller; Sixthly, in a method of governing the length of the 
engaging and disengaging chain. 

8020. Reservorn Pennowpers, C. H. Wetzel, London.—dA communica- 
tion from F. Wischmeyer, Osnabruck.— Dated 15th September, 1873. 

This consists in producing an india-rubber or other flexible waterproof 
tube or bug closed at one end and open at the other, the open end being 
in connection witha pointer or guide leading towards the point of the nib. 
The guide is hollow, and forms a continuation from the tube to the nib. 
The tube is enclosed in a slotting case, and a small roller or bowl runs in 
the slut freely, when pressed upon by the thumb and rolled along. 
The roller bears upon the reservoir tube, and compresses it more or less 
to insure the flow of the ink to the nib. 

8022. Concrete Buitpina, T. Smith, South Hylton.—Dated 15th Septem- 
ber, 1873. 

This ‘provisional specification describes improved means of fastening or 
attaching together the planks, deals, or battens of apparatus employed 
in building with concrete, whereby steadiness of work, simplicity of 
arrangement, facility in shif' — | the planks, deals, or battens, and 
economy in first cost are ubtain: 

8023. TRANSMITTING, REGULATING, AND ARRESTING MOTION IN MACHINERY» 











z 4 Weaton, Ridgewood, | U.S.—Dated 15th September, 1878. 
This p » describes an improved _~—— : clutch for 
driving - machinery of various : Ikinds and for stoy ping ing the 





same. Also an improved friction driver y adap’ ted to transmittivy 

or arresting motion in driving mill or other shafta. Pals an improved 

arrangement of frictional gripping levers, especially suited for transmittiny 

intermittent or vibratory motion into continuous circular motion for 

driving rotary shafts, drill spindles, and other purposes. 

3024. Feep-warer Heater, J. N. Paxman, Colchester. — Dated 15th 
September, 1873. 

This apparatus is designed to utilise as much as possible the heat of the 
exhaust steam, and consists of a shell or cylinder containing a series of 
flattened chambers, each provided with apertures at top and bottom, an‘ 
with a central dividing = having ee | around its edge, through 
which the steam passes one to the other of the chambers. The feed- 
water circulates around said chambers within the shell, the latter beiux 

rovided with feathers to prolong its contact. The apparatus is made tu 
Be readi readily taken apart for cleaning, and it may also be used as a surfa e 
condenser, refrigerator, for heating air or other gaseous fluids, and such 
like purposes. 
3025, DecanTeRrs AND ComaseED Borries, H. Greener, Sunderland.— 
Dated 15th ~ 1873. 

This proviso’ fication describes CCFO &c., with two 
moulds, one of whi ch forms “ys and owen vast the globe, and 
ee eS en ae ae of Sab are cut to 

tt the glass. The two ee of the decanter, &c., are put 
and heated, so as to “we them. 


3026. 
This invention is 
satin therwise) at some distance from 
the ed aera ~ man te in the employment of two 
Width of the. veoch having pty + FI 
stri a 8e 
wi of th i the dated com! with a threadfrom side to side by an 
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THE ENGINEER 





Apri 3, 1874. 








alternate circular movement, and lays it alternately behind the t 

of each needle just before the descent of the latter, and then it 

round the front to the back of the otherneedle, and so on alternately. 

3027. Surportine Borers, H. Cock, Torpoint.—A communication from 
8. D. Cock, Callao.—Dated 15th September 1873 

This invention consists in supportiug boilers on or by rams or deposits 
of water contained within suitabl anged on either side of the 
boiler, and connected by pipes and cocks to shut off any connection when 
required and give a uniform throughout, the areas of the rams 
being made proportional to the superincumbent weight of the boiler. 
The rams ar supplied with pressure by a pressure ram 
83028. Rotary Enarves, F. D. Mott, Stoke Newington. — Dated 15th 

September, 1873. 

In carrying this invention into effect the inventor employs a piston drum 
attached to a main axle, and capable of revolving within a surrounding 
steam cylinder. In the circumference of the drum he hinges at regular 
intervals, say, three movable pistons whith close down into recesses 
therein by Lnpinging against a fixed diaphragm placed immediately 
before the main steam port, but as each piston the same, the steam 
enters the recess and forces the piston out, forming a chamber between 
itself and the fixed diaphragm, and thus causes the rotation of the drum 
and axle. 

83029. Locks anv Srrikinc Piares, J. Edwards, South Hackney.—Dated 
16th September, 1873. 

The novelty is, making locks with the tongue to work on the outside, 
and boxing up the works of such locks; forming catches or stops in the 
striking plates of locks so as to reduce the opening when the dvor is 
shut. 

3080. Brrakino AnD CrusHine Stone, C. J. Ball, Blackfriars.—Dated 
16th September, 1873. 

These improvements relate to stone breaking machines, in which a 
movable plate or jaw is made to vibrate rapidly to and from a fixed plate. 
In order to drive the movable plate or jaw a shaft revolving in strong 
bearings is used, having one of its ends directed to the back of the mov- 
able plate. A crank and pin are attached to the end of the shaft, and a 
connecting rod having a universal joint at each end is fitted between the 
crank pin and a similar pin at the back of the movable plate. _ The —_ 





3041. Switch Locxine Apparatus, R. H. Cowins, Bishopwearmouth.— 
Dated 16th September, 1873. 

The object of this invention is to effect a perfect and certain 

railway points by a simpleand inexpensive method, the mage apparatus 


valve for which letters patent were granted to the said John Henry 
Johnson, on behalf of the said George Laning Kitson and George Washing- 
ton Carr, bearing date 12th February 1873, No. 521, the present improve- 
ments having been made with a view of rendering the said valve more 

itive and sensitive in its action than heretofore relieving it from 





80 that the points must be worked under the 
eye of the pointsman. 


ae eee Coutars, C, Peters, Birmingham.—Dated 16th September, 
This invention consists in forming horse collars so that they can be put 
on or taken off without forcing them over the head of the animal. The 
collar is made to open at the top, and to close and fasten by means 
of ascrewed cotter pin inserted in metal tubes, one upon each meeting 
side of the collar, or by a lock catch or clasp of any suitable description. 
3048. Inp1a-RupBER Hose axp Tustnc, A. Turner, Leicester.—A com- 
guunication from C. Righter, New York, U.S.—Dated 16th September, 
The use of carbolic acid or its equivalents in the manufacture of india- 
rubber hose, belting, tubing, packing, and elastic or other fabrics, so as to 
preserve them from decay. 
3044. Jewe.iery, T. Fuchy, Hanau-on-the-Maine.—Dated 16th September, 


1873, 

The novelty of this invention consists in ornamenting gold articles by 
forming on the surfaces thereof designs of any pattern, whether the 
surface is mat (dead gold) or polished. To effect this the whole of the 
surface is covered with a thin layer of gutta-percha on which the design 
is traced, the tracing is then by means of a lathe and points of very hard 
wood (or in any other manner) rubbed out or removed, leaving the design 
in either mat or polish as may be desired. The gutta-percha is dissolved 
in a bath of potash, and the article then washed in water, the polished 
part covered with a thin coating of gum-lac, then wire brush, and on 
dissolving the gum-lac in spirits of wine the operation is complete. 
3045. Varnisuina Sueers or Tin, J. Gedge, South Lambeth.—A con- 

munication from J. Trottier, Paris.—Dated 16th September, 1873. 

The merit of this invention is that it increases considerably the produc- 
tion of the work it is called upon to do by reason of the rapidity of 
execution with which it works. The novelty consists in fixing and 
superposing two cylinders, the upper of which receives the varnish and 
tr its it to a leather or blanket, which by its suppleness, elasticity, 





is arranged so that in one position of the crank the Z 
parallel to it. The movable plate is drawn back from the fixed one by 
springs or weights, or by plates at the back of the pins, and the apparatus 
may be made double, ha a crank pin, connecting rod, and crushing 
jaws at each end} of the shaft. Another arrangement used is a helical 
inclined plane formed upon the end of the shaft and working against a 
similar inclined plane, or against a friction stud at the back of the mov- 
able plate or jaw, which is brought back by springs or weights, or by a 
groove or rib formed round the shaft and driving a stud connected to the 
movable plate or jaw. Inclined ribs are formed upon the plates. 

3081. Corrretina, W. P. Francis and F. Addiscott, Blackfriars-road. 

—Dated 1th September, 1873. 

Coffeetina is an article of food used either as a substitute for coffee or 
as an admixture, and is prepared from the stone of the tamarind by ex- 
tracting the stone or bean from the fruit or pulp, roasting it in cylinders 
and grinding it. It then assumes the character of coffee, the noveity of 
which constitutes the invention. 

3032. Pear Furt, D. J. Kennelly, Inner Temple.—Dated lith September, 
1873. 


This invention relates generally to the getting and treatment of peat, 
with a view to the manufacture of fuel therefrom, and comprises appa- 
ratus for getting the peat from the bog, means for utilising waste heat 
and applying the same to the drying of peat, certain methods of treating 
the peat with a view to manufacturing various kinds of fuel for various 
purposes therefrom, and the distillation of peat for obtaining 
distillatory products therefrom, as well as peat charcoal. A peculiar 
excavating machine is employed for the purpose of getting the peat. 
Also a peat plough worked by an endless wire rope, and cutting thé peat 
from either end, as the plough may be worked backwards and forwards. 
The peat is masticated by means of a machine consisting of two metal 
rollers surmounted by a hopper into which the peat from the bog or peat 
house, as the case may be, is delivered from these rollers; the peat 
passes into a metal casing surrounded by steam. Within the casing a 
right and left screw works in grooves in the casing, which action with- 
out unduly compressing, masticates the peat sufficiently fer the purpose, 
and delivers it as cut bricks on to travellers, such as are described in the 
provisional specification No. 2813, 73, for drying in a peat house either 
for peat fuel simple, or for the purpose of being converted into peat char- 
coal. The peat intended for charcoal is delivered to retorts described in 
the said provisional specification, in which retorts the secondary products 
of tar, light and heavy oils, ammonia, salts, paraffine, and gas are distilled. 
Surface peat suitable to the purpose is dried and cut by any suitable or 
well-known machinery into various shapes, for lighting fires or heating 
water in small quantities, such as kettles and the like. When cut it 
was heated and dipped, or immersed in the products of the peat distil- 
lation, or products obtained from the distillation of shale, after which it 
is dried by a sharp heat. For patent peat fuel the heated peat and pro- 
ducts of distillation are introduced into another masticator after the 
first mastication is completed, and then intimately mixed with the peat 
and peat or shale distillatory products and heated again, as in,the case of fire 
lighters. Where peat is found adjacent to factories or other places where 
heat is much used, the inventor conserves or collects the heat by con- 
necting the flues of the various steam boilers and furnaces, and other 
apparatus wherein combustion is going forward, and using a blast fan so 
as to drive or draw the heat so trapped, from the flue or flues into a 
heating chamber and the vapour out therefrom, and dry the peat by 
travellers or other suitable apparatus, as described in the inventor’s said 
provisional specification. 

83034. Sream Borers, J. Owen, Hanley.—Dated 16th September, 1873. 

The object of this invention is to exclude the cold air from the furnaces 
and flues of steam boilers during the time of firing for the purpose of 
preventing the sudden contractions and strains of the plates, rivets, 
and stays, and the consequent injuries which take place in the present 
boilers by the difference of temperature when the fire doors are closed 
and when they are opened for firing, and aleo for the purpose of effecting 
economy of fuel. Each flue is provided,with an ordinary damper, but 
instead of working it by hand the inventor connects it by light chains or 
chains and rods guided by guide my? to its corresponding fire door, so 
that when the fire door is opened for firing, the damper shall fall by its 
own weight and nearly or entirely shut the flue and thus prevent the 
admission and circulation of the cold external air which in practice is 
bound to cause contractions and strains on the plates, rivets, and stays, 
and require frequent repairs. When the steam is blowing from the 
safety valve from an excess of steam and the fire door is opened to 
diminish it, the damper by being lowered prevents cold air from 
entering the furnace and flues, and allows the steam to diminish 
gradually without cooling the metal plates, and thereby effect economy of 
fuel. 

3035. Brakes ror Two anp Four-wHeetep Veuicies, J. Roberts, 
Manchester.—Dated 16th September, 1873. 

This invention consists in the employment of a metal brake formed as 
a two-armed lever jointed on one of the axles at the middle of the vehicle, 
one arm being below, so that it can be lowered and pressed on the road to 
raise the wheels, and the other arm above for enabling the driver to work 
the brake and give the required drag when descending hills or a sudden 
stoppage of the vehicle is required. 

3036. Lusricatinc Compounp AND Grinpina Cotours, G. F. Cornelias, 
Merton Abbey, Surrey.—Dated 16th September, 1873. 

The improved compound or mixture consists of milk from cows or 
other animais in combination with animal or vegetable oils or fatty 
matters. 

3037. Renpertnc Woop UnInFLAMMABLE, 7. Jones, St. Austell.—Dated 
16th September, 1873. 

The invention consists in rendering wood for building and other 
purposes uninflammable by impregnating it by pressure or otherwise with 
a solution or composition of tungstate of soda in water, and then painting 
it or not, according as it is to be exposed to the weather or not. Bythese 
means the wood is rendered harder by the process; and, the inventor con- 
siders, is also less liable to decay. 





and porousness insure the obtaining of a regular layer of varnish on the 
sheets (tin), it being stretched so as to present a plane or smooth surface, 
The lower cylinder, which serves to produce the fulling, possesses on 
one half of its periphery an extra thickness or sector, which causes the 
intermittent action of the machine. The sheet to be varnished is placed on 
a table, and when by the rotation of the cylinders the packing comes 
in contact, it is drawn in between the cylinders and receives its 
varnishing : itis freed when the sector has passed the tangential point of 
the two cylinders. 


3046. Sream Boiters, FE. A. Bourry, St. Gallen.—Dated 16th September, 
1873. 


By means of these improvements steam of any required pressure can 
be safely generated, as undue strains involving explosion or collapse are 
prevented and any eventual disruption is localised ; the —— of 
masonry is diminished or completely avoided ; the weight of a boiler of 
a given power is lessened; while every part can be easily ex- 
amined, cleaned, and replaced. 

3048. Corks, W. Schrevber and P. Passavant, Bradford.—Dated 17th 
September, 1873. 

This invention consists of two horizontal knives placed vertically upon 
a table which has a reciprocating motion imparted to it by a crank to 
which motion by hand or power is applied. In front of the knives is 
an arrangement for revolving the cork which is prepared as in the case 
of hand cutting against the knife. The cork is placed between two steel 
buttons of the size the cork is required to be cut. The cork is cut at one 
revolution by means of a handle and spindle terminating in one of the 
buttons. The knives are kept sharp by two leather covered rollers work- 
ing behind the knives, the motion being obtained by a strap working 
from a second motion shaft off the crank shaft above mentioned. 


3049. Dvernc anp Printinc Sirk Fasrics, W. Whiston, Langley, 
Macclesfield.—Dated 17th September, 1873. 
This invention relates to a combination of what is known as hot wax 
rinting with the process of dyeing silk with analine colours, where- 
y the inventor is enabled to obtain white or coloured spots or other 
patterns upon a coloured ground. For producing white spots or other 
patterns on a coloured ground he prints the spots or design upon white silk 
fabric by the well known process called hot wax printing. He then dyes 
the fabric the desired aniline colour in cold water (instead of hot as usual) 
and the spots or patterns printed as above described will resist the 


ye. 
3051. Heckuinc Frerovus Sunstances, J. H. Johnson, London.—A com- 
munication from J. Rinek, Easton, U.S.—Dated 17th September, 1873. 

This invention ists in the bination in a hackling machine of a 
smaller cylinder having radial advancing and retracting teeth with a 
larger cylinder having oblique advancing and retracting teeth, the latter 
operating in respect to the teeth of the smaller cylinder and to the draw- 
ing rolls so aa to pierce and lay hold of the material on the smaller cylinder 
and deliver the same to the drawing rolls. 

3052. Oreratine True Valves or Steam Encrngs, J. H. Johnson, London. 
Acommunication from W. J. Stevens, New York, and D. S. Stecle and N. 
W. Condict, Jersey City.—Dated 17th September, 1873. 

This invention comprises, First, a slide valve actuated by springs, 
which derive their effective operation from some moving part of the 
engine. Secondly, the combination with a slide valve of a rock shaft, 
springs, and devices, whereby the movement of the shaft in either 
direction is first imparted from some moving part of the engine, and is 
continued and completed by the action of the springs, Thirdly, the 
combination with the valve of a lever, helical springs, and set screws for 
actuating the same. Fourthly, the combination of a rock shaft, an arm 
having projections, and a loose lever connected to a reciprocating part of 
the engine. with an arm for acting on the valve, and with springs for 
aiding the rock shaft to operate the valve. Fifthly, a valve operated from 
some moving part of the engine and limited in its movement by a piston 
a against a cushion of steam in a chamber or controlling cylinder. 
Sixthly, a rock shaft to which an intermittent vibrating motion is 
imparted, an arm loose on the shaft and added to the valve and lever 
controlled by springs or their equivalents. Seventhly, a rock shaft, 
having pins arranged within the steam chest, and adapted to shoulders on 





b 
lateral steam pressure, and by limiting the downweed : movement of the 
ve, 


8061. Ancuors ror Suips, R. Punshon, Newcastle-upon-Tyne.—Dated 18th 


, 1873, 
The stock of the anchor is utilised so as to form an elastic connection 
for the cable and the anchor, by forming it of two springs which are com- 
— by the pull of the cable, the liability to the breaking of the cable 
yy sudden jerks being thereby diminished. 
83062. Sreamsarps, C. Lucop, Bermondsey.—Dated 18th September, 1878. 
This invention relates to impr ts in the arrang t and con- 
steamships and other floating craft, in such manner that the 





struction of 
upper part or superstructure can be readily detached from the hull or 
main ion of the vessel, which it is preferred to make in the form of a 


comparatively flat tube having correspon: conical or curved ends. 
The upper part when detached constitutes an independent vessel formed 
with a flat bottom and —— or co! ends, being furnished with 





berths and other requisites for the of p gers or valu- 
able ; it is also provided with suitable appliances for sailing or other 
propulsion. 


3063. Grounp Woop Putpr, J. BE. F. Aylmer, London.—Dated 18th Sep- 
tember, 1873. 

According to this invention one or more rows of knives or steel cutters 
are made to 1“ slightly from the grinding surface of the grindstone 
against which the wood to be ground is pressed, so that such cutters make 
incisions at small distances apart in the surface of the wood, whereby 
the fibre thereof is cut into short lengths, thus facilitating the grinding, 
preventing as much as possible the formation of wood powder, and pro- 
ducing fibres of uniform length. 

3065. Sares, BE. Cottam, London.—Dated 18th September, 1873. 

This provisional specification describes constructing a series of separate 
safes like pigeon-holes, and other improvements. 

3066. Twistine Freres BEFORE OR AFTER Spinnine, J. Ryo, A. Ryo, and 
=. By, Roubaix, and S. Emsley, Bradford.—Dated 18th September, 

This invention relates to improved machinery or apparatus for twisting 
two or more threads together without the use of flyers, caps, rings, and 
cups, or any other appliance heretofore employed. For this purpose two 
or more threads are united by a machine on to a bobbin covered at one 
end with a thin sheet of metal turned on the edge and polished, The 
bobbin is then placed on a spindle, and the thread coming from the 
bobbin is drawn by a reel, which is made to turn at any required speed 
to suit the twist ; the so drawn receives a certain twist in turning 
or sliding round the metal edge of the bobbin. The body of the bobbin 
is made thick to allow the angle of the thread leaving the bobbin to be 
not too acute; the resistance of the thread unwin being slight 
allows the spindle to obtain a great speed without vibration. A spindle 
having a centre point is used, on which rotates a tube having a closed end 
forming the bearing for the spindle point ; on the tube is fixed a wharle 
on which the bobbin turns by friction, and is not subjected to a rising or 
falling motion. By the inventors’ system different kinds of twisting frames 
can beconstructed. First, twisting with double reels employed alternately, 
making the twisted at once into hanks; Secondly, twisting with 
rollers and putting the yarn at once on the bobbins suitable for warps 
for weaving, or making large conical bobbins for hosiery; Thirdly, 
twisting the yarn as it unrolls or unwinds from the bobbin, and fitted to 
the different kinds of twisting frames now in use; Fourthly, twisting 
the yarn as it unrolls or unwinds from the bobbin, one half in a dry state 
and the other half through water, producing a_ thread wet and twisted. 
The yarn receives its twist between the unwinding from the bobbin and 
the drawing point by means .of the rotation of the bobbin which con- 
tains the yarn to be twisted, giving the twist before entering the draw- 
ing rollers and after leaving them. For twisting with rollers they em- 
ploy a bottom and top bobbin. They alsu give twist to carded fibres 
previous to being spun, They also employ their system in conjunction 
with warping mills, and singe the threads or yarn during the operation 
of twisting and reeling. 
sae? Rartway Brakes, J. Fielding, Blackley.—Dated 18th September, 

1873. 


This invention consists in an improved mode of coupling all the brake 

shafts in the train, and applying all the brakes simultaneously by steam 

- a power; alsoin the arraugements of mechanism for working the 

rakes, 

8068. Treatine Grain, J. A. A. Buchholz, Chiswick.—Dated 18th Septem- 
ber, 1873. 

This consists, First, in the use for hulling purposes of two coned aur- 
faces travelling at different speeds in the same or different directions ; 
Secondly, in apparatus composed of two rollers grooved or fluted, one 
coarse and the other fine, to crack the grain without bruising it ; and, 
Thirdly, in dressing apparatus composed of a fan suspended in a shallow 
receptacle for exhausting the air ; also of a foot or spreader for separating 
the particles. 

3069. Lusricatinc AxLE-box, C. Watts and T. C. Watts, London.—Dated 
18th September, 1873. 

The said invention consists in providing an axle-box with a ball or 
roller, which is kept floating in oil or other lubricating fluid, and is 
thereby kept in contact with the journal. The said ball or roller is caused 
* the rotation of the journal to revolve and carry around with it a film 
of the said oil or fluid, from which the required quantity is taken by the 

ournal, 

3070. FeRtTILisinG SUBSTANCES AND PREVENTING THE EscaPEe OF OFFEN- 
sivE Opours, W. R. Lake, .—A communication from J. J. Storer, 
Boston, U.S.—Dated 18th September, 1873. 

This invention relates to improvements in the manufacture of fer- 
tilising substances, and in deodorising cylinders and processes to be em- 
~— in treating blood and animal offal for such manufacture, and 
in treating the blood, offal, and other refuse of slaughtering, pack- 
ing, rendering, and similar establishments, so that all offence may be 
avoided. 

3071. Treatinc PuospHates or IRON AND ALUMINA, P. Spence, Man- 
chester.— Dated 18th September, 1873. 


of lime and caustic 





a two-armed lever for actuating the valve. Eighthly, the bi of 

a valve actuating lever, a piston, anda cylinder, all arranged within the 

steam chest. Ninthly, the combination with the helical springs of 

detachable studs of steel. 

3058. Ventitatine Furnaces, H. Gardiner, London.—A communication 
from R. Gigodot, St, Fonis.—Dated 17th September, 1873. 

This relates to a system of ventilation by injection, and is founded 
upon the employment ofa mixture of air and superheated steam, in order 
to render the combustion in the furnaces of steam boilers more perfect, 
thus adding greatly to the production of steam without increasing the 
consumption of fuel. 
sone. — Tasiets, J. Toner, Gray’s-inn-square.—Dated 17th September, 

1873. 


This consists in incorporating with each tablet or cake a block of, say, 
wood as a central body, in order to prevent waste when the tablet becomes 
inconveniently small for ig. 

3055. Weicutna Scates, P. Penn-Gascell, South Kensingt 
cation from 8. Harris, Philadelphia.—Dated 17th September, 1873. 

The beam of the machine has arms of unequal length, the scale pan 
being placed on the short arm, and the long arm of the beam has pins 
fixed at intervals along it, which coincide with a series of pins fixed on 





This invention consists in treating phosphates of iron and alumina for 
3072. Dritiinc anp Suapine Macuines, A. Lely, Redditch.—Dated 18th 
September, 


» 1873. 

This invention refers to a double-action machine for drilling the ends 
of swivels for fishing tackle, and for shaping or turning such ends, and 
also for forming the pointed ends of sewing machine reel spindles and 
other similar articles. The machine consists of a pair of drills or shaping 
tools as required advanced to the centre of the machine to operate on 
the blank held there, both ends being drilled or shaped at one operation ; 
the tools are held in revolving longitudinal shafts carried in bearings in 
crossheads mounted on a slide rest, the machine being operated by a 
peculiarly-formed cam lever and handle. 

3073. seems Macuines, A. V. Deshayes, Paris.—Dated 18th 
Sep . q 

The objects of these improvements in embroidering machines is to 
facilitate changes in the direction of the feed so as to embroider or braid 
in curvilinear lines. These improvements consist, First, in a novel 
arrang it of the crotchet hook, tubular presser, feed dog, and under 
hooker or looper, together with the braid guide and braid reel, so as to 
render them capable of simultaneous axial motion, their positions with 
regard to each other being at the same time preserved, and also the 











a stationary support. Each pin carries a weight of a value di 
ita gravity and distance from the scale centre, and any one or more 
of hoes weights can be readily ea off the stationary support on to 
the corresponding pin or pins of the beam, but the weights cannot be 
entirely removed from the machine, 
8056. Preservinc Beer, A. W. Gillian and 8. Spencer, Southwark.— 
Dated 17th September, 1873. 

For the purposes of this invention the inventors employ a soluble salt 
of sulphurous acid, particularly the sulphite of potassium, sodium, 
ammonium, or calcium, in combination with a chloride or other soluble 





80388. Morive Power rrom THe Tine, G. 7. Bousfeld, Sutton, Surrey.— 
A communication from B. Guglielmini, Venice.—Dated 16th September, 
1873. 


This provisional specification describes storing up the power obtained 
from the movement of a float in a tidal reservoir by an apparatus which 
winds up successively a number of chains on independent barrels, a 
weight being suspended from each chain. 

8039. Trin anv Terne Piatzs, £. Bagot, Morriston, near Swansea.—Dated 
16th September, 1873. 

According to this provisional sp a narrow soaking pot is 
employed capable of holding comparatively fewer plates; it is enlarged at 
one side and at the bottom, for purposes which the provisional specifica- 
tion states. pis 
3040. Fire-proor Buitvinas, J. Whichcord, London.—Dated 16th Septem- 

ber, 1873. 

This invention relates to improvements in constructing fire-proof floors 
and ceil or roofs, and consists in a novel mode of protecting the 
girders or joists which are employed in fire-proof buildings to su the 

‘arches of which the floor, roof, er ceiling is composed. In order 
effectually to protect the — and prevent the prot material 
from becoming detached therefrom, the inventor forms the skew backs 

which take the thrust of the arches of fire-bricks or blocks of fire-clay 
lded e required form so as to be suspended from the 

the girder and made to enclose the same and cover up its underside. 


Ah oati 














salt of calci or the precipitated oxide of calcium, or the carbonate of 

tassium, sodium, or ium, in the fact and treat: t of 
r, in order to preserve it, and to restore it when it has become sour. 

3058. Savino Lire anp Prorerty at Sga, C. Chapman, Birmingham.— 

Dated 18th September, 1878. 

is invention consists of a water-tight and buoyant vessel made 

— of sheet iron, the middle part, which is cylindrical, having at 

ttom a flat hollow chamber which serves as a foundation on which the 


© by which the vessel is pro- 
conical air-tight bulkheads, by 
bu ven to the vessel that it is unsinkable. The 

rudder, which is situated under one of the bulkheads, is worked by a 
post Sram Re bottom and top of the vessel, so that the 
be worked eit from the inside or from the deck of the 
The interior of the vessel is provided with seats or other fittings, 


'y adjustments required for various thicknesses of work and for 
any desired length of stitch ; and Secondly, in a novel break for insuring 
the sewing mechanism stopping only when the hoop and feed are raised, 
83074. DecorticaTinG, CLEANING, AND Po.isuine Grain, R. Smith, jun., 
Rotherhithe.— Dated 19th 
The object of 


am, 9 , 1873. 
this invention is to retaina given quantity or body of 
ice, grain, or seed between the discs of the machine by a vertical adjust- 
able casing or band fit around the ci ference of the stati discs to 
form a yielding bed or cushion of the rice, grain, or seeds itself, to pre- 
vent it from being broken or otherwise injured in the process of cleaning 
and discharging from the machine. 
a ag” mame R. W. Holyoake, Marylebone-road.—Dated 
19) 1 


, 1873. 

Feature of novelty in this invention consists in the application of a 
wire bar, horizontal or o' , pointed at each end, with a socket, 
screw, or spring in the centre, to lengthen or shorten, with two sliding 
hooks attached, made of flat metal, round, or half-round wire. The trans- 
parencies to be consist of oa upon glass, or any other trans- 

it or transparent material, by any known process of print- 

, or any other process by which designs or letters may be produced 

desired material. Afterwards they are cut into the required 

size and shape, treated with Canada balsam and turpentine, and also with 

a warm solution of size, or any other glutinous colourless 

medium, and then placed between two pieces of coloured or colourless 

glass, cemented together and bound round with japanned leather, var- 
nished calico, or any other impervious material. 

3076. » oan Lamps, J. B. Stone, Birmingham.—Dated 19th 








and also with pumps for forcing out the vitiated air and introducing 
fresh ain, 


3059. Avromatic Reauatine VALves, J. H. Johnson, London.—A com- 
munication G. L. Kitson and G. W. Carr, Philadelphia.—Dated 


18th September, 1873. 
This invention relates to improvements in the automatic regulating 








This invention consists in im the illuminating power of the said 
lindrical 


te making the glass surrow the flame of a re 
wi and a convex figure without, or convex both wi and without. 
By this means the light is sc concentrated that when the lamp is hung 


vertically the illumination is for the most part directed horizontally at or 





Aprit 3, 1874, 
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about the level of the lamp, When the light is required to be directed 
upwards or downwards the glass is made of a conical figure. 


3077. Tose EXPANDER AND STOPPER, J. W. Martin, Liverpool.—Dated 


1873. 

mi onciein | Rane a or constructing the end plates of a tube ex- 
pander or stopper, each with conical or angular surfaces, and in fitting a 
gor rings with corresponding conical or angular surfaces to work 
thereon. Instead of a ring or rings, flexible or elastic packing may be 
used. A bolt and nut or their equivalents are employed to draw the end 
lates together and expand or stop the tube wy conte the packing. 
Two of such apparatus, with a bolt common to both, and a sleeve keeping 
them separate, serve, by simply tightening the nut or its equivalent, to 

close both ends of a tube at the same time. 
8078. Motive Power Evectro-Maoner, S.J. Moore, London, and R. H. 

Courtenay, Clapham Junction.—Dated 19th September, 1873. 

The novelty of the invention consists in constructing a magnet of 
movable and fixed parts, which, when arranged to act in unison with a 
similar magnet, or a series of magnets deriving their magnetic force from 
a commutator, will transmit a power for driving machinery or propelling 
ships. , 
3079. Back-sicut ror Fire-arms, W. Scott and A. E. Bruno, Birming- 

ham.—Dated 19th September, 1878. : 

The novelty in this case consists in fixing and securing with ease and 
expedition the “‘sight-hars ” of fire-arms to any desired range by means 
of graduated notched plates, in which notches a clamping-bar attached to 
the sight-bar engages, and in obtaining ranges between those marked on 
the graduated scale by means of a small transverse bar, operated up and 
down at the upper end of the sight-bar by means of a small screw. 


8081. Locks or Fasrenrnas, J. Harrington, Ryde.—Dated 19th September, 
1873. 








The invention consists in forming the lock or fastening in two parts or 
segments of rings, hinged together on one side and locked on the other 
by means of a screw or by other suitable fastening means. 

3082. Economisinc THE Waste HEATFROM Boilers AND OTHER FURNACES 
AND WATER Meter, S. Sanderson and A. Proctor, Huddersfield.— Dated 
19th September, 1873. P 

This invention principally relates to apparatus to be placed in flue 
leading from boiler, such apparatus consisting of a series of pipes de- 
pending from boxes or chambers with smaller pipes placed inside said 
pipes, such smaller pipes depending from an upper chamber in said boxes 
or chambers. Lids or covers are provided to the outer pipes, and also to 
said boxes or chambers for purpose of cleaning interior, and scrapers are 
applied to cleanse exterior surface. Motion may be given to scrapers 
either by fan or fly in main flue, or automatically by power of water 
passing through said pipes ; such automatic motion being used as a water 
or liquid meter. 

3083. Tetecrapn Wires AND Castes, W. 
London.—Dated 19th September, 1873. 

This consists, First, in coating the fabric covered wire with a solution 
of white lead, pitch, boiled or raw linseed oil, tallow, and naphtha ; 
Secondly, in coating the threads or strips of fabric to cover the wires by 
passing them through a bath containing white lead, pitch, and boiled and 
raw linseed oil; Thirdly, in first coating threads in a solution of white 
lead, pitch, or its equivalent until they become dry, these threads being 
then wrapped on to the bare wires, which are afterwards further coated 
by lead or other metal. 

8084. Breecu-Loapinc Fire-arms, W. W. Greener, Birmingham.—Dated 
19th September, 1873. 

The novelty of this invention is an improved method of securing the 
barrels to the breech actions. The inventor makes an extended rib pro- 
jecting beyond the breech end of the barrels at the top, entering into the 
false breech when closed for firing. He makes a hole in the false breech 
which passes through the extended rib. He fixes a bolt in the false 
breech which fits in the said hole and passes through the hole in the 
extended rib which secures the barrels firmly to the action. He works 
the bolt by a lever fixed on the strap of false breech. He can also work 
it by a lever fixed at the bottom or under the breech action. The Second 
part of this invention consists in combining the top bolt with the 
ordinary bottom bolt by means of a pin extending from the false breech 
down to the trigger-plate, having a lever at one end and a projection at 
the top [engaging in the cross bolt, also one near the bottom*] engaging 
in the bottom bolt ; by moving the said lever the bolts can be withdrawn. 
The next improvement is to fix one barrel over the other with a hinge 
on the side; the barrels open sideways for loading, using the said ex- 
tended rib and cross bolt with a different shaped lever. The next im- 
provement is a new fastening for the fore ends of gun stocks. It con- 
sists of a long screw pin which works from the fore end of stock, 
extending to the loop, and enters a hole at the front of loop; the pin 
head projects sufficiently from the end of stock to be turned round by 
the thumb and finger: this screw motion withdraws the pin out of the 
loop and disengages the fore end of stock from the barrels. 

3085. Buck es or Ciasps, C. N. Byland, Walsall.—Dated 19th September, 
1873. 

This invention consists in forming buckles or clasps for the above pur- 
poses of one plate of metal doubled up, the entire buckle with its hook 
for the end ring being made without joint or hinge of any kind. 

3086. Comrosition roR THE MANUFACTURE oF Pires anv Tunes, J. 
Fottrell, Dublin.—Dated 29th September, 1873. 

This invention consists in the manufacture (by fusion of the ingredients) 
of a homogeneous composition forming a concretion or artificial stone 
possessing all the qualities of hardness and durability of the natural 
substance, such composition to be employed in the construction of tubes 
for the conduit of water at high pressure, gas, sewage, brine, and other 
saline liquors, or in the manufacture of useful or ornamental forms by 
moulding or casting the same. When greater density or special sharp- 
ness in the castings is desired, pressure is applied to the moulds. The 
ingredients herein mentioned and the proportions they bear to one 
another being an essential feature of the composition, the inventor 
states, as example, the proportionate quantities requisite for making 
a certain quantity of pipes:—13 cwt. of finely powdered stone ; 
4 gallons of shale oil, or an equivalent having the same boiling point, or 
from which the more volatile oils have been distilled off; 2 cwt. of 
Trinidad bitumen ; 2 cwt. of bituminous rock. The object of the shale 
oil is to enable the bitumen to penetrate the stone and unite the natural 
bituminous rock with the bituminous stone. The whole is intimately 
mixed and kept well stirred whilst boiling, till it comes to a certain 

istency dependent on the purposes to which the substance is to be 
employed ; it is then run into moulds previously prepared to give colour 
to the material. 

3087. Wasuinc Macurne, 7. A. Scott, Greenock.—Dated 20th September, 
1873. 


Wilkinson, Portland-place, 





This new washing machine consists of an outer close water chest or 
boiler, made with a copper or iron bottom, tinned inside, and with sides 
of the same material, or it might of wood, but plain or with pot- 
shaped projections on the bottom, to form a boiler to rest on the upper 
open parts of close stoves or other suitable grates or fireplaces, to boil 
the soapy or other water within the boiler; or by another improvement 
—where such stoves or fires are not convenient or in use—a close grate 
or fireplace, with ash-pan or chamber and a heating flue, may be formed 
below the bottom of this boiler, with the fuel feeding door at one end and 
a chimney at the other flue end, so as to heat the boiler and boil the 
water and clothes or textile goods, placed within a strong hollow 
cylinder, made to revolve within the boiler and water, immersed a short 
distance therein, and covered over by a close steaming lid on the top of 
the boiler. This cylinder is formed of two strong close disc ends, held 
strongly together as a cylinder by an inner ring of widely set round 
metal or wood rods, and an outer circle of more closely placed bars, bo! 
near the outer perimeter of the cylinder; on the inner set of which rods 
the clothes are carried, and roll as the cylinder is turned in either direc- 
tion, by end journals on the centre of the disc ends, revolving in bush 
bearings, carried on the inner side of the boiler; and actuated by the 
spindle of a crank handle passed in through a hole in one side of the 
boiler, into a polygonal hole in the end spindle of the cylinder at that 
side. The outer circle, or set of spars in the cylinder, may be made 

ith grooves or angled faces, which, when it is turned in either direction 
within the water, would direct or force it in currents between them up on 
and through among the clothes or goods being boiled, washed, and 
cleansed ; the clothes being put into the revolving cylinder, and removed 
therefrom when cleansed by a segniental portion of the sparred peri- 
meter, made in the form of a hinged or removable door or lid, secured by 
catches or clasps at the ends of its side segments. 

3088. SLIDE Vatves, 7. Moy, London.—Dated 20th September, 1873. 

One slide valve for each cglinier is made to work expansively by means 
of a fixed curved slot (acting as a fixed cam) with movable slides for cut- 
ting off the steam at any portion of the stroke. 

8089. Draw-rLaTe on BLowER ror Cooxina Rances, J. Day and B. P. 
Walker, Birmingham.—Duted =. 

The inventors construct the blower of a main plate having wings at the 
back to form the sides of aperture when the blower is pulled forward to 
open the chimney aperture. The wings push into the flue when the 
blower is closed, but are protected by a fire-brick casing if neces- 
sary. The bottoms of the said wings on which the blower rests are 
curved, so that as the blower is pulled forwards it also rises upwards, and 
the top of the blower slides up behind the back-plate and partially into 
the flue, the back-plate being shaped to allow thereof. The bottoms of 
the wings rest on the bottom of the chimney aperture, and are notched 

* The words “‘ engaging in the cross bolt, also one near the bottom,” 
found in the copy of the abridgment delivered by the applicant, bat de 
not appear in the original abridgment. - 





| so as to retain the blower in any desired position. The inventors also 
apply sliding pieces pivoted at the bottom of the Viegas so that as the 
| blower is pulled forwards the sliding pieces slide down below the 
wings. They also form the wings in segments pivoted together at top 
| and sliding upon one another so as not to occupy so much room in the flue 
when the blower is closed. In this case a notched bar may be used to 
retain the blower in position. They use the two latter improvements or 
not as required. 

3090. Sewixc Macuines, W. B. Smith and J. Starley, Coventry.—Dated 

20th September, 1873. 

In order to avoid the delay and difficulties consequent on the frequent 
reversal of the position of the machine duringits construction, the inventors 
arrange the shuttle race and feed mechanism on the upper face of the bed 
plate of the machine so that on the removal of the table of the machine 
the whole of the shall be easily accessible. The invention also 
relates to an improved form of tuck marker, to be adapted to the sewing 
machine when tucks are required to be made. 

8098. Stacy Firrmcs ror Stasies, 7. Wood and J. K. Howitt, Chester.— 
Dated 20th September, 1873. 

This invention has for its object the arrangement and application of a 
chain strap or rope barrier for the purpose of keeping horses or other 
animals in separate stalls of stables, and thus prevent them from getting 
to each other should they get loose, also for dividing the stalls of stables. 
These improvements are also applicable for drawing or forming a barrier 
across the end of each stall division for the purpose of preventing horses 
or other animals from kicking, and for any similar purpose a groom may 
find it useful for. 

3094. Economisinc THE Heat or Oren Fineriaces, E. A. Crane, Paris. 
— Dated 20th September, 1873. 

This invention describes a method of utilising the heat of an open fire- 
place by means of dividing the chimney shaft into three compartments, 
and by inserting pipes or horizontal metal plates in proximity to the 
fire, giving to the central shaft a warm producing current of air for distri- 
bution to the various floors of the house; the lateral shafts furm, one 
the inlet of pure air, and one the outlet, or the last one may itself contain 
a pipe serving as a chimney, in which case this shaft also becomes a 
distributor of the warm air current. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE meeting of colliery owners last Friday, at Dudley, ended as 
I had feared. Masters resolved to enforce their notice. They 
declined to accept arbitration, and they would not recognise union 

ents. Hence there was no discussion between masters and men. 
The result has been that perhaps 14,000 or 15,000 men and boys 
usually employed at the South Staffordshire and East Worcester- 
shire collieries in the neighbourhood of the ironworks are now 
added to the 4000 or 5000 before out in the Cannock Chase 
district. Very serious is the aspect of affairs, for the decided 
stand taken by the great majority of the employers is met 
by an equally bold front on the part of the men. Their leaders 
assert that a blow is levelled at their union organisations. 
In these terms they pick up the masters’ gauntlet. When 
they had no union they were obliged to take what the 
masters chose to give them, but now they had 105,000 of their 
own association (the Amalgamated) and 135,000 of the National 
Association at their back ; and all these would want to know “‘ the 
reason why a drop of more than 6d. a day was asked.” Another 
union agent, alsoaddressing the men, said :—‘* The employers threat- 
ened to scaffold over their pits. Well he would advise them to go 
and sprinkle some flower seed over these pits. The summer time 
was coming, and he should like to see the bloom of flowers upon 
the pits of those masters who would not give the men their wages. 
He could tell them that if the struggle commenced now and did 
not expire till November, 1875, it would never expire with a re- 
duction of the miners’ wages. The amalgamation had taken up 
the cudgels, and they meant to fight the battle to the bitter end. 
If the masters kept away from them, they could afford to keep 
away from the employers. He was prepared to say that the 
miners would not submit, that they would not allow any other 
deputation to meet the employers, that they would not consent to 
arbitration or any other course, and they would be satisfied with 
nothing but an unconditional surrender, They would never give 
up the conflict until the masters opened their pits at the former 
rates ef wages!” Much of this is, of course, very tall talk. 
The “amalgamation” of which this man speaks is the parent 
association of the majority of the local unions, though many local 
unions belong to the National Association. The heads of these 
trades unions would be only too happy, I suspect, to authorise the 
acceptance of 6d, aday. But as the masters allow them no oppor- 
tunity of interposing, every nerve will be strained by the executives 
to compel the masters to recognise their existence. To the adult 
members of the union who are on strike 10s. a week per head, and 
for each child Is. per week, is promised so long as the conflict may 
last. So long as this promise can be kept there is scant probability 
of the strike ending. 

There is a gleam of hope that there may be a settlement before 
‘the bitter end” has been reached. It lies in the circumstance 
that the resolution adopted on Friday is not universally approved 
by the employers. Certain of them, including Messrs. J. Bradley 
and Co. (W. O. Foster and Son) advocated that the notice should 
be for 6d. a day drop, and the reduction in coal proportionate ; 
but the advice was overruled. This did not, however, secure uni- 
formity of practice. In the Oldbury district three or four 
colliery owners withdrew the notices to their men immediately 
after the decision was given at Dudley. Messrs. Dawes, of 
the Bromford Ironworks, withdrew their notices on Satur- 
day, and the example has been followed by the Coals 
Farm Colliery Company, Hill Top, where 150 men are 
employed by Mr. Holden, of the Swan Farm Colliery, near Great 
Bridge; by the Mott Colliery Company, Tipton, whe employ at 
their various pits about 400 men; at Mr. Rose’s pit, at Moxley; 
at Mr. Smith’s, Hop-yard Colliery, Coseley ; and at other places of 
no mean order. Those who are termed in the trade as the small 
employers, who find work for from twelve to thirty or forty 
hands, and who mostly sell to brickmakers, some hardware manu- 
facturers, and likewise to the less important coal merchants, are 
mostly keeping their pits fully employed at the old wages; and 
one firm has asked the union to send them more men, so that they 
may work their pits double shift. Here and there instances exist 
in which notices have not yet expired. This is the case in one of 
the collieries associated with the Patent Shaft Company. All 
ironmaking supplies are consequently cut off. Yet it may be 
assumed that if the number of collieries of magnitude now at 
work do not increase, two-thirds, ifnot three-fourths, of the usual 
supplies will certainly have ceased to be forthcoming by the close 
of another week. The inquiry now being put is: Will certain 
ironmaking firms allow neighbouring competitors the sole posses- 
sion of the market? As no one can at present speak with 
authority, the interrogation must find its answer in the events. 

Meantime, the ironworks that are not altogether stopped for 
coal are doing extremely little work. Where there are orders on 
the books the little store of coal possessed is being used in the 
mills, and the puddling furnaces are stop’ Soon a similar con- 
dition of things will be noted atthe blast furnaces. Already there 
is great distress amongst the families of manyironworkers who have 
lately had but little to do. 

This fact, and the vigorousness of the Northern ironmasters in 
having given notice to their men for a reduction of 20. per cent., 
has brought the ironworkers to reason; and their masters have now 
no difficulty in enforcing terms which the men should never have 
rejected. On Wednesday, at a meeting of the Iron Trade 
Conciliation Board, which had been summoned at the request of 
the leaders of the operatives, it was resolved in substance that 
the subject should be referred to the joint committee by whom the 
conditions the men now desire to accept were drawn u F., e 

es- 


committee, it was should meet in London next 
proposition with the masters, who said they 
could not act without the Northern masters, because the 


day. The 
scale was based upon North of England as well as Staffordshire 














prices ; but they hinted that the sliding scale may be accepted. — 


A meeting of North Staffordshire ironworkers was held on 
Monday at Tunstall, to consider the wages question, and there was 
a large attendance. A telegram was received from Mr. Capper, 
saying: “I have received a communication from Mr, Barker, 
informing me that the London propositions are still open for our 
acceptance.” This coming upon an announcement of the course 
taken by the North of England masters to enforce a reduction of 
20 per cent., produced a remarkably favourable effect upon the 
meeting, which had been indulging in gloomy apprehensions. 
Regret was expressed by several speakers at any disturbance of 
wages ; but it was felt that it could not be resisted at present. 
A resolution was passed instructing the district delegates to act in 
concert with the South Staffordshire men, and support them in 
any course they might consider necessary. Such a determination 
is only what might have been expected, for the demand for iron in 
North Staffordshire is as insignificant as it is in the south of that 
county. 

The business possible at the quarterly meetings next week is 
likely to be very little. If the colliers are not soon propitiated, the 
spring trade, upon which so much reliance is usually put by the 
ed of Staffordshire, will this year be ome 4 altogether 
ost. 

The success of the Belgian firms in this country is encouraging 
greater efforts by certain makers in France to sell iron in England. 
Messrs, Laudais, Guttin, and Co., iron merchants of 59, Rue de 
la Victorie, Paris, are now submitting to consumers here the terms 
upon which they are prepared to supply them with good finished 
iron, The Birmingham Wagon Company explain that they and 
the other companies doing business in Birmingham are using 
Belgian tires, but at present only to repair their own wagons, 

The general industries of Birmingham and the surrounding 
townships have been nearly all tolerably active most of this week, 
finishing up for the Easter holidays. As a rule the new orders 
coming to hand are not conspicuous. 

It will be useful to manufacturers and others interested in 
Government contracts to know that forms of tender for goods and 
stores required by the Admiralty may now be seen at the Birming- 
ham Exchange. The forms of tenders relate toa large number of 
articles made in this district. It has been arranged by the 
Superintendent of Contracts that such forms shall henceforth be 
obtainable at the Exchange, whenever the Admiralty requires new 
stores. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


A FEELING of depression is still prevalent throughout the iron 
trade of this district, and the general want of confidence has 
been intensified by the serious failure reported from Scotland, 
which it is feared will prove to be only the precursor of other 
similar disasters in the iron trade. The steady downward move- 
ment in prices continues, and at present there seems very little 
probability of this being averted. Speculative merchants are 
underselling the market, and No. 3 foundry pig is offering 
at as low as 72s. 6d. per ton delivered in the Manchester 
district; at 73s, 9d. it can be readily bought, and forge qualities 
are quoted at from 68s, 9d. to 70s. per ton. But although sellers 
are offering great inducements to consumers to operate, the 
business doing is confined to the most limited proportions, there 
being a general disinclination to enter into fresh engagements until 
matters are more settled. In manufactured iron business is also 
very quiet. Bars nominally are £11 per ton ; hoops, £12 5s. 2d.; 
sheets, £14; but makers would probably reduce still further if 
business could be secured. It is not, however, likely that any 
increased animation will be exhibited in the market until after 
the Easter holidays. 

Very few neworders are being received at the blast furnaces, and 
smelters, who are now chiefly engaged working off old contracts, 
are on all sides reducing the production to avoid stocking. The 
rolling mills are also very quiet ; some of them have been stopped 
for several days, whilst others have been put on short time, and 
it is not improbable, considering the slackness of trade, that many 
of the works which close for the holidays this day (Thursday) 
will not resume operations until Monday week. 

The settlement of the wages disputes in South-west Lancashire 
generally, which threatened a serious strike, is the most important 
matter in the coal trade this week ; but although these complica- 
tions in the labour question have tended to arrest for a time the 
reduction in prices, the general trade continues dull and without 
an improvement in the demand ; it is inevitable that rates must 
come considerably lower. Consumers who were, in anticipa- 
tion of a prolonged interruption of the output, becoming 
anxious to cover their requirements for the future, are 
again holding back for easier terms and purchases are made 
simply from hand-to-mouth necessities, In the Wigan dis- 
trict trade is excessively dull, and there are no settled prices, sellers 
making the best terms they can with their customers, and stocks 
are accumulating. Inthe Manchester district, although there is a 
fair demand for some descriptions, the general trade is dull, and 
there is a large amount of competition for orders, but the 
leading firms are not at present making any alterations in their 
quotations. 

The subject of coal cutting by machinery was discussed at a 
meeting of the Manchester Geological Society on Tuesday, but Mr. 
Thos, Knowles, M.P., who occupied the chair, stated that so far as 
the practical experiments which up to the present had been made 
in Lancashire were concerned, they were not very favourable, and 
were not such as to induce him to try coal getting by mechanical 
means. There was no doubt the machines did their work in a satis- 
factory manner, but the question was one of economy, and unless 
machines could do the work cheaper than by hand labour they would 
not meet with much support. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE has been little or no change during the week in the 
general condition of business here. In the steel trade matters are 
certainly no better, but—if there be any consolation in this—no 
greater slackness is to be noted. Many even of the leading steel 
firms are not using the whole of their producing capabilities, but 
are content to let some of the melting and converting furnaces 
remain idle. It is further noticed that even the principal concerns 
appear to have an insufficient amount of work to keep the whole 
of their rolling and other machinery at work. But, on the other 
hand, there is a very excellent demand for steel wire of all sizes— 
for fencing, colliery winding, telegraphic, music, and general pur- 
poses. This, indeed, is well demonstrated by the monthly Board 
of Trade returns. One or two works here are turning out as much 
telegraphic wire as they possibly can on account of the British, 
Indian, and other Governments, In isolated instances a better 
trade is just now doing in iron rails for colliery, tramway, and 
railway purposes, orders having been secured by a judicious and 
timely reduction in prices. The steel rail manufacturers are not 
able to report any material accession of orders of late, but they 
appear to believe that a good future is in store for them—if recent 
advices from Australia, Egypt, Russia, and the United States are 
to be relied upon. In the last case stocks are stated to be exceed- 
ingly low throughout the whole country, and many important 
railroad enterprises have been postponed by reason of the financial 
panic and the general depreciation of railroad property. It is 
thus hoped that in afew months hence a strong demand may 


arise. 

Neither Swedish nor Yorkshire iron is lower in price. Swedish 
charcoal bars are £18 10s. to £19, and pigs £8 to £8 10s. f. o. b. 
Gothenburg, with little likelihood of r tion, seeing that the 
mild winter has so greatly retarded the production. Lowmoor 
flat bars are held at from £24 to £25; rivet iron, £24; boiler 








plates, £29 to £30; sheets to17 w g, £31 to £32; strips, £31; 








242 


THE ENGINEER 





Aprin 38, 1874. 





and tires, £26 10s.; hoop, £29, and ordinary railway axles about 


£24 10s. ton. Common Yorkshire bars are to be had at from 
£l2 to £13; good ditto, £13 10s; and Staffordshire at from 


£11 10s. to £14, There is little or no movement in any descrip- 
tion of finished iron, and but few transactions are recorded in 
py ~— 7 or Soutien The a from 25s. 
to 37s. per ton. ig iron is in request for foundry purposes, 
that nope being quoted at £4 per ton. Good Yorkshire No. 1 
is to be had at £4 7s. 6d. to £4 10s. or thereabouts, 

Coal is nominally unchanged, but in these dull times each man 
does what seems right to himself irrespective of what the official 
price is. House coal meets with but little demand, neither is the 
inquiry for steam coal or slack on other than a small le 
throughout the district. Some of the Leeds coal merchants 
reduced slack on Friday from 10s, 10d, to 8s. 4d. per ton, which is 
stated to be the lowest price since June, 1872. A general fall will 
in all probability shortly ensue. The South Yorkshire Steam Coal- 
owners’ Association met at Wakefield last week and decided to 
reduce steam coal 2s, per ton, making the nominal price at the 
pits 14s, to 15s. per ton. 

The South Yorkshire Miners’ Association have a resolu- 
tion approving of Mr. Macdonald taking a seat on the Labour Com- 
mission, 

Three hundred workmen employed by the Tapton Coal, Coke, 
and Iron Company, near Chesterfield, have struck work against a 
proposal to reduce their wages by 15 per cent, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In all its more important ramifications the iron trade is at the 
present time unusually ‘+ and there is a foreboding in the 
minds of most men that the worst has yet to come. It is fully 
two years since prices were as low as they are now. Makers have 
the utmost difficulty in placing contracts for crude iron at list rates, 
and weak holders are disposed to offer iron at almost any sacrifice. 
On Tuesday, parcels of No. 3 were freely offered at 65s, per ton, 
but even at that figure the amount of business done is very trifling. 
The fact is that little or nothing appears to encourage the hope 
that quotations will again take an upward turn, Tne demand 
from abroad is very restricted, and home consumers are in no 
hurry to bring their requirements to the front. Scotland is. at 

resent taking a considerable quantity of Middlesbrough pig iron ; 
But even from this quarter the amount of business done is not 
what might be expected considering the turn that events have 
taken in the Glasgow district. The recent heavy failures of Glas- 
gow firms have told severely upon some of the principal firms in 
Cleveland. There is an uneasy feeling abroad. Confidence is 
almost entirely lost, and there are hourly expectations of a crash 
among some of the North of England firms. It is known that at 
the commencement of the year there were merchants who bought 
largely for forward delivery at 80s. to 85s. per ton, thinking, no 
doubt, that if trade was ordinarily good prices could not fall much 
further. But their anticipations have been so far from realisation 
that they are now losing 15s. per ton, or perhaps even more, on 
every ounce of pig iron they buy. The production of the blast 
furnaces keeps up to the average; but much of it is going into 
stock. This sort of thing cannot last very much longer, and, indeed, 
there are already indications of a resolution to put some furnaces 
on half-blast. It is not likely that many, if any, furnaces will 
be altogether blown out, that being an extreme measure in- 
volving a very heavy loss, which is never resorted to except in 
cases of great emergency. But the present aspect of trade has 
completely put astop to all idea of extending old works or building 
new ones; and the construction of several furnaces that were far 
advanced towards completion has been temporarily abandoned. 
The present price of pig iron is exactly 50s. per ton less than it was 
in July of last year. To make up for this enormous difference 
coal and coke have fallen to something like one half their value at 
that time ; and as it takes 25 cwt. of coke to produce a ton of pig 
iron there is an economy of about £1 2s. 6d. per ton of iron made 
on this commodity alone. But very little economy has yet been 
effected in any other direction ; local ore is about 1s. to 1s. 6d. per 
ton cheaper ; and limest may be bought for 6d. to 9d. per ton 
less than when pig iron was at its maximum value; but there 
has been no abatement of the value of labour, and the cost of 
everything else is so high that makers of iron who have to buy 
their raw materials in the open market must now be sailing very 
near the wind in the matter of profits, 

Although it cannot be said that the finished iron trade has im- 
proved in proportion to the decline of the pig iron trade, the 
former has undoubtedly benfited at the expense of the latter. 
Being able to acquire pig iron at 50s. per ton less, coal at 10s. per 
ton less, and coke at a reduction of 22s, 6d. per ton as compared 
with the nag of a year ago, finished ironmakers are able to quote 
considerably lower prices, and still leave a fair margin of profit; 
and although orders are coming in slowly, they are more numerous 
and more easily procured than they were some months ago. The 
first-fruits of this change are witnessed in the re-starting of works 
that have been lying idle for many months. It is proposed to 
recommence the North Yorkshire Works, which were unem- 
ployed for a great part of last year. The West Marsh Iron- 
works are again in operation, as are also the Britannia, and 
one or two other works of smaller size, Notwithstanding 
these signs of improvement, however, there are very few of 
the finished ironworks in the North fully employed, and a 
great many puddlers and millmen are going about idle. Rail 
makers are looking forward to a fair share of the orders about to 
be given out for foreign and colonial railways. So far as the 
home railways are concerned there is not much to expect during 
the current year. 

The wages question is still in an unsettled condition, and hence 
it is that Welsh and Belgian manufacturers are enabled, with 
their cheaper labour, to step in and secure the orders that would 
otherwise fall to the North of England. At a meeting held in 
Newcastle on Saturday last, the Northern ironmakers resolved 
upon reducing ironworkers’ wages by 20 per cent. To this pro- 
position the men, of course, demur, and urge that the old plan of 
arbitration should be resorted to. A meeting of the North of 
England Board of Arbitration will consequently be held on 
Thursday, April 2nd, at Darlington, to consider the whole question. 
The men appear determined to resist any arbi reduction of 
wages, without reference to the principles that have hitherto 
governed the wages question, and if the masters persist in this 
claim for a reduction of 20 per cent., a strike will probably ensue. 
It is noteworthy that the masters were never better prepared for a 
strike than they are at the present time; most of them could close 
their works for a time without feeling any hardship; and in view 
of this fact, the operatives will do well to avoid any precipitate 
action. 

A meeting of the Cleveland Ironmasters’ Association was held on 
Tuesday at the Middlesbrough Exchange, and it was decided that a 
fortnight’s notice of a reduction of the wages of blast furnace men of 
10 per cent, should be given at once. A meeting of the Mine- 
owners’ Association was also held, at which it was resolved that the 
wages of ironstone miners should be reduced 2d. per ton, and th 
wages of other men connected wit the mines 12} per cent. i 
reduction will date from May 2nd next, 

The engineering works in the North—especially those on the 
Tyne and Tees—are less busy than they were some te. back, At 
the Grange Ironworks, near Durham, and other establishments 
carrying on a similar business, a good trade is being done in the 
manufacture of Guibal and other fans for the new collieries that 
are being opened out in all parts of the counties of Durbam and 
Northumberland, . Dalglish, of St. Helens, and other makers 
of winding engines, are also busy on the same 
pal colliery owners having pute esas to rival each 

providing the most powerful ting and 
Marine engineers are also doing a good trade, the Messrs, Blair, of 








aan, having their hands quite full. The foundry trade is 


A further advance of 3s. per tom bes talen placein boussheld cosl 
in Durham ; andmanufacturing qualitiesare a om abegging at 
1s. to 13s. per ton delivered at works. ~The D and North- 
umberland coal trade have a reduction in wages to the 
extent of 20 cent. an this is carried into effect a still 
further reduction of prices may be looked for. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE warrant market has fluctuated considerably since the date 
of my last letter, but a have still a downward tendency, 
and the business is confined within narrow limits. On Thursday 
the market was flat at the opening, and tr tions wi ffected 
avwn to 79s, 6d., but there was a —— oF rally 
prices breaking again towards the close. The toneof the market 
was firmer on Friday, and business was done between 82s. 6. 
and 83s. 6d., closing somewhat easier. On Monday, however, 
the market was again flat, with very little doing, and the prices 
fell ya buyers, at the close, offering 79s, 6d., and sellers 
as 





king 

It cannot yet be said that the values of the principal makers’ 
brands have attwined anything like iness, The following 
quotations show that they have fallen considerably from the figures 
given a fortnight ago :—G errie, No. 1, 90s.; No. 3, 85s.; 
Coltness, Nv. 1. 92s. 6d.; No. 3, ; Summerlee, No. 
1, 908; No. 3, 83s.; Langloan, No. 1, 90s.; No. 3, 83s.; Caller, 
No. 1, 90s.; No. 3, 83s.; Carnbroe, No. 1. 87s. 6d.; No, 
3, 85s.; Monkland, No. 1, 85s.; No. 3, 83s.; Chapelhill, 
No. 1. 90+.; Shotts, No. 1, 90s.; No, 3, 88s.; Wishaw, No. 1, 
90s.; No. 3, 85s. : 

1ue suipuens of pig iron from Scotch ports continue to decrease, 
and are now much below those of the corresponding period of 1873. 
The imports of Middlesbrough pigs at Grangemouth for the week 
ending the 28th ult. amounted to 2930 tons, being 645 tons less 
than in the previous week, but showing an increase of 2188 tons 
on the corresponding week of last year. 

There is not much change to report in the state of the manu- 
factured iron e. Though the make of pigs is so greatly 
reduced by the blowing out of the blast furnaces, still the stocks 
on hand prove to be considerable, with a rapidly falling market, 
and makers have not great difficulty in getting as much of theraw 
material as they can use. No perceptible increase has taken 
place in the number of orders. and the prices are nominally 
unaltered, although it is known that contracts are being accepted 
on easier terms. 

Very little change has occurred in the aspect of the very serious 
dispute on the wages question now pending. The supply of coals 
has nut as yet been sensibly affected, and there is no change in 
prices. This is owing partially to the circumstance that consi- 
derable stores had accumulated previous to the dispute, but more 
immediately to the fact that it effects only a very few of the Sale 
collieries, the great majority of the collieries standing being those 
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to 82s., the |. 
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is issued. Siete 0 Baw eae celine ih eet Cotes 
is not a fitable one, and lower quotations, which are not 
attended by a large increase of business, make matters worse. 
Dowlais has been sending a few Russian cargoes away of late, and 
Rhymney, Tredegar, and Nantyglo and Blaina have been mode- 
rately active, and this is the utmost that can be said. 

What the attitude of the ironworkers will be is unknown, but 
I am well aware that the various lodges in the distist have boon 
preparing for the evil day, and the association may now be said 
to be ina be era condition. This fact, coupled with the fear 
that the guidance of the association may not be to the best interest 
of the country, awakens doubt for the future. 

In a great part of the district the prelude to a severe conflict 
between master and man has begun. Painters, printers, tailors, 
and other tradesmen have already opened fire, and this partial 
skirmishing will soon, I fear, be followed by a more regular 
an¢é formidable encounter. 

In the Monmouthshire district it has been intimated that a 
notice of reduction will be given to the colliers very shortly, but 
not from the Ist of April, as stated. The masters state thata 
reduction is imperative, and an early meeting of coalowners is 


announ 

The difficulty in the Forest of Dean with the colliers wears a 
more hopeful appearance than when I last wrote. 

In the Glamorganshire district, Yom sare feos the neighbourhood 
of Llanelly and Carnarvon, the colliers have resolved to limit the 
output 20 per cent. and judging from the falling yield in many 
collieries it seems to be the concerted plan throughout amongst 
the steam and house coal colliers. The men say, that though the 
notice of reduction is postponed, yet unless they take action it 
will come very shortly ; so, by lessening the output of coal, they 
bope to retain the high prices, and as a consequence their present 


wages, 

ane Welsh colliers are fixed in their belief that this limitation 
of output will rectify the falling condition of things, and they will 
be sure to carry out the idea. 

The Newport Abercarne Steam Coal Company are making 
progress, the first seam of coal having been struck at a depth of 
sixty yards, and will soon be ready for working. In the neighbour- 
hood of Quaker’s-yard some valuable seams are engrossing atten- 
tion, and sinking is carried on with vigour. The new line of rail 
opening out the Cwmfelin Valley will soon have its attendant 
sidings and collieries, several pits being projected. 

Mr. Bidder has purchased the Neath Abbey Colliery, and it is 
intended to extend the works, 

The project for floating Neath Harbour has been abandoned. 

The yield of coal has fallen off, but such is the lessened demand 
that coal continues plentiful, and the trade generally is dull. 
This being the end of the month, holiday making has been, as 
usual, the custom, and regular working the exception. 








connected with the ironworks, which are also now at a standstill. 

My last letter brought the history of the dispute down to the 
point at which the conference of delegates resolved not to enter- 
tain the proposal which emanated from Mr. Ferrie, of the Monk- 
land Ironworks, that the quarrel should be adjusted by the adop- 
tion of a sliding scale of wages on the current prices of pi 
iroa. It was determined to continue the strike in a section: 
manner, and three works, or rather the works of three employers 
were selected to remain out, all the rest of the men being orde’ 
to return to their work temporarily at the 20 cent. reduction 
proposed by the masters. The men in the employment of Messrs, 
Colin, Dunlop and Co., and those of Messrs, Merry and Cuning- 
hame, Limited, at once complied with the resolution of the confer- 
ence, but Messrs. William Baird and Co.’s men, at the Portland 
Ironworks, Ayrshire, disregarded the decision, and went back to 
the pits the very next day. The reason they gave for doing so 
was that they believed the conference had made a mistake in 
taking out so many works at once, and their conduct would help 
to rectify that mistake. 

The Portland men are by no means alone in the opinion ex- 
pressed above. At meetings held in a number of other districts, 
dissatisfaction has been freely expressed with the resolution of the 
conference. Mr. Macdonald, M.P., was absent from the meetin 
attending to his duties in London, and a feeling quickly sprea 
among the miners throughout the West that had the conference 
had the benefit of his counsel their decision would have been 
different. 

It was scarcely to be supposed that the masters would allow 
their men to commence work on the 20 per cent. reduction in the 
knowledge that, as soon as those first selected to be fought were 
disposed of, their turn might come next. A number of i did, 
however, receive their workmen back, with this under- 
standing, and this can only be accepted as a proof of their 
firm belief that prices will fall still further, and rule 
low for a considerable time, so that there can be no 
hope of the miners gaining their point. Others again informed 
the men that they had resolved to lock them out until 
the dispute should reach a general settlement, and this course 
has caused a great deal of confusion at a number of the col- 
licries. As regards the employers, it is not considered that they 
will lose a great deal by the stoppage of their works. Many of 
them are taking advantage of the interregnum to execute neces- 
sary alterations and repairs, and with the iron market falling, 
they could not, at any rate, have continued to work at any 
j3reat profits until coals should have decreased in price. 

The miners of the Maryhill district, who were favourable to the 
vrinciple of the sliding scale, but many of whom have been refused 
. recommencement of their work, have had several meetings, at 
which the action of the conference was condemned. They tele- 
graphed to Mr. Macdonald for advice, and that gentleman has 
sent them a letter, dated from the House of Commons, in which 
he says :—‘“‘I think the meeting has acted most unwisely in re- 
jecting the scale. You men sbould accept of it, and go to the 
whole of the other works of the Monklands Company and get them 
to do the same. They by their action have laid down the road for 
a sure and almost certain defeat. If the scale was not all that was 
wanted, they could have made an effort to get it changed in better 
times. My only fear is that they will now be compelled to take 
even a lower figure. I am overwhelmed with grief at the folly of 
the men that have rejected the offer.” 

These words of Mr. Macdonald confirm what has been felt all 
along by everybody but the miners themselves. A number of the 
Sale colliers now also received notice of a 20 per cent. reduction, 
and the sen will without a doubt have eventually to give in. 

Those of Mid and East Lothian who came out on ls. reduction 
have gone back to work, and the miners of Fife have since the 
strike began, been working steadily at the reduction last named. 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


EvERYTHING presages a critical time, and conflicts more or less 
severe between the loyer and employed. One after the other 
the large tin-plate w: are being closed, and those i on 
notice will in all likelihood follow; the masters expressing their 
determination not to give wayin the slightest. Important resolu- 
tions at the same time have been arrived at by the men, who 
appear as determined as the masters, and even arbitration is looked 
at askance, as not the best way of settling the difficulty, unless, as 
a leader of the men remarked, the arbitrators would decide in the 


men’s favour ! 
Looking in the direction of the ironworks, it is tolerably certain 
that a month will not elapse before a notice of reduction of wages 
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THE NEW RIFLED MUZZLE-LOADING 9-INCH 

ARMSTRONG GUN AT SHOEBURYNESS. 
A series of experimental trials with a new rifled muzzle- 
loading wrought iron and steel coiled gun, having an actual 
calibre of 8’8in., which has recently been manufactured at 
the works of Sir William Armstrong and Co., at Elswick, 
is about to be made under the superintendence of the 
Commandant of the School of Gunnery at Shoeburyness, 
This piece of ordnance is of a most interesting character, 
as it has been designed with a view of combining most of 
the advantages of the breech-loading system with all the 
simplicity of an ordinary muzzle-loading gun. In appear- 
ance it very much resembles both as to contour and dimen- 
sions a 9in. Woolwich gun of the Fraser construction. 
The rifling is polygrooved, with an increasing spiral termi- 
nating in a tolerably curve. 

Both gun and projectile are so contrived as to prevent, 
so far as is ible, the occurrence of scoring, and to 
secure, a8 closely as it can be attained, perfect centreing 
of the one within the bore of the other. These two con- 
siderations are of the highest importance. The action and 
effects of scoring are well known. At first it merely 
roughens the inner surface of the steel tube, but by degrees 
it eats away the metal until at length deep furrows and 
ridges are made which necessitate the condemnation of the 
gun. The origin of this action is the rush of wder 
gas over the y of the projectile, the truth of such 


vt 
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theory being clearly demonstrated by the fact that the 
deepest scoring takes place upon the upper surface of 
the tube, the shot or shell, owing to its own gravitation, 
lying, of course, upon the lower surface, and conse- 
— admitting of greater windage above than below. 

he action and effects of indifferent centreing are discussed 





at full length in an article upon “ Mechanical Forces in 
Heavy ce,” to be found in Naval Science for the 
past quarter. There it is shown that some at least of the 


exceptional pressures which presumably cracked the tube 
of the original 35-ton gun were due to this cause, as they 
originated in a great measure in’ the tremendous friction 
of the projectile when forcing its way out of the bore, such 
friction being the result of fad centreing, for in all cases 
with Woolwich guns, when the projectile rests in its normal 
position at the bottom of the bore, it is supported only at 
two points near the centre—namely, the lower front and 
rear studs—thus leaving considerable windage above it. 
When the forces of the powder gas wave press upon its 
upper surface, because the portion behind the rear studs is 
0 ter superficial extent than that beyond the front 
studs, more power is exerted upon the base than upon the 
point, and the latter is consequently tipped up, throwing 
the ere obliquely across the bore of the gun. In 
point of fact, it is partly with the idea of giving more 
support to the shot or shell, and so preventing the con- 
tinual “knockings” upon the bore by the oblique action 
produced, that a third ring of studs has been added to the 
projectiles for the 35-ton 

As before said, the gun and projectile now under consi- 
deration are intended to obviate all these difficulties. Rota- 
tion of the latter is effected by means of a soft metal ring, 
which is driven on to a coned portion of its base, and 
which is forced by the shock of discharge into the space 
between the surface of the projectile and the grooves. 
This at the same time entirely closes all windage, so as to 
check the action of the powder gas, and preclude an 
possibility of scoring, whilst the projectile centres itse 
truly in the bore, from the tendency of the soft metal ring 
to squeeze in evenly all around it. The accompanying 
sketch will explain the arrangement of the copper ring 
upon the bevelled or coned portion of these Armstrong 
projectiles. The cone is fluted with rectangular recesses, 
cut deeply into the material of which the shot or shell is 
manufactured. These recesses cause the ring to gri 
tightly when it is driven home by the explosion, a 
prevent the shot passing out of the bore without obtaining 
a due amount of rotation. 

The projectiles, which have already been despatched to 
Shoeburyness for use with the 8°8in.-gun from Elswick, 
consist of common and chilled shells, They approximate 
closely in len and weight to those for the 10in. Wool- 
wich of the Fraser construction of 18 tons. No coating 
of metal has been superimposed upon them, as it 
would not of course be possible to ram them home if the 
coating fitted tight, and otherwise it would be of no avail. 
But in the several preliminary trials which were made 
with this gun and its rojectiles in the works of Sir Wil- 
liam Armstrong and it was found that rotation was 
very satisfactorily accomplished, whilst the desired end— 
viz., absence of win and correctness of centreing—was 
attained to a very considerable extent; hence there would 
ps rr to ee saty for any oe ee “coating” or 
guiding medium, pe sng so experiments is 
undertaken with a view of trying the new at lon 
sng eee } result be as favourab: ; as os 

e ear: mes at short ranges, it is exceedin ro! le 
that the manufacture of a number of such ane ord- 


nance will be undertaken forthwith. The idea has at 
least the merit of considerable ingenuity. We need hardly 
say that soft metal rings have been used to impart rotation to 
projectiles before, but the precise modification proposed by 
the Elswick firm in the present instance is, we fancy, 
entirely novel, and possesses many original points of ad- 
vantage, 





THE ROYAL SOCIETY. 


THE meetings since the beginning of the year have been regu- 
larly presided over by Mr. Joseph Dalton Hooker, C.B., President 
Royal Society. On February 5th Professor H. E. Roscoe commu- 
nicated a description of his self-recording instrument for measuring 
the intensity of the chemical action of total daylight. According 
to his plan a constant sensitive paper is exposed, by a self-acting 
ent, for known times, at given intervals 

t the day. The insulation apparatus, stocked with 
in position either early in the morning of 
the measurements have to be made or on 
and | pwsy Say communication 
pro) —— @ sensitive paper is exposed 
every hour during the day; so that in the evening the observer 
has only to read off, in the ordinary manner, the hourly intensities 
which have been recorded on the paper during the da . Mr. F. 
A. Abel gave a further contribution to the history of explosive 
agents. His researches related chiefly to the investigation of the 
conditions to be fulfilled for accomplishing the detonation of 
explosive substances, and of the circumstances and results which 
attend the transmission of detonation. Some few experiments in 
the same direction have been made by Champion and Pellet. 
Captain Trauzl also experimented on the transmission of detonation 
to cartridges of dynamite, separated by spaces in iron tubes, by 
the explosion of a charge of the material p in one extremity 
of the tube. Mr. Abelset about a systematic investigation 
of the transmission of detonation through the agency of tubes, 
and he has established the following points :—The distance to 
which detonation may be transmitted through the agency of a 
tube to a distinct mass of explosive substance is regulated by the 
following conditions: (a) By the nature and quantity of the sub- 
stance employed as the initiative detonator; (b) by the relation 
which the diameter of the detonator and of the charge bear to 
that of the tube employed; (c) by the strength of the material 
composing the tube; (d) by the amount of force expended in 
overcoming the friction between the gas and the sides of the 
tubes ; (e) by the degree of completeness of the channel, and by 
the position assigned to the detonator and the charge. Difference 
in the nature of the material composing the tubes seemed to be of 
less consequence than the relative smoothness of the interior of 
the tubes. 

At the meeting on February 12th Mr. John Cottrell contributed 
@ paper on the division of sound by a layer of flame or heated gas 
into a reflected and a transmitted portion. He said that the in- 
competency of a sound pulse to pass mg non-homogeneous air 
having been experimentally demonstra’ by Dr. Tyndall, and 
proved to be due to its successive partial reflections at the limiting 
surfaces of layers of air or vapour of different density, further 
experiments were conducted in order to render visible the action 
of the reflected sound-wave. The most successful of the various 
methods contrived for this — consisted of the following ar- 
rangement :—A vibrating contained in a padded box was 
directed so as to propagate a sound-wave through a tin tube, and 
its action rendered manifest by its causing a sensitive flame to 
become violently agitated. The invisible heated layer, imme- 
diately above the luminous portion of an ignited coal gas flame 
issuing from an ordinary bat’s-wing burner, was allowed to stream 
upwards across the end of the tin tube. A portion of the sound- 
wave, issuing from the latter, was reflec at the limiting sur- 
faces of the heated layer, and a part being transmitted through it, 
was now only competent to slightly agitate the sensitive flame. 
The heated layer was then placed at such an angle that the re 
flected portion of the sound-wave was sent through a second tin 
tube, of the same dimensions as the above, and forming 
the sides of an acute angle with the first; its action was 
rendered visible by its causing a second sensitive flame placed at 
the end of the tube to become violently affected. This action 
continued so long as the heated layer intervened, but upon its 
withdrawal the first sensitive flame, receiving the whole of the 
direct pulse, became again violently agitated, and at the same 
moment the second sensitive flame, ceasing to be affected, resumed 
its former tranquillity. Exactly the same action takes place when 
the luminous portion of a gas flame is made the reflecting layer, 
but in the experiments above described the invisible layer above 
the flame only was used. By proper adjustment of the pressure 
of the gas, the first flame can be rendered so moderately sensitive 
to the direct sound-wave that the portion transmitted through 
the reflecting layer shall be incompetent to affect the flame. Then 
by the introduction and withdrawal of the bat’s-wing flame the 
two sensitive flames can be rendered alternately quiescent and 
strongly agitated. An illustration is here afforded of the perfect 
analogy between light and sound; or if a beam of light bé pro- 
jected and a plate of glass be introduced in the exact position of 
the’reflecting layer of gas, the beam will be divided, and one por- 
tion will be reflected and the other portion transmitted through 
the glass, exactly as the sound-wave is divided into a reflected and 
transmitted portion by the layer of heated gas or flame. 

At the meeting on Feb 26th, Mr. H. F. Blandford gave a 
paper on the winds of Northern India. In his discourse the 
author described the normal wind-currents of Northern India, and 
their annual variation, and traced out their origin and causes, so 
far as these can be discovered, in the local physical changes of the 
atmosphere. After referring to the data on which his conclusions 
are based, he went on to describe the winds of the principal geo- 
graphical regions of North India in detail. He found that the 
winds of Northern India are very different from those of the 
adjacent seas, Instead of two monsoons from the north-east and 
south-west alternately prevailing during about equal periods of the 
year, there are rather three distinct seasons in which special winds 
prevail, the directions of which mainly depend on the directions 
and relative positions of the mountain ranges and plains, i 
the cold weather months, November to Jan , light westerly 
and northerly winds blow from the plains of India down 
the valleys of the Ganges and Indus, and across the tableland of 
Central India, and join the north-east monsoon of the Peninsula, 
The easterly winds of the Valley of Assam add to this current, 
In April and May, as the hot weather comes on the winds of 
Northern India become more westerly and powerful, and 
take the form of the hot winds—which are not continuous 
but diurnal, blowing till sun-down and then followed by 
calms, and prevailing to the eastern limits of the Gangetic 
delta. At the same time southerly winds are commencing 


on the coast, and are felt from Sindh across to Bengal; but 
only at intervals, and feebly, except near the sea. In June the 
south-west monsoon, being established in the equatorial ocean, sets 


in round both coasts of the Peninsula, penetrates up the valleys of 
ing a west or south- 


the Indus, the Nerbudda and Taptee ; 

west current over Central India, and from the Bay of Bengal 
uring up the funnel-shaped o occupied by the Gangetic 
elta, whence turning west it passes up the ic vall 


towards the Punjab. 
easterly winds in Afghanistan, the dominant winds being 
even di the summer months. This is the period of the rainy 
season of Northern India. In October, as the south-west monsoon 
ceases, the southerly current is re-curved towards the heated region 
along the Coromandel coast, on which the rainfall is till this season 
of the year comparatively and blowing as a south-east wind 
causes the autumn rains on + coast, which some writers have 
erroneously attributed to the north-east monsoon, With the 
— cessation of the southerly winds the westerly winds of 
orthern India again begin, and the cycle of the year is completed, 
Concerning the relation of winds to other elements of climate, in 
the cold weather there are two foci of minimum temperature, the 
one in the Punjab and the other in Assam, and with some excep- 
tions the isothermals nearly conform to the of latitude. 
In the hot months a focus of heat is formed in Central India, round 
which the isotherms are bent, the temperature on the coasts and in 
the northern plains being considerably lower than that of the 


; Gangetic valley 
, which seems to be the limit of the south- 
wester 





interior. Finally, during the rainy season the seat of highest tem- 
perature is in the Punjab, the coolest regions then being those of 
the maximum rainfall, and consisting of two tracts extending 
from the coasts of Bombay and Bengal, along the course of the 
monsoon currents. The author then refers to the distribution of 
———- in a vertical direction, as ascertained from observations 
made at the mountain stations. He points out apparent ano- 
malies in the differences of temperature due to difference of alti- 
tude in the mountains of North-western India and those bordering 
on Bengal, and suggests as a probable explanation the variation 
of hygrometrical condition of the air in the two regions, remarking 
that the continual upward diffusion and condensation of water 
vapour must tend to equalise the upper and lower temperatures, 
and that this tendency will be the greater as the approach to 
saturation is closer. “The subject, however, is admitted to be one 
that requires further examination, and particularly in respect to 
the operation of nocturnal radiation and diurnal absorption of 
heat ; the remark being also made that the available observations 
ive the local temperature near the surface of the mountains, and 
o not ae yd represent the condition of the free atmosphere at 
corresponding elevations. As regards variation of tension due to 
elevation, the conclusions of former observers are confirmed, that 
the ratio of decrement follows generally the increase of elevation, 
but with a marked addition to the relative tensions at the higher 
stations in the hottest and wettest months. Passing to the hu- 
midity of the air, it is shown that the period of greatest dryness 
falls later in the year the greater the distance from the sea, mea- 
suring along the course of rain carrying wind-current. The rain- 
fall is next discussed. The author points out that there are three 
principal seasons of rain calling for notice. The summer and 
early autumn rains—that is those of the south-west monsoon, or 
of the rainy season commonly so ed—are the most important. 
The spring rains prevail in the region over which the sea winds 
iow hen the Bay of Bengal early in the year. The winter rains 
are received most regularly and copiously in the Panjab and Upper 
Provinces, Assam and Cachar. In Bengal and the lower part of 
the Gangetic valley they are less regular and lighter. On the 
mountains the heaviest rainfall is on the lower and outer slopes. 
The greatest recorded falls are those at Cherra-Poonji over Eastern 
Bengal, averaging more than 500in. in the year. On the Himalaya 
the records show falls from 280in. on the east to 70in. or S0in. in 
the North-west Provinces, and 40in. to 50in. in the Punjab. Local 
circumstances of position greatly affect the quantity, Generally 
the quantity of rainfall diminishes with increase of distance from 
the coast, but it increases on approaching a hill-range on the 
windward side when the rise is steep, while to leeward a 
decrease takes place, followed eventually by ther gradual 
increase, The available data for discussing atmospheric 
pressure are imperfect. The author suggested that the vapour 
indirectly greatly influences the pressure by carrying heat 
from the lower to the upper strata, and by arresting solar and 
rrestrial radiation, thus equalising the temperature of the air 
column, but that its power of changing the density by reason of 
the displacement of the heavier air particles is relatively small, 
and in some cases unimportant. On inquiring whether any 
dynamic heating or cooling ,of the air can be traced by reason of 
winds descending to a lower or rising to a higher level, the conclu- 
sion was arrived at that no such effects are discernible, and that 
certain explanations given of the winds of India based on such a 
tion are err . Evidence was adduced which is held to 
establish that anti-monsoon currents blow in the upper strata of 
the atmosphere at the various seasons of the year and at varying 
elevations, causing corresponding modifications in the temperature, 
the general operation of all winds being to distribute the tempera- 
ture iar to them. To the descent of the anti-monsoon current 
from the south the author would attribute the rains of the coll 
weather. 

Mr. J. B. N. Hennessey described some experiments he had 
made with the view of ascertaining if the displacement in tue 
solar spectrum resulting from change of temperature could safely 
be neglected in investigations made under a considerable thermal 
range. He had caretully tabulated his observatione, but che 
result of his inquiry is simply that the displacement in 
question may not be neglected in investigations such as 
those just alluded to. White lines in the solar spectrum 
formed the subject matter of a second paper. In course of study- 
ing the solar spectrum for atmospheric lines with an excellent 
three-prism (new) spectroscope belonging to the Royal Society, 
Mr. J. H. N. Hennessey gradually extended his search, begun at 
the red end, until on arrival at the region about 0 his attentiou 
was attracted by the fact that & 1657°1 by no means appeared as 
the strong line depicted in Kirchhoff’s map, Plate II. On examin- 
ing this region carefully, he was surprised to find some colourless 
lines. These lines, from want of a more appropriate name, he 
called white lines, or spaces; they closely resembled threads of 
white floss silk held in the light. Mr. Hennessey at once wrote to 
Professor Stokes, secretary of the Royal Society, under date 
Mussoorie, Nov. 12, 1873, saying that as he could not account for 
what he described, he hastened to place the matter before him, 
intending to transfer the white lines in question so soon as hw 
had drawn a lunar altitude. Professor Stokes, in reply to Mr. 
Hennessey’s inquiry, said the circumstance that the lines were 
described as white tempted him to suppose that they were due to 
some reflection at plane surfaces, whereby light from the flint 
might have been sent through the eye-piece immediately to one 
side of the rays that passed through the prisms, so as to enter 
the eye along with it. But it was hard to imagine that such an 
origin could have failed to have been almost instantly detected, 
especially as the spectroscope (by Grubb, of Dublin) was provided 
with an automatic measurement for placing the prisms in mini- 
mum derivation from the different parts of the spectrum; and it 
seemed improbable that this adjustment would have been left 
untouched, 

At the meeting on March 5th,a paper by Mr. David Ferrier, 
** On the Localisation of Function in the Brain,” was read. The 
results of his investigation are, that there is a localisation of 
function in special regions of the cerebral hemispheres. The 
method of investigation consists in the application of the stimulus 
of an induced current of electricity directly to the surface of the 
brain in animals rende only partially insensible during the 
process of exploration. The theory that the phenomena are due 
to conduction of the electric currents to basal ganglia and motor 
tracts is disposed of; the theory that a certain action, excited 
by stimulation of a certain centre, is the result of a mental con- 
ception, is disputed; a scientific phrenology is regarded as possible. 
Messrs. Negretti and Zambra gave a description of a new deep sea 
thermometer. UnliketheSix’s thermometer, which acts bymeans vf 
alcohol and mercury, this new instrument works withmercury only. 
The indications are given by upsetting the instrument ; that is tv 
say, the mercury is thrown out from the indicating column into a 
reservoir at a particular moment and in a particular spot. The 
bulb is protected, to resist pressure. The instrument is in appeur- 
ance not unlike a syphon with parallel legs, all in one piece, and 
having a continuous communication. The scale of the thermometer 
is pivoted on a centre, and as soon as the descent ceases 
and a reverse motion is given to the line the instrument turns 
once on its centre, first bulb uppermost, and afterwards bulb 
down This causes the mercury, which was in the left-hand 
col first to pass into the dilated syphon, bent at the top, and 
thence into the right-hand tube, where it remains, indicating on 
a graduated scale the exact tem ture at the time it was turned 
over. Itis supposed that for the determination of deep-sea tem- 

tures this instrument will excel the Six’s thermometer. 

Atthe meeting on March 19th the Right Hon. Viscount Cardwell 
was admitted a Fellow of the Royal Society. The following are the 
names of the candidates who have been proposed for election into the 
Society :—Rev. A. Barry, Mr. E. M. Barry, Mr. I. Lowthian Bell, 
Mr, G. Bishop, Mr. W. T. Blanford, Mr. H. B, Brady, Mr. T. L. 
Brunton, Mr. G. Buchanan, Mr, W. L. Buller, Captain Chimms, 
Professor W. K. Clifford, Mr. C. Collingwood, Mr. H, Davies, 
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Mr. A. Dupré, Mr. T. Fairbairn, Mr. J. Fayrer, Professor Ferrier, 
Mr. P. Le Neve Foster, Mr. A. W. am ang Professor Goodeve, 
Mr. L, D, B, Gordon, Mr. RK. B, Hayward, Professor Henrici, Mr. 
P. G. Hewett, Mr. J. E. Howard, Professor T. M. Hughes, Mr. 
E. C. Johnson, Mr. R. M’Lachlan, Sir H. S. Maine, Mr. R. H. 
Major, Mr. W. Mayes, Mr. C. Meldrum, Mr. E. J. Mills, Mr. 
R. Norris, Mr. O. Pemberton, Rev. S. J. Perry, Mr. J. A. 
Phillips, Mr. W. O. Priestly, Mr. W. C. Roberts, Mr. H. W. 
Rumsey, Mr. H. Y. D. Scott, Mr. A. R. C. Selwyn, Mr. 8. Sharp, 
Mr. R. Swinhoe, Sir H, Thompson, Mr. T. E. Thorpe, Mr. C. 
Todd, Mr. E, T. Truman, Mr. F. H. Wenham, Mr. W. O. 
Whitehouse, Mr. C. W. Wilson, Mr. A. H. P. 8. Wortley. 
Fifteen Fellows will be elected from among those here named. 


THE CHEMICAL SOCIETY. 
Thursday, April 2nd, 1874, 
Professor ODLING, F.R.S., President, in the Chair. 

THE minutes of the previous ordinary meeting and of the 
anniversary meeting having been read and confirmed, and the 
donations to the library of the Society announced, the following 
names were read for the first time :—Messrs. John M‘Lachlan 
Glassford, George Jarmain, William Bettel, Arthur Brotherton 
Allen, and Maurice Lichtenstein, For the third time:—Messrs. H. 
Critchett Bartlett, A. J. Greenaway, William Cunningham, George 
Henry Beckett, George Smith, and Captain Mackay Herrot, who 
were balloted for and duly elected. 

The first paper, “On Sulphocyanide of Ammonium and Sulpho- 
cyanogen,” by Dr. T. L. Phipson, was read by the secretary. 
After referring to a paper on this subject read before the British 
Association at Norwich, the author remarks that the ammonium 
sulphocyanate produces a very great degree of cold when dissolved 
in water, and, as might be expected, developes much heat on 
crystallising, so that when a large crystal is formed the smaller 
adjacent ones dissolve again; the alcoholic solution presents in a 
high degree the phenomenon of supersaturation. The concentrated 
aqueous solution of the sulphocyanate dissolves iodine, and when 
diluted and heated, the brilliant yellow compound called sulpho- 
cyanogen is deposited and the liquid becomes colourless, Bromine 
actsina similar manner. With chlorine the action is very com- 
plicated, for, although some sulphocyanogen is obtained along 
with other products in concentrated solutions, with weaker ones 
the sulphur is gradually oxidised to sulphuric acid. The amount 
of ammonium sulphocyanate in a solution may be very con- 
veniently and accurately determined by acidulating with hydro- 
chloric acid and precipitating with a mixture of equal equivalents 
of the sulphates of copper and iron. The precipitate dried at 
100 deg. has the composition CuCNS. The author recommends 
the sulphocya’.ogen as a pigment of extraordinary brilliancy, for it 
can be ground up with ninety parts of white, and even then, when 
mixed with oil, it requires more white to bring it to the colour 
of chrome yellow. Sulphocyanogen, which when dried at 108deg. 
has the composition CNS, is soluble in sulphuric acid, and is 
reprecipitatel by water. It is decomposed with effervesence by 
nitric acid; sodium also acts on it with violence, producing sodium 
sulphocyanate and sulphide. The author concludes his paper with 
some theoretical remarks on the constitution of sulphocyanogen, 
ammonium sulphocyanate, and sulphourea, 

The President, in thanking the author, said that no doubt the 
method of precipitating as copper salt would be found useful for 
determining the amount of ammonium sulphocyanate in the com- 
mercial sulphate. 

Mr. Clowes said he could confirm the statement of Dr. Phipson 
as to the great depression of temperature produced during the 
solution of the ammonium sulphocyanide. In an experiment he 
had made he had observed a temperature of —8 deg. Cent. 

The next paper, ‘‘ A Note on a Reaction of Gallic Acid,” by Mr. 


H. R. Procter, was then read by the secretary. The author finds , 


that on adding a solution of sodic or potassic arsenate to one of 
gallic acid the liquid absorbs oxygen from the air and assumes an 
intense green colour, which changes to purplish red by the action 
of acids, The test is very delicate if care be taken to avoid excess 
of alkali in the arsenate, but the presence of pyrogallol seems to 
nterfere with the reaction. Oxidising agents change the colour to 
brown, and reducing agents likewise destroy the colour. Sodium 
hyposulphite renders the green paler. The green colour is not 
removed from the aqueous solution by agitation with ether, ben- 
zone, or bisulphide of carbon. 

The President having thanked the author in the name of the 
Society, 

Mr. W. Noel Hartley read a communication ‘‘On the Cobalt 
Bromides and Iodides.” Metallic cobalt placed in a dish with 
bromine and a little water, and allowed to stand fo: a week or so, 
dissolves, forming a purple solution, which on concentration be- 
comes blue, If dent to stand over sulphuric acid it now deposits 
purple-red prismatic crystals, having the composition Co Brz, 6H2 O. 
Heated to 100 deg. it fuses, loses water, and on cooling a mass of 
purplish blue crystals are obtained of the formula Co Brz, 2H20. 
At 130 deg. it becomes an amorphous brilliant green coloured mass, 
which is the anhydrous bromide Co Bre. The iodide is prepared 
in a similar manner to the bromide, and on evaporating the solu- 
tion and allowing it to stand, a compact mass of green crystals, 
having the composition Co Iz, 2H2O, is formed. This salt is 
exceedingly deliquescent, absorbing water even more readily than 
calcium chioride. When dried at 100 deg. it continuously loses 
weight, a pcrtion of the iodine in the salt being replaced by oxygen. 
On evaporating a solution of cobalt iodide until it becomes green, 
and cooling it to 16 deg, Cent., it assumes a brown colour: this, 
on standing a day or two, deposits large hexagonal prisms, of the 
colour of smoky quartz, having the formula Co Iz, 6H:0O. When 
dried at 130 deg. Cent. it leaves anhydrous cobalt iodide Co Iz, 
which is black and lustrous, like graphite. 

Dr. Odling said they were much obliged to Mr. Hartley for his 
interesting paper, which illustrated so admirably the explanation 
that the variation in the colours of the cobalt salts is due to the 
difference in their hydration, 

In reply to a question from the President, the author said that 
he had never spectroscopically examined the colourless solution 
obtained on mixing a green solution of a nickel salt with a pink 
cobalt solution. 

Mr. Clowes stated that a dilute solution of cobalt chloride, 
which did not change colour when heated to 100 deg. Cent., became 
pee on exposure to a comparatively high temperature in a sealed 
tube, 

Mr. E. Neison then read a paper ‘‘On the Distillation of Sodium 
Ricinoleate.” According to Bouis, when sodium ricinoleate is 
distilled it yields methyl-ethyl-ketone, whilst Stiideler says it 
yields nothing but heptylic aldehyde. Castor oil was therefore 
—— by an excess of sodium hydrate, and the resulting soap 
salted out. This, when strongly heated in a copper flask, yields a 
liquid distilling entirely between 172 deg. and 176 deg.; in fact, 
85 per cent. came over between 172 deg. and 173 deg., and was 
recognised as pure methyl-ethyl-ketone. A castor oil soap 
with a much smaller quantity of alkali, when distilled gave a 
brownish oil, of which but little more than 50 per cent. came over 
below 200 deg. Cent., the remainder consistiug of neutral oils and 
fatty acids. The lower boiling-point portion by fractionation 
yields a large amount of heptylic aldehyde. From these results 
it would seem that the apparently contradictory statements of 
Bouis and Stiideler are both correct, the difference arising from the 
nature of the soaps used, one containing an excess, the other a defi- 
ciency of alkali. 

The President thanked the author for his paper, in which he had 
so satisfactorily made out the conditions of the production of the 
compounds mentioned. 

In reply to a question of Dr. Armstrong, as to the manner in 
which he had made the estimation of the amount of the various 
products obtained, the author said that by careful fractional dis- 


tillation, in one case he had separated 85 per cent. of the methyl 
ethyl-ketone, boiling at 172 to 173 degrees ; and in the other more 
than half was the heptylic aldehyde, boiling at between 153 and 
156 deg. Cent. 

Mr. C. H. Piesse read a ‘* Note on the Solubility of Plumbic 
Chloride in Glycerine.”” He had made careful determinations of 
the solubility of plumbic chloride in pure glycerine and in mix- 
tures of glycerine and water by agitating the finely divided chlo- 
ride for a considerable time with the heated liquid and then pre- 
cipitating the dissolved lead as sulphate. The results show that 
pure glycerine’ dissolves 1°995 per cent. of plumbic chloride ; 
dilute glycerine containing 50 per cent. of water, 1°32 per cent. ; 
that containing 75 per cent. of water dissolves 1°036 per cent. of 
the chloride, and a solution containing 87°5 per cent. water, “91 per 
cent. 

In reply to a question of the President, the author said that 
plumbic sulphate was almost insoluble in dilute glycerine. 

Mr. C. T. Knigzett read a communication ‘‘On Ozone as a 
Concomitant of the Oxidation of the Essential Oils, part I.” It 
is generally stated in the text books that the oxidation of oil of 
turpentine is accompanied by the production of ozone, although 
there has always been more or less doubt about its formation by 
this means. The author, after making numerous experiments on 
the variation of absorption of oxygen by different essential oils, 
and testing them with the potassium iodide starch mixture, fixed 
upon oil of turpentine as the most convenient for experiment. 

e found that this oil after exposure to air acquired the property 
of giving a blue colour to a solution of chromic and sulphuric 
acids, and of colouring potassium iodide starch mixture in a 
manner similar to ozone and hydrogen peroxide, but it produced 
no action on acetate of lead paper or sulphate of manganese paper. 
This property is not destroyed by washing the oil with water even 
when air is excluded ; oil of turpentine was mixed with an equal 
bulk of water and partly distilled ; both the aqueous and oily 
residue in the retort gave the colour reactions above mentioned, 
whereas the distillate did not, from which the author infers that 
they cannot be produced either by ozone or hydrogen peroxide, as 
these would be destroyed or removed during the distillation. 
Since it is destroyed when heated with zinc chloride even to 
75 deg. Cent. and also by sodium hydrate at 110 deg., he feels con- 
vinced that the substance producing the colour reaction is the 
monohydrated oxide of turpentine, Cy) Hj, 0. H,O. The author 
finds that many deoxidising agents likewise destroy it. 

Dr. Odling said they were much obliged to Mr. Knigzett for his 
paper on a subject which had so much attracted the attention of 
chemists. Although evidence that ozone is formed during the 
oxidation of turpentine is altogether wanting, on the other hand 
he hardly ous the non-existence of peroxide of hydrogen was 
quite established, for it was a much more stable compound than is 
generally supposed. There were one or two points he would like 
to offer for his consideration. It had not been proved that 
hydrogen peroxide was more soluble in water than in turpentine, 
and therefore it was possible that it would not be washed out of 
the latter by water. Again, with respect to the treatment with 
zinc chloride destroying the property which the oil had of giving 
these colour tests, it was not known what the effects of zinc chlo- 
ride might be on peroxide of hydrogen. 

Mr. Groves asked the author as to whether he believed that the 
property, which ether and the paraffines in petroleum acquired 
during slow oxidation of giving these colour tests, was due to the 
formation of a peroxide of ethyl or a peroxide of the paraffine ? 





The author said he was studying the action of zinc chloride, and 
| hoped to treat of it in a second paper. With respect to the 
oxidation of ether, he had not investigatcd the subject himself, 
but understood that this property was connected principally with 
the air over the ether. 
| The last paper on the ‘* Action of Chloride of Benzyl on Cam- 
| phor,” part II., by Dr. D. Tommasi, was read by the secretary. 
By careful fractionation of the oils mentioned in the first part as 
obtained by the action of benzyl chloride on camphor, the author 
succeeded in isolating the following substances :—<A liquid boiling 
between 151 deg. and 152 deg. having a composition Cj) Hi, or 
Cio Hic. In the former case it would be an isomeride of cymene, 
in the latter, of terebene. Also a benzene derivative boiling at 
176 deg.—178 deg. Cent., and having the formula C; H,, O. A com 
pound boiling at 189 deg.—190 deg. of the composition Cio Hi, O, 
and therefore an isomeride of oxycymol and carvol ; and lastly, a 
liquid Cig Hx O, boiling at 203 deg.—204 deg. The two last- 
mentioned bodies yield crystalline derivatives by the action of 
| bromine. The substance Cio Hi; O moreover gives a nitro-com- 
pound heavier than water. 

The President having thanked the author, adjourned the meeting 
until Thursday, 16th April, when papers will be read ‘‘ On Iso- 
meric Terpenes and their Derivatives, part IV.; Oil of Cajeput,” 
by Dr. C. R. A. Wright ; and ‘‘ On the Constitution of Urea,” by 
Dr. D. Tommasi. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Tuesday, March 31st, 1874. 
Mr. THos, E, Harrison, President, in the chair. 
THE president stated that Captain Tyler had asked to be allowed 
to withdraw his paper ‘‘On the Working of Railways,” and that 
that request had been complied with. 


The paper read was ‘‘ On the Fixed Signals of Railways,” by 
Mr. Richard Christopher Rapier, Assoc, Inst. C.E. 

The early types of signals, the semaphore signals now generally 
adopted for main line purposes, and the various discs used as shunt- 
ing signals, having been severally described, it was stated that 
attempts had been madg in the direction of audible and self-acting 
signals, but neither kind were likely to prove sufficiently trust- 
worthy. A description was then given of the interlocking gear for 
securing harmony between points and signals; and it was shown 
that the mere connection of switches and signals was not sufficient, 
but that effective interlocking required the movement of the 
switches to be completed before the alteration of the signals could 
be made, and vice verséd. The interlocking apparatus included Mr. 
Gregory’s, the East Retford, Messrs. Chambers’, Stevens’, Saxby’s, 
Michael Lane’s, Skinner’s, Baines’, I’Anson’s, Brady’s, Livesey and 
Edwards’, Easterbrook’s, McKenzie’s, and ly a machine 
designed by the author, the chief feature of which was its small 
number of parts and consequent simplicity. These machines were 
illustrated by coloured drawings nearly the full size of the machines, 
and the explanations showed that there was no lack of efficient 
machinery for protecting the signalmen from accidentally giving a 
wrong signal, or moving wrong switches. Switch-locks deprived 
signalmen of the power of moving facing swi ches whilst a train 
was passing over them, and so of dividing the train, by throwing 
part of it on to one line and part on to another. All contrivances 
of this kind had their origin in an invention by Messrs. Livesey, 
Edwards, and Jeffrey. Thisinvention had been modified by Messrs. 
Saxby and Farmer, and still further by the author; and facing points 
would soon be rendered nearly as safe as, and for some purposes 
safer than backing-out switches. 

Having thus described the means of signalling and of controlling 
railway trains, the author proceeded to show the value of these con- 
trivances in dealing with the increasing traffic of the leading lines. 
Whilst it was advisable to avoid facing points as much as possible 
on aline of light traftic, the use of facing points, properly controlled, 
might be e one of the test safeguards where trains were 
frequent and travelled at different rates of speed. The arrange- 
ments of the Great Northern and the London and North-Western 
Railways for getting fast trains clear of slow trains were explained 
and illustrated. Frequent auxiliary loop lines had al ly been 
made by the former company on such parts of their line as were 
free from tunnels or other expensive works, When a slow train 
arrived at the beginning of one of these loops it was admitted on it 
without stopping by means of interlocked facing points controlled 








by a signalman; the slow train then travelled on the loop, which 
was generally several miles long, and in the meantime the main line 
was left clear for fast trains, On the slow train arriving at the end 
of the loop, it was allowed to rejoin the main line, if no fast train 
was due. This plan had been in successful operation for several 
years. Its value might be judged when it was remembered that 
the plan formerly was for a goods or coal train to draw ahead clear 
of the points, come to a stand, and then back into the siding—an 
operation requiring time and frequently resulting in a collision. 
The additional side lines in course of construction by the London 
and North-Western Railway Company would shortly be so complete 
as to give four lines of rails for nearly half the distance between 
London and Liverpool. 

A tabular statement of the probable cost of the interlocking and 
block system on fourteen of the principal railways showed that, 
by an expenditure of 4 per cent. on the whole cost of the railways, 
their carrying power might be so increased that three times as 
many trains could be run on the block system as without it, and 
with greater safety. The probable annual cost of maintenance of 
the block system was stated to be about 24 per cent, on the traffic 
receipts, and this comparative percentage was less on the lines 
which had a great number of points to protect, than on some of the 
light traffic railways. It was pointed out that the railway compa- 
nies would, from the increase of traffic receipts, soon recoup them- 
selves for any necessary expenditure. The tables further gave the 
cost of accidents, and the general result would be, if one-half the 
accidents were removed (as the Board of Trade officers stated they 
might be), by improved arrangements, the outside cost to the 
shareholders of the block system would be ‘08 per cent. per annum 
on the total capital expended, These calculations were exclusive 
of sidings and larger stations, which might be necessitated by in- 
creased traffic, but which were not properly part of the cost of the 
block system. The block system was already complete on about 
one-fourth of the mileage of railways in England and Scotland. 

The author concluded a review of forty years of railway signal- 
ling by suggesting that the expenditure now being incurred by 
the railway companies was an additional reason why the Govern- 
ment should consider the abolition of the passenger tax, which 
abolition should at any rate accompany any legislation in the 
direction of compulsory expenditure. The author remarked that 
it was frequently charged against the railway companies that they 
were unwilling to incur expenditure ; but he urged all to consider 
that railways were only just emerging into the proximate prosperity 
of a moderate dividend, and were still far from giving to their 
shareholders any such substantia! benefits as had been conferred 
on the public at large. 

The drawings illustrating the paper exceeded one hundred in 
number, and these were supplemeuted by working models. 

It was resolved, in order to insure a fuller attendance than 
would probably be obtained on Easter Tuesday, the 7th of April, 
that the meeting should be adjourned until Tuesday evening, 
April 14th. 





THE OSBORNE. 


THE blown down mast mark at the west end of the measured 
mile, in Stokes Bay, having been replaced temporarily on Monday 
afternoon by a smaller and flag surmounted stick, the royal 
paddle yacht Osborne left Portsmouth harbour again on Tuesday to 
complete, by her runs under full and half boiler power over the 
measured mile, her official trials, which she commenced at Spit- 
head on the previous day. The results were highly satisfactory. 
Certainly, for the avoidance of collisions with other vessels, no 
officer could wish for a handier or more reliable craft than the 
Osborne. She obeys every movement of her rudder on the moment, 
and ber engines are perfect in their action, and in their changes 
of action to signal. 

Capt. Waddilove, commanding her Majesty’s ship Asia and the 
Steam Reserve at Portsmouth, wasin command of the Osborne 
yesterday. As on the previous day, his Chief Inspector of 
Machinery, Mr. John Oliver, with Mr. W. Steil, Chief Engineer 
of the Dockyard, conducted the trial, with a staff of naval 
engineers. Mr. Crossland, the Assistant Chief Constructor at the 
Admiralty, was also on board. Mr. Warrener, from Maudslay 
and Company, represented the makers of the engines, but the 
latter were in charge of Mr. Chamberlain, the chief engineer of 
the yacht, and the fires in the stokehole were again in charge of 
the seamen stokers of the reserve ships, The yacht’s displace- 
ment was, of course, the same as on the previous day—less Gin. 
(mean) of what her actual displacement will be when she is 
ready for sea with her crew and all stores on board. The wind 
was from the same direction as on Monday, about west, but there 
was rather more of it on Tuesday. Still there was not enough to ma- 
terially affect the yacht’s speed; what little she may have lost when 
steaming to the westward, with the wind on the port bow, was 
gained again in the return run to the eastward, with the wind on 
her starboard quarter. The water was quite smooth, A refer- 
ence below to the speeds made by the Osborne over the mea- 
sured mile will show that, next to the Queen’s yacht the Vic- 
toria and Albert—taking the measured mile speeds of the latter 
when at her best, as the Osborne is now at her best — the 
Osborne is the fastest vessel under full power and over short 
distances standing on the Navy List; but she can never, with her 
limited tonnage and want of boiler power, be expected to take the 
first place for speed. If she was 700 or 800 tons larger, had much 
larger boiler space, and a greater stowage for coals, slie would most 
certainly be a still swifter and a more commodious craft than she 
can now claim to be. Her runs over the measured mile under half 
boiler power, however, represent her work as a royal yacht. All 
four of her boilers may be used very economically in this way with 
very easy firing, and a 14-knot speed per hour may be given to 
the yacht without the slightest tremor, in smooth water, being felt 
in either of her State saloons or cabins aft. When the Osborne first 
arrived from Pembroke at Portsmouth—now so longago that the exact 
time is almost forgotten—-she shook the people on her decks off their 
feet when she was under steam, and leaked like a wicker basket. 
Since then she has had a new bottom planking of increased thick- 
ness given to her in Portsmouth yard, and her forward and 
sioer tines entirely remodelled. She is now as rigid and as free 
from vibration as any iron-framed vessel could be, and as free from 
leakage. Her alterations, embellishment, and furnishing at Ports- 
mouth will cost £35,000, and this in addition to her original cost 
when handed over from Pembroke Dockyard ; but when completed 
and ready for sea as a royal yacht she will no doubt be worth all 
the money she will have cost. To judge from present appearances, 
the Osborne, when by herself, will have a very imposing and hand- 
some appearance ; but whenever she may be in company with the 
Queen’s yacht the Victoria and Albert and the Admiralty yacht En- 
chantress, her beauty will pale by comparison, Certainly, shehas yet 
to receive her gold pom embellishments, and faults now seen 
plainly may then be hidden, and beauties not yet appreciated or 
even suspected developed. Six runs were made over the measured 
mile under full boiler power and four runs under half boiler 
power. Nos. 1, 3, and 5 runs under full power were made over 
the mile from west to east, bringing the wind on the starboard 
quarter of the yacht. Nos, 2, 4, and 6 runs were made from 
east to west, and the yacht then had the wind on her port bow. 
In the runs from west to east the yacht, therefore, had the wind 
in her favour, and in those from east to west against her ; but, as 
already described, what she lost one way she gained the other, and 
the wind can therefore be taken as having had no effect upon the 
yacht’s mean rate of speed. Nos, 1 and 2 runs were made at high 


water slack, but, necessarily, as the other runs came on the ebb 
tide gained s' h, and made itself felt in the succeed- 


as will seen by the speed figures. The results 
ue ke ten runs were as follows:—Full boiler power.—No. .1 
run.—Time of yacht on the mile, 3 min. 35sec.; speed of yacht per 
hour, 16°744 knots; revolutions of the engines on the mile, LOL 
steam pressure, 29°51b. No, 2 run,—Time of yacht on the mile, 
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3 min. 37 sec.; speed of the yee per hour, 16°590 knots; revolu- 
tions of engines on the mile, 105; steam pressure, 30 lb. No. 3 
run.—Time of yacht on the mile, 3 min, 33sec.; speed of the yacht 
per hour, 16°901 knots; revolutions of engines on the mile, 104; 
steam pressure, 30°51b, No. 4 run.—Time of yacht on the mile, 
3 min. 40 sec.; speed of yacht per hour, 16°634 knots; revolutions of 
engines on the mile, 100; steam pressure, 25lb. No, 5run.—Time of 
yacht on the mile, 3min. 37 sec. ; age yacht per hour, 16°590 knots; 
revolutions of engines on the mile, 107 ; steam pressure, 301b. No. 
6 run:—Time of yacht on the mile, 3 min. 33sec.; speed of yacht 
per hour, 16°901 knots ; revolutions of engines on the mile, 101 ; 
steam pressure, 26°5 lb. Mean speed of the Osborne when steaming 
under = maximum of boiler force, 16°6 knots per hour ; indicated 

wer (mean) of the engines, 3370 horse. Four runs under half 

iler power:—No. 1 run.—Time of yacht on the mile, 3 min. 57 
sec.; speed of the yacht per hour, 15190 knots; revolutions of 
engines on the mile, 93; steam pressure, 28°5 lb, No. 2 run,— 
Time of yacht on the mile, 4 min. 34 sec.; speed of the yacht per 
hour, 13°139 knots ; revolutions of engines on the mile, 103 ; steam 
pressure, 30°5 1b. No. 3 run.—Time of yacht on the mile, 4 min. 
1 sec.; speed of the yacht per hour, 14°038 knots; revolutions of 
engines on the mile, 92 ; steam pressure, 30 lb. No, 4 run.—Time 
of yacht on the-mile, 4 min. 36 sec.; speed of the yacht per hour, 
13°043 knots ; revolutions of engines on the mile, 105 ; steam pres- 
sure, 32 lb. Mean speed of the yacht under half boiler power, 
14057 knots ; power (mean) indicated by the engines, 1790 horse. 

The Osborne's engines are given a “nominal” horse-power in 
the Navy List of 450 horse, with an estimated power to be 
indicated on trial, under full boiler power, of 2700 horse. It only 
remains to add that the engines worked in the most satisfactory 
way throughout the trials. The yacht returned into Portsmouth 
harbour in the afternoon, at the conclusion of her trials, and is 
ordered to be ready for the service of the Prince and Princess of 
Wales by the 30th of June next.—TZimes. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves 1 ibli fr the opini 
3. 





$ of our corre- 





AMERICAN PATENT OFFICE, 

Str,— The following facts, for which I vouch, show that in trans- 
acting patent business our American cousins are, to use their own 
phraseology, “‘tarnation cute.” A manufacturer of thirty years’ 
standing in this country imagined he had made a valuable inven- 
tion in the manufacture he had all his life been dealing with ; he 
applied for an American patent, and the application was imme- 
diately refused, on the ground that the supposed new invention had 
formed the subject matter of an English patent (under a totally 
different title) in the year 1798! This proved too correct—the pur- 
poses of application were quite different, but the fabric itself was 
the same. No search into the indices of the Commissioners of 


Patents could have revealed this fact, and the American examiners | 


must have had access not merely to an index of titles, but to a 

carefully prepared index to the contents or subject matter of 

English specifications, CHARLES BaRLow. 
23, Southampton-buildings, W.C. 





CAPITAL AND LABOUR, 


Srr,—I have read your leader and your correspondents’ letters ! 


on the iron and coal workers’ wages question with deep interest, 
for although the prospect is far from being a pleasant one, any 
information upon so important a subject at so important a time 
cannot fail to possess engrossing interest for such as at all ap- 
preciate the approaching, and indeed almost present, conjuncture. 

Asyou have broached the great question, ‘* How is ouriron trade to 
be sustained ?” I venture to ask permission todiscuss anothersolution 
to the problem ; one, moreover, as it appears to me, that avoids 
great practical difficulties which I apprehend that the plans whose 
adoption you seem to favour could not fail to encounter. The 
plan which I would submit was advocated some months ago by a 
daily paper, I regret to have forgotten which, and is in substance 
this :—That the men who work the collieries or ironworks should 


form themselves into companies, which should become, by purchase | 


from the present masters, owners of their respective works. An 


expedient such as this promises not only to avoid legislative diffi- | 
culties and diplomatic complications, but also, by simplifying the | 


conditions of production, to place the industry upon a broader 
basis, and in more favourable conditions than it has hitherto 
enjoyed. It, nevertheless, encounters a serious practical difficulty 
in the fact that the men have not the necessary capital at com- 
mand. Whether this difficulty should or should not prove 
insuperable would depend entirely upon the extent to which the 
scheme was countenanced by capitalists. Should these be willing 
to become mortgagees of the property which the proposed com- 
panies are to acquire, they would, beside finding a profitable 
investment for their money, upon adequate security, have presented 
to them an opportunity of rendering valuable service to their 
country. 

Without unnecessarily developing the details of this scheme, I 
should like to remind your readers that the exigencies of the 
present moment demand prompt action, for, to quote your article, 
“*Tf Belgian men and masters were wise enough in their generation 
to cut down prices still further for a couple of months they would 
inflict a blow on the English iron trade which it would not recover 
for years,” If, therefore, this scheme should appear calculated to 
provide means of escape from the foreboded calamity, I shall be 
happy, in the absence of a better, to become the medium of 
communication between such of your readers as approve of it.— 

J. W. Gorpon. 

Pembroke-grove, Lower Clapton, E., April 7. 


ON HYDRAULIC FORMULA FOR GAUGING, 


Sir,—For calculations relating to water supply the unit of 
volume used is the gallon, while in the generality of existing 
formulz results are given in cubic feet per minute, all the measure- 
ments being usually in feet. 

In the case where the daily flow in gallons over a rectangular 
notch or weir has to be calculated the ordinary formula can be 
modified, and much labour saved by using a formula giving the 
number of gallons per day, all the dimensions beingin inches, In 
practice, itoften occurs that depths are given in inches and eighthsof 
an inch, and some labour is required to change these into feet and 
decimals of a foot in order to suit the ordinary formule ; also in 


finding the values of Hi, where H is the depth on the weir, labour 
and liability to error are likely to arise. To obviate this the table 


for values of Hiin inches and eighths of an inch hasbeen computed, 
and it will prove useful in all hydraulic calculations as to the flow 
over a weir, quite independent of any particularcoefficient which the 
i may select in order to suit the nature of his gauging appa- 
The usual formula for flow over a rectangular notch is— 
D=24HiL , — (I.) 
where D is the cubic feet per minute, H the depth on the weir in 


- measured from still water, and L the length of the weir in 
eet. 


Assume L = 1ft,.". H# = D. squaring both sides H? =D” , = 
sie (214)? 


45.796? if H be taken equal to lft, the change of H from feet to 
"s 


inches will make H 1728 times too much, since 18 ; 123 :; 1 : 1728; 
hence if H be in inches . 
2 Dp? 


H3= 1728. 
45,700 


2 


x 432 


~ 1144) 


“ Dt = H:, or D = 5'148039 H # where the depth is in 

inches, the width being 1ft. Hence when all dimensions are in 

inches and the result in cubic feet per minute, we have 
D=4003H*L . . . . «. (IL) 

For gallons per twenty-four hours we have by multiplying by 

9000 


3 
G = 3861°027 H ?I 
In the use of formula (IIL) 
3 
quired, the number representing H * being taken from the table, 
thus saving the labour of cubing and then extracting the square 
root. In the case where there is nocurrent approaching the gauge 
board the coefficient 3861 is too high, and of course the same 
remark applies to its original form 214 in formula (I.) Another 
and more recent formula has been deduced from extensive experi- 
ments by Mr. Francis; it is called the Lowell formula, and it 
takes into consideration the end contractions which occur when 
the water is flowing through the notch. Its original form is 
t H? (IV.) 
where () is the quantity in cubic feet per second, L the length, 
and H the depth, being in feet; and » being the number of end 
contractions which may be 0, 1, or 2, according as (1) the notch is 
the full width of the stream ; (2) one end of the notch coincides 
with only one side of the stream ; or (3) the notch is at some dis- 
tance from both sides of the stream. The precautions as to the 
use of the Lowell formula are that a sharp edge must be pre- 
sented to the up-stream side. Depth on the weir should not 
exceed Gin, or 24in, 


be ° ° ° . (IIL) 
only three multiplications are re- 


9.28 1 
Q=333 —_ 
y=se{L— hak 


The Lowell formula for cubic feet per minute is D = 199°8 H tL 

| —19°08 » H?, for gallons per day multiply by 9000 and G 

| 1,798,200 H * L— 179,820 n H*; the most usual case is when 
n=2, or the notch is in the centre of the stream; then 

| G = 1,798,200 H 2 L.— 359,640 H?, where H and L are in feet. To 

| change the coeflicient of H * L from the case in which H and L are 





in feet to that in which they are in inches, it must be divided by 


; ‘ : ; 
1728 X 12, since 13:12% ::1: 4/1728, and to change L in feet 
inches, it must further be divided by 12. Hence, 
1,798,200 _ 


498 830628 


|}to L in 
| 1,798,200 
/1728 x 12 
H? we simply divide 359,640 by 144, and obtain 2497°5. 
Therefore, G = 3604°837 H L— 24975 H*® . ‘ (Vv. 
Where G is the gallons per day, H and L being in inches; in round 
numbers Formula (V.) may be written 
a 
G = 3605 HL — 2500 H* . ° (VL) 

When there are no end contractions the second member of the 
| right-hand side of the formula becomes zero; when there is only 
one end contraction the coefficient of H* becomes 1250, The 
limits as to the use ‘of formule (IV.) (V -) or (VL), or any others 
based upon the Lowell formula, are with « notch having a width 
from 18in. to 6ft., depths from Gin, to 24in., the notch board pre- 
senting a sharp edge towards the up stream side and there being 
no current towards the weir. 

Example: Find the discharge in gallons per day over a rectan- 
gular notch 3ft. wide, having a depth of 12in. on it. 

Gallons per day. 
By formula (I.) G = 9000 X 214 y Hs x 3 = 5,778,000 
3y formula (III.) based upon the coefficient of (I.) 
G = 3861-083 X 41°57 X 36 = 5,778,108. 
By formula (IV.) Lowell- 

Gallons per day. 
| @= 9000 x 6ox 333f3—lexitlal = 5,034,960 
| l lu j 


| By formula (V.) based on the coefficient of (IV.) 
G = {360434 x 41°97 x 36 \ -{ 2497°5 x 144 | =5,035,075 

| By formula (VL) 

G { 3605 x 41°57 x 36 \—J 2300 x 144 


3604°837; to change the coefficient of 


5,034,954 


This example shows that the formule for gallons per day based 
upon the coefticient of the ordinary and the Lowell formule give 
practically the same result, but that there is considerable excess 
in the quantity given by the ordinary formula in this example 
| amounting to 743,000 gallons, or about } or } of the total quantity, 
or at least what would flow over in three hours out of the twenty 
four, a quantity which is of some importance in gauging. 

In some cases it may be required to show the discharges over 
weirs for a shorter time than the day, and in cubic feet per minute 
instead of gallons. 


Taking equation (V.) or G = 3604837 H ? T, —2497°5 H? as the 
basis, dividing the coefficients by 1440, we obtain for gallons per 
minute 


G (VIL) 


251725 H?L — 173447 Be 
or G 25 H?L—17H? 
where H and L are in inches. Take the previous example to find 
the flow over a 3ft. weir, the depth being 12in. 
G = S25 x 41:57 x 36° 17x14} 
minute, or 5,034,960 gallons per day. 

Dividing the coefficients of H ? L and H 2 in formula (VIL) by 
6}, we obtain 

D- 40276 H?L — 277516 H ‘tl | (vIIL) 

or D= ‘4 H*L— ‘28 H? 
where D is cubic feet per minute, H and L being in inches. 
Taking the example as before 


p= $4 x 4157 x 36¢—S-28 x 144 
per minute, or 5,024,592 gallons per day. 

If the width of the weir be in feet, the depth being in inches, 
and the result in cubic feet per minute, we obtain 

D = 4°83212H ?L—-277516 He 
a 

or D= 4°8H 7? L— 28 H? 

Taking the example as before, which tests the accuracy of the 
13 x 4107 x3} — 


3496°5 gallons per 


= 558°288 cubic feet 


(IX.) 


modificationsof the coefficients, we find D= f 
f 


? "28 x 144 } = 558°588 cubic feet per minute, or 5,027,292 gallons 


per day. 


Coefficients which occcurin formulw where H? and L are in feet, 
the result being in cubic feet per minute, can be changed to the form 


where H* and L are ininches and the result in gallons per day by 
simply multiplying the original coefficient by 18°42; thus 
214 x 18°042 = 3861 and 199°8 x 18°042 = 3605; similarly any 
coefficient of the form ‘667, which is only another form of 214, can 
be changed into one for gallons per 24 hours by multiplying it by 
5788°6; thus °667 x 5778°6 = 3861. 

By the method just indicated some of the coefficients in Mr. 
Blackwell’s experiments are changed so as to suit a formula such 
as equation (III.), and it will be seen that his coefficients in the 
experiments under ideration when changed are nearly all of a 
lower value than 3861, 








Mr. Blackwell’s Experiments on Kennet and Avon Canal. 
3 
Coefficients changed to suit formula G =-C H* L, where H and L 





are in inches, G is the gallons per 24 hours, and the values for C 
may be taken from this table. 














Head Thin plates | Planks 2in. thick, square on crest 
Inches. j |— 
3ft. notch. /10ft. notch. 3ft. notch. 6ft. notch. | 10ft. notch. 
| — a ED 
1 | 4683 2703 2657 2518 
2 4648 246 3247 3386 
3 3716 3259 3456 2004 
4 3178 3328 3485 
5 } 3404 3479 3525 
6 3432 3519 | 3334 
7 - _— 3572 3519 $334 
8s | _ | 3363 | 3508 8415 8172 
9 7 | 3068 | 3473 3204 3230 
10 —_ } 3554 3120 3001 
12 aad aa = 3039 Soul 
14 3178 








It may be seen from the table that, with the exception of the 
coeflicients for a thin plate up to the depth of 2in., all the co- 
efficients are below 3861. In Mr. Blackwell's experiments at Chew 
Magna there was a slight current towards the weir, which renders 
their comparison with the coeflicient in formula (IIL.) futile. Take 
the example to find the daily flow over a thin 3ft. notch, the depth 
being 5gin, 





Gallons per day 
1,731,890 
> 


By formula (III.) G 
By coefticient in Table G 1,563,232 
By Lowell formula 1,544,559 
though the depth is slightly below Gin., which is the least depth 
to use by that formula. 
To save labour and chance of error in calculations relating to 
gaugings for hydraulic purposes, the following table as to the 


3861 x 12°46 x 36 


SASS x 12°46 x 36 


values of H = has been computed. It may be used with any co- 
efficient as in equation (III.), or with the Lowell formula deduc- 
tions as in equations (V.), (VL), &e. 


Table showing values of H® for Hudraulic Formule. 


He. 











In, In. H? In. Hs. In H}. 
1 C44 } 7°261 ; 20°02 102 4 
} "125 3] 7627 7 ’ ’ ll 

"220 4 8° 000 ri 2L°055 il rae 
4 4 S 73 11} 7733 
h “404 4} 7 il 8° 364 
; “O40 4 8 ll 5 5 
z “S18 4 8h 2 ll mt 

1 1°000 4) 8} 2: 11; 40°2 
1! 119 4} 85 2 ll 40° 
1} 1°397 2 8} 2 12 41 
l 1°612 ) 8 2 12 Hi 
i 1°S37 ih 8; 2 J 13 46°87 
13 2°071 H 83 26°430 13} iu" G02 
1} 2 i 3 4 27 wo 14 r+ 38 
1} : 4 oL 27° 564 4 214 
2 : a3 of 28°132 15 58°04 
2! ‘ } “. 28°T04 154 6023 
2h 3°: nd ” 29-280 16 64°000 
2 ; o 2 2a s00 l 67°02% 
2h 3°52 6) yf o4a4 7 ; 

23 4°252 64 og 1°031 17 73° 207 
2} 4°560 63 10 1°622 18 re 
21 4°874 6h 10! 217 lv 82°81) 

5°196 68 10} 2°8i6 20 su°442 
1 5° 524 6; lt 418 21 wr 234 
3} Sou re 10 £°023 22 103°180 
6° 200 7 10 3 ’ 110°304 
6° 547 7! lv; 264 24 113 
3 6°01 7k 
WILLIAM Parrerson OrcHakp, B.E., 


Stud, Inst. C.E, 








LOCOMOTIVES EXHIBITED AT VIENNA. 
Ar page 246 will be found a serics of small engravings illustrating 
locomotives exhibited at Vienna. The engraving, which is the 
third of the kind we have published, is self-explanatory, and 
requires no description. 


SANITARY AND EDUCATIONAL EXHIBITION.—At the last meeting 
of the Executive Committee of Council of the Social Science 
Association, it was resolved that an Exhibition of Sanitary and 
Educational Appliances, such as that at Leeds in 1871, and at 
Norwich last year, during the period of the Congress in those places 
should be organised to take place in connection with the annual 
meeting of the association, to be held in Glasgow in the autumn. 
In furtherance of this object, a managing committee was appointed 
to make the necessary arrangements. ‘The object of the exhibition 
is to bring under the notice of the public generally, and parti 
cularly those who are interested in social, sanitary, and educational 
questions, the latest scientific appliances for improving the public 
health and promoting education. Among these may be mentioned 
all matters relating to architectural and sanitary engineering, 
warming and ventilation, heating and cooking, water supply, 
sewage and drainage, food, disinfectants, hygiene in clothing, and 
things relating to the prevention of disease ; school furniture, 
and other articles used in teaching, and all sorts of appliances 
appertaining to the advancement of sanitary science, the promotion 
of education, and the improvement of the health and domestic 
comfort of the community at large. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS 
MEN.—The ordinary monthly meeting of members and friends of 
this institution was held at the City Terminus Hotel on Saturday, 
the 4th inst. Mr. J. Newton, president, occupied the chair, and 
the attendance was very large, holiday time considered. After the 
completion of the routine business, and thanks were voted to the 
dinner committee and stewards, the election of new members was 
proceeded with. The following gentlemen were elected, and had 
their names placed on the honorary register of the Association, 
namely:—Mr. Thomas Brassey, M.P.; Mr. A. J. Mundella, M.P.; 
Mr. George Robert Stephenson, C.E.; Mr. Charles Manby, F.1.S.; 
Mr. John Head, Orwell Ironworks, Ipswich; Mr. George Craw- 
shay; Mr. W. G. Beattie, South-Western Railway; Mr. Alfred 
Langton (Messrs. Humphrys and Co., Deptford); Mr. James 
Bartle, Notting-hill; Mr. John Penn, jun., and Mr, E. Watkins. 
Afterwards Mr. W. Smith, A.LC.E., read a paper “On 
Luke’s Patent Safety Point-lock for Securing Railway Facing 
Points and Switches.” This was illustrated with diagrams 
and models, and followed by a discussion, in which Messrs. 
Gibbon, Ives, Carey, Vinicombe, Briggs, Luke, Irvine, Galloway, 
and others shared. In putting the subsequent vote of thanks to 
the meeting, the chairman said that the subject, which had been 
ably introduced and well discussed, was one only of a series of high 
importance to railway passengers—that was, to everybody. The 
point-lock seemed to have special advantages over the several con- 
trivances now in use for effecting similar objects. He trusted that 
railway authorities would look to its merits. He (the chairman) 
also hoped that the day was not far off when all the station plat- 
forms throughout the country would be made level, or nearly so, 
with the floors of the carriages, and the space or clearance between 
both reduced. Accidents and inconvenience would thus be, he 
thought, lessened in number and extent. Other improvements, of 
course, were needed, but this was one which ought to be made as 
soon as possible, Mr. Smith and Mr. Luke having suitably 
acknowledged the votes of thanks awarded them, the sitting 
terminated, 
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LOCOMOTIVE ENGINES EXHIBITED AT VIENNA. 
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THE SOCIETY OF TELEGRAPH ENGINEERS. 


On Wednesday, the 11th ult., an ordinary meeting was held at 
the Institute of Civil Engineers, Great George-street, Westminster. 
Professor Foster, F.R.S,, occupied the chair. A note on Mr. Latimer 
Clark’s method of measuring differences of electric potential was 
communicated by Professor Adams. He said that in order to com- 
pare the electromotive forces of two batteries M. Poggendorff joins 
them up insuch a way that the current from the weaker battery may 
be balanced by an equal and opposite branch current from the stronger 
battery. It may be regarded as a method of determining in what 
length of line of a given simple circuit the fall of potential is 
equal to the electromotive force of the weaker battery. Thus 
if c be the electromotive force of the stronger battery R +p 
the total resistance of a simple circuit, and ( the strength of 
current, then by Ohm’s law, C = Q (R-+ p). Now, if the poles of 
another battery, whose electromotive force is E, be joined up, as 
in Poggendorff’s method, to two points of the first circuit, between 
which the fall of potential is equal to E, then no current will 
tlow from this second bittery, and the current in the simple circuit 
of the first battery will not be disturbed. If Pp is regarded as the 
resistance between these two points, then applying Kirchhoff’s laws 
to the secondary circuit we get E:=@; thence the result 
arrived at by Poggendortf that 

Ei_ pp 

Cc R+p 
Mr, Latimer Clark employs this method and greatly extends its 
use by determining in what length of line of the same simple circuit 
the fall of potential is equal to the electromotive force of a 
standard cell of known value. The electromotive forces of the 
standard cell and another battery are proportional to the resist- 
ance between the points where their poles are joined up to the 
circuit of the first battery, so that no current may pass through 
them. The standard cell and the battery to be compared with it 
may be joined up at the same time to the principal circuit of the 
stronger battery, since their currents are completely balanced. In 
the same way it is clear that any number of separate batteries 
may be joined wp to the same principal circuit at the same time, 
and their electromotive forces compared directly with one another 
and with the standard. Now, let it be considered how far a 
current in one of these secondary circuits will affect the other 
secondary circuits, which we may suppose to be already balanced. 

Let C ABD be the principal circuit of the principal battery 
CA EG Band A E the secondary circuits, so arranged that 
each battery by itself would send a current in the same direc- 
tion along the wire AB, Let E be the electromotive force of the 
standard cell, and E the electromotive force of the other secondary 
battery. Assuming that different currents flow in the different 
branches, let © be the strength of current in DC, R the re- 
sistance of A C D B, p and pe the strengths of current in A I 
and I B respectively ; 4 the strength of current in the standard 
cell, and q, the strength of current in the other cell FE). Let 
pi and pz be the resistances of AI and I B respectively, 7 and * 
the resistance of AE Band AE. I. Then applying Kirchhofi’$ 
laws to the primary and the several secondary circuits, we ge 
the following equations :— 

C=QR+ p19, +p2~ 
B= 9" + Py Pit Ps p2 
R= Gg XMAr 
Also since the algebraic sum of the strengths of current flowing 
to any point vanishes, 
Q— Py +q+ q, =0 
Ps -- Pa By FO 
When the two secondary circuits are completely balanced, then 
E = Q(p, + P,) and E, = Qp, 
a 

, Pi + Pe 
Now let it be supposed that the standard cell E is balanced before 
E, is joined up to the primary circuit. Then 

C= Q, R + p, (0) + Po) = Q, (R + py + Po) 
4= Q, (0; + 9.) — Pr (A, F Pe) 
and p, = po. = Q, 
the relations being the same as when the circuit E; is completely 
balanced. Now, under what circumstances can E; be joined up so 
as not to send a current through the standard cell E? If g=0, 
then 


therefore 


p=m—n=Q, 

and E= pi pi + Q pr, 

therefore C = Q (R + po) + Pi hy 

andC—E=QR 
but C, E, and R remain the same, therefore Q = Q,, the same as 
before. Hence pi = po = Qi and qi=o,. So that when the stan- 
dard cell is balanced, and an additional secondary circuit is joined 
up at A and at any point I, so as to produce a current through Ei 
then a current will also be produced through the constant cell- 
Thus it appears, as might have been expected, that a current 
through any secondary circuit will produce a current through the 
constant cell. Hence to compare the electromotive forces of any 
number of separate secondary circuits it is only necessary to have 
one galvanometer, which should be placed in the circuit of the 
standard cell. The direct relation between che currents produced 
at the same time in two secondary circuits may be derived from 
the above equations, remembering that R, 7, and 7, and also 
pi + p2 remain constant. 

The important practical result which is arrived at by considering 
these equations is this : That in order to compare the electromotive 
force of any battery with the standard cell it is only necessary to 
employ one galvanometer, and that if this galvanometer be joined up 
with the standard cell, the electromotive force of one or of any num- 
ber of separate batteries may be found by shifting the point of con- 
tact I of each one of them until no current is produced through the 
galvanometer, when the contact at I is made or broken. Supposing 
that the resistance of the wire Alin this arrangement is an un- 
known resistance, the resistance I B being known, then by 
attaching the poles of a quadrant electrometer at A and I in- 
stead of the battery E,, the resistance of the wire A I may be de- 
termined by means of the difference of potential between the two 
points as shown by the electrometer, the joining of the electro- 
meter poles at A and B showing the deflection corresponding to the 
standard cell. 

Mr. R. 8. Culley contributed a paper on condensers in connec- 
tion with duplex telegraphy. He said that in using condensers 
with duplex telegraphy it had been found that the alteration of the 
capacity of the ll ti made little or no difference in 
the working of the circuit. The cause had been attributed to an 
inductive action between plate and plate in the condenser, making 
the aggregrate action complicated and unsatisfactory. In order to 
test this view of the question, a careful series of experiments was 
made by Mr, A. Bell at the Gloucester-road station. The intro- 
duction of duplex telegraphy has necessitated the employment of a 
number of approximately accurate conde! They are usually 
of a capacity of nearly five micro-farads, and are arranged in a 
series of five plates, so that the capacity may be increased or de- 
creased as desired by the simple alteration of the plug commutator, 
‘The material employed for the inductive surface is tin-foil, the di- 
electric being paper steeped in paraffine wax. The paper is known 
as “cream wove bank post,” and is cut to the size of 8°55 by 7°3; 
the tin-foil is of the thickness of ‘00097in. and is of the size of 7°25 
by Gin. ; some of the corners are cut off. Two sets of foil are used, the 
one for line or the inductive surface, the other for earth ; the foils in 
the latter exceed the former by one. As many foilsasare required to 
make a plate are placed together, and the uncut corners soldered 
together, so as to form what may be called a book. Small turned 
pe ond lugs with a wire to connect to the terminal or stud are 
soldered to as many foils as are needed for the plate. In building a 
plate the foils are placed in an inverted order on the surface plate, 
which is of highly polished metal, It is heated from underneath bya 








| 


Bunsen gas burner, and is provided with a channel round it for 
carrying off the surplus paraffine. The foils can be turned over 
one by one from both sides alternately. During this process the 
battery and galvanometer are kept in circuit between the two sets 
of foils, to discover faulty papers. Between each foil are placed 
two sheets of paper; the paper, which has been previously well 
dried, is first placed on the surface plate, and is carefully covered 
with melted paratline wax by means of a camel’s hair brush ; 
then one foil from the book connected to earth is placed in the 
centre of the paper, and is brushed over with parafiine. It is 
then carefully smoothed over with a flat piece of wood covered 
with chamois leather. This is again covered by two thicknesses 
of paper paraflined, The first page of the line foil book is 
placed in a similar way until the whole plate is built up. It 
will be seen that when the last foil is placed it will be an 
earth, so the completed plate has an earth foil at each end. 
This is protected with two pieces of paper, and the whole plate 
is then placed between two warm metal plates and pressed with 


about 8 ewt., so that the surplus paraffine is pressed out and the 


plate consolidated. After the plate has been cooled it can 
be compared with the standard plate and altered until it is pro- 
perly adjusted, The first series of experiments were made with 
three separate plates, each of the capacity of about one micro- 
farad, properly insulated, so that they could be tested separately, 
or in any combination, by superposing them. The tests were taken 
with a battery of four cells, partly shunted, in order to give a 
readable deflection, and the charges and discharges were measured 
by an ordinary Th reflecting galva ter. The tabulated 
results show that the total reading from the three plates differed 
but little from the sum of the readings of the three plates taken 
separately. There appeared to be no difference when the line 
only of one plate—the middle one—and when the line and earth 
were disconnected. The sum of the two plates gave 1975 deg., 
the two plates taken together giving 197 deg., and 197 deg. when 
one plate was disconnected, showing that the disconnection had 
no effect upon the discharges obtained from the plates on each 
side of it. In order to assimilate these experiments as much as 
possible to the ordinary duplex working, some were taken with 
split strong currents, to obtain as near as possible the discharges 
resulting from duplex working. The tabulated figures show how 
closely the various results agree. A further experiment was tried, 
which was somewhat conclusive. Three plates—A, B, and C— 
were superposed, B being in the middle, A and C were charged in 
the usual manner, but there were no signs of any induced charge 
in B. The second series of experiments were taken with a finished 
condenser. The following cases were taken with fifty cells split 
through large resistance (10,000 ehms), shunt being altered to give 
same reading for the plates. The plates, of course, take charge 
much quicker from the higher potential, yet a shunt signal 
in contact does not fully charge, and, as might be expected, the 
decrement is proportional to the capacity. From a table on the 
capacity of condensers on duplex circuits between Telegraph- 
street and some of the principal towns in the kingdom, it appears 
that the lengths of the circuits vary from fifty-one miles to 400, 
and the capacity of the condensers in actual use from 0°5 micro- 
farads to 10°75, which latter is at Dublin, at the end almost of the 
Holyhead cable. 

Mr. J. J. Fahie described a new double telegraph key designed 
by himself. The instrument is intended to be used for signalling 
the Morse code through submarine cables, long land lines, or 
underground wires of moderate lengths—say 500 or 600 miles. 
It is said to give a higher speed of signalling on long circuits 
than the double current keys at present in use, to admit of the 
possibility of the receiving station stopping at pleasure the send- 
ing station during the transmissiun of a dispatch ; to work with 
greater ease than, for instance, Siemens’ submarine key ; to effect 
the great advantage of stopping at no additional cost in compari- 
son with the present use of the automatic switch or zinc sender. 
This is a costly piece of apparatus which easily gets out of adjust- 
ment ; moreover, being situated between the battery and the line, 
it adds to the electrical resistance of the latter, and reduces the 
speed of working. The instrument is in appearance not unlike 
an ordinary key. Close to the knob is a spring contact carrying 
near its free end a semicircular platinum piece of about }in. 
diameter. It is in metallic connection with a tongue protruding 
from the other end of the lever, which is well insulated from the 
lever by a block of ebonite or ivory. This tongue is secured by a 
small bolt, which runs freely through the insulator and is fastened 
at the other side by a nut and curved steel washer. It plays be- 
tween two contacts vertically opposite each other, and must 
remain firmly in the position in which it is placed. For this rea- 
son just suflicient pressure is put upon it by means of the nut 
and washer, so that when it is touching the top contact it shall 
not of its own weight fall on to the bottom one. A strong spring 
holds the lever up to the proper position. In order to send a 
signal the lever is depressed ; as soon as it moves downward the 
connection between ~ and relay is broken, the tongue imme- 
diately after leaves the zinc and goes on to the copper, and almost 
at the same moment the lever rubs over the spring contact. While 
they are just touching, a positive copper current or wave flows out 
to line and closes the distant station’s polarised relay. On allow- 
ing the lever to rise after making the signal, the connection be- 
tween line and earth is first broken; then the tongue leaves the 
copper and touches the zinc, and at the next instant the spring 
contact and the lever again rub together. While they are thus in 
contact a zinc wave flows out to line and opens the distant relay. 
When the lever passes above the spring contact the battery con- 
nection is severed, and immediately after the line is put to the 
receiving instrument. When working on long lines—say 600 
miles—the contact spring is allowed to fall forward to its full 
extent, so that the lever shall rub against a larger surface of the 
semicircular contact. As a rule the battery power should be 
increased by about one-half; thus, if ten cells be required to 
work with Siemens’ key, fifteen should be employed with this new 
key. Since August, 1872, Mr. Fahie, of Kurrachee, has tried this 
key on several of the sections of the Persian Gulf cables with 
good results on lengths under 600 miles. The meeting adjourned 
after some slight discussion of the several subjects, 


GARVEL GRAVING DOCK, GREENOCK. 


Tus dock, which was opened on the 1st of April without any 
ceremony, is one of the finest yet constructed in any part of the 
world, and may be used by vessels of great length and tonnage. 
It has 515ft. clear length of floor, is 80ft. wide at coping level, and 
70ft. wide between the vertical side walls; the total length, 
including entrance works, being 584ft. and by shifting the caisson 
against an outer stop it can accommodate a vessel of 566ft. long. 
The work is executed in light grey granite, and, being of a bold 
and massive design, has a magnificent appearance. In form and 
general detail this dock is considerably different from those in 
general use, and partakes more of the character of Government 
works, or of those usual in the South of England. The sides, 
instead of being stepped and in the form of a railway cutting, are 
carried down for 12ft. from coping in four steps or altars. Below 
this the walls are vertical, thus allowing greater width of floor, 
and more light for working under the bilges of vessels. In the 
construction of this dock, rubble concrete, faced with granite 
ashlar, has been used for the first time in Scotland. One marked 
feature is that the coping lines are preserved unbroken from end 
to end, access being had to the bottom of the dock by means of 
three combined stairs and timber slides on each side, entering from 
well holes at some distance back from the cope, and carried under 
the side walls by strong granite arches, Galvanised iron ladders 
about 30ft. apart are recessed into the side walls to enable work- 
men to get on the different altars to adjust staging, &c. Between 
these ladders granite fender stones are placed, so as to prevent the 
bilges of vessels fouling the lowest altars while settling down on 
the blocks. The dock bottom is of a rather unusual construction, 
being of timber and concrete so arranged that the dock may be 








deepened at any time at small cost, and without disturbing the 
entrance works or side walls. Instead of endeavouring by great 
weight and strength in the dock bottom, as is usual in most graving 
docks, to prevent ‘‘ blows” from pent-up springs, the engineer has 
in this instance adopted a method which roy A found very suc- 
cessful in other graving dock works of similar character, viz., a 
complete system of finely perforated arterial drains laid in a bed 
of porous concrete. By this means all accumulated water, both 
from behind the walls and from under the dock bottom, is 
collected and discharged into a large sump or rudderwell in con- 
nection with the pumps at the end of the dock, The contractor 
for the general work was Mr. John Kirk, of Woolwich. The 
wrought iron caisson and folding bridge for the entrance is the 
patent of Mr. W. R. Kinipple, and the bridge is of sufticient 
strength to admit of a locomotive passing over it. Instead of 
| being floated out of its berth at great loss of time and labour, as 

has hitherto been usual with ordinary caissons upon vessels enter- 
ing or leaving a dock, Mr. Kinipple’s caisson is carried upon trollies 
, running upon plate rails, or upon rollers fixed on the floor of the 
caisson chamber ; and, by means of a small hydraulic apparatus, is 
drawn into or out of a chamber or recess under the quay as may 
be required. All the invert and stop quoin faces of the entrance 
against which the caisson with its teak meeting faces, slides, and 
abuts, are of polished granite. The bridge, by coming in contact 
with curved plates, lowers or raises itself during the process of 
opening or closing. Among the many advantages to be obtained 
in connection with this invention, it may be mentioned that the 
caisson may be opened or closed in a few minutes, at any 
time of tide, and in almost any sea or weather, or during a 
considerable current through the entrance; it also avoids 
the cost of heavy spring bridges, with expensive foundations, 
opening and closing machinery, &c. The caisson may be also 
floated in the ordinary way and removed to any graving docks for 
repairs, or be placed outside the entrance to act as a cofferdam in 
the event of its being necessary to get at the cill of the dock or other 
parts of the entrance works below low water. The contractors for 
the caisson were Messrs. Hannah, Donald, and Wilson, of Abbey 
Works, Paisley. The engine-house is some 16/t. below the level of 
the quay, and is neither more nor less than a large water-tight 
tank, in which are placed the boilers and machinery for emptying 
and filling the dock, &c. The fittings and internal design are 
extremely neat and compact; and, as regards the machinery, which 
has been supplied by Messrs. J. and H. Gwynne, of Hammersmith 
Works, London, it is one of the finest examples of dock pumping 
apparatus hitherto erected. The pumps are centrifugal, and are 
erected in accordance with a new arrangement by Mr. Kinipple. 
Syphons are attached to the pumps, the ends of which dip into the 
river at low-water mark, consequently the pumps never have to lift 
more than the height or difference between the levels of the water 
inside and outside of the dock. Against the walls are erected 
gauge glasses, by which the man in charge can tell the various 
levels of the water in the river, graving dock, discharge well, 
suction well, &c. In order to start the centrifugals a vacuum pump 
is used. This avoids the use of foot valves, which generally get 
out of order. By this arrangement the dock may be pumped dry 
in about three hours; and by another arrangement of hydraulic 
sluices in the emptying and filling culverts, the machinery of which 
has been supplied and erected by Sir William Armstrong and Co., 
of Newcastle, and is entirely unler command from the engine- 
room, water can be pumped either into or out of the dock without 
reversing the engines. The head of the dock is temporarily con- 
structed of sandstone to facilitate lengthening at any future time, 
and as the caisson is of sufficient height to allow of water being 
pumped into the dock to several feet above ordinary high-water 
mark, a vessel requiring extensive repairs to her bottom may be 
placed on blocks at the upper half of the dock of such a height as to 
prevent her floating off, or being disturbed, during the docking of 
vessels in the stern of the dock. In the same way vessels may be 
placed on pontoons, floated up, and berthed on level ground left 
open at the head of the dock for that purpose, By this means 
much additional accommodation may be afforded at comparatively 
little cost, and the pontoon system of raising vessels used without 
incurring the heavy cost of erecting hydraulic lifts. The whole of 
these works have been designed and superintended by Mr. Walter 
Robert Kinipple, M. Inst. C.E., of 1, Westminster-chambers, 
London, 8. W., and Greenock, chief and consulting engineer to the 
Greenock Harbour Trustees. 











THE INSTITUTION OF CIviL ENGINEERS,—The roll of this society 
corrected to the Ist inst. contains the names of 15 honorary 
members, 793 members, 1295 associates, and 292 students, together 
2395 of all grades. During the past quarter the changes have in- 
cluded the election of 9 members and 69 associates, the transfer of 
9 associates to the class of members, and the admission of 
23 students; on the other hand, from deaths and other causes, 
there have been removed from the list 3 members, 20 associates, 
and 21 students, showing a gross grain of 57 in the three months. 

STRAIGHTENING A CHIMNEY.—A very interesting and instructive 
operation is about to take place at the Royal Arsenal, under the 
superintendence of Lieutenant-Colonel Scratchley, R.E., Inspector 
of Works, and Lieutenant Watson, R.E. The high chimney 
shaft of the Government gas factory has been for some time 
gradually inclining out of the perpendicular, owing to some defect 
in the foundations, and Mr. Ralph Hall, of Glasgow, has 
undertaken, for a small sum, to straighten it. The chimney, 
which is 100ft. high, and very massive, was erected in 1860, and is 
now inclined 3ft. 7in. out of the true line, and although it could be 
allowed to go over about 3{t. more without reaching the limit of 
safety, it has been considered desirable to straighten it at once. 

AN AERONAUTICAL EXPERIMENT.—An aéronautical experiment 
of great importance took place on March 22. The balloon ‘‘ Etoile 
Polaire” was sent up with two aéronauts, MM. Sivel and Croce- 
Spinelli, to test if the respiration of an air rich in oxygen would 
enable observers to reach a high level without being suffocated by 
the rarity of the surrounding medium. The experiment was 
suggested by M. W. de Fonvielle in his ‘* Science en Ballon,” and 
an apparatus was constructed by M. Paul Bert, Professor at the 
Sorbonne, and a Member of the National Assembly. The *‘ Etoile 
Polaire ” started at 11.40 a.m. from the La Villette Gasworks, and 
at 12.40 p.m. had reached 5000 metres. The temperature, which 
was + 13 deg. C. on the ground, had sunk to-—-10deg. C. M. 
Croce-Spinelli was almost suffocated, but by using the oxygenised- 
air respirator he recovered. His ee which was beating 86 on 
the ground, was beating 140, and with the respirator 120 only. 
These experiments were conducted from 12.4 to 1.30 p.m., when 
the balloon had reached 7400 metres, where the thermometer sunk 
to —24 deg. No observation was taken during the descent, which 
| took place at 2.12 p.m. at Bar-sur-Seine, 120 miles from Paris. 
| On landing, the temperature was + 17 deg. M. Croce-Spinelli had 
| with him a little hand spectroscope supplied by M. Janssen. He 
states that all the aqueous lines belonging to the vapour had dis- 
a d, and that the solar rays D and F were growing very dark. 
Vv a not using the respirator the sky seemed quite dark, but the 
blue colour was restored when respiring oxygenised air. The 
measurement of the balloon was 2800 cubic metres. It was elevated 
with 1650 metres of lighting gas, carrying with it 380 ballast, of 
which no more than 40 were left for descending from 7400 metres. 
The altitude is higher than any French aéronaut has reached up 
to the present time, but Mr. Glaisher, withéut the help of any 
oxygenised air, ogee the atmosphere on several ocassions to 
that distance from the sea-level—as on August 28, 1862, April 18, 
1863, June 26, 1863, &c. He had no feeling of suffocation except 
when he reached 10,000 metres on September 5, 1862. It is to 
supposed that with proper care and with persons properly trained 
and selected, the method, although efficacious, is not required ex- 
cept at higher level or for the purpose of increasing the comforts 
of aérial travellers. It is very probable that it is useless to keep 
several mixtures, and that pure oxygen is better as being more 
efficacious and less bulky.—Vature, 
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RAILWAY MATTERS. 


TuE Brotherhood of Locomotive Engineers is one of the largest 
and strongest organisations of a special branch of labour in the 
United States. it umbers some 6000 members, scattered over 
every part of the country. 


Tue North Pacific Coast Railway is making some progress ; the 
tunnel through White’s Hill is completed. It is 1250ft. long, 
nearly all through rock. Three miles of track have been laid and 
iron for fifty miles is on hand. The road is to extend from 
Saucelito, Cal., on the north shore of San Francisco Bay, north- 
ward through Marin and Sonoma counties. It is of 3ft. gauge. 

AccorDInG to Herapath, the total length of lines now conceded 
in France is 23,360 kils., or about 15,000 miles, of which 18,550 
kils. are at work, 3000 are under construction, and the rest are 
awaiting operations, The various projects now before the French 
Chambers would increase these figures by some 837 kils.; bringing 
the grand total of railway mileage in France up to the respectable 
figure of 24,197 kils. 

TuE Cape Breton Coal Company, which have ten square miles of 
coal property and a railroad fromitto the harbour of Sydney, onCape 
Breton, and which raised 10,000 tons of gas coal in 1873, is about to 
extend its railroad to the deep-water harbour of Louisburg, whence 
shipments can be made in winter. At present gas companies 
using Cape Breton coal have to lay in the winter’s stock, and so 
lock up a considerable capital. This railroad will be twenty-one 
miles long, and the company recently offered £150,000 of 8 per 
cent. convertible preference shares in the London market to raise 
the necessary capital, 


Aw American contemporary saysthatall further accounts of thenew 
method of propelling street cars, introduced in New Orleans, con- 
tinue to speak favourably. None of the objections usually urged 
against steam on the streets apply to this invention. Explosions 
are impossible. There is little smoke and no noise. The 
might be twelve miles an hour, but is limited to six. The motor 
is attached to the rear of the car, and the driver handles a small 
bar and the usual brake in place of the reins, The working of the 
machinery is so simple that it can be learned in five minutes, Ten 
dummies do the work of 180 horses. General Beauregard, the 
president of the road which has adopted the new system, is confident 
that it will be adopted all over the country in less than a year. 


THE Springfield (Mass.) Union, of recent date, says :—‘‘ A heroic 
instance of courage and fidelity to duty occurred on the Boston 
and Albany Railroad on Saturday. A freight train, going west 
from this city, was obliged to stop on the track a few moments 
for some purpose, near the state line, and William Burdick, a 
brakeman, was sent back to flag a train which was momenturily 
expected to come up rapidly in the rear. Burdick ran forward 
with his flag, but unfortunately slipped and fell into a culvert and 
broke one of his legs. With remarkable pluck he managed to get 
upon the track, and, crawling upon his hands and knees a con- 
siderable distance, he succeeded in stopping the approaching train 
and preventing an accident. The brave fellow was conveyed to 
the nearest station, where his leg was set, and he was able to 
return to his home in this city by the first train.” 


Writinc from St. Petersburg a few days ago, a correspondent of 
the National Zeitung gives some further particulars of the pro- 
ceedings of the Russian Government in regard to the proposed 
railway to Central Asia. The consideration and elaboration of 
the plans are, it is said, to be entrusted to a special High Commis- 
sion consisting of six members. The Ministry of Finance and 
Public Ways and also the general government of Turkistan are 
each to be represented by a member, and the commission will pur- 
sue its labours under the presidency of Mr. Schernwald. Many 
plans have been sent in, but the commission will confine itself to 
the consideration of two, furnished by General Besnossikoff, of 
which drawings and written descriptions and estimates are already 
in ministerial hands. The commission is also to consider M. 
Lesseps’ idea for a railway connecting Russia with India, 


Last month employés of the Great Western Railway organised 
at St. Thomas, Ontario, a society called the “‘Great Western 
Railway Air Line Employés’ Mutual Benefit Society of St. 
Thomas,” whose object is declared to be ‘‘to provide instruction 
and amusement, and to establish a fund to aid the members of 
this society in cases of unexpected sickness or accident.” All 
employés of the Great Western are eligible; those wishing the 
benefit of the sick fund must subscribe to the rules respecting 
it. All pay 1dol. a year, and subscribers to the sick fund 50 cents 
per month in addition. These subscribers must be residents of 
St. Thomas, at least eighteen years of age, receiving at least 
60 cents per day, and in good health. But ee and lads 
may pay half as much and be entitled to benefits to half the 
amount of other members. The benefits are: 1. To those who 
have been rendered unable to work by sickness or accident for six 
working days, an allowance of 3 dols. a week for twelve weeks, of 
2 dols. 50 cents a week for the twelve succeeding weeks, and of 
2 dols. a week for the next thirty weeks. 2. In case of a member’s 
death, an allowance of 25dols. for funeral expenses. The surplus 
of the sick fund is to be divided annually among the members in 
proportion to their contributions to it, 50cents each being reserved 
for contingencies. 

A TRAMWAY engine, manufactured by the Yorkshire Engine 
Company for the Belgian Street Railway Company, for the purpose 
of drawing cars upon their tramways in Brussels, has just been 
tried on the Manchester, Sheffield, and Lincolnshire Railway. 
The engine is constructed upon Mr. Perkin’s patent system, and 
I the advantages of emitting neither smoke nor steam into 
the atmosphere, and is nearly noiseless in its action. The engine 
is of the compound type, having a high and low-pressure cylinder, 
and works steam at 500 Ib. on the square inch, the boiler being 
constructed entirely of thick wrought iron tubes that will not 
burst under a less pressure than 20,000 lb. per square inch. After 
the steam has been expanded in the cylinders to the most econo- 
mical limits, it is passed into two air surface condensers placed on 
cither side of the machine, constructed of a number of small brass 
tubes, and which expose a sufficient surface to the atmosphere to 
condense the steam to boiling water, the tanks only requiring filling 
once a day. There are two driving platforms and duplicate driving 
gear so arranged that the driver and stoker have only to change 
ends at the end of a journey to be ready to return. e engine 
was tried on the main line, and accomplished a speed of 15 miles 
ver hour up gradients varying from 1 in 215 to 1 in 80, drawing its 
full load with ease, and maintaining a full pressure of steam. 

THE United States House of Representatives have just passed a 
very important we bill. This bill provides for the appointment 
by the President of nine rai commissioners, who are 
given the power of fixing the maximum rates of charges for the 
transportation of freight and passengers over all lines of railroads 
extending into or through two or more States. The penalties for 
any violation of these rates are severe, and ample power is given 
the commissioners to inflict them. The New York Times says 
that it will be seen from these provisions that the House is 
determined in ood faith to regulate the charges upon all the 
through lines of the country. If this bill becomes a law, and is 
enforced, the commissioners will fix the charge for every passenger 
and every pound of freight passing beyond State limits over a con- 
tinuous line, whether managed by one corporation or a dozen. It 
is obvious that this is the broadest possible assertion of the power 
of Congress to regulate commerce between the States, and it is but 
just to the advocates of the measure to say that; sincerely believ- 

ing the | erg to exist, they base its exercise upon national neces- 
sities. That a law of this kind, proper! ministered, would 
afford some relief to the people without inflicting any unnecessary 
hardships upon the railroads, cannot be denied, and when the de- 
= | se relief was so pressing, the House cannot be blamed for 
its action, 








NOTES AND MEMORANDA. 


THE American Manufacturer has the following :—Great Britain 
has now 36,000,000 spindles in her mills, with nearly 400,000 looms 
and 650,000 workmen. Next come the United States, with 
8,000,000 spindles; France, 5,700,000; the German Zollverein, 
4,300,000, of which Alsace possesses 1,700,000 ; Russia, 2,000,600 ; 
Switzerland, 1,800,000; Austria, 1,400,000; Spain, 1,400,000; 
Belgium, 600,000; Italy, 500,000, and over 2,000,000 for other 
countries. 

To prevent the corrosion of the copper on ship bottoms, Sir 
Humphrey Davy recommended that pieces of zinc should be placed 
in contact with the copper: by that means the corrosion of the 
copper was prevented, but the zine corroded and wasted very 
rapidly. Since that time the Admiralty have had some more 
precise experiments made on this subject, and it has been found 
that, when in contact, lead promotes the corrosion of copper, and 
copper promotes the corrosion of iron, 

Tue largest, though not the heaviest, gun of which we have any 
accurate description is the Great Kremlin gun of Moscow. An 
inscription on it shows that it was made at ‘* Moscow, by Andrew 
Tchokoff, in the year 7094, being the third year of the reign of 
Theodore Ivanowitch,” which corresponds to the year 1586 of the 
Christian era. The dimensions are :—Total length, 18ft.; exterior 
diameter, about 48in.; and calibre, 36in. The weight of the 
cannon is 97,0001b. Allsuch cannon were originally intended 
for throwing stone balls; and after the idea was conceived of casting 
metal balls, they were tried in the old cannon, many of which were 
thus destroyed. 

TueE Rev. F. R. Goulding, in the American Journal of Science 
and Arts, calls attention to the phenomenon of slight but plainly 
marked striations of the soil after a frost, looking as if a very 
light harrow had been drawn over it from north-west to south-east 
leaving irregular furrows varying from half an inch to an inch and 
a-half in depth from centre to centre. This aspect occurs, it seems, 
during black frosts in Upper Georgia, and the strix invariably run, 
as above noted, both in shaded and sunny places, and whether the 
air be still or in motion at the time. They begin to show them- 
selves before the frozen surface has thawed. It is noted as a 
coincidence that their direction is at right angles to the stratifica- 
tion of the country, the outcroppings of the rocks being in a line 
from north-east to south-west. The writer states that he has 
examined the phenomenon quite closely, but can find no apparent 
cause, 

In the course of a paper on the character of metals as shown b: 
their fracture, Professor Thurston says: A kind of fracture whic 
is probably always indicative of brittleness is generally, and 
possibly correctly, termed crystalline. It is supposed to be pro- 
duced by a long continued succession of shocks, which, straining 
the metal to the elastic limit, permit the crystalline grouping of 
molecules to take place. Dr. Percy, the leading metallurgical 
authority of the world, seems to have been fully convinced of the 
possibility of the formation in this way of true crystals; but 
direct experiment is still desirable fully to determine it. A singular 
instance of this peculiar molecular action recently occurred at the 
Morgan Ironworks, New York. While a powerful steam hammer 
was at work upon the red hot end of a very large shaft, originally 
designed for the engines of a large naval steamer, a piece of the 
opposite end, which was cold, and which was supposed to be strong 
enough to transmit several thousand horse-power, dropped off. 
This was an extraordinary event, but not unprecedented. In all 
such instances, the fracture seems to follow a plane passing through 
a comparatively sharp angle at the side of a collar or at the end of 
a journal. 

One hundred and eighteen thousand tons of crude soda at fifty 
dollars per ton is reported as about the annual importation into the 
United States of this salt, used in the manufacture of soap, glass, 
and other articles of general consumption. This, says the Scientitic 
American, will convey some importance of the great and wonderful 
uatural deposits of carbonate of soda which have been found in 
the West, six hundred miles beyond Omaha, and forty miles north 
of the Union Pacific Railway. Deposits of soda are here found in 
all stages and conditions. In some cases alkaline lakes are 
encountered, the water saturated with the carbonate. One 
especial deposit, of many acres in extent, consists of a crust of 
carhonate of soda more than 6ft. deep, under which is a strong 
alkaline liquid. This great deposit lies there, waiting for people 
to come and takeit away. In quantity there is enongh to supply 
the wants of the world for an age. In quality it is superior to the 
crude article now manufactured, as it contains 20 per cent. more 
of carbonate of soda; while in cost it is very cheap, as it may be 
delivered in New York, when the railway to the deposits is 
opened, for thirty dollars per ton. The soda trade is evidently 
destined to change. Instead of employing vessels to bring the 
product here, we shall soon fill them with improved cargoes of the 
article to go abroad. 

From the general summary of the report for 1873 on the inspec- 
tion of mines under lease from the crown in the province of Nova 
Scotia, by Mr. Henry 8. Poole, it appears that the 28 collieries at 
work yielded 1,051,467 tons, of the value of £540,000 ; the 33 gold 
mines yielded 11,8524 0z. of gold, of the value of £44,000, 
and as this was obtained from 17,708 tons of quartz, it follows 
that the quartz yields on the average nearly / oz. of gold to the 
ton; and the three iron mines yielded 3485 tons of ore, of the value 
of £2100; in addition to these, plaster, freestone, moulding sand, 
and plumbaginous shale, of the aggregate value of £31,000, were 
obtained. That the prospects of the present year are good fora 
ready demand is generally anticipated. Duringthe past year much 
attention was given to prospecting for all minerals expected to 
occur in the Province, the labour expended being more particularly 
directed to the discovery and extension of seams of coal and 
beds of iron ore. The state of the law has prevented the fair trial 
of dynamite, and dualine, a somewhat similar material, manufac- 
tured in the Dominion, has not, so far, given satisfaction. Two 
diamond drills have been successfully used in New Brunswick, 
and a Burleigh was introduced at the Albion Mine, Montague, 
which Mr. Lawson found to be very efficient, but on account of 
the multiplicity of parts, and the inexperience of his workmen in 
its use, he did not feel warranted at present in purchasing any 
more. 

Prorgssor T. S. Hunt gives the results of the analyses by 
various chemists, taken chiefly from Bischof’s ‘‘Chemical 
Geology,” and which we extract from the Scientific American, 
showing the relative proportions of the elements in wood, peat, 
coal, asphalte, and petroleum. He states that the “nitrogen, 
which, in most cases, was included with the oxygen in the 
analyses, has been disregarded, and the oxygen and hydrogen, for 
the sake of comparison, have been calculated for twenty-four 
equivalents of carbon.” 








1. Vegetable fibre or cellulose .. .. «. o» Cay Hoy Ono 
2. Wood, mean composition .. .. .. «+ Cog Hiss Ore, 
3. Peat (Vaux) «2 .s oe ee oe Cot Hyg's Or 
4. Peat (Régnault) .. .. ss os os ee 144 Oo'¢ 
5. Brown coal (Schritter).. .. «2 «+ «+ «¢ Coy Hyg’s O1o's 
6. - (Woskresensky) .. «. «+ «+ Coy Hi, 0,6 
7. te (Vaux).. oc oc os 02 o0 ce oe Cag Hyy"3 Oey 
8. Lignite passing into mineral resin (Régnault) Ce, Hy; 03’; 
9. Bituminous coal (Régnault).. ee 08 ee 10 05'3 
> ” ” ” ee 08 9° Co, Bio O17 
. ” ” ” ee se 08 8 ee 4 12 
= 90 ” 0 oo co ce ce cc Cy He Oey 
(Kiihner and Griiger) .. «. «. ee Coy Hy O15 
14. Bituminous (mean comp.) (Johnson) .. «. Co,H, Og—O, 

15. Albert coal (Wetherill)  .. .. s+ 0+ «+ Coy Hys'y Oi 


16. Asphalte, Auvergne ,6. «6 «+ o# «+ «« Cg Hiy'y Oo'e 
18. Elasticbitumen, Derbyshire (Johnson) .. .. Co, Hes Os's 
19. Bitumen of Idria .. .. .. os «+ of «« Coy Hy 
20. Petroleum and naphtha .. .. + Ca, He, 


These analyses are very attractive and valuable, 





MISCELLANEA. 

S. Hopkixs, who received a patent July 31st, 1790, for making 
pot and pearl ashes, was the first of the now almost numberless 
American patentees. 

AN immense mine of cannel coal, reported to be fully equal to 
the best coal of Pennsylvania, has recently been discovered in the 
western portion of Iowa, The vein is said to extend for miles. 

Tue Russian Minister of Roads and Ways is stated to have 
assigned 20,000 roubles to the Central Asia Railway Commission 
for a survey of the proposed route, and for other preliminary 
expenses, 

Last week at the Cowlee-lane Colliery, Westhoughton, the 
engine ‘‘ran away.” The fly-wheel burst, and a portion of it struck 
aman named Howarth on the forehead, killing him instantly. 
Segments were hurled through the roof and wall of the engine 
house. Deceased was 19 years of age. 

THE Bureau des Longitudes is no longer connected with the 
National Observatory of Paris. It is to have its own budget, 
library, and a public building will be arranged for its private 
use. The most influential somber and president is M. Faye, who is 
making a public appeal to French astronomers asking them to 
devote themselves to the spectroscopic observations of the sun. 

Accorpiné to Mr. H. W. Bristow, 11,300ft. of 20-candle gas 
can be produced out of a ton of Kimmeridge mineral; but it is of 
the most sulphurous and abominable odour. Good coal, such as 
Boghead, with which Kimmeridge has been compared, yields 
15, 486ft. of 32-candle gas, leaving 22°8 per cent. of ash—a quantity 
sufficient to render the coke of very little value; and Lessmahago 
gives 11,681ft. of 44°12-candle gas, with only 6°58 of ash in the 
coke. 

NOTHING can convey a more impressive idea of the powers of 
water as a general agent than the wonderful caiions of Mexico, 
Texas, and the Rocky Mountains, where the torrents may be seen 
rushing along, through the incision it has cut for itself in the 
hard rock, at a depth of several thousand feet between perpenili- 
cular walls. The greatest of these cajons, that of Colorado, is 28 
miles in length, and its sides rise perpendicularly to a height of 
5000ft. or GOOOFt. 

At the contemplated Centennial or International American 
Exhibition each Executive Department of the Government which 
presents articles illustrative of the functions and administrative 
faculties of such department is to have a representative, the 
whole of them to constitute a board, which will be charged with 
the preparation and safe keeping of such articles, so as to secure 
complete and harmonious disposition and arrangement. Rear- 
Admiral Jenkins, it is understood, will be appointed on this board 
as the representative of the Navy Department. 

THERE have now been received for exhibition in the gallery of 
the Royal Albert Hall the whole of Dr. Leitner’s collections, 
illustrating the past and present of the Punjab Frontier, of various 
parts of Central Asia, of Thibet, and of Dardistan. The collec- 
tions include a number of Greco-Buddhistic sculptures, Bactrian 
coins, rare manuscripts, and specimens of art, manufactures, and 
commerce from Central Asia. Dr. Leitner has also brought over 
the first Siah Posh Kafir who has ever been south of the Sutlej 
river, or has visited Europe, and who will be daily in attendance 
at the gallery of the Albert Hall during the exhibition. , 

THE Scientific American says that one of the most remarkable 
deposits of native sulphur, as yet discovered, is a great hill com- 
posed of the almost pure article, found some two years at a dis- 
tance of thirty miles south of the Union Pacific Railway and nine 
hundred miles west of Omaha. This marvellous deposit is found 
to consist almost wholly of sulphur, containing only 15 per cent. 
of impurities. The best deposits heretofore available are those 
found in Sicily. The principal supplies for the manufacture of 
sulphuric acid come from there ; the deposits contain 25 per cent. 
of impurities and 65 per cent. of sulphur. The western sulphur 
hill, therefore, is much the most valuable, and promises to become 
ere long of great importance to the country. 

$. FosE.ut, an Italian, has inventeda new method for exploding 
any mine or torpedo without electricity, the use of which agent he 
considers expensive, uncertain, and often dangerous. He states 
that a torpedo, at any distance whatever, can be placed in imme- 
diate communication with a hydraulic pump by means of a small 
hollow metallic tube ‘OSin. in diameter, the tube being bare or 
coated according to the locality in which it is laid. The apparatus 
is simple. In an hermetically sealed case attached to the top of 
the torpedo a hammer, with spring action similar to that of an 
ordinary musket-lock, is placed and maintained in the position of 
“* full-cock ” by a catch ; against this catch rests a small hydraulic 
ram which communicates through the side of the case with the 
hollow tube. When the tube is filled with water, one or two 
strokes of the pump are sufficient to free the catch and effect the 
explosion. Air can be used in the tube instead of water. 


THE report of the Massachusetts Bureau of Statistics shows that 
the condition of the working classes in that State has been greatly 
improved since 1861, although the statement of wages paid and of 
the cost of living indicates that it must still be difficult for men 
and women to supply themselves with the comforts of life. The 
average of wages seems to be 75 per cent. higher in Massachusetts 
than in England, while the actual cost of living is only about 30 
per cent. higher, But the statistics take no account of anything 
but the bare necessaries of life, whereas Massachusetts workmen 
look upon many things as “‘necessaries” which, in England, 
would be considered luxuries. The working people alone, how- 
ever, managed to save in the last four months of 1873 nearly one 
and three-quarter millions of dollars, being nearly 45 per cent, of 
the aggregate deposits in the savings banks, although the classifi- 
cation was so strict as to exclude from the computation clerks, 
salesmen, overseers, foremen, and all those whose occupation was 
not known. The increase of wages in two mills at Lawrence since 
1861 has been from 43 to 100 per cent., except as to one class of 
workmen, where the increase was only 20 per cent. The average 
increase of men’s wages was 54 per cent,, and that of women 74 per 
cent., but the wages of women are still much lower than those of 
men. This increase is much greater than the proportionate in- 
crease in the actual cost of living, but higher wages have given 
rise to new wants, so that there is probably as much difficulty in 
saving money now as there was in 1861, 

THE United States expedition for ay ee and geological 
explorations and surveys west of the hundredth meridian, of 
which parties under the charge of First Lieut. George M. Wheeler, 
Corps of Engineers, have been in the field for the years 1869, 1871, 
1872, and 1873, will, as soon as final action shall be taken by 
Congress, resume field operations in the ensuing spring, in portions 
of Colorado, One party will be designated to prosecute a 
survey over the unfinished part of the area represented by their 
atlas sheet number sixty-one, which is situated between 

arallels 39 deg. and 37 deg. 20 min. north latitude, and 

05 deg. 30 min, and 108 deg. 15 min. longitude west from 
Greenwich. This is especially a section wherein there are 
manifold mountain forms, embracing portions of the head waters of 
the San Juan and its northern tributaries ; also, of the Gunnison 
and Green rivers. There are several prominent mountain ranges, 
among them the Sierra La Plata and Sierra San Miguel, and 
Uncompaghre and Elk Mountains. It is a part of the most 
elevated portion of the interior of the Continent. There are being | 
attracted toward this secti bers of prospectors, seek- 
ing the precious metals in the mining districts lately discovered 
and known as the San Juan District. This vicinity promises a 
rich and interesting field. The work upon the astronomical base 
will be resumed, and such astronomical parties as the appropria- 
tion will allow will be put into the field, From unexpended 
balances such other field ies as can be organised in view of the . 
amounts available will also take the field prior to the Ist of July. 
The office force will, as usual, be kept in constant service. 
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TO CORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts, we 
inust therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this a a in all 
oan Se companies oan ones ; by the 

iter to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa: to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

Notice To NewsaGcents.— We extract the following from the 
columns of the New York Times, in the hope that it may meet 
the eye of the newsagent who despatched the numbers in question, 
as they were not sent from this office: —*“* Yesterday a large 
“bundle of back numbers of THE ENGINEER, published in Eng- 


“land, were received at the New York Post-office, addressed to | 


““* Mr, Joseph Hill, Box No, 378, Warren County.’ As there 
“are fourteen States in the Union, in each of which there is a 
“Warren County. and in all the counties named Warren there 
‘*are 229 post-offices, it will be seen that a delay in the trans- 
** mission of the mail matter arises. The Postmaster must write 
** to the publisher and await an answer.” 

T. D. (Plumb Hill).—A letter lies at our office for this correspondent. 

W. H. F.— Write to Messrs. Spon, Charing Cross. ‘ 

W. V.—We regret that we cannot supply the information you require. Write 
to the editor of the Railway News. 

H. R. 8.— We do not think any boiler makers flange their flues at one heat. 
On this point we may be mistaken. Perhaps some of our readers can supply 
the information you require, 

A. W. G. J.—We are quite unable to reply to s0 vague a question, If you 
are a good man and worth employment, the gentleman to whom you are 
articled will not fail to give you a chance of employing yourself to the best 
advantage. 

R. H. W. (St. Austell).— The temperature varies continually with the pres- 
sure. The pressure proper to a temperature of 215 deg. is only about 1 lb. 
on the square inch, and consequently you could not, under the conditions, 
burst your boiler, The temperature is 882 deg. for 200 lb. pressure. You 
will sind a table of volumes and temperatures in almost every treatise on the 
steam engine. The temperature in the flues must in all cases be higher than 
that of the steam. 

P. 8. W.—I/ you wish to prevent the discharge of even a minute quantity of 
soot into the air, you must wash the smoke by beating it in water with a 
paddle-wheel or fan, or injecting a shower of spray into the chimney, which 
will, of course, destroy the draught. By effecting perfect combustion, how- 
ever, you may accomplish all you want, and this can be done by the use of 
proper fire-doors. Try one of Martin's patent doors, and if that does not 
succeed write again. 

J. P.—The subject of the changes supposed to be produced by v'bration in 
structures of iron while submitted to stress, and the diminution of the re- 
sistance to that stress supposed to be produced by such vibration, have 
never yet been submitted to the comprehensive and exhaustive treatment 
which the subject requires. It is one of extreme difficulty, and for its com- 
pelent experimental treatment requires the highest resources of the physicist, 
the mathematician, and the practical engineer. So far, we may venture to 
affirm that the loose and ill-digested notions which pass current upon the 
subject are a mere jumble of truth and error. The subject has at various 
times been brought before the Institution of Civil Engineers in di u 
and Sir William Fairbairn has i some experiments upon the sub- 
ject, but of a very é plete and insufficient character as respects the 
observance of all the conditions that must be embraced in such an inquiry, 
in order to lead to any general results. The subject may be found treated 
of by many German writers; and in the later volumes of the ‘* Practical 
Mechanics’ Journal” Mr. Mallet has given, in a series of papers, a more 
determinate and complete exposition of the subject than, so far as our know- 
ledge extends, exists elsewhere in English. Meanwhile, we may state the 
Sollowing as tolerably certain, if not absolutely established :—(1) That no 
length of continuance of vibration in iron, if tie range of vibration (or 
length of excursion of the elastic wave particle) be largely within the limats 
of elastic recovery of the metal, can produce any permanent change in its 
original resistance to static or impulsive stress. If this were not so, there 
18 scarcely any common application of iron that must not be attended with 
the most unlooked-for breakd very iron wheel tire, every watch- 
spring, are examples that millions of vibrations within the above limits do 
not affect the resistance of the material. (2) If, however, the range of vibra- 
tion nearly approaches or exceeds the limit of elastic recovery, every single 
vibration is attended by a real distortion of the mass, or dislocation of 
some of its particles; and when the iron under continued static stress, 
and also that of such vibration, shall finally give way, is only a question 
of time. (3) The philosophy of application of the momentary force pro- 
ducing vibration, and the range through which that force acts, are con- 
ditions essentially affecting the result, and of these insufficient notice has 
hitherto been taken by experimenters. As force can only be transmitted at a 
certain greatest velocity through any material (dependent upon its elastic 
model and density), it is obvious that if the work producing vibration be 
applied with a velocity equal to or exceeding this limit, the material acted 
on, no matter how tough or rigid, must be at once broken in part or in the 
whole of its mass. Upon this part of the subject the late Dr. Thomas 
Young's lectures upon natural philosophy may be consulted with great 
advantage. 














PEAT IN RUSSIA. 
(To the Bditor of The Engineer.) 

Sir,— Can any of ee of many readers inform me if there are any patent 
fuel works established in Russia or Germany? If so, what are their 
names and address? CaRLow. 

April 7th, 1874, 





RIGG’S HYDRAULIC ENGINE. 
(To the Editor of The Engineer.) 

$1r,— Would you allow me to explain one or two points in your descrip- 
tion of my — hydraulic engine, illustrated in this wouk’s number ? 
The main cylinder is double-acting, upon a principle introduced by Sir 
William Armstrong, to the best of my belief ; and the cam arrangement 
performs a double duty, turning the crank over its dead centres, and 
regulating the well-known unequal action of the crank. Co: uently 
in this engine what may be called the tangential dri power is quite 
uniform, and the engine will start with equal power from whatever 
position it may have ceased running—a result only otherwise obtained by 
the use of three cranks, as in Sir W. Armstrong's engine, or with three 
cylinders, as in Mr. Brotherhood's ngne. ARTHUR Rica, 
1, Fenchurch-street, London, E.C., April 4th, 1874. 





SUBSCRIPTIONS: 

Tar Enaineer can be order, from in town or country, 
pf teh ey m7 ferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double eo 00 cs lds. 64. 
‘early (including two double numbers) .. .. .. 9s. Od. 
per annum will 


be made, Tue Enaineer is 
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ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence, The line averages eight words. When an 
advertisement measures an inch or more the charge is tea shillings per inch. 
All single advertisements from the country must be accompanied by s amps ia 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
ADVERTISEMENTS Caxnot ne IxseRTeD UNLess Detiverep serone Six 0'CLOCK ON 
Tuvasoar Evexine ww xacn Ween. 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tux Excinsen, 163, Strand, 





MEETINGS NEXT WEEE. 

Tas InstiTvTiow or Crvit Enoineers.—Tuesday, 14th April, at 8 p.m.: 
Discuasion “On Fixed Signals lways.” 

Society or Enoingens.--Monday, 13th April, at 7.30 p.m.; “On the 
Ventilation of Coal Mines,” by Mr. Gaome G. André, 

Tue Mereorovoaicat Sociery.—Wednesday, 15th instant, at 7 p.m.: 
* On the Climate of Patras, Greece,” by Rev. H. A. Boys ; “ Remarks on 
the Atlantic Hurricane of August 20th to 24th, 1873,” by William R Birt, 
F.R.A.8.; “*On the Diurnal Variations of the Barometer,” by J. K. 
Laughton, M.A., F.R.A.8. 
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CO-OPERATION, 


We publish this week a short letter which deserves some 
notice. The writer, it will no doubt be seen, has fallen 
into the error of assuming that we advocated protection in 
an article on capital and labour which appeared in our last 
impression. The mistake is hardly worth correcting. If Mr. 
Gordon will take the trouble to read once more what we 
have said, he will find that he has totally missed the pur- 
port of our observations on the subject. We fiud it difli- 
cult indeed to believe that any Englishman can really 
persuade himself that protection could work anything 

in Great Britain. Protection is simply a refuge for 
the destitute. In certain cases when the industry of a new 
country requires exceptional agencies for its development, 
it may be found worth while, from a national point of 
view, to tax certain imports; but this principle can never 
apply in the case of an old country like England. In the 
United States protection is afforded to the iron interest ; 
and the iron manufacturers of America, constituting as they 
do a powerful party, are greatly in favour of high duties 
on all iron and steel innentel. But the country, as a 
whole, suffers in consequence. Protection can only be 
necessa use iron and steel, without protection, can be 
imported more cheaply than they can be made at Pittsburgh 
or Lehigh, or any other ironmaking district. The direct 
result of protection is that rails, and bridges, and ships, 
and boilers, must cost the consumer more than they would 
cost without it; therefore the consumer pays for the de- 
velopment of a special trade. No possible present advan- 
tage can result to the nation, but an ultimate advantage 
may arrive in years to come. Whether this is or is not 
worth the present outlay we must leave the financial men 
at the States to settle. To us, protection is an unmixed 
evil, unless it is applied to articles of luxury, which iron 
and steel certainly are not. It would be waste of time to 
discuss at greater length a subject on which all political 
economists of eminence and impartiality are speek 

Our correspondent suggests co-operation as a solution of 
the great difficulty which at present besets our coal and 
iron industries. The proposition is in no sense novel, and 
we have no doubt that co-operation would really put an 
end to strikes and wages difliculties if it were practicable 
to apply it fully and fairly; but to do this, very serious 
difficulties have yet to be overcome, and the success of the 
movement is far from being assured. Mr. Brassey stated 
at Halifax, afew days since, when opening the proceedings 
of the Congress of Co-operative Associations, that there 
are no fewer than 746 co-operative associations in 
England and Wales, with 300,587 members holding 
a share capital of £2,784,000. With such facts as these 
before us it appears almost impossible to doubt the success 
of the movement. Yet we think it may be shown that Mr. 
Brassey’s figures do not tell quite so strongly in favour of 
the system as they appear to do at first sight. There are 
two distinct systems of co-operation, which must not be 
confounded with each other. The one is co-operation for 
consumption ;—as an example we may take the well-known 
Civil Service Association—the success of which is complete 
the other is co-operation for production—a very different 
matter. With the first we have at present nothing what- 
ever todo ; and a considerable number of the associations 
referred to by Mr. Brassey are thusdis of, Asregardsco- 
operation for production, wehave again two distinct systems. 
One has been fairly tried for some years, with resultsin asense 
satisfactory. The other has been tested several times under 
various conditions, and the result ha; not been uniformly 
encouraging. Although the principle involved in co-opera- 
tion is extremely simple, it is not universally understood. 
The merits of the system have been somewhat overrated, and 
promises have been made by its advocates which have 
never been fulfilled. The uences have of course been 
evil, and a scheme which really has much to recommend it 
has not enjoyed that popularity which alone could make it 
quite successful. To illustrate our meaning, and to explain 
what are the «oe to co-operation, it will be n 
poees i _— Let us as < Se. We 

ve sai ere are two systems uctive co-o 
ration. Under the first there isa capitalist, ora enmung 
of capitalists, who find the money and plant of the con- 
cern, but who are not manual workers, ey take a cer- 
tain proportion of the net profits in payment for the 





of pure philanthropy. If he is a charitable or generous 
man, he will take another method of doing good, he will 
not select the division of profits as a means of benefiting 
his workmen. The whole co-operative concern will 
managed on strictly commercial principles, and it is 
obvious, as we have said, that the capitalist has some 
object in view when he shares profits with his workmen. 
The theory on which he acts is that the men having a 
direct interest in making the profits as large as nentble 
will work harder, and consequently get more out of the 
plant. A puddler, for example, will light up earlier 
on Monday, and he wi!l work five heats instead of four in 
aday. The idea involved is very good, but in practice it 
has met with but limited success, for two reasons. The first 
is that the amount of profit to be gained by each man is 
problematical, and in any case swall, The second is that 
fluctuations in the market, over which the men have no 
control, may do away with all chance of any profit what- 
ever, and the master may at any moment enter into con- 
tracts at ruinous prices without the consent of the men, 
Again, if two gangs of puddlers are at work in two different 
departments, one gang may work well and the other gang 
badly. Undersuch circumstances the hard working men gain 
nothing. It is quite possible that the capitalist may, in 
consequence of having one good gang and one bad one 
instead of two inferior gangs, make 9 per cent. instead of 
8 per cent.; but if no profits are to be divided unless the 
profits exceed 10 per cent., which they can only do if both 
gangs work equally well, the hardest workers are no better 
off than their fellows who take life easy and enjoy their 
beer and skittles. The men find this out very quickly, and 
act as most men will act under such circumstances. Again, 
the profit to be realised by each man is very small. If it 
amounts to some £3 or £4 at the end of a year to a 
puddler, he may consider himself well off. Of course, 
£3 or £4 are worth having, but it is a small sum to wait 
a year for; and as yet, at all events, it does not appear 
that puddlers have learned to labour and to wait as they 
ought. So much for one phase of the working of the 
system. Another is, that as the whole world does not act 
on the co-operative system, and that the very essence of 
success in co-operation is that everything is kept 
going at high pressure, a breakdown on the part of 
other workmen may neutralise all the advantages of 
isolated co-operation. Thus,for instance, if the colliers turn 
out in a district and no coal is to be had, no amount of good- 
will and desire to work on the part of a couple of hundred 
puddlers can keep a concern going. The works must 
stand, the coal costs so much that ail the profits are ab- 
sorbed, and the men suffer first of course. That limited 
co-operation is useful in a way we do not doubt; but we 
maintain that it is absolutely incapable of satisfying the 
desires of working men. ‘There was « time when we do 
not hesitate to admit we thought differently, but prolonged 
experience of the operation of the system leads us to be- 
lieve that, although the idea does possess certain indispu- 
table advantages which would be increased in importance 
by an extension of the system, yet that its adoption in 
isolated cases is productive of very little real good to 
either masters or men. 

Let us turn now to the second system of co-operation. 
According to this there is no capitalist—the men find the 
labour and share the whole profits. Here at the very outset 
we are met by a difficulty, It is simply impossible to carry 
on either coal-mining or iron-making without money. 
Labour will not do by itself. To take the simplest case, 
let us suppose that our correspondent’s idea were put into 
practice, and that a certain uumber of colliers borrowed 
money at interest to purchase and work a coal mine. It 
is not likely that they would obtain the money at less than 
6 per cent. This would be a fixed sum independent of 
profits, and consequently the lender would not co-operate 
at all. It is possible, however, that a man, or a company, 
might be found who would lend money, taking a share of 
the profits as interest. But these men would not work 
themselves, they would have little or no control over the 
workmen, and we are at a loss to see what the ditference 
between the ordinary system of working a colliery and 
this would be, except in name, It would practically be a 
ae concern; and many of the co-operative 
societies referred to by Mr. Brassey are not, in our 
sense of the word, co-operative at all—they are simply 
companies, This scheme would certainly not prevent 
strikes, Again, it is possible that a suflicient number 
of pitmen, engine drivers, boiler tenters, &c., might 
be found who have saved up so much money that they 
could all take shares and work the colliery on the strictly 
co-operative system. This arrangement presents co-opera- 
tion to us under its most favourable aspect, yet the rose has 
a worm in the core. The workers would no longer have 
any reason to quarrel about wages, but they would have 
every reason to quarrel about the division of profits ; not 
only would disputes arise. between man af man as to 
whether each did or did not do his fair share of work, but 
disputes would arise between class and class. As we have 
stated, the essence of co-operation is high-pressure ; every 
man is to do his best for the good of the little community, 
but who is to say whether each man does his best or not / 
Endless disputes would result. That we assume nothing 
more than the fact in saying these things has been proved 
beyond question. Some years siuce a co-operative cotton 
mill was started in Lancashire, and totally failed, because 
of the incessant strikes which took place. The manager 
who pleased one department did not please another ; the 
hours which suited oneset of hands were unsatisfactory tothe 
rest, and soon. It may be urged that this was aresult of bad 
management, Perhaps so; but it is difficult to conceive 
how any concern is to be kept going in which co-opera- 
tion is to be so fully carried out that every man will 
be his own master ; and if some individual be intrusted 








> ie 
~ 


32 


THE ENGINEER. 


Aprit 10, 1874. 





SS 





with supreme control, then much of the old difficulty will 
arise, and the state of affairs will be precisely in some 
degree the same as though wages were paid instead of 

rofits being divided. Sentimental grievances are a fruit- 
fal source of labour disputes, and co-operation cannot 
touch these things. 

The co-operative system will gain ground, and it will, 
we believe, be found upon the whole to present certain 
advantages over the ordinary system, but too much must 
not be expected from it. Properly worked, each man 
should be paid a certain fixed wage, with a quarterly or 
half-yearly distribution of profits, and in all cases the work 
must be done by the piece. This is the only method by 
which an equitable distribution of profits may be assured. 
It is more than probable that the members of a co-opera- 
tive concern would willingly consent to work by the piece, 
which Union men will not do. If co-operation conferred 
no other boon than the general introduction of piece work, 
it would still be worth trying on that account alone. 


DUBLIN WATERWORKS, 


Ir has been frequently asserted that London, taken on 
the whole, is the best watered, best lighted, and best 
sewered city in the world, and there is very little doubt but 
that the assertion in the main is correct. At the same time, 
it is possible that its claim to this enviable superiority may 
be due rather to the combined merits of the three principal 
features alluded to than to any of them individually, with 
perhaps the exception of the last mentioned. In point of 
drainage and sewerage, so far as the most important con- 
dition is concerned, that is, the removal of all sewage and 
refuse matter from the immediate habitations of the people, 
our metropolis has no rival. The subsequent utilisation of 
the sewage is another matter, respecting which nothing 
has practically been yet accomplished. 

Taking the lighting of London by itself, it must be con- 
fessed that it is by no means equal to what it ought to be, 
and that the arrangements, both with regard to the quan- 
tity and quality of the gas, are inferior to those which pre- 
vail in some of our large provincial manufacturing towns. 
The same may be stated regarding our water supply ; while 
the quantity is sufficient, the purity of the water is below 
the standard of that furnished to other cities and towns of 
importance. ‘This will always be the case so long as the 
supply is derived from the present sources. It has been 
laid down long ago by indisputable authority that rivers 
and streams upon which any traffic is carried on are not 
proper sources from which to draw a supply of water 
for drinking and domestic purposes. Filtration and puri- 
fication will do something to palliate, but not to remove 
this evil. 

Independently of the purity of the London waters, the 
principal deficiencies in the system are, the want of a con- 
stant supply and a high-pressure service. In these respects, 
as well as in the other particular, the Hibernian metro- 
polis has the advantage of us. It is not long since the 
whole of Dublin has been supplied from a new source by 
a series of works of considerable magnitude, which may 
be said to constitute one of the most recent examples 
of hydraulic engineering upon a large scale. The 
new source is the river Vartry, which, flowing through a 
district of which the geological character is clay slate, 
affords a supply of very soft and pure water. <A careful 
analysis of this water demonstrates that it is nearly iden- 
tical in its nature with that derived from Loch Katrine for 
the town of Glasgow. One of the chief features in the 
construction of the Dublin Waterworks is the large em- 
bankment thrown across the valley of the Vartry to form 
the reservoir and impound the water. The greatest depth 
of the bank is 66ft., or 24ft. less than that of the cele- 
brated Bradfield embankment, the bursting of which cost 
the lives of three hundred people. While it is always 
difficult to arrive at the exact origin of catastrophes 
of this character, it has been pretty conclusively determined 
that the placing of naked pipes in the centre of the 
embankment, upon an artificially formed compressible 
material, together with the absence of valves to shut the 
water off, were radical defects in the construction. It is 
quite possible that in embankments designed for the pur- 
pose of impounding and retaining water, several causes 
may lead to their failure. <A pipe may fracture; a joint 
may draw or blow; a crack may occur longitudinally along 
the pipes, or they may be unequally affected by the pressure 
of the surrounding material. Among others—but causes 
which would have become apparent before the final catas- 
trophe—may be included the washing away of the external 
slopes, the effect of a landslip due to a communication 
between the interior of the reservoir and springs or fissures 
which had remained undiscovered. It is difficult, however, 
to perceive how a reservoir could ever be filled without this 
last cause becoming at once active for evil. The bursting 
of the Bilbery reservoir, near Holmfirth, in Yorkshire, 
was occasioned by the water overtopping the embankment, 
and running down the external slope. The valley in which 
this reservoir was constructed was of a very pervious cha- 
racter, and consisted of beds of millstone grit alternating 
with shale. Moreover, a spring existed beneath the puddle 
walls, which had not been properly carried away, and the 
puddle at this point was not water-tight. The banks leaked 
to so great an extent that they afforded a sufficient suppiy 
to the mills in the neighbourhood. 

Warned in time by the Sheffield catastrophe, which 
occurred while the Dublin Waterworks were in course of 
construction, care has been taken to avoid all danger 
that could be caused by the method of fixing the 

pipes. Instead of the La a being laid through the 

nk and puddled all round—a practice which has been 
frequently condemned by engineers, inasmuch as, omitting 
all other risks, it is difficult to make a staunch joint 
between the puddle and the pipe even with the use of 
collars and shields—a very different and more secure- 
method has been adopted. A tunnel was first excavated 
out of the solid rock and then arched over. In this tunnel 
the two mains, one of 48in. and the other of 33in. in 
diameter, are laid, and are thus perfectly free from any 
pressure, uniform or partial, which might affect either the 
joints or the pipes themselves, Only one of these mains— 





the lesser—is carried so far as the receiving basin. ‘The 
other terminates in the byewash, and is provided for the 
sole purpose of enabling the water to be rapidly let off 
from the interior of the reservoir in the event of circum- 
stances rendering such a course necessary. This provision 
is of the greatest importance, and it is one which was not 
insured on an adequate scale in the well-known case to 
which reference has been made. From the circular 
receiving basin at the bottom of the outer slope at the 
Roundwood reservoir the water is conducted by seven 
channels to a similar number of filter beds, and after filtra- 
tion flows into a couple of water tanks. An iron pipe 
having a diameter of 42in., and laid with a fall of 6ft. per 
mile, conveys the water from the pure water tanks to a 
distance of 700 yards to the tunnel, into which it is run for 
about 120 yards. This tunnel, which conveys the water from 
the valley of the Vartry undey a range of hills, and in so 
doing completely reverses the natural direction of the river, 
was the piece de résistance of the works. It is very nearly 
two and a-half miles in length, and was extremely diffi- 
cult to execute, owing partly to the nature of the work 
itself, and partly to the large quantity of water met with. 
In height it is from 5ft. to 6ft., and 4ft. in width. Twenty- 
one shafts were sunk to expedite the construction, having 
depths from 90ft. to 180ft. The gradient of the tunnel is 
at the rate of 4ft. to the mile. That proper precautions 
have been taken to prevent accidents arising from flooding, 
excessive pressure, or the bursting of any of the main 
pipes, may be gathered from the fact that, in addition to 
the 48in. pipe leading to the byewash, there is a self-acting 
stop valve at the junction of the main with the tank. 
There are also three relieving tanks erected, with heights 
above Ordnance Datum of 472°2ft., 414°0ft., and 341-0ft. 
respectively. Arriving at the northern or Dublin end of 
the tunnel, the water is received into a circular relieving 
tank, to which is connected a gauge weir for registering 
the quantity flowing into the city. 

It appears from a paper read at the Institution of Civil 
Engineers by Mr. Park Neville, and published in our 
columns of March 6th, that the results of the new water- 
works are highly satisfactory to the city and its suburbs. 
Apart from the great domestic economy resulting from the 
supply of pure soft water, the merits of the scheme are 
much enhanced by the high pressure obtainable. We find 
that in every street hydrants are placed at intervals of a 
hundred yards, and that the system is so perfect that since 
it came into practical operation no steam or hand fire- 
engine has been used to extinguish fires. It needs no com- 
ment to point out the immense difference in this respect 
between the London and the Dublin systems, To be able 
to attach a stand-pipe with hose and proper appliances to 
the hydrant, and throw a powerful jet of water over the 
highest buildings of a town, leaves scarcely anything 
more to be desired, with regard to facilities for extinguish- 
ing fires. During the construction of the works many 
predictions of a futile character were afloat respecting the 
“ormd and other properties of the Vartry water. Without 

ing too critical, a very soft water is not so pleasing to the 
palate as one of a comparative degree of hardness, which, 
owing to the minerals and gases held in solution, possesses 
an agreeable briskness of flavour. In small towns and 
country houses there very commonly is a supply of both 
soft and hard water. The former is usually collected in 
butts from the roofs of the houses; the pipe water, 
as it is termed, is laid on in the ordinary manner. It 
would at present perhaps be too much to ask that cities 
of the size of London should be supplied with both soft and 
hard water, the latter being used solely for potable purposes, 





LEGAL INTELLIGENCE, 


LEEDS ASSIZES, Aprit 6. 
LISTER Vv. MARSLAND. 
Before Mr. JUSTICE ARCHIBALD and Special Jury. 

An action for an infringement of a very important patent 
came on for hearing; it was expected to last two or three 
days, but it collapsed suddenly in consequence of the non-pro- 
duction of a document. Mr. T. Aston Q.C., and Mr. Cave 
were counsel for the] plaintiff; Mr. Field, Q.C., and Mr. Gibbons 
for the defendant. Mr. Aston, in opening the case to the jury, 
said the question to be raised would by no means be a complicated 
one. In fact, in his experience he had never known a case of this 
kind that the question raised was one of such great simplicity. 
There would be no complicated machinery to compare, and his 
lordship, he thought, would not have to deal with any difficult 
question as to the infringement. The letters patent in question 
related to the cleansing and refining of silk yarns. It was of the 
utmost importance that the yarn should be round, and smooth, 
and strong, so that when woven into a piece a surface should be 

resented suitable to the purpose for which the fabric was intended. 
The yarn was produced by the twisting together several strands of 
silk, and it was indispensable that when these were twisted 
together there stood out from those strands no filaments or knobs. 
The learned counsel produced specimens of uncleansed yarns, and 
of those which had been submitted to the process of the plaintiff's 
patented machinery. So long as any exer r ined on 
the outside of the yarn it was of little value for weaving; and it 
was essential to produce a yarn level, smooth, and of good polish 
externally, This had not been effected until the introduction of 
the machine now belonging to Mr. Lister; but from 1817 to 1861 
the preparation of the yarn was obtained by what was known as 

gassin, 








the “‘ g” process, ye passing the thread aay through 
a flame of gas, whereby the ents and lumps were burnt off 
the surface of the yarn, That plan, however, could not but be 
attended withinconvenience. The filamentsmight be removed, but a 
certain portion of ¢ remained on the material and a 
certain portion of it became embedded in what was wound on the 
bobbin of finished yarn. In 1861 some manufacturers of silk in 
Alsace conceived the idea that instead of trusting to the operation 
of a flame for the removal of the knots, the object might be effected 
in a very much better manner by means of friction and a 
pin operation, the surface being smoothed and made 
even by the threads in passing from one bobbin being made 
to rub against others until the yarn, on its arrival at the other end 
of the machine, presented a smooth and refined surface. e Alsa- 
tian gentlemen, MM. Eugeneand Charles Ab-der Halden and Adolphe 
Seiler, communicated with an agent in Paris, and t Mr. 
Benjamin Browne, of London, letters patent for England were 
taken out for the purpose of protecting the use of this machine on 
its introduction into this country. Afterwards those letters 
patent were sold for £2500to Messrs, Travis, Prince, and Tomlin- 
son, the two former being silk spinners at Rochdale, and Mr. Tomlin- 
son, a machinist there. By those gentlemen the patent was 
afterwards sold, and its modifications, to Mr. 8S. C. Lister, the 


} plaintiff, for £10,009, 





The way in which these ingenious Alsatian 
gentlemen got over the difficulty and disadvantages which 
attended the use of the burning lamps was described by means of 
models, the principle being to pass the threads over a series of 
loose rollers or round loose spindles, which worked upon loose 
pulleys, Thus the threads were made to rub against themselves, and 
also made to bite upon each other, and so remove or pinch off the 
excrescences. An exemplification of the working of the 
machinery prepared by Mr. Cowper, of Great George-street, 
Westminster, was produced, showing the apparatus by which the 
a were at length smoothly coiled on the receiving bob 
ins. The defendants, it was alleged, were using a machine 
which only differed from the patented one of the plaintiff 
in the slightest manner possible—namely, that there was a 
trifling difference with respect to the pulleys, which were made 
to revolve in fittings whereby steps were produced which caused 
conically-pointed spindles to have an agitated motion. 

Mr. Aston contended that the mechanical equivalent was so 
near that of the plaintiff’s that it was almost impossible to see any 
difference between it and the plaintiff’s machinery. He said he 
should call witnesses in abundance to prove that up to 1861 they 
never saw the excrescences on the unclean yarns removed effec- 
tually by machinery. 

At the close of the learned counsel’s opening speech, Mr. B. 
Browne, of Clapham, the original grantee of the letters patent 
was called, and he was unable to produce the original communi- 
cation on which he, in the first instance, took out letters patent, 
for the Parisian firm. He did not know what had become of it, 
but it might be amongst his papers. 

Mr. Field objected that secondary evidence could not be given 
as to the document unless its loss could be accounted for. 

Mr. Aston—to Mr. Browne: Did you, otherwise than by means 
of the communication received by you from abroad, make the 
vention for which you took ont letters patent ? 

Mr. Field objected that as the communication from abroad was in 
writing it must be produced, particularly as Mr, Brownehad altered 
the original. 

The judge, after consulting Mr. Baron Pollock, decided that 
until the original communication could be accounted for, secondary 
evidence of it could not be given, because Mr. .Browne presumed it 
might be among his papers. This was not a technical, but a 
substantial objection, which went to the root of the matter, There 
must be a nonsuit. 

Mr. Aston asked for an adjournment. 

His lordship adjourned the case to the next assizes on plaintiff 
paying the costs of the day. 





EXPERIMENTS WITH H.M.S. GREYHOUND.* 
By Mr, WILLIAM FROUDE, F.R.S., Vice-president, 

THE experiments which form the subject of this paper were 
instituted by the Lords Commissioners of the Admiralty, at the 
request of the Committee on Designs for Ships of War, on whose 
attention the importance of the object had been strongly pressed 
by Mr. G. P. Bidder, a member of the committee. Mr. Bidder 
and myself (also a member) were appointed a sub-committee to 
carry out the experiments; but as Mr. Bidder’s other engagements 
did not admit of his devoting to the investigation the uninterrupted 
attention, extending over a considerable period,t+ which it would 
manifestly require, it was decided, after we had carefully discussed 
together, and agreed on thedesign of theapparatus tobe used and the 
modus operandi to be pursued, that the conduct of the investigation 
should be left in my hands. I had the advantage, however, 
of Mr. Bidder’s presence and counsel during many of the 
experiments ; and their progress was occasionally watched by other 
members of the committee. The point to be determined was the 
resistance experienced by a ship of considerable size and of known 
form and dimensions, when moved through smooth water at various 
speeds. This point had never been determined with even approxi- 
mate exactness ; such information as has been possessed relevant 
to it had been derived almost solely from measured-mile and other 
similar trials made with steamships. But in all such trials the 
friction, the air-pump duty, and other resistances of the engine, 
and the resistances involved in the action of the propeller, are in- 
extricably interwoven with the deduced resistance of the 
ship ; the result obtained is not the simple result sought, and, in- 
deed, as will be seen, differs widely from it. Hence the results of 
this inquiry are of fundamental importance, if only from the light 
which, when compared with those derived from steamship trials, 
they tend to throw on the subject of engine-friction and of the 
action of propellers. Moreover, they have special value as affording 
data for testing, or possibly correcting, the formula by which 
Professor Rankine has endeavoured to express approximately the 
probable resistance of a ship of given form, or, again, for 
assigning numerical values to the constants embodied in any 
formulz which may be suggested by other investigators. They 
have also an important bearing on another experimental 
inquiry which is being carried on by me under the sanction 
of the Admiralty, namely, the endeavour to determine the resist- 
ances of a ship of any given form by the much simpler process of 
determining those of a sufficiently large model of the ship—a 
method the value of which depends on the correctness of the scale 
of comparison by which the resistances of the ship are inferred 
from those of the model. The scale which has been propounded 
possesses undoubted primd facie theoretical truth, and some ex- 
perimental justification, and would be tested completely and might 
receive correction by help of the trial of a full-sized ship. In the 
conduct of the experiments more difficulties were to be mastered 
than are at first sight obvious. To obtain a tolerably satisfactory 
determination of a ship’s speed in the usual method on the 
measured mile requires, for each speed, a succession of many mile 
runs, alternately with and against tide; and from the variation 
which may meanwhile be occurring in the speed of the tide, some 
elements of doubt are even then involved in the final average. To 
complete a measured-mile trial satisfactorily, with a ship under 
her own steam, involves in the turnings considerablefcare, and is at 
best a lengthy operation. When one large ship is towing another 
large ship, the difficulty and the expenditure of time would be in- 
creased enormously ; and bearing in mind the number of speeds to 
be tried, and the variations of trim and immersion which the 
experiments, to be complete, should contemplate ; and, lastly, the 
uncertainties of weather, the process would be interminable and 
extremely costly. Again, the variations of towing force, which 
must inevitably occur during such a lengthened trial, would render 
the record of mere dynamometric strains uncertain and delusive. It 
was in fact obvious that, to be satisfactory and conclusive, the 
records alike of speed and of force must be continuous and auto- 
matic; and if such a speed-record could be obtained, it would be 
comparatively easy to combine with it a force-record, by automatic 

ements of well-known ; but to obtain such a speed- 
oa was a problem which had not yet been even approximately 
SOlV 

The method adopted was one suggested by Mr. Bidder, which 
prima facie promised complete success. It consisted in paying out 
a continuous length of twine attached to a logship of large area, the 
twine, as it passing round and gripping a counting-wheel of 
definite circumference, which was geared so as to transmit the 
motion thus obtained to a revolving cylinder charged with a long 
sheet of r, the length of which occupied the entire circum- 
ference of the cylinder. The circuzaferential travel of the sheet 
thus represented the ship’s travel on areduced but measurable 
scale ; and on it the force indications of the dynamometer, and a 
time scale supplied by a piece of clockwork, were simultaneously 
and automatically marked, The sheet of paper, when removed 
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from the cylinder, exhibited, in fact, a straight base line, traced 
along one of its edges by a time-pen, carrying a series of slight 
indents, the intervals ) Bann which corresponded with the 
lapse of 24sec., the lineal measure of each interval being one 
thousandth part of the space travelled by the ship during 
the time-interval ; while a separate pen, the distance of which 
from the base line was governed by the dynamometer and thus 
indicated the towing-strain, continued to record the momentary 
amount of the force, opposite the corresponding moment on the 
time-scale. By carefully scaling the time-intervals throughout the 
course of eavh experiment, it was easy to see approximately 
whether the speed was steady, and what was its amount.* The 
several parts of the apparatus thus sketched, and the mode of 
their application, deserve perhaps a fuller description. The prin- 
ciple of construction adopted for the dynamometer may be de- 
scribed as the converse of that of the hydraulic press. The direct 
strain of the tow-rope was received by a piston L4in. in diameter, 
pressing on oil, enclosed in its cylinder. The oil, under the pres- 
sure thus applied, had access to a second cylinder, the piston of 
which, ljin. in diameter, was held in check by a spiral spring; 
and the extensions exhibited by this spring, under the pressure 
supplied by the oil, were proportionate to, and formed a measure 
of, the direct strain of the tow-rope. These extensions, reproduced 
on an erlarged scale by a properly proportioned index arm, 
were traced automatically on the paper which covered the revolv- 
ing cylinder. It should be observed that the true towing-strain is 
Jess than the actual tension of the tow-rope, because this last is a 
resultant which includes a portion of the dead weight of the rope. 
It is the horizontal component alone of this tension, or the element 
which operates in the line of motion of the ship, which it is 
proper to record. This separation was effected by bringing the 
drag of the tow-rope with a clear lead to a stout framework on 
wheels, or truck, which rested on a short piece of railway, planted 
level and fore and aft on the extreme forward end of the top- 
gallant-forecastle of the ship which was being towed. The after 
end of the truck was linked to the dynamometer; the dyna- 
mometer itself rested on the aftermost end of the longitudinals 
which carried the rails, not bolted to them, but simply anchored 
in position, so to speak, by powerful fastenings carried horizon- 
tally sternward, and secured to the bitts. The instrument, 
therefore, formed a dynamometric link in a chain, strained 
simply by the horizontal component of the tow-rope tension. 
With cylinders interied for the communication of hydraulic 
pressure, it is usual to secure the necessary tightness of tit in the 
piston and piston-rods by either elastic packing or cup-leather 
arrangements. But all such methods are known to involve con- 
siderable friction, which must unavoidably detract from the exact- 
ness of the determination of the fluid pressures experienced by 
the piston ; and it appeared possible to secure sufficient immunity 
from leakage coupled with freedom of motion, by goodness of 
workmanship and exactness of fit in the first place, and, in the 
second, by adopting the method of circumferentially grooving one 
or other of the fitted sliding surfaces.+ The dynamometer was 
constructed to carry any strain up to twenty tons; and _ this 
would be quite sufficient for the performance of its contemplated 
*proper duty. But since in getting up speed and in turning the 
tow-rope would probably deliver strains sometimes excessive and 
sonictimes oblique, for which it seemed undesirable to provide in 
the construction of the instrument itself (because the provision 
would have complicated its construction and increased the weight 
of its working parts), it was necessary to supply an independent ap- 
pliance, which could, on an emergency, be made to relieve the 
aynamometer of all strain, and which would at all times guard it 
against lateral strains of undue magnitude, This was accomplished 
by erecting a pair of strong hardwood shears, from the cutwater of 
the ship, ata short distance in front of the dynamometer-truck. 
The feet of these were upheld,by a strong bolt which passed 
through the cutwater, and on which, acting as a pin-joint, they 
were capable of rocking in a fore-and-aft plane; their heads were 
bolted together with a blocking-piece between them of a thickness 
equal to that of the cutwater, so that between them a parallel 
vertical space of that width was kept open, through which the 
tow-rope passed to the truck. The fore-and aft motion of the 
head of this rocking-frame was governed by a system of purchases, 
by which it could either be pushed forward or held back; and 
against lateral strain it was fortified on each side by strong chain 
rigging, secured below to the stem, and to which suilicient 
spread was given by lateral strutting from the upper part 
of the cutwater. The tow-rope, leading clear through the 
opening in the rocking-frame, was secured to a strong hard- 
wood bar or “toggle,” and this in turn was _ secured 
by a chain to the dynamometer-truck. When it was desired 
to relieve the dynamometer of all strain, the head of the 
rocking-shears was hove sternward, pulling with a leverage 
of about three to one on the toggle, and slacking the chain between 
the toggle and the dynamometer-truck ; and this relief was always 
given when any sudden increase of speed was contemplated, or any 
severe lateral strain was to be called into play in turning. The 
dynamometer being planted on the topgallant forecastle, the chain 
by which it was anchored to the bitts was led over a bolster planted 
on the break of the forecastle at such a level that thedragor reaction 
of the chain, the axis of the cylinder and piston-rod, and the drag- 
link by which the latter was secured to the truck, should be as 
nearly as possible in one straight line—the object of this precaution 
being to obviate the friction which would have beeninduced by oblique 
strains. And the precaution was, on the whole, successful, though 
while the experiments were in progress, the total frictional resistance, 
instead of being limited to the 30 1b. or 40 lb. offered by the piston 
and piston-rod with the cylinder empty, was found, when inclusive 
of the viscous adhesion of the oil already noted, and under maximum 
towing: strains of 25,000 lb. or 30,000 1b., to amount to 150 lb. or 
200 lb. It proved easy, however, to eliminate the errors which this 
circumstance tended to introduce into the record, by administering 
a succession of smart blows with a mallet to the cylinder or the 
framework on which it rested; for the tremor thus occasioned 
served to release the moving parts from frictional adhesion. It 
was, of course, essential to the accuracy of the experiments that 
the ship which was being towed should not be immediately in the 
**wake” of the towing ship, but should, on the contrary, be in 
water that was, as far as possible, undisturbed. To attain this 
condition, even approximately, by the use of an exceedingly long 
tow-rope, would have been impossible in the narrow waters inside 
the Isle of Wight, to which, for the sake of smooth water, it was 
generally necessary to confine the experiments. Moreover, the 
alternate tightening and slackening always observable in a long 
tow-rope would render the diagram of resistance so irregular 
as to require experiments of considerable duration in order 
to get a really accurate result. The only alternative was to keep 
the towed-ship on one side of the wake of the towing ship; and 
this was done by rigging out a 45ft. boom from the starboard side of 
the towing ship amidships, and leading the towing-hawser from 





* Bearing in mind thata speed of one knot very nearly corresponds with 
100ft. per minute, it is at once seen that the speed of the ship in knots 
might be read off by measuring the length of a single interval on a scale 
of 20 to the inch, or; more conveniently, the length of four intervals on 
a scale of 5 to the inch. 

t The skill with which this difficult part of the work was executed by 
Messrs. Kittoe and Brotherhood, the makers of the dynamometer, 
deserves special notice. The final fitting of the 14in. piston in its cylin- 
der, and of the piston-rod in its gland, was completed by the scraper ; 
the fit was at once so close that the leakage under the heaviest pressures 
was merely nominal, and so uniform that frictional tightness was com- 
pletely obliterated, and, when the cylinder was empty, a force of about 801b. 
was sufficient to move the piston throughout the length of the cylinder. 
It is true that when the cylinders were filled with oil a semiviscous 
adhesion between them and the pistons, somewhat indeterminate in its 
amount, made its appearance ; but this was incomparably less serious 
than would have arisen from any kind of elastic packing applied to the 
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her bow through a block at the end of this. The length of hawser 
used was such as to bring the bow of the towed ship about 190ft. 
clear of the stern of the towing ship. This was considered far 
enough astern to avoid any implication of the towed ship in the 
* stream-line” motions of the water surrounding the towing ship, 
while to tow her with greater scope would most probably have | 
brought her within the widening range of influence of the “‘ wake.” | 
It was also necessary that the log should be hove clear of the | 
wake of both the towing and the towed ship; and with this | 
object the log line was led through a sheave in a 20ft. spar, rigged | 
out from the starboard side of the towed ship, and the log-ship 
was dropped into the end of the water immediately under this. The 
log-ships were about two and a-half square feet in area, and were 
ballasted and buoyed so as to sink about 4ft. under water, and 
present themselves square to the line of motion. Some difficulty 
was found in paying out the log-line owing to the tendency of 
the reel of line to occasionally overrun the demand of the 
log, and then, becoming in turn retarded by its friction, to snap 
the line when the slack was taken up. To prevent this it was 
necessary to put a brake on the reel, entailing a strain, regulated 
pretty uniformly to about 2lb., on the log-line. The log-line, 
consisting of twine of good quality, was saturated with tallow. 
This improved its buoyancy, and effectually prevented it from 
contracting whenimmersed. An observerstationed on the poop of the 
towing ship noted the numberof revolutions per minute of her screw 
propeller, and communicated each observation, as soon as it was 
made, to the towed ship, by writing on a black board. Sub- 
sequently, ‘when this count was found to supply an effective 
check on the indications of the log, an observer noted the counter 
in the engine-room every minute, connecting his record, by com- 
parison of watches, with that kept on board the towed ship. Each | 
diagram taken was also carefully connected with the latter by | 
making a mark on the paper opposite the diagram pens at a cer- | 
tain instant of time noted in the record. The speed of the wind past | 
the ship was noted by a wind-gauge erected on a flag-staff on the 
forecastle of the towed ship. In the latter experiments the indi- | 
cations of the wind-gauge were automatically recorded on the | 
dynamometric cylinders by an electrical arrangement. In inter- | 
preting the naked record of simultaneous speed and resistance, ex- 
hibited by the dynamometer, it was necessary to apply certain | 
corrections, as follows :—{1) It was necessary to allow for the 
action of wind on the hull of the towed ship. It has been men- 
tioned that the speed of the wind past the ship was carefully re- 
corded by the wind-gauge throughout each experiment ; and the 
force due to this ascertained speed was estimated by the following 
experiment ;—On a favourable occasion the ship was allowed to 
drift before the wind, and the speed she thus attained through the 
water was registered by the automatic log. Since the resistance 
offered by the water at that speed was already knewn by the dyna- 
mometric experiments, it formed a measure of the effective force 
of the wind which was then blowing, and the speed of which, re- 
latively to the ship, was indicated by the wind-gauge. The speed 
of the wind past the ship was fifteen knots, and its force calculated in 
the manner described, was 3301b. ; and in estimating from this 
result the wind-correction applicable to any given towing-strain, 
it was assumed that the propulsive or retarding voice of the wind 
on the ship varied as the square of the mean speed of the wind 
past the ship in the line of her motion during the experiment. 
(2) Wherever the epeed of the ship was not quite uniform through- 
out an experiment it was necessary to regard the registered strain 
on the tow-rope as representing not simply the resistance of the 
water at the speed at which she was at the instant moving, but 
that resistance plus or minus the force due to the acceleration or 
retardation of the mass of the ship and the water surrounding her; 
and this force it was, of course, necessary to ascertain and elimi- 
nate from the recorded resistance. The speed-diagram on the re- 
cording cylinder indicated the existence und the amount of any 
inequalities in the speed ; and the force which must have been 
employed in producing them would have been at once ascertainable 
by calculation if the momentum of the ship alone had been all that 
had to be taken into account. But according to the “* stream- 
line ” theory, which is now almost universally accepted, the 
motion of a ship through the water is accompanied by an extended 
system of motions in the surrounding fluid; and any acceleration 
cer retardation of the ship involves a simultaneous alteration of the 
respective velocities of every part of this system, the force 
necessary to cause these being derived from the ship. In fact, the 
effect of these motions in the surrounding water is tantamount to 
an increase in the dead weight of the ship. A measure of the 
amount of this increase was necessary in order to make the errors 
due to acceleration calculable; and this was obtained by the 
experiment of “‘ slipping” the tow-rope when at high speed, and 
observing by the automutic record the rate at which the speed of 
the ship was destroyed by her resistance. The resistange being 
already approximately known, the momentum involved was of 
course at once determinable. (3) The tension of the log-line due 
to the brake by which it was necessary to restrain the log-reel was 
sufficient to cause a very sensible “slip” or travel of the log- 
ship—large as its area was-through the water. The slip, 
however, was probably of fairly uniform amount, as the tension 
was kept tolerably constant, and the log-ships used were always 
of the same dimensions, The amount of this ‘‘slip” was ascer- 
tained by experiment, and was about three-tenths of a knot. (4) 
It was necessarily the case that during the progress of an experi- 
ment the ship would run some distance from the log-ship, and pos- 
sibly into a tide having a speed to some extent different from that 
in which the log-ship was situated. In such a case the indicated 
speed would clearly become erroneous to the extent of the differ- 
ence of speed of the two tides; and this I think to have been by 
far the most serious element of error in the experiments. How- 
ever their accuracy was not dependent on the indications of the 
log alone, since a collateral measure of speed was afforded by the 
revolutions of the screw propeller of the tewing-ship. This is a 
more reliable measure of speed than might be at first supposed. 
It is true that the necessary slip of a screw is a rather large per- 
centage of the speed; but under the circumstances of these 
experiments there was probably no cause for variation in 
the amount of slip, except the known variations in the amount 
of the resistance to be overcome. Thus, for the relative speeds 
of different experiments, the revolutions of the screw formed a 
measure of speed perhaps more reliable than the log used, con- 
sidering the liability of the latter to error owing to the cause 
already mentioned. But the rate of revolution of the propelling 
screw could not be used asa measure of absolute speed without 
data for obtaining a correct coefficient for interpreting ‘‘ revolu- 
tions per minute” into “feet per minute ;” and these data were 
reliably supplied by the logged speeds, which formed, when duly 
grouped, large bodies of evidence, the average results of which could 
be fident pted. Of course, the values of these averages 
were to some extent different under the different conditions of 
experiment according as these conditions entailed greater or less 
resistance of the towed ship; but such differences could be 
allowed for with accuracy when the total extra slip of propeller 
screw, due to the total resistance of the towed ship, had been 
fairly determined. The experiments were carefully analysed, 
with a view to obtaining all these particulars ; and in cases where, 
after applying all other corrections, the results of individual 
experiments were still discordant, is was found that the discord 
was generally remedied by thus correcting the speeds by the 
revolutions of the screw propeller. Accordingly the final results 
given have had this correction universally cree. 

The towing-ship was H.M.S. Active ; the ship towed was H.M.S. 
Greyhound, screw sloop, 878 nominal tonnage, without masts, 
brought by ballast to the required displacements and trims. She 
was tried at three different displacements, and at each with 
different trims. Ultimately, bilge-keels, 3ft. Gin. wide and 100ft. 
long, were affixed, one on each bilge; and thus fitted she was 
tried again at different trims. In each condition she was 
tried at various speeds, ranging from about three knots to twelve 





knots and a half. The following are the particulars of the different 
conditions of trial :— 
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A sheer-plan and a half-breadth plan of the hull of the ship are 
shown in Figs. 1 and 2. Figs. 3, 4, and 5 show the load water- 
line at each of the above draughts, distinguished by the reference 
numbers. The results of the trials are graphically exhibited in 
the accompanying diagrams or curved lines. Figs, 6, 7, 8, 9, 10, 
11, 12, in which the horizontal measurements or abscisse repre- 
sent speeds, and the vertical measurements or ordinates represent 
the corresponding resistances. The diagrams thus constructed 
may be termed “‘ curves of resistance.” Fig. 6 shows the resist 
ances under condition No. 2 for any speed within the range of 
trial. The small black spots on the diagram indicate the results 
of the individual experiments after making the necessary correc- 
tions, and form the authority for the curve. Fig. 10 shows in a 
similar manner the resistances under condition No. 5. Figs. 7, 8, 
and { represent respectively the resistances under several various 
conditions, shown together for the purpose of comparison. 

In proceeding to compare the results shown by the several 
curves of resistance, it must be observed that the minutix of the 
features they present cannot be insisted on as absolutely exact, 
because minor discrepancies in result were in some cases notice- 
able when an experiment was repeated with unchanged conditions. 
The reliance to be placed on them, however, as substantially 
correct, will be reinforced by tracing the general correspondence 
between the changes of resistance which were induced by the several 
changes of trim when repeated with normal displacement, with 
light displacement, and with the addition of bilge-keels. A com- 
parison of the several curves leads to the following conclusions as 
to the character of the law of resistance of this particular ship 
under the several conditions, As dependent on differences of 
speed, it appears that, up to about 8 knots, the resistance 
is almost exactly proportioned to the square of the speed ; 
with normal displacement and trim it is thus very exactly 
expressed in pounds by the term 88 V*, being about 5600 1b. 
at 8 knots. Above 8 knots it increases more rapidly, so 
that at 12°8 knots, the highest speed attained, instead of 
being only 14,400 lb., as it would have been if the law had 
been unchanged, it has gradually risen to 24,000 lb. As 
dependent on differences of trim, the resistance does not change 
largely ; indeed, at speeds between 8 and 10 knots it scarcely 
changes appreciably even under the maximum differences of trim. 
In proportion as the ship is down by the head the resistance is, on the 
whole, increased at the higher speeds and diminished at the lower ; 
and this character of difference is maintained at both *‘ normal ” 
and “light” displacements. Comparing the resistances under the 
extreme conditions of the ship ‘‘ by the head” and ‘‘ greatly by the 
stern”, the difference is from 7 to8 per cent. at 12 knots, and 
perhaps 10 per cent. at 4knots. With the bilge-keels added, how- 
ever, the advantage of the ship at high speeds when trimmed 
“greatly by the stern” is not sustained, As dependent on 
ditferences of immersion, the resistance is decidedly less 


.at “‘light” than at normal displacement; but the difference 


is certainly not proportionate to the difference in area of 
midship section, as it might perhaps have been expected to 
be. Fig. 11 shows a curve representing the average result of 
conditions Nos, 1, 2, and 4, normal displacement, compared with 
one giving the average result of the similar conditions at 
the light displacement, viz., Nos. 6, 7, and 8; and from 
these it will be seen that the average resistance with the light 
draught between the speeds of S00ft. and 1200ft. per minute is 
about 10} per cent. less than with the deep draught, there being 
an accompanying reduction of about 16} per cent. in area of midship | 
section, of about 8 per cent. in area of wetted surface, and, 
what is far more material from an economical point of view, 
of 19} per cent. in displacement, and assumably, therefore, 
impossible engine power; it seems probable, too, that at a 
still deeper draught than with the normal displacement, 
the resistance would not be increased proportionately to 
the displacement. The excess of resistance indicated as due 
to the bilge-keels, is considerably less than should be caused by 
their surface-friction alone. Calculating from the data afforded 
by the experiments on surface-friction, made by me for the 
Admiralty, and making a very full allowance for the fact that por- 
tions of the surface of the bilge-keels would be implicated in the 
belt of water set in motion by the skin of the ship, the addition 
of these keels should cause an additional skin-resistance of 800 1b. 
at a speed of 10 knots, and varying approximately as the square 
of the speed—whereas the experiments witn the ship imply 
that the additional resistance was only about 350 lb., taking an 
average of the results obtained at speeds of from 8 to 12 knots, I 
think it most probable that this discrepancy is due to some 
difference in the condition of the surface of the ship on the separate 
occasions of experiment, which may have arisen from her remain- 
ing in dock for a week—when, however, her copper was not cleaned 
—while the bilge keels were being fitted. The experiment 
of ‘‘ slipping,” the towed ship when at high speed was not only 
desired for the purpose of correcting the indications of the indi- 
vidual experiments for the effect of irregularities in speed, but was 
also very valuable as forming an important test of that proposition 
in the theory of “‘stream-line ” motion as applied to ships. Four 
experiments of this type were made with the ship at normal dis- 
placement, two with her at light displacement—the former under 
the conditions of trim numbered 2, 3, 4, and 11, the latter under 
those numbered 6 and 8, 2 

The results of these experiments are given in Figs, 13 and 14 
respectively, as reduced to the final abstract form of “‘ curves of re- 
tardation,” In these curves the abscisse express speed of ship in 
feet per minute. The ordinates express the ** rate of retardation ” 
experienced at these speeds in terms of the loss of speed that would 
ensue in an interval of 100sec., supposing the rate of retardation 
to continue constant for that period. The intervals of time into 
which the course of each experiment was subdivided in determining 
the progressive re ion, were in fact only 1}sec,; but in ex- 
pressing 


tardation, 
the measure of the rate the larger figures are more con- 
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venient. To arrive at the results, the first step was to lay off 
the data obtained in each experiment as a curve, in which the 
abscissw expressed “‘ time” and the ordinates ‘‘ travel.” 

Graphic differentiation of the curves thus constructed gave of 
course a corresponding series of diminishing speeds; and these were 
laid off as curves in which the abscissee expressed “time” and the 
ordinates “speed.” Tbe speed-curves were in turn graphically 
differentiated, and gave the retardations experienced at the several 
speeds ; and the retardations thus determined are used in construct- 
ing the final or abstract curves given in Figs. 13 and 14. 

A companion curve, given in dotted lines in each figure, 
expresses, in the same terws, the rate of retardation which would 
have been exhibited if it had been the ship’s mass taken alone 
and uninfluenced by the companion motions of the surrounding 
water that was being retarded by her known resistance at the several 
speeds. The irregularities of the curves obtained by the differen- 
tiation require explanation; they result, no doubt, partly from the 
circumstance familiar to all who are engaged in investigations of 
this kind, that in graphic solutions, unlike those of pure mathe- 
matics, ** differentiation” is more difficult than “ a 





from Fig. 16 is 1°065, being in both cases considerably less than 
that obtained from the retardation ex ents, 

The very great alternations of force which were involved in the 
alternate tightening and slackening of the tow-rope, which it 
seemed impossible to avoid while the acceleration was in progress, 
and the effects of which are manifest in the great and characteristic 
irregularities of the curves of acceleration, detract considerably 
from the reliance to be placed on those results ; and on the whole 
I am inclined to think that the ratio 1‘°20 which was deduced from 
the retardation experiments is to be accepted in preference. 

In reference to the question of waste through engine friction 
and defective efficiency of propeller, I subjoin a comparison 
between the results of these experiments and the performance of 
the ship on the measured mile, I have selected for this pu 
a trial of the Greyhound at Plymouth on July 29th, 1865, in which 
she had the same draught as that styled ‘‘ normal displace- 
ment and trim ” in these experiments. I have also imported into 
the comparisons a trial of 4 the ship Mutine, sister ship of the 
Greyhound, on February 9th, 1865, at precisely the same displace- 
ment. 





This inevitably follows from the smallness of the quantiti 

be taken account of, since, within certain limits, the absolute 
magnitude of the error we make in measuring a small quantity 
is likely to be as great as that we make in measuring a large one; 
so that its relative magnitude will be great in proportion as the 
quantity itself is small. ; 

Thus, whereas if the ship’s speed were steady we might count 
it by the distance she travelled in several consecutive minutes; we 
must count it, on thecontrary, while she is undergoing retardation, 
by the distance she travels in but as many seconds, Hence an 
error of given magnitude, in time or space, will in the latter case 
be in effect sixty times as great as in the former. 

But besides these errors, which perhaps should be rather termed 
inexactnesses, it cannot be doubted that tidal irregularities (such 
as have beenalready adverted to) must have introduced into the 
results sensible errors, which were here of the more importance, 
since, from the nature of this retardation experiment, the speed- 
correction which the revolutions of the Active’s screw furnished 
during the towing experiments was no longer available, 

It was _— in fact that the slip, small as it was, of the log- 
ship would occasionally carry it from a slower into a more rapid 
current, or vice versd—circumstances under which the consequent 
speed-errors would be at a maximum, since the whole difference of 
tidal speed would thus be introduced into the speed-record, without 
any real change in the speed of the ship. 

Or again, as must have happened more frequently, the ship her- 
self might traverse water having varied tidal speed, and would 
therefore at once experience the altered rate of retardation due 
to this adventitious alteration in her speed through the water, of 
which the speed record could take no cognisance. 

It is of course impossible to say to what exact extent either of 
these forms of error was in reality the cause of the greatest of the 
irregularities instanced; but it is possible, and at the same time 
instructive, to trace out to what extent one or the other must have 
been called into existence if the whole of the irregularity apparent 
in the worst of these curves, namely, that under condition No, 4, 
were attributable to it. The result is as follows :— . 

The experiment in question occupied a period of not quite 7 min., 
which we may divide into three approximately equal parts, corre- 
sponding with the main features of the irregularities which its 
results contain. And the irregularities are such as would have 
arisen if during the successive intervals the log-ship had deviated 
into tidal changes such as to carry it first ahead at a mean speed 
of 15ft. per minute, then astern at the same speed, and then again 
ahead at 18ft. per minute. Or, again, they would have arisen if, 
during the successive intervals, the ship had encountered first a 
relatively adverse tide of 75ft. perminute, thenarelatively favourable 
one of 120ft. per minute, and lastly an adverse one of 180ft. or 190ft, 
per minute.* With this explanation I think that even the worst of the 
irregularities which the curves of retardation present cannot be 
held to invalidate the conclusion to which their general character 
points. This may be best arrived at by a comparison of the meai 
of the areas which the several curves of retardation contain on a 
given length of base, with that of the dotted curve which shows 
what would be the rate of the ship’s retardation due to her resist- 
ance if her own mass alone were the baris of the calculation. The 
ratio of the former area to the latter will be the inverse ratio of 
the ship’s virtual mass—inclucing the dynamic effect of the sur- 
rounding water—to her actual mass. The smaller the rate of 
retardation the greater must be the virtual mass, 

Treating thus the curves in Figs, 13 and 14, the former of which 
relates to the ship at her normal displacement, the latter at 
her light displacement, her virtual weight appears to be in the 
former case 120, in the latter 1°16, her actual weight. It is not 
improbable that the ratio would be somewhat the smaller with the 
ship at the lighter draught ; at all events as only one experiment 
was tried under the latter condition, while under the former con- 
dition there were five, it seems,that the true ratio cannot well 
be more than, though probably it is not much under 1°20. 

With the object of testing the results of the retardation experi- 
ments by examining the operation of the same principle from a 
somewhat different point of view, two experiments were made in 
which the ship was subject to the greatest accelerating force which 
the towing power of the Active and the strength of the tow- 
rope ag oo oe 

It had, indeed, appeared at first sight that a far more critical 
test of the principle could thus be applied ; for it seemed as if the 
very greatest strain which the tow-rope could bear might be 
applied to the Greyhound when actually or nearly motionless, 
and when therefore the effect of her resistance and the possibility 
of error in estimating it would be almost eliminated. 

But unfortunately this hope could not be realised, because in 
order to commence y the from a state of rest, it appeared on reflec- 
tion that it would be necessary to have the tow-rope already 
horizontal, yet without strain; for with it hanging in a bight it 
was impossible for the Active to go ahead at full speed, since the 
sudden strain brought to bear by its being straightened would 
have been altogether inadmissible; yet so small was the ship’s 
resistance at low speed that the tow-rope was not even approxi- 
mately straightened until a speed of about six knots was attained 
nor could this condition of an effective start have been established 
except by securing the stern of the Greyhound to some ship at 
anchor, by a slip-rope which should be let go only when the strain, 
after having been gradually brought to bear, had risen to a sufli- 
cient maximum. 

The numerous practical difficulties which this arrangement 
would have involved, prevented it from being seriously contem- 
plated ; and the results of the two experiments tried are in conse- 
quence less instructive than those of the retardation series, They 
ure represented in Figs, 15 and 16 in terms analogous to those used 
in Figs. 13 and 14, having also been deduced from the speed 
diagrams by an analogous method, simply substituting acceleration 
for retardation, and taking as the operative force at each instant 
not the resistance due to the speed, but the recorded tow-rope 
strain minus that resistance. 

Here, also, in each figure, a dotted line shows what would have 
been the rate of acceleration had the accelerative force acted on 
the ship’s mass alone ; and a comparison in each case between the 
area of this curve and that of the corresponding curve of accelera- 
tion, deduced from the diagrams, measures the ratio of the ship’s 
virtual and actual mass. > 

The ratio as thus deduced from Fig. 15 is 1075, aud as deduced 





* Neither of these suppositions is, in fact, a forced one. ual or even 
greater irregularities would have been frequently encoun’ but for the 
skill with which the pilot in charge selecte! the courses to be traversed; 
indeed, in spite of all precaution, an experiment in progress had to be 
occasionally interru when it was seen that the ship had crossed a 
tidal lino; and this may have happened in other cases when, 
wind or other causes, 
generally distinguishable was obliterated. 
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From this it would appear that the engine and propeller 
efficiency of these ships is less at low speed than at full speed, 
and that at the best there is a loss of 58 per cent. 

A perhaps more instructive way of treating the question is to 
compare the apparent thrust of the propeller with the actual 
omar of the ship ; and this comparison appears in the follow- 
ing table :— 
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Making the utmost allowance for engine friction, &c., it seems from 
thisimpossible to doubt that the actual thrust delivered by the screw- 
shaft is largely in excess of the resistance due to the ship, and that 
considerable extra resistance must be caused to the ship by the 
action of the screw by the diminution which that action produces 
on the hydrostatic—or, perhaps, I should say hydrodynamic—pres- 
sure of the water against the contiguous parts of herrun. I have 
often insisted on this effect of the screw working in the ‘* dead water” 
close toa ship’s stern—although considering the great importance 
of the subject, I have had but small success in my endeavours to 
draw attention to it, and I believe that there is a general a 
that the effect is but small in the case of a ship having as fairly fine 
a runasthe Greyhound, Nevertheless, it seems to be considerable, 
and this is corroborated by six of the towing experiments at 
‘* normal trim and displacement,” taken with the screw lowered 
into its working position. In three of these six experiments the 
screw was allowed torevolve, and it will be seen that in these 
three cases the resistance of the ship is muck higher than at the 
same speeds with the screw lifted—nay, even than with it down 
and fixed. 

In order to test the ‘‘scale of comparison” which has been pro- 
pounded by me as furnishing a true method of inferring the 
resistances of a ship from those of a model of the ship, a model 
of the Greyhound, one-sixteenth full size, was made, and its 
resistance at various speeds determined under each of the 
different conditions of displacement and trim to which the ship 
herself was subjected. This was done in the experiment tank, 
and with the apparatus constructed by me for the experiments I 
am now carrying on with models for the Admiralty. The result 
of these experiments on the Greyhound model are shown in 
Fig. 17 in the same form as that in which the results with the full 
size ships are exhibited in Figs. 7 and 8, these results of the 
experiments with the model being free from the prominent 
causes of error involved in the full-sized trials, were ob- 
tained with considerably greater accuracy, and, consequently, 
the differences of resistance developed at different trims may be 
inferred from these with tolerable precision, and it is at a glance 
observable that these differences are generally in the same direc- 
tion as those deduced from the full-sized trials, and that there is 
a great resemblance in r between the “‘ curves of resist- 
ance ” of the model and of the ship. 

But in order to test this correctly 
definite ‘‘law of comparison,” which may be thus stated :-—If 
the ship be D times the ‘‘dimension,” as it is termed, of the 
model, and if at the speeds V,, Vo, V;: . . . the measured resist- 
ances of the model are R,, Re, Ra... ., then for speeds VDV,, 
/DV2, VDV;. .. . of the ship, the resistances will be D5R,, 
DsRe, D'R: .... To the pts of model and ship thus related 
it is convenient to apply the term “corresponding speeds.” This 
law would certainly hold good according to the old rule that the 
resistance varies as the square of the velocity, and again as the 
area of the surface exposed to resistance, or as that of the mid- 
ship section—a law which has been generally held to express ac- 
curately the resistance due to surface friction, and the formation 
of d water eddies, of which the wake of a plane moving at 
right angles to itself may be regarded as the most perfect 
example ; and, as will be presently seen, there is great reason to 
conclude that almost the only element of resistance over and be- 
yond these is that due to the formation of the waves which the 
passage of the ship creates. These waves are undoubtedly origi- 
nated by the differences of hydrodynamic pressure inherent in the 
system of ‘‘stream-line motion” which accompanies the ship ; 
and, according to theory, when the originating forms are similar, 
and travel at speeds proportional to the square roots of their 
respective dimensions, the resulting forces being as the squares of 


it is necessary to apply the 


it, on scale, 
of similar form 320ft. 
on sixteen times that 
model of the 


"10ft. long, travelling at 2h 


> Sa ones at | the 


portionate to the cubes of the dimensions of the forms, and would 
therefore strictly follow the law of comparison already quoted. A 
confirmation of this proposition of the similarity of the waves 
caused by similar forms travelling at corresponding speeds was in- 
cidentally afforded by the experiments made by me for the 
Admiralty in July, 1872, on the form pro » | Mr. Ramus, in 
which two similar models of greatly different dimensions were 
tried at various The configurations of the water surfaces 
in contact with the models were carefully noted in every case, and 
were found to accord precisely with the above theory ; and dia- 
se Sana this were sent in with the rt upon Mr. 

mus’ pi . With the Greyhound model also the resem- 
blance to the waves developed by the ship at corresponding speeds 
was most striking, even to the peculiar features of the surge at 


the bow. 

The “law of comparison” then would be absolutely correct if 
the elementary resistances due to wave making, to surface friction, 
aud to the formation of dead water eddies constituted the entire 
resistance, and if, as has been generally believed. it were strictly 
true of the latter two elements alike that the resistance varies as 
the square of the speed and as the area of the surface on which it 
acts. With reference to dead water eddies, indeed, this double 
pocpeaiten, may be confidently accepted; but the experiments on 
surface friction, of which a report hasbeen sent in by meto the Ad- 
miralty, show that, in regard tothis latterelement at least, the pro- 
position does not express the exact truth. In fact, in dealing with 
surfaces having so great a disparity in length and speed as those 
of a model and of a ship, a very tangible correction is ne ; 
but it is one of easy application, and the data afforded by the 
friction experiments are so definite that there is practically no 
room for error in its application, given the nature of the surface 
of the ship. Unfortunately that is to some extent an unknown 

uantity in the case of the Greyhound ; indeed, the differences 
+ may be caused by difference in quality of surface being very 
considerable, the absolute resistance of any ship is an indetermi- 
nate quantity, and thus the test of the law of comparison which 
the full-sized | trial affords proves less definite than might be wished, 
and it is desirable to trace out the limits of the indefiniteness. 

To compare conclusively the resistance curves of the ship and 
of the model, the best representative we can select of each will be 
an average of the curves which give for each the results at the 
several trims ; and, proceeding on this assumption, the corrective 
data which the experiments on surface friction supply may be 
introduced into the comparison as follows :—In Fig. 18 the ordi- 
nates of the line A A show the resistance at various speeds of the 
model of the Greyhound at normal displacement, being an average 
of the resistance at different trims. Those of the line B B show 
the resistance of the model due to surface friction alone, calcu- 
lated from the experiments on the supposition that the quality of 
the ship’s skin is equivalent to what became a serviceable standard 
of quality in those experiments, namely, that of smooth shellac 
varnish;* consequently the remainders of the ordinates (i.e. the 
parts included between line A A and line B B) express the 
resistance due to other causes than surface friction; and to these, 
it seems certain, the law of comparison correctly applies; henca, 
the portions of the ordinates which are included between the two 
lines A A and BB represent correctly, when interpreted by the 
scales appropriate to the ship, the resistance of the ship without 
sutface friction. The resistance of the ship due to surface friction 
is then calculated in the same way as that of the model; and it is 
represented by the line C C, measuring the ordinates downwards 
from the line B B on the appropriate scales. Then the ordinates 
of the curve A A, measured Sedat from the curve C C instead 
of from the base, represent the total resistance of the ship as 
deducible from that of the model. 

The corrected resistance curve thus deduced for the ship repre- 
sents, it should be mentioned, her resistance in fresh water (the 
models are tried in fresh water) and must be appropriately cor- 
rected for a comparison with her sea-going trials, According to 
the theory on which the law of comparison is based, the corre- 
sponding speeds will bethesame for either salt water or fresh; there- 
fore no modification is required in the speed scale. But the 
resistance due to wave-making will be, at any given speed, precisely 
proportionate to the density; and I have found, by an experiment 
on the flow of water through a long pipe, that the frictional resis*- 
ance for a given speed also varies as the density; conse- 
quently, the fresh water resistances must be increased in the pro- 
portion of the density of salt water to fresh. In Fig. 10 the resist- 
ances thus finally deduced for the ship from the model are shown 
again by the line A A, while those obtained from the trial of the 
ship herself are shown by the line B B; and it will be seen 
that the latter are in excess. As has been already men- 
tioned, it is not easy to ascertain the resisting quality 
of the Greyhound’s surface with precision ; jbut it is not impro- 
bable that her copper, deteriorated by age, possessed a 
decidedly worse quality of surface than fresh varnish, for which 
the curve shown is estimated ; and this circumstance may account 
for the excess which the resistance of the ship herself thus exhibits. 
The excess may be instructively quantified by saying that it is 
about equivalent to what would have resulted if the surface 
assumed for the ship, instead of consisting of fresh varnish through- 
out, consisted of a skin of ordinary unbleached calico for one-third 
of its area—that is to say, for an area equivalent to the surface of 
the keel with a strip 5ft. wide on each side of it throughout the 
length of the ship. e result calculated on this hypothesis is ex- 
hibited by line C C, Fig. 19. This explanation shows that a quality 
of surface, which it requires no violent supposition to attribute to 
the ship, would fully explain what at first sight appears incon- 
clusive in the actual comparison between the ship and the model, 
regarded as a test of the law of comparison. It is obvious, indeed, 
that there is no special fitness in the comparison between the old 
copper of an old ship and a smooth surface varnished with shel- 
lac ; and the latter was only selected because its easily secured 
uniformity of —_ rendered it suitable as a standard among 
those I had subjected to experiment; and, on the other hand, 
there is no violence in the supposition that, if the series of 
experiments on surface-friction had included a surface of 
a eT counterpart to that of the Greyhound’s copper, its co- 
efficient of resistance would have been equivalent to two-thirds 
varnish and one-third unbleached calico. The comparison, there- 
fore, between the ya yang ship and the Greyhound model 
certainly throws no doubt on, if it does not conclusively verify, 
the law of comparison between ships and models, the discrepancy 
which it presents being onlysuch asmightarisein as the = 
formances of any given ship under two different conditions of skin. 
AndI may not, unfitly, recapitulate here, inconfirmation of the law, 
the following considerations which appear to me to demonstrate 
that (taken as including the definite corrections which have been 
assigned to it) it overlooks no real element of resistance, and 
correctly quantifies the elements which it in terms contemplates. 
Of these three elements only two are experienced by a body 
wholly submerged—namely, the drag of dead-water eddies and 
surface-friction ; and, indeed, according to the improved percep- 
tion of the nature of fluid-resistance which the theory of stream- 
lines has supplied, these two elements constitute the entire 
resistance of a totally maga body, and may be taken as typical 
of fluid-resistance proper. Now it has been already pointed out 
that the former operates in exact conformity with the law of com- 
parison, and that the latter operates in appréximate conformit; 
with it, being also amenable to determinate corrections, whic 
render the conformity in effect exact. This establishes the 
law for a body wholly submerged. 

Again, on transferring the path of the resisting body to the 
surface, the dynamic conditions of the surface obviously introduce 
* For this calculation, the immersed skin was carefully measured, and 
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MR FROUDE’S EXPERIMENTS ON H.M.S. GREYHOUND. 
(Por description see page 252.) 
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one prominent”new element into the constitution of the resistance 
—namely, the performance of work in the formation of waves; 
now there seems no room for error in the general reasoning by 
which it was shown that this element also would conform to the 
law of comparison. Moreover there is no reason whatever to sup- 
pose that the proximity of the surface introduces any other new 
element of resistance of appreciable magnitude ; and the conclusion 
that it does in fact introduce no other is strongly supported by an 
analysis of the resistance curves taken in connection with the initia- 
tion and growth of wave development, regarded as a function of the 
speed of the ship or model. 

Thus, in Fig. 18, it is to be seen that at a speed of 100ft. per 
minute the line A A, which represents the recorded resistance of 
the model, nearly coincides with the line-B B, which shows the 
calculated resistance due to her surface friction alone ; and this 
implies that up to that speed almost the whole resistance is 
accounted for by surface friction, the small residuum being probably 
due to the drag of dead-water eddies. Now up to this speed, it 
was plainly visible that the model travelled without producing 
sensible waves. As we proceed further and further along the scale 
of speed, we find that the two lines diverge increasingly, showing 
that, as the speed increases, the entire resistance becomes more 
and more in excess of that due to surface friction. But here also 
the wave phenomena were inaccordance with those of the resistance. 
For the formation of waves of sensible magnitude became apparent 
just at the speed at which the excess of resistance becomes marked 
by the divergence of the lines ; and to all appearance the increase 
in the magnitude of the waves exactly kept pace with the increase 
in the excess of the resistance : thus it is impossible not to attri- 
bute the growth of the excess to the growth of the waves. Coup- 
ling this visible justification of the principle on which the law of 
comparison is founded, with the circumstances that the law is not 
open to any known objection, and that, moreover, a very rational 
assumption as to the quality of the Greyhound’s surface would 
render the results of her trial a conspicuous verification of it, 
there appears to me ample reason for accepting it as the true law. 


SUMMARY AND REMARKS. 


To sum up shortly the results of this investigation :—(1) The 
method of conducting the experiments with the full-sized ship 
may be considered to have been in almost all respects very success- 
ful, especially considering the novelty and magnitude of the work. 
The expedient of towing from along outrigged boom, so as to be 
clear of wake disturbance, answered perfectly—the Active (3078 
tons, 4015-H.P., 15 knots measured-mile speed) towing the Grey- 
hound (1157 ton) at nearly 13 knots speed, from the end of a boom 
45ft. long, without any difficulty in steering. A perfectly straight 
course of each ship was skilfully kept by the officers in charge, 
The dynamometer, with its arrangements of towing-truck, Xc., 
was in all respects successful, This instrument is at Portmouth, 
and, should occasion require, may be usefully employed for simi- 
lar or kindred experiments. If the apparatus were to be used 
again for towing ships, a more compact appliance for relieving the 
dynamometer of sudden strains should be devised in place of the 
somewhat rude though effective arrangement of relieving rockers I 
adopted in the Greyhound. The arrangements for recording the 
speed were less successful than there seemed reason to hope, chiefly 
in consequence of the irregularities of tidal currents. In any fur- 
ther towing trials that might be made, I should recommend the 
adoption of a powerful screw-log which should record its revolu- 
tions on the diagram, together with a Berthon log, for the con- 
venience of noting promptly variations in speed. While the arrange- 
ments on the whole answered well, my experience in the conduct 
of these experiments fully bore out the views I had previously ex- 
pressed, of the almost impossibility of entering ona comprensive 
investigation’of the properties of different forms of ships by full 
sized towing trials. In the trials with the Greyhound we had the 
good fortune to meet with six weeks of almost uninterupted 
tine weather. 

(2) With regard to the results of the experiments as elucidating 
the performances of ships such as the Greyhound :—(a) the actual 
amount of towing strain for the Greyhound—which is interesting 
as exhibiting the small amount of resistance that ships offer—was 
approximately as follows:—At 4 knots, 0°6 ton; at 6 knots, 1°4 
ton; at 8 knots, 2°5 tons; at 10 knots, 47 tons; at 12 knots, 90 
tons. (l) A comparison between the indicated horse-power of the 
Greyhound, when on her steam trials, and resistance of the ship, 
as determined by the dynamometer, shows that, making allowance 
for the slip of the screw, which is a legitimate expenditure of 

ower, only about 45 per cent. of the power exerted by the steam 

is usefully employed in propelling the ship, and that no less than 
58 per cent, is wasted in friction of engine and screw and in the 
detrimental reaction of the propeller on the stream lines of the 
water, closing in around the stern of the véssel.* Thus there appears 
to be an ample field for improvement in the propulsion of vessels, 
(c) Altering of the fore-and-aft trim of the ship appeared to 
show that no very great difference in the vessel’s resistance 
when under steam would be effected by ordinary changes 
in her trim. (d) Lightening, and so diminishing the displace- 
ment of the ship, did not seem, in the case of the Greyhound, 
to be proportionally advantageous, This result, so far as it goes, 
indicates a superiority as regards resistance in deep rather than 
broad ships. (c) The screw (two-bladed), when lowered and re- 
volving freely, gave even a greater resistance than when fixed with 
the blades upright. (/) The addition of bilge keels of considerable 
size (100ft. long and 3ft. 6in. broad) produced an increase of resist- 
ance less than there appeared good reason to anticipate, and un- 
important compared with the total resistance of the vessel. 

3. As I have not been able myself to construct or to appreciate 
any general expression which has seemed to me to be even theo- 
retically satisfactory for determining a priori the resistance of any 
given form of ship, I am not in a position to point out how far the 
experiments with the Greyhound are of use, either in determining 
the validity of such formule or interpreting their coefficients, 

(4) The experiments with the ship, when compared with those 
tried here with her model, substantially verify the law of com- 
parison which has been propounded by me as governing the 
relation between the resistance of ships and their models. 

This justifies the reliance I have placed on the method of 
investigating the effects of variation of form by trials with varied 
models—a method which, if trustworthy, is equally serviceable 
for testing abstract formule, or for feeling the way towards 
perfection by a strictly inductive process. 

Description of Diagrams on page 255, 

Figs, 1 and 2—Sheer drawing of H.M.S, Greyhound. 

Figs. 3, 4, and 5— Water-lines of H.M.S. Greyland under the 
several conditions of draught and trim. 

Fig. 3—Under conditions No. 1, 2, 3, and 4. 
Fig. 4—Under conditions No. 5. 
Fig. 5—Under conditions No. 6, 7, and 8. 

Figs. 6 to 12—Curves of resistance of H.M.S. Greyhound under 
several conditions of draught and trim. 

Fig. 6—Normal displacement and trim (condition No. 2). 

Curve of resistance 
Conese Condition No. 2 simply er 
records 0: 0c. 
wcaniiieane: Do with screw down revolving * 
Fig. 7—Normal displacement. 
Condition 

No, 2. Normal trim 

No. 1, By the head 

No. 3, By the stern 

No. 4. Greatly by the stern 








* This last-mentioned cause of waste in the pro 
to which 1 have for a long time past repeatedly called attention. I inves- 
tigated it in small scale experiments some years ago: and my views have 
received great confirmation from the experiments with the Greyhound. 
In the series of experiments I am conducting for the Admiralty I hope to 
be able to introduce arrang its by which these points may be crucially 
tested. The subject is one of immense importance ; for, making every 
allowance for the power employed in overcoming friction of engines and 


ion of ships is one 








Fig. 8—Light displacement. 
Condition 
No. 7. Normal trim 
No. 6. By the head 
No. 8, By the stern 
Fig. 9—Normal displacement with bilge keels. 
Condition 
No. 9. By the head 
No. 10. By the stern 
No. 11. Greatly by the stern 
Fig. 10—Medium displ t (condition No. 5). 
Curve of resistance 
Corrected records of resistance P 
Fig. 11—Average of normal displacement, viz., condi- 
Wns TERE, TA GO ewedcsccccsces cs sccccceccsee 
_—_- ¢ | aati displacement, viz., conditions Nos. 
, 7, an CO recceecceeccseccccse -cecceccecocees 
Fig. 12—Average of normal displacement, without 
bilge keels, viz., conditions Nos.1, 3, and 4........ 
Average of normal displacement, with bilge keels, 
viz., conditions Nos. 9, 10, amd 11 ....cceesesecssee 
Figs. 13 and 14--Diagrams of retardation of H.M.S. Greyhound. 
Fig. 13—Retardation actually experienced ) No. 2 
by the Greyhound at normal displace-{ No. 3 — —— — — — 
ment and under conditions of trim Nos. 2,(No. 4 —~— , ——. —— 
S dand 11 .ccccccccccccsccccccccccccoces No.1l1 —..-——..— 
Retardation due to the ship’s mass alone 
(1160 tons) and her known resistance .... 
Fig. 14—Retardation actually experienced ) No. 8 
by Greyhound at light displacement 
under conditions Nos. 6 and8 ........ ) No. 
Retardation due to the ship's mass alone ) 
(950 tons) and her known resistances .... § 
Figs. 15 and 16-—Diagrams of acceleration of H.M.S. Greyhound. 
Fig. 15.—-Acceleration actually experienced 
by Greyhound at normal displacement ae 
under conditions NO. 4.....000--ee+seeee 
Acceleration due to the ship's mass alone 
(1160 tons) and the accelerative forces 
operating, i.¢., tensions of tow-rope minus 
ship’s known resistances .....scesseeeees 
Fig. 16—Acceleration actually experienced 
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by Greyhound at normal 





under condition No, 7 2... cescseeesseees | 
Acceleration due to the ship’s mass alone 
(950 tons) and the accelerative haaot 
operating, i.e., tensions of tow-rope minus ( 
ship’s known resistances ......sseseeeees 
Fig. 17—Resistance of Greyhound model, under conditions of 
draught and trim similar to those of H.M.S. Greyhound. Scale 
of model, );: 


Conditions. 
vo. 3 ES ee 


( Normal trim 


Normal By the head Nol —-—-——-—— 
displacement. ) By the stern No. 3 —-— - 
Greatly by the stern No. 4 —--—--— 

liste Normal trim No. 7 SERS 

a8 By the head Se eee eee oe 


displacement. ( Greatly by the stern No. 8 —-e oor 
Fig. 18—Resistance of ship as deduced from that of model. 

Resistance of model under average of conditions 
Nos. 1, 2, 3, and 4 

Resistance due solely to surface friction of model 

Correction for surface friction (i.¢., amount to be de- 
ducted from resistance of model before reading 
off that of ship) assuming the ship’s surface to be 
equal to that of fresh varnish 

The ship’s resistance as deduced, is measured by the parts of the ordi- 

nates between C C and A A. 
Fig. 19—Actual resistance of ship compared with that above 

deduced from model. 

Curve of resistance of Greyhound by actual experi- 
ments, average of conditions Nos. 1, 2, 3, and 4 

Curve of resistance of Greyhound as deduced from 
experiment on model, assuming her surface to 
be equal to that of fresh varnish 

Do. do., assuming her surface to be two-thirds var- 
nish, one-third calico } 





THE PRODUCTION OF STEEL IN GERMANY. 


A PAPER communicated to the Société Minérale Corinthienne 
by M. Huffeld gives an account of the actual production of steel in 
Germany. For a long period the engineers and ironmasters stood 
out obstinately against the new methods of steel making, they 
would have no other than puddled steel for rails ; of late, however, 
the reaction has become complete, and no branch of the iron trade 
has exhibited such an extraordinary extension as that of the 
manufacture of the new kinds, and the large demand which arose 
at the conclusion of the war with France has caused the creation 
of alarge number of steel works; when they are all in full 
working order the production will be colossal, and it is pretty clear 
that the home demand will not occupy them all. The greater 
number of these are in the Westphalian district, but many are also 
scattered about over the country. 

The production of Bessemer steel was long dependent on English 
pig iron, which only a short time since was considered in Germany 
to be indispensable ; that of the Georges-Marie Works was the 
only kind that came at all into competition with it. The German 
iron trade, however, made great efforts to liberate itself from 
this dependence. The works of Messrs. Krupp, of Hoerde, 
Bochum, the Union of Dortmund, of the Pheenix, of Gutchoffnung, 
of Maxhuctte in Bavaria, and of Saint-Marie in Saxony, may be 
specially mentioned as having spared neither trouble nor expense 
in order to produce the proper kind of pig iron in their own blast 
furnaces ; they did not confine themselves to German materials, but 
went to Spain, Algeria, and Sweden for their iron ores. It is 
curious that in Siberia, and especially at the royal works of 
Koenigehuette, no experiments have yet been tried with the iron 
ore of Upper Hungary, for which purpose a Bessemer steel 
— is now being erected in the works of the Archduke 

In addition to a few blast charcoal furnaces of small importance 
in Muringia and the Eifel, and small quantities made in the 
district of Siegen, when orders for spiegeleisen ran short, Besse- 
mer pig is produced exclusively at twenty works, namely :--Two 
at the Maxhuette Works, in Bavaria, from the spathic and the 
brown hematite ores of Thuringia and Eichicht. One at the Reine 
Marie Works, near Zwickau, with the above ores from Gera. One 
near Pirna, with the magnetic ore of Bergiesshiibel. Five near 
Osnabruck, with the pulverulent but very pure magnetic ores of 
Huggel. Three belonging to the Hoerde Company, with ores from 
Siegen, Nassau, and Eifel. Two at Dortmund, with the preceding 
and Algerian ores. ‘Two near Oberhausen, one at Laar, and three 
at Johannishuette, all with the preceding ores. There are also in 
construction two furnaces at Bochum, one at Dortmund, several at 
Krupp’s establishment, and elsewhere, 

Taking the annual production at from 6250 to 7500 tons per 
furnace, we have a total of about 125,000 to 150,000 tons of pig 
iron for Bessemer steel only. This quantity is quite insufficient to 
feed the existing steelworks. The number of converters now at 
work or in course of construction is over seventy. About sixty of 
these are at work, producing each on an average 25 tons of steel 
per diem, making a total of about 450,000 tons per annum. f 

This quantity of steel requires from 525,000 to 550,000 tons of 
pig iron, so that at fee Germany has to import about 375,000 to 
400,000 tons to make up the deficiency. 

If all the Bessemer steel made in Germany, or that could 
possibly be made with 1 ea means, were converted into 
rails, it would furnish 400,000 tons, or about the quantity required 
for asingle line 3000 miles long. In Germany the pig iron for 
conversion is melted in cupola furnaces, furnished generally with 
Root’s rotative blowers; for the addition of the spiegeleisen, 
which is necessarily used in small quantities on account of the 
presence of manganese in the German ore, a small reverberatory 


screw, there remains in the case of | the Greyhound some 40 per cent. « of 
—— an amount the true eause of which is certainly worthy of investi- 
gation, 





furnace is used. The converters are generally arranged according 
to the English mode, and capable of receiving five to seven tons or 
seven and a-half. At Steinhauserhuette and Dortmund only the 
steel is cast in ingots placed on trucks. As to the blowing engines, 
they are generally of the twin vertical kind; at the Phcenix 
Works, however, the engines are horizontal, of large dimensions, 
and slow moving. 

The Bessemer steel is used almost exclusively for rails, axles, 
and tires, rarely in the form of steel for tools or castings. Gener- 
ally the ingots are hammered, but they are sometimes rolled. At 
Steinhauserhuette the ingots are made of a determined profile 
and then rolled at once without any preparatory process. The 
rail mills, often provided with three reducing rolls, are of 65in. 
diameter. Alternating rolls are not in use. ‘Lhe tires are drawn 
from large ingots flattened under the hammer to 25 to 35 centi- 
metres thickness, which are broken cold, pierced, and then passed 
between vertical rolls, The axles are forged under the hammer 
with dies. The ends of rails and other scraps are either rolled 
into small bars, thrown into the converters, or used in the Martin 
furnaces, 

The Martin process has also made immense progress as regards 
its extension. There are eight furnaces at Biskupits, fourteen at 
Dortmund, twelve at Krupp’s, three at the Phoenix, three at the 
Grafenberg Works, and some at Haspe. The Bochum Works is 
constructing a large establishment, and some of the furnaces are 
ready. In all there must be fifty capable of producing abouc 
200 tons per day, supposing only one-third of them in daily work. 
All the modifications of the process are employed, utilisation of 
the scraps, simultaneous fusion of the iron and the pig, employ- 
ment of the ore directly as at the Siemens-Landore Works, and 
employment of the rotator for previous direct extraction of iron 
from the ore. The last modification, that of the employment of 
reduced spongy iron in place of ore, practised on a large scale at 
Messrs, Vickers’ at Sheffield, may be seen at the Dortmund and 
other steelworks, 

In general Martin steel is considered as taking an intermediate 
place between Bessemer steel and crucible steel, and it is specially 
employed for castings, for which it is better fitted than Bessemer 
steel on account of its superior density. It is believed that the 
Martin steel has a large career before it in this direction, for 
while, on the one hand, it takes the place of crucible steel, which 
is dearer for large castings, on the other it replaces cast iron with 
great advantage for all those parts of machines requiring great 
hardness and great power of resistance, such as mill rolls, arbors, 
cranks, &c. 





MonTHLY RETURNS FROM UNITED STATES BLAST FURNACES FOR 
Makcu 1, 1874.—Our report (says the American Manufacturer) 
for 1st March differs but little from that of lastmonth. The only 
change is that a larger proportion of furnaces are in blast, The 
stocks on hand are on the whole somewhat larger. The dull 
market of the past month combined with the increase in the num- 
ber of furnaces in blast have served to pile iron, but the amount is 
not quite so large as on the 1st of January. Unless there is a 
change for the better, stocks must continue to increase. 


























S42) ba | SS) bes 
Locality. eS 33 oN 53 
oT Aa pins 3 
on m7 of = 
wv | =) AS o 
New England .. oc co ++ c8 cs ee 6 | 420 7 460 
Now VorR sc «+ ce co ce co co cof 6295 4 860 
Pennsylvania— } é 

Schuylkill Valley sc ee te oe el OR | 4923 15 1715 

Lehigh Valley eo es ce co co eof 5150 22 4130 
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HeEe-HaWING BY MACHINERY.—A man living near Nashville 
Washington County, Ill, has recently invented an apparatus to . 
take the place of whistles for railroad signals, steamboats, fire 
alarms, factory calls, and the like. He calls it the ‘* Telephon,” 
but the popular name is the ‘‘ Steam Jackass.” The inventor is a 
stock-farmer, and has devoted much of his time to raising mules, 
whose habits and anatomy he appears to have studied carefully. 
On his farm there was a mule of more than ordinary vocal power, 
whose voice could be heard a distance of four miles in every 
direction when he once got warmed up to his work. He put the 
mule to death, and carefully severed the head from the body. He 
then injected solutions of chloride of zinc and arsenic into the veins 
and arteries of the head and neck, to prevent decay of the flesh. 
India-rubber was dissolved in sulphuric ether, and the solution 
forced through the trachea or windpipe and through the larynx or 
throat. The ether evaporated, leaving a film of rubber on the 
membranes, and the injection and evaporation were continued 
until the rubber film was found of sufficient thickness. These 
organs were then subjected to a vapour of sulphur, heated to 300 
deg., by which process the rubber was vulcanised, its elasticity 
increased, 2nd the membranes rendered impervious to steam. 
These preparations completed, a short piece of rubber hose was 
attached to the windpipe and connected with a steam boiler. It 
was a moment of agony to the inventor, as he placed the ass-head 
in the hands of an assistant and slowly pulled the valve open—a 
moment of thrilling interest. As the steam was turned on it 
passed into the windpipe, expelling the air and producing a sigh, 
followed by a groan, a snort, achuckle, then a violent coughing 
and sneezing. As a full head of steam was turned on, the most 
fearful noise, the most frightful guffaw, the most vociferous bray 
that ever assailed mortal ears was produced. The lips contracted, 
disclosing a terrible array of teeth ; the features developed a satanic 
grin; the jaws rose and fell as the steam crowded the passages, 
and the ears participated in the general movement, giving to the 
head of the ass an animated and excited appearance. ‘The man 
who was holding the head gazed upon it a moment with dilated 
eyes, colourless cheeks, knocking knees, and protruding tongue ; 

en, suddenly losing all interest in the performance, he emigrated. 
As for the inventor, his success succeeded his most sanguine 
anticipations. For an instant he contemplated the head, his 
countenance working with every manifestation of intense delight ; 
then he too started, probably to learn the greatest distance to which 
that voice would penetrate, leaving it still in operation with all 
steam on. The head had now got fully warmed up to its work, 
and that bray went hurling through the universe. It was an 
acoustic earthquake; a sky shake ; it was a storm, a hurricane of 
sound, a tornado, a cyclone of noise; it was a donkey carnival. 
A og the greatest success the world has ever known,—Boston 
Globe, 
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913. Herpert WittiaM Hart, Eastcheap, London, “ Improvements in 
shirts and other articles of wearing apparel.”—29th November, 1873. 

537. Joun Harrison, WILuiAM Loynp, and RicHarRD Henry CLAYTON, 
Blackburn, Lancashire, ‘Improvements in air pumps or vacuum 
e es, "12th February, 1874. 

835. Freperick Empson, Birmingham, “‘ New illuminating and explosive 

signals for preventing accidents on railways.” 

845. James Arraur STrewarp, Gucsignaieesh, hee egg ye Stafford- 

“Improvements in apparatus for working the facing points 
upon lines of railway.”—7th March, 1874. 

881. Jonn CrowLey and SoLtomon BLaiBeRG Cardiff, Glamorganshire, 
“‘ Improved means or apparatus to be applied to boats for saving life at 
sea.”—1l1th March, 1874. 

908. Wittiam Smiru, He 
ANDREW PINKERTON, 


ood, Lancashire, and Wituiam Hunter and 
lasgow, Lanarkshire, N.B., ‘‘ Improvements in 


wea 4 

909. CaLListus Aucustus Count pE Goppes pE Liancourt, De Beauvoir- 
road, London, “A new or improved swimming belt.”—13th March, 
1874, 

943. GEORGE Fow er, Basford Hall, Nottinghamshire, “ Improvements 
in apparatus for tipping coal.” 

945, CHartes Bennett, Poland-street, London, ‘‘ Improvements in means 
for fastening or protecting scarf pins and other articles.” 

949. Ropert Georce, New-street, Worcester, ‘‘ Improvements in taps, 
valves, and stopcocks. ”—17th March, 1874. 

955. HARRY Barrett, Brecknock-road, Camden- road, London, “*A new 
or improved detachable spring brooch back.” 

957. Paut Paruippe Francois MICHEa, Leadenh all-street, London, 
“* Improvements in the production of tannin.” 

959. Corrapo Rvurvutin1, Lausanne-road, Peckham, Surrey, “‘A new 
mode or method of ons letters and other papers more ex Peditiously 
than is done at present. 

961. Cesare Carosi and Gruserre Be.uini, Pistora, Tuscany, Italy, 

** Improvements in locomotive and other motive power engines, to be 
worked by means of atmospheric air compressed by the combustion of 
fulminating matters.”—18th March, 1874. 

967. Josepn Tanoye, Ticknell, Bewdley, Worcestershire, ‘‘ Improvements 
in machinery or tus for raising or lifting the perms anent way of 
railways, and for hittin ‘ting heavy bodies for various purposes.” 

969. JoserH Evans, Sheffield, ‘* Improvements in anvils.” 

971. ARTHUR BarrFrF and JosHva Kipp, Lawrence Pountney-lane, London, 
“Improvements in apparatus for drying, charring, granulating, 
compressing, and burning peat, and in apparatus connected there- 
with.” 

972. James BucHANAN Mirr.ees, Glasgow, Lanarkshire, N.B., “‘A new 
or improved pumping engine. ”_Partly a communication mod William 
Renny Watson, Jamaica. 

975. iannenen MELVILLE CLARK, Chancery-lane, London, “Improve- 
ments in the manufacture of chains, and in oa for the same.”— 
A communication from Augustin Onésime David, 

977. Tuomas Moy, Farringdon-street, London, ‘“ Improvements in rings 
applicable to pistons and valves.” 

979. Witt1aM Epcar Pract, Washington, Columbia, U.S., ‘‘ An improved 
method of and apparatus for utilising compressed air jin the manage- 
ment of railways, in signalling trains, elevating water, protecting 
telegraph wires, and for other purposes. 19th March, 1874 

980. BENJAMIN FRANKLIN STEV ENS, Henrietta-street, Covent- -garden, 
London, ‘* Improvements in castors.”—A communication from James 
H. Redfield, New York, U.S. 

981. Jonn Imray, Southampton-buildings, London, “ Improvements in 
apparatus for working punkahs.” 

98%. Paingas Lawrence, Union Bank-buildings, Holborn-circus, London, 
“Improvements in the mode or means of and apparatus for extinguish- 
ing fires in ships, houses, and other structures.” 

984. Epwin Hey woop, Manchester, “‘ Improvements in self-acting temples 
for looms.” 

986. James BurpeN, Birmingham, “ Improvements in steam gauges, 
pressure gauges, and vacuum gauges.” 

988. Ropert May CaFFALt, Fleet- street, London, “ Improved construction 
of portable and other commodes. 

989. James Davipson KERR, Bishopwearmouth, Durham, “A self- 
trimming apparatus adapted for loading vessels with coal, broken 
stones, grain, or other freight.” 

990. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in mills for grinding coffee and other substances.”—A communi- 
cation from Eugéne Anduze, Orleans, France.—20th March, 1874. 

993. Epwarp Tyzack, Sheffield, ‘Improvements in securing the handles 
of table cutlery and other similar articles.” 

993. WiLL1am Lockwoop, Sheffield, ‘‘ Improvements in valves for regu- 
lating the pressure of steam, air, water, or other fluid.” 

994. Jonn Reapina, Harborne, Staffordshire, “Improvements in attach- 
ing or connecting ornaments to collar and other studs, solitaires, and 
oi" dress fastenings and articles of jewellery.” 

WILLiaM WILKINSON, Moat Hall, Salop, “Improvements in the 
eee of the hood or guard for the drum mouth of thrashing 
machines, and in fencing or shielding the same.’ 

996. EDWARD WaTERMAN, Bristol, ‘‘ An improved construction of press, 
applicable to the stamping out or embossing of leather, and textile 
and other materials.” 

998. Davip Payne, Otley, Yorkshire, 
machines,” 

999. Wittiam Rosert Lake, Southampton-buildings, London, “‘Impreve- 
ments in machinery for dressing or cutting, shaping, and finishing 
stone.”-- A communication from Alonzo Stockbridge Gear, Boston, 
Massachusetts, U.S. 

1000. Joun GARRETT Toncue, South Chancery-lane, 
London, “ Improvements in book- -sewing machines."—A communi- 
— from Henry Graham Thompson, Milford, New Haven, Connec- 


“Improvements in printing 


‘ hnildd 





8. 
1001. Nd Hacky, Lower Rockliffe, Bacup, Lancashire, ‘*‘ An pagneree 
method of and apparatus for cooling liquids.”—21st Mar rch, 1874 
1002. ArTHUR SMITH, Pera Lodge, Loughborough-road, Surrey, = Improv e- 
ments in the means for purifying water ; also applic: rble for preventing 
incrustation in steam boilers, and for detergent pw poses.” 


1004. Henri ADRIEN BOonNNEVILLE, wie ene ly, London, “A new and 
————— —— for ascertaining an wim mary the distance which 
other carriages have from 





Achille Alfred Brunot, Amiens, France. 
1006. Robert MILBURN, Church-lane, he gg oa London, and Henry 
Jackson, Park-square, Leeds, Yorkshire, “ Improvements in steam 
merators and in the fire-grates of steam generators and some other 
‘urnaces, applicable in part to water-heating ap tus.” 

1009. Epmunpd Morewoop, Llanelly, Ce:m , and Joun Henry 
Rocers, Llangennech Park, near Lianelly, mshire, “‘ Im- 
provements in a; tus be used in or coating sheets of 
iron or other me 

1010. Epvarpo G1ampreTro, Naples, Italy, “ An artificial tympanum. 

1012. Witt1aM Henry CuesesrovucH, Upper Berkeley-street, London, 
“ Imprevements in treating hydrocarbon oils and products.”—A com- 
munication from Robert Augustus Chesebrough, New York, U.S. 

1013. Epwarp Tver, Old Jewry-chambers, London, “ Iinprovements in 
electric telegraph apparatus for train signalling on railways.”—23rd 
March, 1874. 

1014. BENJAMIN FRANKLIN Stevens, Henrietta-street, Covent-garden, 
London, ‘‘ Improvements in apparatus for tacilitating the transport of 
casks and other cles.”—A communication from William Johnson 
Reid, New York, U.S. 

1015. James KILPATRICK, Barrhead, Renfrewshire, N.B., 
construction of gaseliers and reflectors, which latter are 


” 


+ Imqnored 


| 1030. Henry Harnaway, Gasworks, North Shields, Northumberland 


| 1034, Jonn Stepuen CiarkeE, Liverpool, 


“ Improvements in the construction of furnaces, and in the means of 

supplying air thereto.” 

“Improved means and ap- 
pliances for audibly indica’ the removal from their ordinary stands 
of bottles and vessels con poisonous substances.” 

1036. Witt1aM Ho.tanp, Birmingham, “Improvements in stretcher 
joints for umbrellas and ls.” 

1038. Jacop Groouecan Witians, St. Stephen’s-crescent, Bayswater, 
London, “ Improvements in the manufacture of iron and steel, and 
ingots therefrom.” 

1040. Ropert Davip Napter, Glasgow, Lanarkshire, N.B., “‘ An improved 
friction meter.” 

1042. Georcre Davies and Wituiam Lees, Manchester, ‘‘ Improvements 
in fringing fabrics, and in the construction of apparatus therefor, part 
of which improvements is applicable also to the manufacture of fringe, 
and to ord: sewing machines.” 

1044. Jonas RopertsHaw, Forest Mill, opnae, near Halifax, Yorkshire, 
“* Improvements in looms for weav: 

1048. ALEXANDER MELVILLE CLARK, cery-lane, London, “ An im- | 
provement in sewing leather.”— A communication from Auguste | 
Bourdais, Paris. —25th March, 1874. 

1056. James Brapsury, Workington, Cumberland, ‘ Improvements in 
steam generators, and in arrangements in connection therewith.” 

1062. Perer Jensen, Chancery-lane, London, “‘ Improvements in the 
buffer and coupling apparatus of railway carriages, trucks, and other 
rolling stock.”—A communication from William Hutchinson Skidmore, 
Philadelphia, U.S. 

1064. Ricuarp CxristorpaeR Rapier, Westminster-chambers, West- 
minster, *‘Improvements in locks for securing switches, and for | 
Souk iste Tailway gates, turntables, bridges, and such like.”—26th | 
March, 1874 

1063. WILuiam Rozert Lake, South t London, “Im- 
provements in machinery for cutting paper, and for the manufacture | 
of paper twine.”—A communication from J. B. Wortendyke, Godwin- | 
ville, New Jersey, U.S. 

1070. Joun Dawsex, Wigan, Lancashire, “Improved arrangements and 
combinations of hollow fire-bars, hollow bridges, and boxes, to be used | 
for heating the feed-water of steam boilers.” | 

1074. Hecror Avouste Durrene, South-street, Finsbury, London, “‘ An 
improved process for treating “madder for obtaining and separating 
alizarine and purpurine therefrom.” ’—A communication from M. Jules 
Pernod, Avignon, France.” 

1076. Just Larue, Tottenham-strect, Tottenham-court-road, London, | 
“ Improvements in umbrellas and parasuls.”—27th March, 1874. 
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Complete Specifications, } 

1054. Grorcr Hase.tine, Southampton-buildings, London, “ Improve- | 
ments in sheep shears.”—A communication from David Brown, 
Glencoe, South Australia, and James Fulton, Prahran, Victoria.—26th 
March, 1874. 

1058. Steruen Revsen Krom, New York, U.S., “‘ Improvements in the 
machinery and apparatus for crushing ore, and for separating crushed 
ores and janalogous fine and granular material of different specific 
gravities.”—26th March, 1874. 

1063. Yorick JONES Murrow, Tavistock-square, London, “‘ Improvements 
in the manufacture of waterproof plates or panels applicable for 
sheathing and roofing, and in the manufacture of packing and other 
cases, tanks, hollow spheres, cylinders, and such like from paper or 
other ligneous tissues prepared with cupro-ammonium.”—26th March, 
1874. 

78. Evaentio pe Zuccato, Frith-street, Soho, London, “‘ Improvements in 
Sac simile copies of writings, drawings, and delineations.”—28th March, 
1874 


2 

1086. Martin Benson, Southampton-buildings, London, ‘‘ Improvements 
in cushioning the piston and working the valve of direct-acting steam | 
engines.”—A communication from Ezra Cope and James Riley Maxwell, 
Hamilton, Ohio, U.8S.—28th March, 1874. 

1100. Gzorce HAasELtive, Southampton-buildings, London, “ Improve- 
ments in looms for weaving narrow fabrics.”—A communication from 
Thomas William Harrison and Aaron Parker Richardson, Boston, 
Massachusetts, U.S.—30th March, 1874. 

1129. GEorGE HASELTINE, Southampton-buildings, London, - Improve- 
ments in diamond millstone dressing —A tion 
from Dauiel Larer and Samuel Everett Griscom, Pottsville, Pennsyl- 
vania, U.8.—3lst March, 1874. 








Patents on which the Stamp Duty of £50 has been Paid. 


858. Joun Forprep, Blackheath, Kent, ‘‘ Refining paraffin and sperma- 
ceti.”—30th March, 1871. 


1870. ALFRED Vincent Newton, Chancery-lane, London, “ Railway | 
carriage wheels.”—22nd May, 1871. 
866. Joan Henry Jonwnson, Lincoln’s-inn-fields, London, “Iron and 


steel, &c.”—31st March, 1571. 

906. Joun Henry Jonwnson, Lincoln’s-inn-fields, London, ‘“‘ Motive power 
engines.”—5th April, 1871. 

917. Gzorce Pui.ir, jun., Liverpool, ‘Desks, music stands, &c.”—6th 
April, 1871 

1105 @ ALExaxNpen MELVILLE CLARK, Chancery-lane, London, “ Moulds 
and cores for casting.”—26th April, 1871. 

881. Witt1amM Pearson and Hervey Brapsvry, Birstall, Yorkshire, 
“Looms for weaving.”—3rd April, 1871. 

879, James Jounson and WittiaM Jones, Manchester, “‘ Lubricating the | 
bearing surfaces of shafts, &c.”—3rd April, 1871. 

886. WiLL1amM Tuomson, Normantun, Yorkshire, and ANDREW MACREDIE, 
Sheffield, ‘‘ Casting ingots for cranked axles and other similar irregular 
forms in "steel, &c.”—3rd April, 1871. 

889. Davip CRAWFORD Prouproot, Edinburgh, Midlothian, N.B., ‘‘ Roads, 
&c.”—3rd April, 1871. 

897. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Packings for 
piston rods, &c.”—4th April, 1871. 

911. Joun Bianp Woop, Manchester, “‘ Fabric or material for covering 
floors, &c.”—6th April, 1871. 

928. THomas Bortase, Redruth, Cornwall, ‘ Dressing, 
verising, and cleaning tin, &c.”—8th April, 1871. 

910. Wiru1AM Rosert Lake, Southampton-buildings, London, “‘ Furnaces, 
&e.”—5th April, 1871. 

947. Samuet Epwarp AsquiTn, Leeds, Yorkshire, and Freprric 
ALEXANDER GREENWOOD, Bradford, Yorkshire, “Spinning wool, &c.”— 
10th April, 1871. 


calcining, pul- 





Patents on which the Stamp Duty of £100 has been Paid. 


729. James Conyers Morre.i, Leyland, Lancashire, “‘ Dry closets, &c.”— 
13th March, 1867. | 

1004. JosepH HENRY Barker, Leeds, Yorkshire, “ Milling machines.”— 
3rd April, 1867. 

990. JonaTuan PickeRtNG, Stockton-on-Tees, Durham, “ Raising weights, 
&c.”—3rd April, 1867. 

1034. WittiaM Pare tt Burcnart, Dundee, Forfarshire, N.B., ‘‘ Treating 
and softening jute, &c.”—6th April, 1867. 

1040. CLtvton Epoccumpe Brooman, Fleet-street, London, “ Producing 
oxygen.”— 6th April, 1867. 

1138. THomas Horstey, Coney-street, York, “‘ Breech-loading fire-arms, 
&c.”—17th April, 1867. 





Notices of Intention to Proceed with Patents. 


820. James Witk1g Dunuop, Leadenhall-street, London, “‘ Fire and bur- 
glar-proof buildings. ”_5th March, 1874. 

823. THOMAS N ong ey, PALMER, Lansdowne- road, Dalston, ‘‘ Meal.” — 

from Friedrich Wegmann. 





to other lights and gas jets.” 

1016. Witt1amM WALKER Fyre, Aberdeen, N.B., “Improvements in 

rams.” 

101s. James Arkrnson, Stonefield-street, Islington, London, “‘ Improve- 
ments in the means of or apparatus for stopping and regulating the 
flow of air, gases, or liquids through elastic pipes.” 

a Husert ALFRED Dove, Aston, near ham, ‘‘ Improvements 

in glove fasteners.” 


a 


A 

828. RoBERT SUrCLIFre, Castle Mills, Idle, York, ** Cleaning flues of 
steam boilers. 

831. beg "Huse, Castleford, York, “Sulphate of soda, &c.”—tth 
March, 1 

856. Waar Perks and Francis Perks, Wolverhampton, “ Charcoal 
box irons.”—9th March, 1874. 
72. Josepa Betts BRADSHAW, Clough Hill House, Rotherham, York, 
“ Hoop iron.”—10th March, 1874. 





1020. Tuomas Cow.ey Kermont, Peel, Isle of Man, ‘‘ A new 01 
torch or ,fambeau for signalling’ on board ship, aa ie other 


YS. 
1021. RGE {Henry Exuis, New Barnet, Herts, “An improved boot- 
cleaning machine, part of such machine being applicable to other 


nitLIAM Storer, No! ham, vi! in 
tus for washin; ling.” 

1024. JAMES wo coe | West 3 Brome ringing, and mangling “Improvements: in 

em) or wu e stri 

imum ee Peet te 

1025. WiLLiaAM bpm i RL ew near Manchester, “Certain 
improvements in engines worked by steam and other elastic fluids.” 

1026. CHARLES VINCENT WALKER, Red Hill, Surrey, “An 
— a eins on yy oe the names of 

app e ‘or rposes,””— a: 1874. 
1028. WILLIAM SMEATON, Newoastle-stree and WiLLiaM —— 


t, 
Tytor, N te-s' « Imi 
a lavatorice, ‘betha, an 


+ hi. 


ne 





'y and 


ak cas oy 
of which 


arrangemen 
applicable for other purposes.” 





878. G £ JAMES Hinpe, Wolverhampton, “‘ Aniline dyes.” 
879. PercevaL Moses Parsons, Melbourne House, Blackheath, Kent, 
‘* Steel and iron.” 
leaning grain, 


- sluices for preventing the overflow of water from rivers or water- 
urses,” 
3859. oan WittiaM Mircuewt, Somers-road, Southsea, “ Sizing corks, 
&c.” 


3865. ALFRED Forp, Greenwich, “ Asphaltes.”—26th November, 1873. 

3872. Ropert Josera Bepincton and Tuomas GREAVES, Birmingham, 
“ Curtain poles.” 

3879. JoserH Barker 8r 
tric telegraph apparatus.” 

3851. AurreD Pickup and Samve Carrer, Oldham, “‘ Sewing machines.” 
—27th November, 1873. 

3892. Epenezer Diver, Caterham Valley, ‘‘ Obstetric apparatus.” 

3901. WittiamM Ropert Lake, Southampton- buildings, Ze mdon, “‘ Drilling 
or boring rocks, &c.”—A communication from James Asbury McKean. 
—28th November, 1873, 

3913, Hexsert Wituram Harr, Eastcheap, London, “ Shirts, &c.” 

3917. James Noab, Pelley- Plaistow, “ Envelopes for the protection 
of bottles, &c.”—29th November, 1873 

3925. FRANCIS Luioyp, Marlborough, ‘ Firegrates.” 

3926. Vicror CuamBon, Toulon, Var, France, ‘‘ Ploughs.” 

2929. Tuomas EVAN WILL [AMS, "Raglan, a Extracting the gas of smelting, 
&c., furnaces.” 

3940. Davip Greia and Rozert Burton, Steam Plough Works, Leeds, 
* Actuating steam ploughs, &c.”—Il1st December, 1873. 

3945. BenJamin Haas, jun., Boulevart Sebastopol, Paris, “‘ Watchos.” 
3946. Josern Joun Perry, Red Lion- — are, London, and WILLIAM 
EDWARD WILEY, Birmingham, “ Pens, &c. 

3951. Leon Bourtier and Matraurin Jean Barners CovHAv ct, Boulevs art 

de Strasbourg, Paris, ‘‘ Shears or clips for shearing or clipping sheep.” 

3053. FREDERICK ARTHUR Pac ET, Seyraour-chambers, York-buildings, 
Adelphi, London, *‘ Softening and purifying water.’ all communication 
from Jean Alexandre Bérenger.—2nd December, 1873. 

3956. Wittiam Epwarp Gepce, W ellington- street, Strand, London, 
“ Buttons, &c.”—A communication from Louis Ignace Gras. 

8976. Joun Epmonp Russe.., Bread-street, London, ‘‘Tucking devices 
and guides for sewing machines.”—A communication from Eugene 
Bouillon.—3rd December, 1873. 

3987. Jean Baptiste De.avauct, Boulevart Sebastopol, Paris, “‘ Adver- 

| envelope and combined letter paper." 

3997. Witt1am Hooper, Lombard-street, London, and Joun MacmILian 
Dunvop, Windermere, “*Telegraph cables, &c.”—4th December, 1873. 

4005. WittiaM Birp Repisu, Liverpool, “‘ Fire-grates.” 

4011. Paut Huser, jun., and Votcy Botsset, Bordeaux, France, “‘ Stop- 
pering flasks, &. >_5th December, 1873. 

4019. Epwarp Crozier SippaLp Moore, Portland, “Supplying fuel for 
combustion, &c.’ 


South + bnildi 


I gs, London, “‘ Eleo- 





| 4021, Witttam Cress Tayier, Liverpool, ‘‘ Safety valves.” 


4028, ALFreD WELCH, Southall, “Feeding and watering cattle during 
railway journeys.”—6th December, 1873. 

4086, Joseru GARDNER, Birmingham, and Tomas OrME, Wolverhampton, 
“* Grinding or crushing colours, &e. "—11th December, 1873 

4148. Josern Fenton, Colchester, * * Explosive compound or gunpowder.” 

17th December, 1873. 

37. Sicismunp Coune, Soho, London, “‘ A new composition for bearings.” 
—3rd January, 1874. 

60. Percy Grauam Bocuanan Westmacort, Elswick, 
stans, &c.”—5th January, 1874. 

107. Wituiam Epwarp Gepcer, Wellington-street, Strand, London, 
“ Embroidering and braiding machine.”— A communication from Emile 
Cornely.—8th January, 1874. 

122. Gzorore WALTER Dyson, Carbrook Forge and Rolling Mills, Tinsley, 
near Rotherham, “ Rolling metals, &c.”—vth January, 1874. 

448. James HARGREAVES and Tuomas Roninson, Widnes, “ Sulphates of 

soda and potassa.”—4th February, 1874. 


“Hydraulic cap- 


591. Lupovic Retmne Raovut Comte de Beavrerarre pe Lovvaeny, 
Boulevart de Strasbourg, Paris, ‘‘ Purifying alcohol.”—l7th February, 
1874. 


605. MicneL Barrie, Faubourg St. Honoré, Paris, “‘ Multiple tool.”—18th 
February, 1874. 

708. Ramsay Cooke, Beaufort Villas, North-end, Fulham, “ Button-hole 
stitching attachments for sewing machines.”—A communication from 
William Cooke.—25th February, 1874. 

787. Ropert Stone, Liverpool, “ Pulleys or drums for transmitting 
motion by straps or belts.” 

789. Joun Vous, Glasgow, N.B., “‘ Fringing machines.”—4th March, 
1874 

835. FREDERICK Empson, Birmingham, “‘ New illuminating and explosive 
signals for preventing ‘accidents on railways.”—7th March, 1874. 

901. Joun Guest, Bedford, “ Straw elevators.”—12th March, 1874. 

908. WILLIAM SMITH, Heywood, and WituiamM HunNTEeR and ANDREW 
Pinkerton, Glasgow, N.B., ‘‘ Weaving.” 

910. Sir Davip Lionet Satomons, Nice, France, “ Fireproof buildings or 
structures.”—13th March, 1874. 

930. Frank Garrett and Cates Hvupson, Leiston, near Saxmundham, 
‘* Thrashing machines.”—14th March, 1874. 


957. Paut Puiuipre Francois Micnea, Leadenhall-street, London, 
“ Tannin.” 
961. Cesare Caropst and Gruserre Bevuini, Pistoja, Tuscany, Italy, 


* Locomotive and other motive power engines, to be worked by means 
of atmospheric air compressed by the combustion of fulminating 
matters.”—18th March, 1874. 

977. Tuomas Moy, Farringdon-street, London, 
pistons and valves.”—19th March, 1874. 

981. Joun Imray, Southampton-buildings, Chancery-lane, 
“* Working punka —20th March, 1874. 


“Rings applicable to 
London, 


| 1000. Joun Garrett Toncug, Southampton-buildings, Chancery-lane, 


London, “ Book-sewing machines.” — A communication from Henry 

Graham Thompson.—2lst March, 1874 
1038. Jacon GrocHEGAN WILLANs, St. 

London, “ Iron and steel, &c.” 

1042. Grorce Davies and WILLIAM Legs, Manchester, “‘ Fringing fabrics.” 
—25th March, 1874. 

1054. Gzorce Hasevtine, Southampton-buildings, London, “ Sheep 
shears.”—A communication from David Brown and James Fulton. 

1058. SterHen Revsen Krom, New York, U.S., “‘ Crushing ore and sepa- 
rating crushed ores, &c,” 

1064. Ricnarp CHRISTOPHER Rapier, West- 
minster, * Locks for securing switches, &c.” 

1078, Evcento pe Zuccato, Frith-street, Soho, London, 
simile copies of writings, &c.”—28th March, 1874. 

1109. Gzorcx Hasetine, Southampton-buildings, London., ‘‘ Looms for 
weaving narrow fabrics.” — A communication from Thomas William 
Harrison and Aaron Parker Richardson.—30th March, 1874. 

1129. Georce Hasectine, Southampton-buildings, London, ‘‘ Diamond 
millstone dressing machines.”—A communication from Daniel Larer 
and Samuel Everett Griscom.—31st omar, 1874. 


Stephen’s-crescent, Bayswater, 


Westminster-chambers, 
"—2th March, 1874. 
* Producing fuc 


All persons having an interest in o) ts opportng any one of such applications 
| should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 
its date. 
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*.* Specifications will be forwarded by post from the Patent-office on 


receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made a at the Post-ollice, 5, H ch 
Holborn, to Mr. Bennet Woodcroft, ad ae Patent-office, Sou 





890. CHariLaos Norara, Liverpool, “Separating and 
”—11th March, 1874. 
919. ALFRED Vincent NEwTON, Chancery-lane, London, “ Retorts.”—A 
communication from Darius Davison. 
920. EDWARD ALEXANDER RippINGILLE, Holborn, London, “ Lamps.”— 
13th March, 1874. 
982, JoNATHAN PICKERING, ,, Stockton-on-Tees, Durham, “ ent 
es for steam pumps.”—14th Radiond ‘No 1874. 
942, James Brinonam ALLioTT, Radf <_ | 
$51. Jerome Harper, aan Mil 5 Beth bia, - } 
team an —17th Mares 
1019, ALEXANDER Meviis om, Sieecurine, London, “ 
for —A communication from Oren Fritz- 
zello Cook.—24th March, 1874. 


$851. Jonn Crossre AITKEN Henperson and Matruew Etky, Hart-street, 
ant aon “* Neckties, 
. Grorce GoipsmiTH and James DriKes, Leicester, “ Self-acting gates 





Chancery-lane, Lon 





ABSTRACTS OF SPECIFICATIONS. 


3091. Tuermomerens, H, Negretti and J. 

se reen sees et eet erm ele 
a 
$095. Danrivo Paper FoR Privtino, J. Gray, Dublin.—Dated 20th Sep- 


W. Zambra, London.—Datcd 








» 187 
The paper is passed between rollers which each have an endless blanket 
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passing around them. The endless blankets have water supplied to them 
Le by absorbent strips, which dip into ‘onde containing 
water. 


3096. Twitiep Fanrics For Covertno Umprentas AND Parasous, J. S$ 


Mignot, anes — ate r, 1878. 

The principal feature of novelty in this invention consists in the 
arrangement of the tie, by which the ends of are raised and lowered 
in groups, which are not in any case divided by the raising or loweri 
of any one end by itself, the number of ends in each of the groups raised 
differing from that in each of the groups lowered. 

3097. Vasnenaan, H, Bradwell, Deepcar, Yortshire.—Dated 22nd Septem- 


,» 1878. 

The novelty of the invention consists in arranging upon a revolving 
spindle, Gages in a headstock fixed to a gantree, two circular saws 
and two drills, which are employed in conjunction with a template for 
slotting and eeeapen | umbrella sticks for the reception of the hand and 
top wire springs and top stop for the runner, 

3098. Decorticarinea, CLEANING, AND Potisuina Rice, J. W. Gray, St. 
Dunstan’s-hill.—Dated 22nd September, 1873. 

This provisional s fication describes employing two discs set at a 
short distance apart face to face like mill stones, one or beth of thom 
being caused to revolve, The dises may be of wood, iron, or other 
material, coated with a composition of cement, emery, and glue. The 
grain or seed to be decorticated, cleaned, or polished, is fed in at the eye or 
centre ot one of the discs and escapes around their peripheries. The dises 
are set at some distance apart, so that the grain or seed may not be broken, 
Other improvements are also described. 


8088. Cur Natt Macninery, D. Grimshaw, Leeds.—Dated 22nd September, 
73 


73, 

The “screed” is fed through a tube which receives a reciprocating 
rotary movement ; the framework for the tube is mounted on a pivot to 
move it clean of the cutting tools, 

3102. Exuimitine Puorocrarns, J. A, Cumine, Belfast.—Dated 22nd 
September, 1878. 

This invention relates to a liar arrang f apy for 
exhibiting and magnifyin, photographs and other pictures or objects 
whather by the aid of artificial or natural light ; and consists, as intended 
for artificial light, of a box, case, or frame, provided with any suitable 
lamp or gas burner and reflector, and with a lens concentrating the rays 
of light upon the picture or other object to be exhibited. This picture or 
object is placed in a conventent holder in the said box or frame, so situated 
as that its my = may be reflected by a concave or magnifying mirror 
also placed in the box or frame opposite the picture. In front of the said 
mirror and on the mee side of the box (lt an enclosed box be used) 
an aperture is left through which the magnified image of the picture or 
objens is viewed. When required for use b daylight only, a daylight 
reflector consisting of polished metal, silvered glass, or other good retlocting 
medium, is so adjusted on the top of the box or frame as to cast the rays 
of light directly upon the picture or object, in lieu of using the lamp or 
gas burner or lens as hereinbefore described. Or if preferred, the same 
apparatus may be fitted with refléctors for artificial or natural light, 
according as it is intended to be used. Or in some cases the daylight 
reflector may be dispensed with. 

3103. Burrens, J. Me@rigor Croft, Abbey-road, St, John’s Wood,—Dated 
U2nd September, 1873, 

This invention consists in the use of a socket-and-ball arrangement 
applied to or constituting the heads of the buffers, a hemispherical or 
suitably curved head of one buffer taking into a corresponding concavity 
or recess formed in or attached to the head of the opposing buffer of the 
adjoining carriage or vebicie, 

3104. Macninery For Roviine Steet anv Iron, W. R. Lake, London. — 
A comminication from the Honourable Daniel J. Morrell, of Johns- 
town, Pennsylvania, U. 8, ~ Dated 22nd September, 1873. 

The First part of this invention relates to feeding rollers driven by 
friction or otherwise on a movable table, which is raised or lowered by 
hydraulic or other power, and which carries the metal to be rolled. The 
Second part of the.said invention relates to the combination and arrange- 
ment of the turners and shifters of inclined or other suitable form con- 
nected with a carriage running beneath the movable feed tables in such a 
way that when the said tables are lowered the turners and shifters project 
between and above the feed rollers, and turn over or partially over the 
piece of metal being rolled. 

3105. Canrrivers, W. Lightwood, Birmingham,.—Dated 22nd September, 
18738. 


+ ty 





This invention refers to apparatus for making cartridges having per- 
manent bases or back ends, The object being to provide a hand machine 
or tool having parts by which all the operations required to produce these 
cartridges may be performed, 

3106. Proroorarnic Sunraces AND Provures, HW. Barrawd, St. Maryle- 
bone.— Dated 22nd September, 1873, 

This improved means of obtaining an artistic effect in photographic 
pictures consists in the application thereto of a lined, dotted, stippled, or 
otherwise varied —- obtained by impression from plates, stones, or 
other printing surfaces, on which such ground has been produced. nis 
ground may be applied to the photograph after it is fixed by transfer; 
but it is preferably produced on the sensitised or other surface before 

he picture is printed, 
3107. Winvow Tickers, W. W. Newport, Tavistock-crescent, Westbourne- 
Park, London,—Dated 24rd September, 1873. 

This invention consists ef a sharp pointed pin bent round an eyelet, 
and by nieans of which eyelet the pin is firmly and securely fixed to a 
piece of linen or other strong fabric, which is afterwards substantially 
and permanently adhered to a piece of cardboard, on which the ticket 
may be written, Therefore being permanently attached to the tickets, 
much time and inconvenience are saved, and tickets are more effectually 
onggerees. This contrivance ia also entirely out of sight when the tickets 
are in use ; therefore it is not detrimental to the yee of the tickets, 
and the tickets are not in any way injured or disfigured, as is the case 
hy the use of ordinary pina, 

3108. Lupnicatine Comrounn, J. J. Lundy, Leith.—Dated 23rd September, 
1873. 


The essential feature of this invention fs the use and application of sapont- 
fied or partially saponified of! or oils or other fatty or resinous matters, 8 ngly 
or combined, by means of acaustic or other alkali, alkalies, or alkaline aub- 
stances, in the form of an emulsion, without separating therefrom the 
leys or glycerine, so as to form a lubricating fluid a as a substitute for oil, 
grease, or any other lubricant at present employed for machines or 
machinery ; this improved lubricant having the advant of bein, 
oxpable of being removed by means of hot or cold water, with or withou 
the aid of soap or other detergent material, from the fabrics or other 
articles being manufactured or treated, or of being capable of being 
removed from the machinery or woodwork or from other parts of the 
lt toa which now become saturated with oil or grease, and thereby 
rendering them more liable to take fire, 

3109. Trowsers, L. Gold, Durham-street, Strand,—Dated 23rd September, 
1878. 

The inventor takes a pair of trowsers, for example. He completes the 

garment in the usual manner, but affixing to the back part thereof a plece 


wooden portions separated from it is between rollers which have 
an endway to-and-fro and also a revol motion given to them. 


3116. Susrenpep Rattways, R. Fennelly, London.—A communication 
~ Hendaye, Basses Pyrénées, France.— Dated 
8 


y 

Thi visional specification describes covering or jacketing wire rope 
with thin shaped plates or sheets of iron, so as to form a smooth surface 
for wheels to run upon, in conjunction with an under bearing rope, thus 
forming a perfectly elastic way. 

3116. Imrrovements in Rattway anv Tramway Wnreets, AXLns, AND 
AXLE-BOXES, R. Fennelly, —A communication from Woodford 
— Hendaye, Basses Pyréaces, France.—Dated 23rd September, 

io 
First, the wheels are each amen on a separate axis of motion, each re- 
volving in sliding boxes dis at each side of the wheel. 8 dl, 


alternately in reverse directions. Secondly, to form in combination with 
the above wage ae of net simultaneo in the same machine a 
of 


portion of the wi the netted fabric with an ornamental breadth 
or ne Thirdly, to form a more secure selvage in fishing and othe 
e 


n 
3135. Buse op, Beows anp Suors, W. F. Ford, Norwich.—Dated 25th 
‘ 


This invention relates to a novel and simple machine for nailing 
toge ther the lifts or pieces of leather which form the heel of a boot or 
shoe, 

Cae. Consume Iron anv Sreex, F. Weil and F. M. Lyte, Paris.—Dated 


The features of ‘novelty of this present invention consist, First, in the 
application of an alkaline battery, whetbor used in wells or by means of 
any other form of porous jars or vessels, placed in contact with or 





wv? 
the framing and adjustments which govern the action of these axle-boxes 
are new and needful to the action obtained, poner the framed spaces 
in which the wheels are set take a horizontal direction in line with the 
axis of motion, and in shape would ble the joined form of four 
dovetails. Fourthly, on the side spaces in whtch the axles are boxed, 
two cover plates, a top, and bottom, are fixed and bolted ther, an 
thus fitting firmly into the dovetail form of the side spaces needful to give 
the radial action required, act as horizontal slides for the brass bushes of 
the wheels. 
8117. Peat Fuer, W. R. Lake, London.—A communication from W. 8. 
tisdale, New York.—Dated 23rd September, 1873. 
The said invention relates, First, to an improved mode or process of pre- 








paring peat for use as fuel in stoves, grates, and steam boiler furnaces, 
and also for blast furnaces, and metallurgical purposes, The said in- 
vention relator, 8 lly, to hinery whereby the peat ts comminuted 


and compressed into al ms mass, and condensed in such a man- 

ner that it is brought into a convenient condition for transportation. 

3118. Lockina Nuts, B, Browne, Stockwell, Surrey.—Dated 28rd September, 
1878. 





The feature of novelty of this invention consists in combining together 
right and left-handed screws and nuts to prevent unscrewing of such 
said nuts by the vibration of the parts to which they are adjusted or 
connected, 

8119. Warer Merer, C. Michel and A. Frager, Boulevard de Strasbourg, 
Paris.—Dated 23rd September, 1873. 

This consists of two parts, of a measurer and a register. The measurer 
chiefly consists of two cylinders, each inclosing two pistons contained in 
an envelope, into which the liquid can be measured as first introduced. 
The register consiats principally ef a star wheel connected to one of the 
pistons. The star wheel registers the number of strokes of the pistons, 
and by a convenient arrangement this is given in liquid measure on 
dials, 

3121. Sitx, W. Whiston, Macclesfleld. — Dated 24th September, 1873. 

This invention relates to a combination of what is known as “ hot wax 
printing,” with the process of dyeing silk or other fabrics with aniline 
colours, whereby the inventor is enabled to obtain white or coloured spots, 
or other patterns upon a coloured ground, 

3122. Macninery For Winpine Corron, J, Studds and J. Corrigan, 
Manchester,— Dated 24th September, 1873. 

This invention relates to arrangements whereby the yarns are cleansed 
before they ave wound, and broken ends are prevented from reaching the 
bobbin. 

3123. Drivine CarRtiaces On TRAMWAYS AND Rattways, B, 1. Leveauz, 
Brook Green,— Dated 24th September, 1873. 

The chief object of this invention is to effect an economy in the working 

of tramways adapted for street traffic. Supposing the ordinary form of 


tramway omnibus to be employed, the space under the seat, and a por- 
tion of the space below the floor of the carriage, is utilised by arrangin 
therein a series of barrels containing coiled springs and connected with 


These springs, when wound up by a 


the driving wheels of the carriage. 
f hanism, will serve as a stored power for 


special arrang it of 
propelling the carriage. 
8124. Cat Bev., H. Conradi, Dresden.—Dated 24th September, 1873. 

This invention ists in the bination of a call bell with holders 
or receptacles for various articles, whereby greater stability and com- 
pactness are obtained than when such articles are used separately from 
each other. 

8125. Arriyine Tin To Merat Sueers, FB. Morewood, Lianelly, amd J. H. 
Rogers, Llangennech Park, near Llanelly.— Dated 24th September, 1873. 

The object of this invention is to coat metal plates without immersing 
them in a bath or otherwise requiring a large quantity of the coating 
metal to be a in a molten state, Rollers are employed to apply the 
coating metal to the surface of the plate, and the molten coating metal 
is supplied little by little to the rollers as it is required. In a similar way 
flux is applied to the plates and the use of baths of flux is avoided. 


8126. Mera. Suerers, BF. Morewood, Lianelly, and J. H. Rogers, Llangen- 
nech Park, near Llanelly.—Dated 24th September, 1873. 

This provisional specification describes egw | plates by immersion in 
a bath of metal and raising them out of this bath between rollers placed 
above the metal in the bath and supplied with coating metal by troughs 
which also aid in enclosing a draining space between the surface of the 
metal in the bath and the nip of the rolls, 8 ti in juncti 
therewith other similar rolls supplied with flux are employed, 

3127. An Imrrovep Tar, A. F. Blott, Bassingbourn, Cambridge.—Dated 
25th September, 1873. 

The tap consists mainly of a hollow plug perforated at its inner end 
with holes and sharpened or pointed at its innermost extremity, and 
which passes through a cork in the head of the cask, The plug is also 
provided with an outlet hole encircled by the cork which covers it until 
the plug is partly withdrawn by an adjustable ring or handle from the 
cask which opens a communication from the interior of the cask to the 
outside. 
$3128. Crorrina Kitmarnock Bonnets, @. Dodson, New Cumnock, and 

J. McKnight, Kilmaurs, Ayr, North Britain.—Dated 25th September, 
1878, 

The feature of novelty which constitutes this invention is the arrange- 
ment or construction of the mechanism, 

3129. Recovertne tue O1rs, Resins, AND Cotovrina Matrens rrom 
ManuracturneD on Waste Fanrics, @, Mackay, Bdinburgh.—Dated 
25th September, 1873. 

The feature of novelty which constitutes this invention is, the extrac- 
tion and recovery of oils, resins, and colouring matters from fabrics or 
fibres by boiling with an alkali, after which the foreign matter is allowed 
to settle, the liquid drawn off, the oils and colouring matters utilised by 
acid, and the precipitate washed and mixed with ochre or other matter 
to form a paint, and with salt of lead to form a varnish, these bein, 
dissolved in a suitable solvent, or the precipitate with saponified alkal 
and colouring matter may form printing ink. 


3130. Improvements In Compasses, 7. H. Casey and J.J. Liddon, London, 
—Dated 25th September, 1873. 

This provisional specification describes a method of fling the bowl of 

the compass, totally avoiding the occurrence of air and other gaseous 














of cloth furnished with five or more equidistant strips of whal 

from Gin, to Sin, long, jin, wide, and very thin. He places two broad 
flaps or straps on the inside of the garment from the lie seams to the 
front; when these flaps meet and are buttoned, they (as inner waist 
belt) draw the back part of the trowsers well up to the loins, and by 
onusing it to press with clastic pressure, serve as a support to the body 
and dispense with the use of braces. Two straps, one on each side of 
the trowsers and forward, provided with buckles, serve to tighten or 
loosen the waist at pleasure. 


6220. Fest, Kev. @. H. Forbes, Broughton Rectory.—Dated 23rd September, 
87: 


iv 

The said former specifications doseribe compounds of various substances 
with tar, pitch, or bituminous matter, which compounds, when burned, 
form a substitute for coal and other fuel. But according to the present 
invention, when the said compounds have not been sufficiently burned to 
convert them into lime or cement, the inventor mixes the unconsumed 
portion thereof with a fresh quantity of tar or bituminous matter, so that 
they may again serve as fuel, Another part of the nt invention 
relates to the addition of peat to the ingredients of the compounds de- 
scribed in the four last mentioned of the said former specifications, 


8111. Hee. Srivrentnas, J. W. Hatch, Rochester.—Dated 28rd September, 
1873 


873. 

This invention relates to a heel-stiffening for boots and shoes produced by 
crimping, in contra-distinction to moulding or stamping in dies, 

8112. Ovrarntno Motive Power ny tHe Tipe, C. R. Husley, St. Heliera, 
Jeraey.— Dated 23rd September, 1873, 

The inventor employs for the purpose one or more buoyant vessels 
arranged within suitable basins or reservoirs to which the water has free 
access, Bach vessel is attached to an endless chain passing over chain 
wheels, to which suitable aoa ae is geared, the motion being multi- 
plied and transmitted where required. = 
8118. Knivriwe Macnines, J. MH. Cooper, Rotherby, Leicester, T A. W. 

eres, A. RK. Donisthorpe, and B, Corah, Leicester.—Dated 28rd Septem- 
her, 1878 

This provisional specification describes making tubular fashtoned goods 
without seam, ‘Two parallel rows of vertical latch needles, a «light dia- 
tance apart, are used. 

8114. Ovrarnivo Fione prom Ruwa, J. C. Graham, Shalford, Surrey. 
Deted 23rd September, 1875. 

The dry stems are split, and after being flattened py rollers are fed over 

a bar and broken over ft hy beaters. The fibre which has thus had the 


bubbles, Also a method of replacing the point of the needle, and an 

improved construction of the needle whereby it is rendered partially 

buoyant. 

3181. Warmino Rooms, 4. Brady, Bishopstoke.—Dated 25th September 
8 


18738, 

This provisional specification describes an apparatus consisting of a 
casing, at the bottom part of which are one or more gas or other 
burners ; above these burners is a partition ; the space above the partition 
is kept about half filled with water. The gas and lucta of bust 
from the burners enter a hot chamber surrounded by the water, and are 
then carried off by a pipe, which may be led to any part of the room 
required to be heated before —_—— in the ni air or in a chimney, 

a! 





The steam erated the water is similarly conveyed by a pipe. 


The gas and p o , the hot w: and the steam, are 
thus all utilised in warming the room, or for other heating purposes to 
which the apparatus may be applied. 

3182. Heatina Frep-Warer, RX. Sutcliffe, Leeds.—Dated 25th September, 


1873, 
This invention relates to the construction and arrangement of ap- 
paratus for heating the feed-water for steam boilers, and ists of 





d in a metallising alkalino-organic bath. Secondly, {n the pre- 
tion of the iron to be metallised by means of an acid 
y an alkalino-organic bath, If desirable the inventors dispense with 


the acid bath, or the alkalino-organic bath, or both, or substitute for one 
or the other of these a simply anic and non-alkaline bath, made with 
glycerine or other organic material, or an organic salt, neutral alkaline, 


or acid, even an alkaline non-organic bath, applied hot if required, before 
the acid bath. Thirdly, the coppering of ships by means of the process 
described. Fourthly, the metallising any large or small pieces of tron- 
work by the process above specified. Fifthly, the particular form or 
forms of « tus described in the illustration of this improved 
process as applied to iron ships. 

8187. Liquin Potisn, J. F. Chevalier, Lyons.—Dated 26th September, 1873, 

This invention relates to a liquid polish compounded of water, hydro- 
chloric acid, alumino calcareous matter, and ivory black, applicable for 
removing tarnish and producing a brilliancy on paiuted, varnished, 
glazed, and metallic surfaces. 

3138. An Imrroven Enaine, J. Beale, Bast Greenwich.—Dated 206A 
September, 1873. 

An outer casing or cylinder is furnished with an inlet and outlet as 
usual in rotary enginos. Three or more radial vanes or pistons revolve 
round a central fixed pin, and are connected by rods or links with pins 
pro; wg oe a dise on an eccentric driving axle to which power is 
applied. © vanes, on the revolution of the eccentric axle, by their 
varying relative speeds cause a minus pressure at the inlet and a plus 
pressure at the outlet. 

3139. Treatino Acorns AND Berca Nuts, J. Liebert, London.—Dated 26th 
September, 1873. 

This invention consists of improved arrangements of apparatus for 
treating and preparing acorns and beech nuts to render them suitable for 
commercial purposes, 

3140. Purses, F. C. Hathaway, Walsall.—Dated 26th September, 1873. 

The main object of this invention is to provide purses, pocket-books, 
and other similar articles with an additional pocket or pockets, so ar- 
ranged that the articles shall have increased capacity and possess the 
convenience of separating the papers or articles contained in it into two 
classes or divisions. This is effected by dividing the purse or article into 
two series of pockets, access being gained to one series at one of the 
edges, and to the other series at the opposite edge of the purse or article, 
the divisions or partitions between each series being hollow and consti- 
tuting the pockets of the other series. The mouth or opening to each 
series of pockets is closed by a flap or by a snap or lock frame. The 
number of pockets in each part of the purse or article may be equal or 
unequal, and instead of a series of pockets each part may have only a 
single pocket. 

8141. Broocnes, Penpants, &., D. 0. Sandheim, Birmingh 
26th September, 1873. 

According to this invention the brooch or pendant or other article con- 
sists of four or other number of ornamental plates, by preference of a 
heart shape. These plates are jointed together by a pin or centre. When 
the plates or folding parts are superposed or lie upon one another they 
form a heart-sha pendant, brooch, or article; by turning the plates 
upon their centre they may be opened out so as to give the article 
a variety of changes of figure ; for example, the figure of the article may 
be changed from a heart-shape into a Maltese cross or into a butterfly. 
83142. An impRovep Cotp-rropucine Enoinr, F. Wirth, Frankfort on-the- 

Main,—A communication from F. Windhausen, Brunswick.—Dated 26th 





— Dated 


The features of novelty in this invention consist in an arrangement of 
apparatus for drawing air into a suitable chamber wherein it is first com- 
pressed in the presence of injected cooling water admitted in thin 
streams, after which it is dried in a novel manner and then allowed to 
expand in, when it is ready to be used for cooling the temperature of 
rooms and liquids for manufacturing ice and for other analogous purposes, 
The apparatus consists of a cylindrical chamber fitted with a main 
piston, two auxiliary pistons, two drying chambers fitted with peculiar 
apparatus for expressing the moisture taken 4 by absorbing sponges, 
the cylindrical ber being sur ded in the centre by an annular 
casing which forms the outlet for the cooled air; also in a novel construc- 
tion of pump for injecting cooling water into the presence of the com- 
pressed air. 

3143. Preranina Peat, R. Stone, Liverpool.— Dated 26:h September, 1873. 

The features of novelty which titute this f tion consist in the 
preparation of peat for the manufacture of fuel by an improved system of 
Bry ng and preparing peat on peat land, and in machinery and apparatus 

Loretor ; also in- machinery and apparatus oneryes for 
crushing and tr ting or ticating the fibrous portion of the post, 
and evaporating the moisture contained in the peat pulp, thus drying 
the peat and preparing poat dust or powder to be used as a fuel by being 
mixed with inflammable liquids or substances and pressed into blocks as 
is well understuod. 

8144. Brooms anv Brvanes, J. Ascough, Handsworth.—Dated With 
Se 187. 








employed ti 





. 3. 

This invention relates to various new or improved methods of securing 
bunches, tufts, and rows of materials in stocks, boards, and handles. 
83145. Wueets, J. 1. Sands, Okehampton.—Dated 26th September, 1873. 

This provisional specification describes the using of an outer ring or 
annulus, having no fixed centre, spoke, or axle, but being held in position 
by two or more friction wheels or pulleys fastened to the body of the 
carriage, wpon the inner circumference of which ring or annulus the 
ordinary wheel rotates; also the means of applying a brake instan- 
taneously whenever required; also a means of utilising such wheel or 
annulus as a mileage indicator. 
$146. Frinoina Fapnics, @, Davies, Manchester.—Dated 26th September, 

1878. 

This invention relates to improved apparatus for working a twisted 
fringe on to the edge or border of a fabric by means of the sewing 
machine. The sewing machine is provided with two or more needles 
(by preference attached to one needle-bar and working simul- 
taneously) carrying the sewing threads, and in connection with any 
ordinary looping apparatus beneath the fabric, or with any known shuttle 
or other similar contrivance, working two or more parallel seams of 
chain stitch, or lock or other stitch near to the edge of the fabric, which 
latter is fed or moved forward intermittently by any ordinary suitable 
feeding motion, The cord or thread of which the fringe is to be made 

thro a guide to which such a motion is given as will lay this 
Thread over the of a fabric in the form of loops over a looping pin at 
the same time that a rapid twisting motion is given thereto by revolving 
the bobbin on which thread is wound. ¢ looping pin is not a fix- 
ture but is acted upon by a cam or other equivalent contrivance, in such 
a way that as soon as the loop has been formed and stitched firmly to the 
edge of the fabric the pin is withdrawn from the loop, and immediately 
the loop is thus released the reaction of the extra twist will cause the 
loop to twist round itself in the opposite direction, and thus a twisted 
fringe will be formed. 
8147. Improvements IN THE Manuracture or Warerrroor Fanarics, 

J. F. Turner, .—Dated 26th September, 1878. 

The invention relates to the manufacture of that class of waterproof 
material for sheeting and other pu which is composed of two or 
more thicknesses of woven or felted fabric or leather united ther by 
a wal 1 or composition, The waterproof material hitherto 
employed for this pu has been a solution of india-rubber or gutta- 
reha in naphtha or crher solvent. This invention consists in substitu 
ng for the solution of india-rubber or gutta-percha ordinarily employed 

wits of ex’ tabl 





wrought iron “lap welded” tubing folded and forming one continuous 
pipe, with a direct and unimpeded water-way. Under the lower on 
of the pipe for ncotes the feed-water the inventor ber ge another or 
‘‘cleansing” pipe, which by means of tubes connects the feed-water 
heati ipe with this cleansing pipe, so that on water or steam bel; 

— | rough the pipes and tubes the whole will be cleansed and f 
rom sediment. In lieu of the scrapers and similar appliances heretofore 
employed for removing the soot, dust, and other exterior d it on the 
pipes of the feed-water heating apparatus, the inventor employs a steam 
or air pipe, extending along those containing the feed-water, From the 
steam or air pipe branch other pipes of amaller diameter and perforated, 
so that on steam or compressed air being discharged th h the 
rforations, the blast will remove the deposit from the fool-water 

eating pipes. 
3184. Macwinery ror tHe MANuFActURR or LACE, AND Fisuina AND 
OTHER ~~ e B, Payne, Chard, and @, J. Ping, Halstead,—Dated 25th 
Se, , 1878, 

The objects of the present invention are, First, to effect by means of a 
novel arrang t of tic mechanism the fabrication of nets and 
lace, which, while being securely knotted, will lie flat and even, and have no 








teadency to curl, This result is attained by making the tie of the mesh 





a I and mineral pitches, 
3148. Beaninos or Macnnery, 8. Alley, Glasgow. —Dated 26th September, 


3. 

This invention has for its object to provide against the injuries Itable 
to arise from the overhea' of ngs or parts of machinery requiring 
lubrica’ and it consists in , In connection with the parts in 
which overheating may occur, apparatus which will indicate the attain- 
ment of a‘ predetermined degree of abnormal heating at any pe » 80 a4 
to attract the attention of the engineer or person in charge. Such indt- 
ca apparatus also be arranged to automatically supply to the 
featel part an additional quantity of lubricant, either in a temporary 
manner or until the heat is lowered. 

814. PorTarie Summen-novuses, @. Ritchie, London. —Dated 20th September, 
1873, 


This cification d ble summer-house or marquee, 
formed with a horizontal frame of a square, Rey or other form, sup- 
ported on uprights, The frame carries canvas wa: Is and an umbrella 
covering ; also an inner lining for the covering. The umbrella covering 
may be used with or without « pole, The uprights may be secured ty 
—_— frame, which may carry a floor, or they may be locked Lato Woo lea 

*ot-pie oes, 
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3160. Continvous Brake, A. B. Holmes, Alvaston.—Dated 26th September, 
1873 


io 
Under each carriage a hanging frame is fitted, which supports a spring, 
on the two ends of which the flocks to act upon the rims of the wheels 
are fitted, The central portion of the springs and the lowest portion of 
the banging frame is socketed for a threaded shaft to pass through, so 
that when the threaded shaft is turned, the hanging frame and springs 
are moved towards the tire, and the brake-blocks put into contact with 
the wheels. The threaded shaft runs from one end of the vehicle to the 
other, and the free ond on one end of the carriage has a slotted socket, 
ind the other end a square end to fit the socket on the rod of the adjoin- 
ing carriage. 

8151. Purtrication or Sucar, J. M. 0. Tamin, New York, U.S.—Dated 

26th September, 1873, 

The invention consists in a process of purifying sugar, molasses, and 
saccharine juices by the use of soluble metallic silico fluorides. Also in 
a method of utilising the whole residuum of the said purification in pro- 
dueing anew manure, Also in a process of regenerating the primitive 

ilico fluoride used in the above purification, and in the utilisation as 
manure of the part remaining after the said regeneration. 

81652. Stiverime Mica, B. 0. Woerteler, London.—A communication from 
W. M. Marshall, Philadelphia, U.8.-—Dated 27th September, 1873 

Mica, free from metallic deposit, is first washed in nitric acid, and 
then well rinsed in water, after which it is placed in vats of earthen- 
ware. The sheets of mica are arranged back to back in pairs vertically 
and endwise, leaving a small space between each pair, so that only one 
side of each gets coated. When the mica is properly arranged the vats 
are filled up with the oe solution, the proportions of the ingre 
dients forming which may be here stated as an example for a small 
quantity of mica as follows, viz.:—The inventor places one ounce of 
nitrate of silver in a bottle containing one quart of pure water, and allows 
it to thoroughly dissolve. In another bottle, also containing one quart of 
mre water, one ounce of glucose is dissolved. When the nitrate of silver 
is dissolved, a small quantity of aqua ammonia is added ; this renders the 
clear solution muddy. A little more ammonia is then added till the 
solution again clears. The contents of the two bottles are then mixed, 
and the whele poured into the receptacle containing the mica, which is 
then put in a warm place to encourage deposit, and when sufficiently 
coated is removed from the receptacle and thoroughly rinsed in 
water and hung up to dry, after which it may be coated with spirit 
varnish 
3153. Coverina vp Harcuways, &c., 7. R. D. Bingham, Bournemouth 

Dated 27th September, 1873. 

Covering up the hatechways and other openings in ships and boats with 
solf.coiling revolving shutters passed over curved girders, which are fixed 
over the hatchway or opening 
3154. Usine Putverisep Fuet, J. M. Stanley, Shefield.—Dated 27th Sep 

tember, 1873 

The novelty in this case consists in injecting powdered fuel into fur 
naces by means of a jet of steam, the supply of the fuel and steam being 
self-acting, and the quantities thereof regulated by appropriate valves. 
3155. Herts, W. Stevens, Northampton.—Dated 27th September, 1873 

This invention relates to uniting the slabs of leather or other material 
constituting the heels of bvots or shoes by means of apparatus consisting 
of a mould for receiving the slabs laid therein, one over the other, a 
base-piece with holes for receiving pins, nails, or rivets, and a top die also 
with hol s for the same purpose, the holes in both cases being fitted with 
plungers, which sustain the heads of the pins, nails, or rivets. The 
mould and die are made to fold back on hinges, so that the former can be 
charged with slabs, and the base-piece and die can be charged with the 
pins, nails, or rivets. The mould and die are then folded over the base, 
and the apparatus is subjected to pressure, which has the effect of mould 
ing the heel and forcing into it from both sides the pins, nails, or rivets, 
which secure its slabs together. 

3156. Esranro Grass, J. Young, Bonnyrigg, N.B.—Dated 27th September, 
1873 

The passing of the esparto or other fibres through clastic-covered 
rollers, so adjusted as to split ap and squeeze out the dissolved matter 
or liquid from the fibres, ~ soe leaving them clean and open for the free 
access of the bleaching liquor 
3157. Nev Machines, W. W. Symington, Chard.—Dated 27th Septemberr 

1873 


The object of this invention is to make fast net of large or small mesh 
with bobbing and carriages ; and the said invention consists of a machine 
in which the said b -bbins and carriages are combined with pickers, 
hooks, and guide needles, and with mechanism for working the same, as 
hereinafier described. The warp threads pass from the warp beam over 
a guide roller through a reed, and under a tension roller, which has a 
rising and falling motion. Thence the said threads pass through the 
race of the carriage circle and over a work bar, at the lower edye of which 
the knots are formed hy the tying of the weft threads with the warp 
threads From this bar the net made passes to the work roller. The 
knots are made as follows:—The warp threads are drawn downward by 
the hooks and upwards by one set of pickers to form openings, through 
and between which bobbins carrying the weft threads are passed so as 
to form loops. The hooks are then disengaged from the said loops, the 
slack being taken up by the descent of the tension roller, and the knots 
being left on the sidhens. which have risen to the work bar. The other 
pickers then “ knock out,” and the work roller takes up the necessary 
amount of the net to make a mesh of the required size. 

3158 Workixe roe Vatves or Steam Pomrine Enornes, J. B. Rogers, 
Smethwick.— Dated 27th September, 1873. 

For illustration of this invention as applied to steam pumps (and which 
would be similar in other engines) Sedliee the ordinary ports employed 
to work the main piston, the Inventor employs, in addition, two auxiliary 
ports having communication with the valve piston in the steam chest, 
the main piston allowing the steam from behind it to enter these ports 
after it has passed them in its stroke. Each of these auxiliary ports are 
fitted with a small auxiliary valve, having its larger surface exposed to 
the steam as it enters down the ordinary port for working the main 
piston, and the smaller surface exposed to the action of the steam from 
the auxiliary port. By this arrangement it will be seen that these 
auxiliary valves are kept in their seats at whichever end at which the 
main piston may be receiving steam, but as it approaches the opposite 
end, and having passed the auxiliary port (that end being the exhaust 
and there being, therefore, no preasure on the auxiliary valve from the 
ordinary port), the steam lifts it and enters on the valve piston, and 
drives it in the direction necessary, which motion is repeated as the 
main piston performs its stroke 
3159 Rim anv Deav-vocks, H. Vaughan, Wiilenhall. — Dated 27th 

September, 1873. 

The inventor makes the top plate or cap of rim and dead-locks in one 
piece with the rim by bending the material of which the top plate or 
cap is made so as to form the rim as well. He thus dispenses with the 
rivets usually employed to retain the rim, and makes his lo ks cheaper 
and lighter. 

3160. Fare-reoisrerine Arraratus, H. Berer, Lee. —Dated 27th September, 
73. 

This apparatus is intended to register each separate fare, that is to say, 
to register every passenger, and also to show what fare he has paid, 
The provisional specification deseribes a sort of turnstile through which 
the passengers must pass, both on entering and leaving, which is so 
arranged as not to allow more than one to pass ata time. Locking gear 
under control of the conductor is attached to the turnstile. The move- 
ments of the turnstile impart motion to a dial or drum of the registering 
apparatus, The registering apparatus has a key-board with keys corre- 
sponding with the several stations of the journey, these keys being 
operated by the conductor as the passengers enter, Electrical means 
are described of effecting the registration, by means of the keys and of 
the locking gear, so as to oe marks upon paper on the drum, which 
Paper constitutes the way bill. The arrival ond departure at each station 
are shown upon the paper automatically. The provisional specification 
also describes arrangements for registering electrically by numbers. 

3161. Steam Enoines, 7. Baldwin, Bury,—Dated 20th September, 1873 
he novelty of which mainly consists in the application of revolving 
Apparatus actuated by the flow of steam or other Mvaatic fluids either in 
the form of reaction wheels or of inward, or outward, or parallel flow 
turbines, and in connecting two or more of these machines so that the 
elastic fluid after it has done work in one revolving apparatus passes to 
the next at a reduced pressure, and again produces work on the second 
revolving apparatus, and so on to a third or any requisite number of these 
apparatus, 80 that the steam produces work by its expansion, and the 
last in the series of apparatus either has an ejector or an injector attached, 
and the water so sot ih motion also produces work by acting on a turbine 
or other water-wheel. The apparatus is intended to be applied in the 
place of or for similar purposes as the ordinary steam engine 
3162. Rotary Ewomwe, J. Forbes and J. Hamilton, Handsworth.—Dated 
: 20th September, 1873. 

Pour sliding blades, pallets, or pistons, to work and act as stops across 
- —— Space or pressure chamber between the internal cylinder and 

ee CF . 

83180. Ain Rarervine Lamp-nurwer, 7. Silver, New York.—Dated 80th 
September, 1873 

This said invention relates to a burner chiefly designed for lamps which 
burn hydrocarbon fluids, and is designed to obviate the necessity for a 
glass chimney upon the same, These lamps have a flat wick-tube, ex- 

ndin z through and above a cylinder provided with the usual contrivances 
for ae we ve ond ¥ ich is constructed to be secured or other- 
wise attached to the the body » reserv ning 
the hydrocarbon fl id “4 be burned, oe ee maeeone 





THE ENGINEER 


$195. Proretver, J. Thomason, Liverpool.—Dated 2nd October, 1873 

This invention relates to a novel ap; tus to be used for — 
ships and other na ble vessels, and consists of a box, case, or troug! 
open at both ends ithin the box, case, or trough is fitted a valve or 
valves, by preference of that form known as butterfly or clack valves 
The valve or valves are by preference made of springs or elastic material. 
The valve or valves are 60 — in the box, casing, or trough, that 
when the box, casing, or trough is drawn through the water the valve or 
valves collapse or fold together, and when the return stroke is made the 
valve or valves open out and close the box, thereby forming a cup or re 
ceptacle which contains the water and acts as a propeller, 

8206. Fastenrnos ror rue Doors or Raitway Wacons, F. Hickin 
botham and W. Marshall, Birmingham, and S. Adams, Aston.—Dated 
Sr@d October, 1873. 

This invention is particularly applicable to the fastening of the end 
doors of railway wagons or trucks, but may also be applied to the fasten 
ing of the side and bottom doors of railway wagons or trucks. The 
fastening as applied to an end hanging door consists of a horizontal axis 
or roller bar at the back of the wagon carrying at one end a vertical 
handle or lever, at the opposite end a “— or support, and at the middle 
a nib or projecting piece. On the end door isa Pointed horizontal catch 
with aslot, in which the head of the handle or lever engages to fasten 
the door, By lifting this catch after the wagon has been tipped, the 
fastening handle is released, and the door opens by the weight of the coal 
or material. On returning the wagon to its normal position the door 
closes, and striking the central nib on the axis gives motion to the said 
axis, which, lifting the handle or lever, causes it to be engaged with the 
catch on the door. The fastening of the door is thus effected automati 
cally on the closing of the door. 

8401. A New Grease, 0. Troasin, Berlin. —Dated 21at October, 1873. 

This invention consists in using metals or alloys fusible at a low tem 
perature as a lubricant for steam engines working with superheated 
steam, and in arrangements of the engine and boiler for enabling such 
lubricant to be used. The boiler is provided with a superheating coil, 
from which the steam passes to the slide jacket of the engine cylinder, 
and with slides by ;which the flame from the furnace may be made to 
pass either directly to the boiler, or firat through the chamber containing 
the superheating coll, and thence to the boiler. The engine cylinder is 
enclosed by a jacket communicating with the exhaust port, and by means 
of a pipe with an internal flue of the boiler. The piston and slide rods 
are provided with cups for containing the lubricant, and a cup is provided 
within the jacket for supplying the lubricant to the piston. The lubri 
cant is also supplied to the slide from a cup communicating with passages 
formed in the facing of the ports and in the slide. Before starting the 
engine the superheated steam is admitted from the boiler to the slide 
jacket, whence it passes through a pipe with a cock into the cylinder 
jacket, whereby the several parts of the engine are heated to the requisite 
degree to melt the metal or alloy acting as lubricant 

————————————— 

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue utter stagnation which has occurred in the demand for 
every class of iron is getting quite appalling. Very serious con 
clusions were drawn from these gloomy premises by men of large 
experience with whom I conversed on ‘Change in Birmingham 
to-day, Thursday. They had just returned from seeking orders 
in London, and the journey had been a blank. Merchants of first 
standing had scarcely any orders on their books. Business, they 
reported, appeared to have “ altogether forsaken them ;” they had 
not known a similar state of things for many years. The world 
seems to have made up its mind that it will not buy iron until 
prices have gone back to the rates more nearly approaching those 
which have been usual upon the average of past years. Simul 
taneously, finished ironmakers here, who are usually at about this 
time getting full of orders for sheets on Russian and Canadian 
account, reported their own experience as on a par with that of 
the London merchants, Such orders as foreign consumers are 
compelled to give out are going at present to Belgium and France 
and Germany and (for Canada) to the United States, So conspi 
cuous is the cessation of demand that one firm who have rolled 
sheets and put them into stock pending the usual season trade, 
cannot find a sale for them, though ordinarily their utmost exer 
tions have to be put forth to meet the demand, which at the 
middle of April should be at the full. 

The first of the current series of Ironmasters’ Quarterly Meetings 
came off on Wednesday in Wolverhampton. For a quarter of a 
century there has been no similar gathering of the teats at which 
either the interest in business or the business done has been so 
little. At the corresponding meeting in 1873 branded finished iron 
quotations were upon the Tasis of £16 for bars; on Wednesday 
they were upon the basis of £14. Good bars were at the earlier 
date firm, from £14 10s, to £15 ; they were on Wednesday easy at 
from £11 10s, to £12 On the 9th of April last year a fair amount 
of business was done for export and home; on the 8th April this 
year scarcely a ton of iron changed hands. 

The difference in the periods is due in great part to the steady 
decline in the demand for British high-priced tron, and the grew 
ing competition of the low-priced Belgian and French and German 
and American article. Quality for quality, Belgian bar iron ean 
now be bought in London at £3 under the Staffordshire prices; 
and also quality for quality, United States iron can be purchased 
by Canadian consumers at £2 under our quotations 

If the crucial price of finished iron should be declared £12 for 
bars, buyers bold that there would be little more business done than 
with the crucial price at £14. Four pounds, it is now maintained, 
must come off finished iron, and branded birs be £10 a ton before 
a steady trade can be again done in finished iron throughout South 
Staffordshire. This would mean 40s, off pig iron, and a propor 
tionate drop in the wages of miners and ironworkers, And it will 
have to come about before there are orders for the masters and 
and labour for the men--let the men resist it as much as they may. 

Mr. E. Horton, the manager of the famous Lilleshall Company, 
dropped the prices of the pig iron of his firm 20s, a ton on 
Wednesday, making the cold blast quality £7 10s. and hot blast 
£6 10s, per ton, The quotations of this Shropshire firm usually 
regulate the quotations of the makers of South Staffordshire, and 
it was so on Wednesday. Hence there was a drop on the quarter 
in native pig iron of 20s. This should have brought about the 
anticipated drop of £2 in finished iron. Such a drop was not, 
however, declared, because, first, there are 16,000 miners out on 
strike; next, because it is at present doubtful what wages will! 
have to be given in the ensuing quarter to the operatives in the 
finished iron trade. 

As to the miners, the masters maintain that it is absolutely 
necessary that the reductions for which they have given notice 
to the miners should be enforced. In proof of this one firm, who 
get their own coal and are also blast furnace and mill and forge 
proprietors, assure me that, even though the colliers should accept 
the reduction for which notice has been given to them, so unpro 
fitable would even then be the making of pig iron at the prices 
now alone obtainable, that the sole effect upon their working 
would be, that not one of two of their furnaces now out would be 
relighted, and only one furnace, now doing half work, put on full 
blast. Though the pumping of their collieries costs them £2000 
per annum, yet it would be a less loss to keep their collieries 
standing than work them at the old rate of wages, Colliery 
proprietors maintain that there is no prospect of their giving way 
in the struggle with the colliers, and that the wisest course will 
be to give notice at once to their men that they must accept wages 
which are absolutely requisite to bring back activity to the district. 
In truth there are those here who hold that this will never be 
until both hours and wages at the mines are brought back to the 
1871 range, 

The quarterly meeting in Birmingham to-day, Thursday, 
though much more numerously attended, was not proportionately 
an ge a upon that in Wolverhampton yesterday. The 
prevailing disorder occasioned by the colliers’ strike baffled all 
safe calculations alike by buyers and sellers. Finished iron firms 
would not buy ig and pig makers in South Staffordshire could 
not promise to Me iver any considerable quantities, even if their 
customers had desired to buy them. Meanwhile both have stocks 
of sufficient to meet every requirement, and the Lancashire 
an orkshire and the Derbyshire and Somersetahire districts 
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| are ready to furnish as many as would be needed even if 
there were a brisk trade doing at the mills and f 
Unable to do business, men on ‘Change spent much of their time 
in discussing the probabilities of getting down wages and prices so 
as to meet the demands of buyers. The most hopeful held that the 
task was not so difficult as it seemed; and that a bold policy was 
all that was needed, for the financial strength of the men's unions 
would prove, it was asserted, little more than weakness at a time 
when throughout the country generally there is so little doing 
either at the collieries or at the ironworks. 

On account of the very exceptional state of things arising out 
of the wages question at the pits and ironworks, neither Earl 
Dudley nor Messrs, Barrows would lower their quotations for 
finished iron; but Messrs, Thorneycroft and Co. reduced their 
} nominal quotations 40s, The low prices of Cleveland pigs tempted 
| sales, and by the close of the market the prices had risen 5s. 
There are attempts to bring representative coalmasters and colliers 

together, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent) 


LITTLE or nothing has been doing in the iron trade of thi 
district during the past week. The holidays, of course, have been 
contributing their share towards restricting business, but, apart 
from this, there is a very unsettled, depressed feeling in all 
branches, with a steady decline in prices. The recent failure at 
Glasgow has thrown a large quantity of iron on the market, and a 
considerable amount of it has been offering in this district at prices 
much below the present bare cost of production. This has Pad mn 
tendency to still further depress the market, and prices have been 
most irregular, Sellers have been offering No. 3 pig iron 
delivered at Manchester at as low as 65s. per ton, whilst 
makers’ quotations have been as high as 72s. 6d. and 75s. 
per ton, forge numbers ranging from 60s, to 65s, per ton. Smelters 
consequently have found it impossible to compete, and makers’ 
quotations are altogether out of the market. In manufactured 
iron there has been comparatively nothing doing, pending the 
result of this week's quarterly meetings, and quotations are con 
sequently simply nominal. Bars may be considered as worth 
about £11 per ton. Altogether the position of the iron trade in 
all its branches is in a most unsatisfactory and unsettled condi 
tion, and although in some quarters an improvement is looked 
forward to as the result of the Middlesbrough and Birmingham 
meetings, it is doubtful. There are, no doubt, considerable re 
quirements which will have to be met, but there seems a strong 
determination not to place any orders for the present which can be 
held back, There is also an absence of shipping inquiries usual 
at this season of the year, and very few have as yet come to hand, 

The various ironworks closed for the holidays on the 2nd, and, 
as I antivipated, many of them are not resuming operations this 
weet, 

In the coal trade a dull feeling continues, and, as manyof the mills 
and other works have been temporarily closed in consequence of 
the holidays, business has been exceptionally quiet during the 
past week, Prices, although no general reduction has this month 
been made, are already declining, and it is evident that present 
rates cannot be maintained. In the Oldham district a reduction 
of Is. per ton has been made this week, and colliery proprietors 
are here and there making concessions as necessity impels. Con 
sumers on all hands are pressing for lower rates, and in the pre 
sent state of the market it is probable that the close of the 
month will see a general and considerable fall in prices. 

The output during the past week has been very irregular ; not 
withstanding the arrangement come to last week at Wigan between 
the masters and the men relative to the 1) per cent. reduction, 
there is stilla very unsettled feeling amongst the miners, wh« 
thiok that the masters should not have insisted upon more than 
10 per cent., and at many of the pits large numbers of the men 
had not resumed work during the early part of this week 

The Lancashire and Cheshire Coalowners’ Association held their 
usual monthly meeting in Manchester on Tuesday. Mr. W 
Bryham, the president, occupied the chair, but the business trans 
acted was chiefly of a Loon character, and no matters of special 
importance were brought forward for discussion 

A conference of delegates, to the number of 160, representing 
the various branches of the Amalgamated Association of Miners, 
is being held this week in Manchester, under the presidency of 
Mr, Thomas Halliday, and a number of important subjects ar 
down for discussion, 


THE NORTH OF ENGLAND, 
(From our own Co “reaponde af.) 


TUESDAY was the quarterly meeting day of the iron and allied 
trades of the North. The attendance of both buyers and sellers 
was quite as large as usual, but the amount of business done was 
very trifling, contrary to the usual rule at this season of the year, 
when a larger quantity of iron is generally required on account of 
the export trade, Buyers were not disposed to buy without a 
further reduction of values, probably because they have been so 
long accustomed to get a further abatement on every succeeding 
Tuesday, that they have almost come to regard it as a matter of 
course, But sellers take quite a different view of the situation, 
and some of the larger manufacturers, who can afford to hold 
strongly, were even indisposed to sell at recent rates. There is a 
tolerably wide spread of not so well founded feeling that things 
are at their worst, and that if prices do not again take an upward 
tendency they will at all events remain somewhat stationary for 
the next few months, Seeing that this opinion is not shared by 
buyers, very little iron changed hands; and what transactions did 
take place were of so special and peculiar a nature that they can- 
not be taken as supplying any real index of the state of the market. 
At the present time there is in some cases as much as 7s. and 10s, 
difference between the quotations of buyers and the prices quoted by 
sellers. Seeing, however, that there is so much iron in stocks, and 
that the demand generally is so exceptionally dull, buyers are 
undoubtedly in a better position to control the market than 
sellers, and the latter can only get their own way by holding on to 
their iron until business takes a decided change. Sellers quote 
No. 3 at 62s. 6d, to 60s,; but buyers, in not a few cases, have con 
cluded transactions below that figure. The returns of the Cleve 
land Ironmasters’ Association for the month of April have not 
yet been issued, but it is understood that they will show a oon 
siderable increase in stocks, 

The shipments of pig iron to the Continent and America are still 
restricted, On Saturday next a reduction of 10 per cent, in the 
wages of the blast furnacemen of the Cleveland district will come 
into effect. This will be a decided boon to some manufacturers 
who cannot possibly make any profit on their operations at the 
present time. The recent heavy failures in Glasgow are understood 
to have implicated the Cleveland district to the extent of fully 
£200,000; but the loss has in almost every instance fallen = well 
established and wealthy firms, and hence there is little danger of 
consequent failures among North of + rye firms. — ; 

Although not so apparent as it might be, there is an unmis 
takeable change for the better in the prospects of finished iron 
manufacturers, some of whom by the recent heavy failures in the 
trade have been liberated from engagements to purchase pig iron 
at a high figure and left free to conclude new contracts at list 
rates. But besides this, there is evidence of increased activity in 
the principal works of the district, and at the quarterly as 
on Prrcaday & more hopeful and buoyant tone was cispl«ye 
by makers of finished iron. At the reduced rates at which 
they can now purchase fuel and pig iron, makers of rails and plates 
are able to meet buyers and consumers on easier terms; and if the 
wages question were once fairly settled the horizon of the future 
would be clear enough. RK are now quoted at £9 to £10 
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according to section. Ship plates are quoted at £11 to £12- 
Several good orders for rails are in the market, and the Cleveland 
firms are looking forward to a fair share of work for the summer 
months. ; : : ' | 

The final settlement of the wages difficulty in the finished iron | 
trade is ex to take place at York to-morrow, Friday, | 
when the North of England and Staffordshire ironmasters will 
meet the workmen’s delegates from those districts. Both masters 
and workmen appear anxious to have this business out of hand. 
The scale of wages agreed upon in January last, and based on the 
payment of 12s, 6d, per ton for puddling, became nominally in 
operation on the 4th inst., but as no agreement has been arrived 
at respecting the wages to be paid over the next quarter, it still 
remains in force. This will necessitate a loss to the employers, should 
it be decided, asit certainly will be, to reduce the wages of finished 
ironworkers, unless indeed the reduction is to take retrospective 
effect fromthe4th inst. There is nodoubt that this will beclaimed on 
behalf of the masters. It is hoped that the settlement now pending 
in the wages question will be so arranged as to apply equally to 
Staffordshire and the North of England, but until that settle- 
ment is past there is little chance of the finished iron trade 
buckling down in earnestness and in confidence to the work of the 
future. 

An agitation is now in progress among the shipwrighta of the 
Wear for a reduction in the hours of labour. The men employed 
in the Wear shipbuilding yards have hitherto worked fifty-six 
hours per week, as against fifty-four hours on the Tyne; but on 
the other hand, the Tyne shipwrights have had only 33s. per week, 
or 3s. per week less than their neighbours on the Wear. The 
employers have agreed to meet their workmen half way, or 
refer the whole matter to the arbitration of Mr. Thomas Hughes, 

Experiments are being made at the works of the Weardale Iron 
and Coal Company, with Messrs. Greener and Ellis’s fettling for 
lining puddling furnaces. This fettling, which is simply an appli- 
cation of pottery mine in lieu of sand, has been introduced success- 
fully at the Skerne Ironworks, Darlington, but from some cause it 
has failed at other works to mect with the approval of the 
workmen. 

The Northumberland and Durham coal trade is in a very 
uncertain and unsettled condition. The demand for good steam 
coals continues pretty firm at 17s, to 18s. per ton delivered 
on the Tyne and Wear ; but for households there is a dull inquiry, 
ond manufacturing qualities are rapidly falling in value. The 
demand of the mine owners for a reduction of 20per cent. in | 
ininers’ wages is still under consideration, and at a conference of 
niasters and workmen in the Durham coal trade held on Tuesday, 
the former agreed to postpone the formal notice of the reduction, 
to vilow the latter to consider more fully the position of affairs. 
5 colliers generally are pretty fully employed ; but stocks are 
lavier than they have been for three or four years past. 

\t the meeting of the Cleveland Engineers held on Thursday 
evening, Capt. Bodmer’s paper on the “‘ Utilisation of Slag” was 
ciseussed, and papers were read on the ‘‘ Construction of Marine 
{}vilers” and ‘* The Dock Improvements at Middlesbrough.” 

No declared steps have yet been taken by the miners of Cleve- 
and with respect to the proposed reduction of 2d. per ton. 


~ 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE majority of the iron, steel, and other establishments of this 
town and district have been closed from Thursday afternvon last 
up to Wednesday morning, owing to the Easter holidays. On 
Monday and Tuesday a veritable host of miners and ironworkers 
invaded the town in order to witness what is termed a “‘ great 
handicap.” whereat in all probability the sporting propensities of 
the 20,000 or so who are reported to have been present each day 


would doubtless cause the loss of no small amount of their goodly 
wages. Not only is the town thronged and filled to repletion on 
these occasions, but betting on the most extensive scale is openly 
carried on im publie thoroughfares and in public-houses 





The police appear powerless ; yet there can be no doubt whatever 
that these oecurrences are of a most demoralising nature, and in 
busy times lead to an immense amount of loss and inconvenience 
to the coal and ironmasters, seeing that the men will leave work 
no matter what may be in hand at the time. 

Transactions, as will thus be inferred, have been on a most 
limited scale. Pig iron is weaker all round in sympathy with the 
Seotch and. Middlesbrough markets. A fair quantity of North 
Lincolnshire ironstone and pig is being brought into this locality, 
the price being stated at about £3 5s, for forge iron. Hematite 
pigs are not in great request, but, together with British ores, are 
somewhat easier in price. 

Common steel is not sought after, consequently the few orders 
for respectable quantities have been recently executed at a drop of 
from £2 to £3 per ton. 

Coal is accumulating on the pit-banks in all directions, and that, 

too, in spite of the interruption to Lusiness caused by the Easter 
holidays. One of the principa! firms of this locality—the Sheffield 
Coal Company— on Wednesday morning sent out a circular to its 
customers fixing quotationsas under: Picked branch coal, 15s. 6d.; 
lest Birley Silkstone, 13s.; screened Silkstone nuts, 10s, 6d 
creened seconds coal, 10s, 6d. ; breeze coke, lls, ; and hard 
jaelting coke, washed, 28s., all per ton of 2 cwt. at the pit’s 
mouts. At Barnsiey soft coal can be bought at 11s. to 12s. per 
ton, the carriage to London being in all about 93. 9d. per ton, yet 
the selling price in the metropolis is about 25s. to 293. per ton, 
showing that the merchants are still having tne ‘‘ best pull” of 
all concerned. There have also been reductions in price in the 
Rotherham and other districts, varying from 1s. to 3s. per ton. 

An interesting meeting of the Chesterfield and Derbyshire 
Institute of Engineers was held on Saturday. Several new 
members were admitted. On a discussion of Mr, Wordell’s paper 
on the ‘Economy of Fuel for Colliery Consumption,” Mr. Coke 
advocated putting fuel to the front and pushing the fire back, 
while Mr. Howe spoke in favour of slow firing and more boiler 
power, believing thatthe Cornish engines were best—the last fact 
being also spoken to by Mr. Barnes. A discussion took place on 
coal-eutting machinery, which was adjourned until a future 
meeting. Some remarks having been made as to workmen’s 
cott«ge , a brief discussion wastaken on the ‘‘ Differentia Expansion 
Pump ng Engine,” and also on the Denayrouze #rophore. Mr. 
Coke next read a paper on the “ Pollution of Rivers,” for which he 
was thanked, A proposal for a universal rail gauge for collieries 
was read from Mr, Samuel Firth, after which it was mentioned 
that the next meeting would be in May, and the proceedings were 
brought to a termination. 

The miners of various districts appear desirous of ascertaining 
for themselves in a precise and practical manner what the profits 
of colliery working really are. The Monkwood Colliery, a toler- 
ably extensive undertaking situate between Sheepbridge~ and 
Barlow, in North Derbyshire, a few miles from Sheffield, has this 
week been transferred from Mr. Plevins, its former proprietor; to 
an association which has, I believe, the title of the ‘* Coal Co- 
eperative Company,” with offices situate at Millbank, London. I 

m infurmed on good authority that this company is composed of 
the miners’ associations of several districts—Durham, Yorkshire, 
Northumberland, &c.—and that the managing committee in- 

ludes their chief officers, Messrs. Normansell, Casey, Dixon, and 
others. I am not aware what the exact weekly output of the 
pit is—probably seven or eight hundred tous—but it has been 
taken to in full working order, with its coke ovens, &c., also in 
operation. A meeting of the committee was held at the Angel 
iiotel, Chesterfield, on Thursday last, and on the following day 
the miners and others employed in the pit were Pores + =f in- 
formed of the change in the proprietary, and requested to hecome 
interested therein» tuemselyee. The purchase was, it is understood, 
just in time to prevent « strike in case the proposed reduction of 











wages had been in istesi upon. A wire wil, I believe, be almost 
immediately extended from th's cliery to the nearest post-office 


telegraph station, so as to give the advantage of prompt commu 
nication with the metropolitan and other markets. 

It is understood that the South Yorkshire Miners’ Association is 
also negotiating for a large colliery ;. but as the arrangements are 
hardly complete, it is, perhaps, as well not to name the pit. 

About three hun miners are on strike at the Wallsend and 
Lockoford Collieries—which are connected by an underground 
plane—near Sheepbridge, against a proposal to reduces wages 15 
per cent. They appear determined to resist, alleging that the 
total advance which they have received does not average more than 
1ld. per ton net. 

At several pits in the North and North-east Derbyshire dis- 
trict notices will shortly expire, the miners being, it is under- 
stood, fully determined to oppose the preposed reduction in 
wages to the utmost. 

The majority of the Sheffield razor forgers came out on strike 
on Monday, owing to their request for an additional 5d. per diem 
having been refused by the employers. 

It is believed that arbitration will be mutually agreed to for the 
settlement of the reduction in the Yorkshire miners’ wages, 20 
per cent. being the amount proposed by the colliery proprietors, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

NorHING could more forcibly prove the justice of the action o 
the ironmasters in reducing the wages of their omens than the 
fact that with an immensely smaller production of iron now than 
when the proposal was first made, the prices of pigs have steadily 


| continued to decline. There is no saying either at what figure 


that decline may stop. The market just now is in a state 
of comparative disorganisation, from which it cannot recover 
until the wages question is finally settled. The extensive 
failures that have taken place in the Scotch iron trade 
have also exerted a most hurtful influence, and there is a general 
feeling of insecurity, as if it were impossible to guess what 
might happen next. Messrs. Watson and Campbell, iron 
merchants, Glasgow, whose failure was the first to occasion 
alarm, will be examined as to their bankruptcy to-morrow, 
Friday, and the disclosures to be made are anticipated 
with much interest. Very little has yet transpired as to 
the exact state of affairs of the Messrs. Hannay, of Bloch- 
airn, but at a meeting of the Blochairn Iron Company 
(Limited) to be also held to-morrow the shareholders expect to 
be furnished with a statement as to how far they are involved 
in the failure. It is not yet twelve months since the company 
was formed ; the Messrs. Hannay undertook to guarantee divi- 
dends of 10 per cent. for the first five years; and as the manage- 
ment of the company has been pretty much in their hands, it is 
impossible to say to what extent the shareholders may be sufferers. 
Of the fact that they are sufferers I am certain, because the cir 
cular issued by the directors, calling a private meeting of the 
shareholders, expressly says that it is convened to consider what 
steps should be taken in consequence of the loss sustained by 
recent failures in the iron trade. It is becoming more and more 
me that, though a few people may have made fortunes by 
the recent extreme prices of iron, they have had a very damaging 
effect upon the trade generally. 

There is little doing in the Glasgow warrant market. On 
Thursday business was comparatively steady between 80s. and 
79s., closing with buyers at the lower figure. Although it is not 
a holiday in Scotland, there was no marketon Good Friday. On 
Monday the market was flat, with business between 79s. 6d. and 
77s. 6d.; and on Tuesday it was also very inactive, there being a 
drop by prices to 73s,, closing with buyers 74s. 3d., sellers asking 

4s. 


The prices of the principal makers’ brands continue irregular, 
but the following may be given as the quotations :—Gartsherrie, 
No. 1, 87s. 6d.; No. 3, 80s.; Coltness, No. 1, 92s. 6d.; No. 3, 
80s.; Summerlee, No, 1, 87s 6d.; No. 3,.80s.; Carnbroe, No. -1, 
84s.; No. 3, 80s.; Govan, No. 1, 78s.; No. 3, 76s.; Langloan, No. 1, 
903.; Calder, No. 1, 92s. 6d.; No. 3, 80s.; Glengarnock, No. 1, 
87s.; No. 3, 82s.; Eglinton, No. 1, 80s. 6d.; No. 3, 80s.; Carron, 
No. 1, 87s. 6d.; Shotts, No. 1, 87s. 6d.; No. 3, 82s. 6d. 

The shipments of pig iron from Scotch ports continue to 
diminish, and the total decrease for the past three months, as 
compared with the corresponding period of 1873, has been about 
42,000 tons. The imports of Middlesbrough pigs at Grangemouth 
for the week ending the 4th inst. amounted to 1995 tons, bei 
935 less than in the previous week, but showing an increase 
365 tons on the corresponding week of last year. 

Great inactivity prevails in the manufactured iron trade, and 
at many of the works only a very small amount of employment 
can be had. 

Although thousands of miners have now been idle for three 
weeks, the supply of coals remains abundant for all purposes, a cir- 
cumstance which is of course greatly owing to the fact that so 
many blast furnaces are out. At the beginning of the present 
week the retail price of coals was reduced in Glasgow about 2s. per 
ton, which is the first advantage that small consumers have had 
from the larger reduction that took place in the wholesale prices 
about a month ago. The demand in the eastern mining districts 
is reported to be exceedingly limited, the shipping trade is inactive, 
and the principal business is done in the better class of household 
sorts. 

A further stage has been gained in the miners’ dispute. On 
Monday a conference was held in Glasgow, at which delegates were 
present from a majority of the pits in the country. There was a 
long and stormy discussion on the question as to whether the 
20 per cent. reduction should be accepted. Mr. Alexander Mac- 
donald, M.P., was present, and addressed the meeting. He said 
that on its first ansouncement he declared against the 20 per cent. 
reduction, and had the same circumstances continued until now 
he would have been unyielding in the position he then occupied. 
Then, over all England there was comparative peace, and the 
reduction was not heard of. Now, the notices over England ranged 
from 10 to 35 per cent. Why was this? Because the market 
had fallen, and to-day iron could be worked in Belgium for 
£2 under the price of the Stafford market. If the men 
continued in the course they had taken up, he could only 
liken them to the man that killed the goose that laid the 
golden eggs. When times were good, he had never hesitated to 
tell them that their course was upward and upward, and if he 
were not honest enough to tell them in the hour of adversity to 
set their houses in order, he should be unworthy of their con- 
fidence. It mattered not to him what judgment they arrived at 
that. day ; but he said to one and all that if they required to 
resist aud strike against the 20 per cent. reduction, it would be an 
act of insanity. When better times came, he should be prepared 
to tell them to band together to get a fair day’s wage. Several 
motions were afterwards put to the meeting, but it was ultimately 
carried by a large majority that the men resume work at the 20 
per cent, reduction, 

Acrowded meetingof miners was held the same evening at Mother- 
well, when the decision of the conference was condemned, and it 
was agreed to continue the strike, and a vote of censure was 
upon Mr. Macdonald for the policy he had advised. It should be 
=. in this connection, that in the Motherwell district, as 
well as in several other places, the wages had only been reduced 10 
me cent., and the miners consider that by the vote of the con- 

erence accepting 20 per cent. reduction, they will be obliged to 
surrender the other 10 per cent. There is very little, however, in 
this objection, because it has been, well understood that the 
employers who only reduced 10 per cent., did so merely to keep 
their men at work while the dispute lasted. 

Many of the men to work on Tuesday, and a number of 
the blast furnacis were rekindled; but fears are entertained that 


the masters may ask fora still further decrease. At Shotts, for . 


instance, notice has been given of a 40 per cent, reduction. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE smiths, stokers, and strikers employed in the Rhondda 
Valley collieries have struck for 1s. per diem advance, and as this 
movement threatened to interfere with the whole working of the 
collieries, immediate action was necessitated by the Coalowners’ 
Association. On Tuesday a large meeting was held at Cardiff, 
where, in addition to a good muster of coalowaers, members of 
the council, I noticed Mr. Fothergill, Mr. W. Crawshay, and Mr. 
Menelaus, The question of the smiths came on first for 
discussion, when it was resolved to resist their demand, and that 
in the event of the stoppage of the collieries the owners should be 
supported by the Association. This decided, the council entered 
upon a consideration of reducing the general wage rate of the 
district. It was held as imperative that a notice should be given, 
and accordingly it was resolved that a special meeting of the 
Association should be held next week on the 15th inst., for the 
purpose of discussing and approving the proceedings indicated. It 
will be evident from this that I have been right from the first in 
foreshadowing an important reduction, which will affect collieries 
es wees mi 

iff at my visit wore anything but a depressed appearance. 
The formation of the New East Dock is pi aol even % 
The gates put up by Armstrong are pictures of strength and effi- 
ciency. The basin, as regards the masonry, is simply perfect, no 
expense being spared. The granite used is principally, I believe, 
from the West of England. One striking feature of the dock is 
the enormous hydraulic power which will be brought to bear; 
another noticeable feature is the almost entire absence of horse- 
ee in the construction, small engines, each bearing the coronet, 
ing used in great numbers. Alongside the East Dock there 
were miles of laden coal wagons, three deep, waiting for vessels, 
and I am afraid, some for customers, though Penarth is generally 
held to be the quarter where one can see an indication of trade, In 
conversation with the shippers and brokers I was informed that 
the prevailing speculation is upon a considerable reduction in coal. 
This I hold to be ill-based, many circumstances pointing to the 
strong probability that the action of the coalowners will be met by 
either a strike on the part of the colliers, or a lessened output. 
Rails are now quoted at £9, but business is very dull, and at the 
East Docks large quantities of ore are thrown down, as if as value- 
less as ballast. 

I am glad to note that the Garth Chain and Anchor Works are 
in tolerable briskness. Tin and slab manufacture is now next to 
nothing in various parts of the district, and in those localities 
small subsidies are now being received by the men. 

Notice has been issued by the Nantyglo and Blaina Company, 
and at the end of the term a resumption will only take place by 
the acceptance of a marked reduction. 

Another furnace at Cyfarthfa will be blown out this week, and 
about 300 hands dismissed. This shows the tendency of things. 
As regards the tin-plate manufactories, the end of April will see 
more than forty establishments closed in South Wales. 

Messrs. Jones and Williams, of the Coedcae Colliery, havé be- 
come purchasers of the Llantwit Red Ash Oollieries. 
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THE WESTINGHOUSE BRAKE ON THE MIDLAND 
RAILWAY. 

Many months have now elapsed since we described and 
illustrated the Westinghouse air brake, then a new im- 
portation from the United States. The conditions which 
must be complied with by any continuous railway brake 
before its inventor can substantiate a claim to the attention 
of locomotive superintendents and traffic managers are 
multifarious and diverse; and when railway men have 
been satisfied, not much more than half the difficulties to 
be met with have been overcome. However effective the 
brake may be mechanically speaking, however certain and 
safe it may be in its action, the travelling public will have 
none of it if it causes jerking and jolting. The Westing- 
house brake had been largely used in the States before it 
was imported into Great Britain, and a very considerable 
number of experiments have been tried with it here. From 
the first we expressed a favourable opinion as to its 
capabilities, and it is not too much to say that 
this opinion has been endorsed by one railway autho- 
rity after another; and so at last it would appear 
that Mr. Westinghouse’s inventions have supplied Great 
Britain with the brake of the future. We have often 
recorded in these pages particulars of experiments made on 
various lines to test the powers of the Westinghouse brake, 
but none of those trials can compare in importance with 
the test to which the brake was submitted on last Friday 
on the Midland Railway. For some time past the Mid- 
land Company have had an experimental train fitted with 
the Westinghouse brake running between St. Pancras and 
Bedford. The company decided at last that before extend- 
ing the use of the brake on their lines it would be well to 
have what we may term a crucial test of its powers ; and so 
on Friday what may be called a private in the sense 
that all those present were railway men of practical expe- 
rience. was carried out on the line between St. Pancras and 
Bedford. We cannot call to mind any recent occasion when 
a question connected with the working of railways was 
raised on which so many eminent railway authorities were 
present. A list of mere names is not interesting, but we 
are justified in publishing the names of those who wit- 
nessed the trials on Friday, because this list shows how 
great is the interest taken in the brake by railway com- 
panies, and because it proves that the experiments were all 
conducted under the chevelle of most competent autho- 
rities. The list runs as follows :— 

Messrs. James Allport, E. M. Needham, Samuel W. 
Johnson, and Charles Jones, Midland; J. P. Knight, 
—Leve, Wm. Stroudley, and— Williams, London, Brighton” 
and South Coast ; Mr. Samuel L. Mason, North British; 
Mes. ¢@. 2. Cockshott and Lord Colville of Culross, Great 
Northern; Mr. G. P. Neele, London and North-Western; 
Mr. G. N. ll, Great Western; Mr. Bradley, Manches- 
ter, Sheffield, and Lincoln ; Colonel Hutchinson and 
Colonel Yolland, Board of Trade ; Messrs. 8S. Swarbrick, 
J. Robertson, Ww. Adams, and Lord Cecil, Great Eastern; | = 
Mr. James Stirling, Glasgow and South-Western; Mr. W. 
Kirtley, London, Chatham, and Dover; M. D. Banderali, 
Northern of France; Mr. Henry Chapman, C.E., London 
and Paris; Mr. F. J. Bramwell, C.E., Mr. Baker, C.E., 
and Mr. Eaton, C.E., Westminster; Mr. Dawson and Mr. 
Percy, Railway Clearing-house; Mr. Verrender, London 
and South-Western; Mr. Maddock, Lancashire and York- 
shire; Dr. W. Hood, London ; Mr. George Westinghouse; 
Mr. J. T. King, neral manager, and Mr. G. W. S'monds, 
mechanical superintendent, Westinghouse Brake Company. 

From this list it will be seen that the following railway 
companies were represented by their general manage 
superintendents of line, or locomotive superintendents, an 
in some cases by all these:—Midland; Great Northern; 
Great Western; London and North-Western; Manchester, 
Sheffield, and Lincoln; Lancashire and Yorkshire; London, 
Chatham, and Dover; London, Brighton, and South Coast; 
Great Eastern; Glasgow and South-Western; Northern of 
France; and London and South-Western ; in ‘other words, 
twelve of the most important lines on "this side of the 
Atlantic were represented. 

The whole of the experiments were carried out by a com- 
mittee consisting of Messrs. E. M. Needham, of the Midland ; 
J. P. Cockshott, Great Northern;-G. P. Neele, London and 
North Western ; G. N. Tyrell, Great Western ; W. Brad- 
ley, Manchester, Sheffield, and Lincoln ; and Col. Yolland 
and Col. Hutchinson, Board of Trade bo pee In order 
that the experiments might be condu under conditions 


certain to secure accuracy of observation, a special staff 


supplied with stop watches was provided, and the speed of 
the train was carefully noted by the quarter-mile gabe at 
the side of the line, nothing being left to personal esti 
mation. 
We have condensed the results obtained into the table 
—— follows ae in it is poms ina —_ 
orm particulars of each experiment, showing the pu 
which it was intended to serve, the conditions under ; which 
it was carried out, and the results obtained. The table 
a for itself, andr rs anymy little or no explanation at our 
ast f Tacks, the noon ay of which it ie impossible 
a t) e w) it is impossible 
i It may be worth while, however, 
a Seems Cee ee 
od wi esti t as the 
bloke werseeieeee, a little extra ilccemetuedli in 
some of the when the brakes were put on. This, 
_— por rag “ en J to the soa 
of the iron and alwa; when 
— become a little worn. si — : 
apparatus connected with the brake was 
m. su ly tested. Of this we shall have more to 
say at another time; it will suffice to state now that its action 
was quite 80 far as the trials went. 
It will be seen that the experiments tried were the result 
of a consummate knowledge of the conditions which a con- 





tinuous brake should fulfil, and we venture to think that 
no railway brake was ever so fully tested before, or ever 


came so satisfactorily through an ordeal of exceptional 
severity. 


Trials of the Westinghouse Continuous Aw Brake on Midland Railway between London (St. Pancras) and Bedford, 
on Friday, April 10th, 1874. 


The train consisted o: engine, tender, two vans, and twelve passenger coaches, the total weight including 
eae, 0 Sones :—Engine, 33 tons; tender, 22 tons; vans, 16 tons; coaches, 108 tons; 

and gua the ordinary hand-slide brakes fitted with wood blocks. The coaches 

had cast iron blocks; but the brake rigging on these was of three kinds:—First, with the two length eq 


rds vans had the air brake connected to 


rock shaft 


levers, and one block on each wheel; second, with tension bars without rock shaft, one block on each wheel; and third, wi 


— bars and ris on both sides of each wheel. The tender and guards brakes could be worked 
air brake, The air brake fittings reap ded Ge an that the 


y, independent of the 
to dot at the will of the driver, or either of 
for between passengers and 


the , on ow 
guards i. was applied. 


line of communication. The experiments commenced upon the train 


hand ‘lever in the usual 

the -to ly 

engine w! excep pparatus 

The cao pipes between the carriages served for the 
reaching Hendon station. 
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3 Nature or kind of stop, &c. 


Gradient. Place. 


of brake to 
absolute rest. 
Distance run 
from application 
of brake to 
absolute rest. 


from cagitestion 


| Wine 
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“Time of stop 
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| shut o' 


1) Ordinary, station stop with air brake applied by driver, steam being first, 
2 ordinary station. stop with air brake applied by ‘driver, steam being first 


| shut off 


3 Steam shut off, ‘air brake applied ‘and engine reversed, but no s steam| 
ractically e train before the engine Slight 


reversed.).. 
4|8team shat off, air brake applied, engine Teversed, and steam applied in’ 


‘3 epplied. (The air brake p stopped th 


| back gea: 


as 8. 
5,Hand ae il pmo gr on tender and guard’s vans by signal of Whistle 


| from e' e, steam shut off 


a A 


airpten (6 ‘and 7 had ample time to obtain benefit of rev 
brakes applied on tender and 








pplied in back 
aint = cage Gr aunt 
off steam and applied Syae air brake from engine 


8 


ar brake applied by guard in front van, the driver on feeling brake shut | | | 


<a and applied the air brake from engine 
10 were slip; 
| po! os left behine 


van. (Eleven coaches and one van sli 


the rear pped.) 
11) | air brake applies from engine, and engine left in full forward gear with 
(Steam reduced from 1201lb. to 110Ib. during stop; mean 


steam on. 
| air pressure, 70 Ib.) 


12/Steam shut off and air brake applied as if slacked ‘by signals, brakes } | | 


being . 
es ‘applied on tender and guard’s vans by signal of whistle 
mgine, steam being shut off and engine reversed, but no steam 


’s vans by signal of whistle 
from engine, steam being shut off and engine reversed, and steam 


in rear Yan, the driver on feeling brake shut 


, the air brake couplings broken a away, and the 
stopped by the application of the air brake from! 
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| Yards. | 





18 
16 
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| | 
Up 1 in 160 | 
and 320 | 
al . 


Dry | 4s 
” | 36 


| Mill Hill. 


| | 
Up 1 in 400 | Elstree. 





| 43 Down lin 200) 20 


820 ” | Aldenham. 


|NearRadlett 
Park-street. 
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880 | ” 


to 
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sag 43 ” 

- | Up 1 in 173 | 
a | 40 40 | 0 jae Albans. 
{ 

} | 
| Sandridge. 


» | 86 


Up 1 in 176 
Up 1 in 300 | 


» | 45 660 


| ne 
» | 56 


416 »» Harpenden. 


” 43 Down lin 660 21 Leagrave. 


330 ”» 


‘s * Down 1 in 200) Not taken| Light side Chariton. 


28 Side | Harlington, 


| released and steam re-applied. (The vibration due to the brakes was | } | 


scarcely appreciable. Some of y carriages rode a little hard, but that 


was due to the blocks being new. 


13/Steam shut off and air brake —~ train brought toa stand ; ‘brakes 


“ty P| 


released and train moved backwards; brakes again applied, train 


brought to a stand ; brakes released, 
\3 — forward, showing the action of brake as regards 


14 . sto; 
from eé' 
15 Driver stopped upon receiving sigual from rear ‘van _ 
16 Driver stopped upon receiving from front van . 
y driver at fixed it, as for water. 
-three miles an hour.) 
nk.—Train being run past 
show the action rj the brake with reference to skidd 


upon receiving signal from carriage No. 208 (third coach } 
e) . 
(Came ‘to stop 
with brake on, 80 as ia) 
of wheels, or 


steam re-applied, and train again | | 
quickness of } | 


350 Light 


19 Not taken Side 
17 2 ” 
ow» | 43) ” 19 | 350 | ”» 

' 
| | | 


» | 50 Down 1 in 660 Flitwick. 
Ampthill. 


Millbrook. 


22 





» | 82 Down 1 in 531 


» | 23 Down 1 in 200 


otherwise. Some of the trailing wheels were skidded just before 


|_ the train came to rest. 
19/Time taken to uncouple and couple ‘two carriages 
|_ brake. (Extra time taken to couple or uncouple 
20\Time taken by pump to restore pressure in reservoir after 
used. (To pump from 501b. to 80lb. mean, 45 seconds 


-) 
21) Stop ‘with air brake with several = Lm couplings between ‘the carriages 


d on one side. 





(Fo 
22 iStop wih air beens after hole le has + an cut in one ha the flexible tubes .. 





HYDRAULIC MOTORS, 


THERE can, we think, be little question but that the use of 
hydraulic power as a motor is daily on the increase, and that as 
its merits and capabilities become better understood and deve- 
loped the ratio of that increase will be considerably greater in 
the future than it has been even of late years. The whole sub- 
ject is one which, as our readers know, has not in any wise 
escaped our attention as regards the general principles connected 
with the theories involved, and the illustrations and descriptions 
which from time to time we have given of the different ma- 
chinery, inventions, and appliances that have been proposed and 
tried with certainly varied success, will have kept before those 
same readers a more or less general view of the concurrent his- 
wy of the adoption of hydraulic power as a motor. It is scarcely 

for us to point out, or, indeed, even to refer to the 
different forms eo have been given to hydraulic machines by 
their inventors. The ordinary overshot, breast, and undershot 
wheels so common at one time in this country are of course 
familiar to every one ; it is not, however, of such applications as 
these that we propose to treat, but rather of those instances in 
which water pressure as a motive power has been adapted to 
one es and machinery. We do not at all pretend to give even 
h of the history of these, but we find in looking through 
some old notes that in 1803 Trevithick erected at the Alport 
Mines an engine in which the water was admitted first upon one 
face of the piston and then on the other, the inlets and outlets 
being opened and closed by two smaller pistons operating at the 
sides. This machine worked continuously during forty-seven 
years—id est, until the year 1850, when it was removed on the 
abandonment of the sett. We find, too, that at the same mines 
Mr. Darlington erected a water engine having a cylinder 50in. in 
diameter and a 10ft. stroke. In this case, the cylinder, the 
piston, and pump-rod, being in one continuous piece, was placed 
directly over the pit, the pressure on the piston, coming from a 
head of water 132ft. in height, equalling about 58 ib. to the 
square inch, or, say, 50 tons on the whole area. With a plunger 
42in. in diameter, water was raised at the rate of 5000 gallons 
per minute from a depth of 22 fathoms, the water for the motive 
engine being in this case admitted on one side of the piston only 
through cylindrical valves, allowing a full flow for seven-eighths 
of the stroke, when they began to close, and a small valve then 
opened to allow sufficient water to pass to complete the stroke. 
The same gentleman afterwards erected another engine nearly 
similar in its general construction to this, but working under a 
— column 227ft. in height. The average of 
machine was 80ft. per minute, but this could be run up to 
140ft, per minute, 

Sir William Armstrong, in addition to his well-known water 
cranes, has, we believe, made use of water pressure from natural 
falls to produce rotary motion by means of double cylinders and 
pistons with slide valves, in some degree similar to those of high- 
pressure steam engines. There is, however, a difficulty about 
working avy of a machines ; for although the absence of any 
sensible elastici water renders motion produced by it in 
engines susce, 
is apt to cause 
water engines, if they be constructed 
those for such elastic fluids as steam or air. 
has, however, been i 
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with and without air | 
| 





brake pipes, 7 7 seconds. ) 
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| } 
Dry | 45 | Up 1 in 200 
Wet | 38 Down 1 in 871) 


26 
29 


$25 | Light side 
About 350 Not observed 


relief tiie or their array Another well-known mode of 
utilising hydraulic power is the turbine; the works at Belle- 
garde, which are now being illustrated in our papes, constitute 
an excellent example of the most recent application of this form 
of hydraulic mechanism. Our purpose at present is to direct at- 
tention to proposals and arrangements for a very extended appli- 
cation of hydraulic pressure, which have been put forward by 
Mr. R. H. Tweddell, whose system of riveting, both by fixed and 
movable machines, we have already noticed. This last proposi- 
tion deserves consideration, the more especially since the general 
tendency of practical constructors is certainly to concentrate 
operations in one spot, thus rendering area of manufactory so 
great that there arises a certain difficulty in distributing the cen- 
tral power by shafting or gearing. In such cases as these, Mr. 
Tweddell proposes that water-pressure mains should be laid down 
on a regular plan, and branches carried therefrom, as required, 
to the different individual tools—such as planing and slotting 
machines, and the larger class of lathes; under which 
arrangements there would be very considerably less less 
of power in transmission than that sustained in a system of 
shafting, belting, or gearing; for, in fact, it only involves the 
friction of the packing in the pumps, the accumulator, and the 
water in the pipes, which has been found to be little over 1 per 
cent. On this head, however, it may be remarked that for the 
smaller classes of rotary machines Mr. Tweddell is rather in 
favour of the use of shafting, which, he says, might probably be 
advantageously driven from the pumping engines, in which cases 
he would recommend the use of an engine of Brotherhood’s 
three-cylinder type, the adoption of which to such purposes has 
already been under consideration. 

It will be seen from the foregoing that the idea of using hy- 
draulic power as a general motor is a sufficiently extensive one, 
inasmuch as it embraces in a whole the supplying of power to 
almost every variety of machine or tool, and that in a manner 
which would render it always available, and that, too, with 
economy ; for the power once stored up continues at the disposal 
of the operatives without any further expense, whilst if steam 
be the directly-acting agent, its maintenance at a certain pres- 
sure, so as to be equal to the task requiring performance, is a 
matter of charge in some form or other, and, especially when 
the power needed is only intermittently used, entails considerable 
waste and e iture. 

There is unquestionably as yet a great deal to be done in the 
development of hydraulic machinery ; but we venture to think 


this | that infancy is the infancy of a giant, and that by and by, 


when we come to see its strength put forth and its great useful- 
ness demonstrated, we shall feel how much our thanks are due 
to the pioneers whose investigations and researches are daily con- 
tributing towards such results. 








UnNIvERSITY OF EDINBUBGH.—CLASS 07 MRCHANICAL ENGINEER- 
ING.—We observe that the above class has just terminated for the 
session 1873-74, and that the results have been declared. The 
we os? have attained the greatest eminence are Mr. 


oundry, Kirkcaldy. 
works secured both the firs 








262 


THE ENGINEER. 





\APRIL 17, 1874. _ 








UNDERGROUND HAULING ENGINE.—BLACKWELL COLLIERY. 


MESSRS. MATHER AND PLAT?, ENGINEERS, SALFORD. 





yea 


scm 





SCALE OF FE 
ie (9 16 3 10 {1 


ET 


_- 


er 








mee 
I 


TL 
Hl 
sat, SS 
\| || 
— 
: (Es ¥ 
im 


I! 





ae 
i] 
ill 


a Tr 
—— 


mM 














a ee 


VT 


VIMEMEDTOU PR BR PAGAN AAMI NNN AAA LAtd Ltd 














I+ 








AB 


ay 


= 
= 
— 


FLOOR 


_ THIS engine has been specially designed for underground hauling 
in mines, where compactness, durability, and simplicity are the 
chief desiderata. In order to secure steady driving at all speeds, 
the power is obtained from two cylinders of equal diameter, cast 
together with their respective valve-boxes in one piece, having one 
inlet and outlet for steam and exhaust common to both. The 
pistons may be put in and taken out from the back of the engine, 
without displacing any of the working parts; hence the ordinary 
cylinder covers at the stuffing-box pw 3 are dispensed with. The 
og a for the piston-rods are simply cast on the ends of 
the cylinders, The pistons are of Mather and Platt’s well-known 
construction, with their patent elastic eee A single 
slide bar is used, with a cast iron cross-head clipping and sliding 
upon it, having a plate on the under side to tighten up. The 
breadth and length of wearing surface in the cross-head, together 
with the mode of lubrication employed, will render the wear ina) 
preciable. The connecting-rods of wrought iron communicate the 
power at quarter centres to a double-sweep wrought iron crank 
shaft, which has its in the e bed at each side. 
Beyond the necks in the crank-shaft are placed two light fly-wheels 
about 4ft. diameter. The slide valves are fitted with a fete com | 
motion worked from two eccentrics in the ordinary way, but fi 
in a very substantial and simple manner. The bed is cast 
ith 


engine- 
in one piece, and t rigidi: d strength, wi 
small expenditure & material” ‘The + Headl driven by a 
pinion on the fly-wheel shaft between the cranks, the second 





motion shaft being carried by continuation of the engine-bed, 
which ties the and d motion shaft t ' 
The hauling wheels are fitted clu gone By 
prevent lecskage in cae of the Seeing of s wegen in the , "y 
whole engine wi gear is self-contained, without any 
py be > simply caeatine ea cen 
or more may be wor ex 
motion shaft right and left. ° 


An engine exhibited at Pecl Park, Manchester, was one of 


SIDE ELEVATION 
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several made for the Blackwell Colliery Company, with two cylin- 
ders each 10in, diameter, 16in. stroke, working with steam or 
compressed air of 301b, pressure, and to hauling up gradients of 
1 in sixteen 800 tons of coal per day of eight hours the distance 
of about one mile, 





DINGLER’S BOILERS. 


M. DINGLER, manufacturer of steam engines and boilers at 
Zweibriicken, in Rhenish-Bavaria, exhibited at Vienna a boiler 
having an internal fire-place and a set of movable tubes, together 
with areheater. From our illustration it will be seen that this 
boiler consists of two cylinders placed pemigouneing one above the 
other, and connected by two large tubes. In the lower portion is 
contained the grate and furnace, whilst the upper constitutes the 
reservoir of water and steam. A small combustion chamber sepa- 
rates the grate from the fore plate and from the set of tubes, 
which latter are 31 in number and of an exterior diameter of 

each. Both the grate and this set of tubes are 


The two bodies of the boiler contain internally a species of 
ets, in which is collected the mud from the feed-water, and 
his arrangement by reducing the amount of deposit in the plates 
does P me with the necessity of frequently stopping the boiler 


for ning. 
The inventor has sought to the not exactly by super- 
i i wing :—' water reservoir or 
fall, end é is di ~ 4 kept only 
an combustion ourth sweep- 
und are dint dime a vege sides of this reservoir, with 
the contents is in contact. 


system 
of the 
water and 
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steam reservoir they are afterwards brought into contact with the 
upper part of this reservoir a steam only; and at last 
discharged into the chimney by a fifth flue in which are placed 
six tubes of wrought iron, through which passes_the’ffeed-water 
prior to its entering the boiler. 

The tetal heating surface of the generator is 31 square fmetres, 
of which 25 square metres are taken up by the fire-place, the set 
of tubes and the reservoir of water and steam, and the remaining 
six by the heater of the feed-water. This boiler is proved to 
an effective pressure of 10 atmospheres, say, 10 kilogrammes or 
145 lb, and its constructor calculates that its average consump- 
tion of ordinary Saarbriick coal should be 45 kilogrammes per 
hour per —- metre of grate. All the safety apparatus, the 
valves, the feed-indicators, and the various cocks and taps for 
working the boiler are placed on the front face, so as to be readily 
within reach of the attendants, an arrangement which merits 
imitation. 

An attentive examination of this steam generator is apt to 
inducea certain amount of criticism, for the apparatus is extremely 
complex, without giving any very distinct idea of the objects the 
constructor has sought to attain. It, in the first place, seems to us 
scarcely desirable to submit a boiler with a movable interior fire- 

lace to so high a normal pressure without absolute necessity. 

hose of Cornouailes work generally at a pressure of 2°5 to 3 kilo- 
grammes, and those of Messrs. Sulzer Brothers most satisfactorily 
at a pressure of 5 kilogrammes, 

In the second place, it does not appear to useither prudent or 
rational to seek to dry or superheat the steam in so large a re- 
ceptacle. If the action of the products of combustion on the 
steam is to be effectual their temperature must be very high, 
because they are applied in the most inefficient way. But if their 
temperature is high, then Say saree a great waste of fuel. 
One of two things then arises—either this mode of superheating 
is inefficucious, and then why apply it? Or if, on the contrary, it 
produces the expected effect, it entails a waste of fuel, 
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DINGLERS PATENT BOILER WITH MOVABLE FIRE-BOX. 
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In conclusion, the six tube reheater of wrought iron cannot fail 
to become rapidly eaten away by the acid products of combustion, 
as bas been shown by MM. Auguste Scheurer-Kestner and 
Charles Meunier Dollfus (see Bull. de la Société Indust. de Mul- 


house, t. xliii., p. 234, Juin et Juillet, 1873), and this the more so 
as the gases after four successive turns about the boiler, and in one 
of which they pass through the system of tubes, cannot fail to 
be considerably cooled, 


singular combinations whic! 
sanguine inventors, 








We are in no way advocates of the Dingler system, but have 
thought it worth illustrating and describing on account of the very 
may be introduced into boilers by 











HURD AND SIMPSON’S PATENT COAL CUTTING 
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Ir is an acknowledged fact that 
one of the most effectual means 
of reducing the price of coal will 
be found in the introduction of 
machinery which shall do more 
workin less time than can be done 
by manual labour, will be inde- 
pendent of strikesand short work- 
ing hours, and, in addition, re- 
move some of the dangersto which 
colliers are now exposed. One, if 
not the most, of the laborious, 
dangerous, and expensive opera- 
tions in coal mining is under- 
cutting the coal, which is per- 
formed by the collierlyingdownon 
the bottom of the mine and cut- 
ting with his pick anarrow groove 
into the coal on one side of the 
road, as near the bottom of the 
seam as possible, and extending 
under the coal as far as his pick 
will reach. As the groove ad- 
vances wedges are inserted to sup- 
port the coal, on the withdrawal 
of which the coal falls and breaks 
into large pieces, which are then 
reduced in size by the collier and 
placed in wagons. A superior 
workman can “hole” or under- 
cut yy ~~ 4 me yards of coal 
per day of ten hours, one yard 
deep in a medium hard] coal, but 
in some instances nothing like this 
rate of progress can be obtai 

While the collier is engaged 
in holeing he must be constantly 
on the watch, and sounding the 


face of the coal, for he knows to a few seconds by the sound when 
the coal will part and come down, but for all that the deaths and | known as slack; the wider the groove is cut the easier it is for the 
work, but at the same time the percentage of slack as 


loss of limbs from coal falls are far greater 
posed. pared with the large coal is considerably increased. 





machine can work with © much 
with 


to check this waste some colliery 
proprietors only pay the men for 
the large coal sent out, and others 
pay for the slack at a much 
lower rate than the coal. In 
these cases the collier spends much 
of his time riddling his coal before 
filling the wagons, thus giving 
won time for the weight 
of the roof to come on the next 
undercutting. The av pro- 
portion of slack tolarge 
in this country is about one-third, 
which means a reduction in the 
actual value of coal raised of 
about one-half. Messrs. Hurd and 
Simpson claim fortheirmachinery 
that it will undercut coal at 
the rate of 150 yards per day, or 
at thirty times the rate of the 
best collier; that by working the 
machinery at night the collier 
finds the coal ready fallen, and 
has only to break it up and fill it 
into wagons. That a t sa 
in human life will eff 
by the use of these machines, as 
they undercut the coal so ma | 
and uniformly that in nearly 
cases the coal so undercut can be 
got out before the t of the 
roof comes on to it; thus seams 
which were formerly known for 
their bad —_ nea —_ - 
tively safe. s the ‘ 
the pave e cut by the machine 
is always of the same thickness, 
d inhopendent of the personal 





The material cut out from the groove is what !is commonly | skill of; thefoollier; in fact the 
smaller than is p 
caloulated that in a Sft. seam of solid coal the amount 
machine 


than is generally sup- — not exceed one-eighteenth part 


uu 
1 labour, and it is 
of slack 
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of the whole. It is gratifying to learn that unlike the 
artisans or labourers in many branches’ of industry, who 
have strenuously opposed the introduction of machinery 
into their several occupations, the colliers have not offe 

the slightest obstacle to the introduction of these under- 
cutting machines, but, on the contrary, have hailed their advent 
with satisfaction, as they have released them from the most 
fatiguing and dangerous of their duties, This machinery is also 
adapted for driving headings into the coal, and we shall describe 


t first. 

ig. 1 represents a heading machine engaged in cutting a ve 
ott, fin, deep on four sides of a block aah mi i St. by 
4ft. lin., as shown in Fig. 2. The bottom groove is cut first, and 
the coal supported by wooden wedges marked A ; the side grooves 
are then cut, and sometimes, but not always, it is foand necessary 
to make the top groove. The machine is then run back, the 
wedges A A removed, and the block of coal falls down, or else a 
wedge instrument which we shall describe hereafter, is inserted in 
the top groove, and the coal is forced down. The motive power— 
compressed air or steam—is supplied to the two cylinders aa, 
which drive by means of gearing the cutting wheel e, which is of the 
same construction as the cutters in the undercutting machines, 
and which we shall describe more minutely hereafter. This wheel 
is arranged to cut at any height and at any angle in the seam, and 
is supported on a telescope shaft b, which, with the parts acting 
with it, are supported in slides, and can be swivelled entirely round. 

Fig. 3 represents an instrument for breaking down the block 
of coal cut out by the heading machine and for removing 
the thin layers of coal left by the machine between the 
roof and floor of the heading and the hole cut out. It con- 
sists of a cast steel or other metal wedge, x, forced forward 
by the screw, and this screw is turned round by the lever Z 
and catch Z! acting on the toothed wheel Y. In fact it is 
an adaptation of the ordinary ratchet brace. The catch 
is reversible, the end of the screw works in a socket, which 
abuts against one of the cast iron props B, and the adjustable stay 
© serves to increase the resistance to the screw Y. The wedge 
shovel is 14in, wide, and is partly double wedged in cross section 
to prevent it slipping sideways when the power is applied ; the 
full length of the wedge is 24in. with a taper of 6in, and a screw 
traverse of 20in., and all the parts are made of steel. The wedge 
may also be forcetl forward by hydraulic or other power. 

We now come to the undercutting machines, of which there are 
two varieties—one being adapted for seams 2ft. 6in. high and 
over, and the other for 18in. seams. The principle is the same in 
both cases, but the machinery has to be differently arranged in 
the latter instance in order to economise height. Figs. 4, 5, 6, 7, 
and 8 show the general and detailed construction of this machine. 
a, @ are the cylinders, the pistons of which are moved to and fro 
by compressed air, steam, or other motive power. The cylinders 
are fixed to a framing supported on the carrier wheels A, and the 
level of the framings and its angle can be adjusted by regula- 
ting screws; the piston-rods A‘, of the cylinders a, are con- 
nected to cranks on the crank shaft B! ; upon the crank shaft is 
the worm, gearing into the wheel c! and the upright shaft c, at 
the lower end of which is a mitre pinion c*, gearing into the pinion 
D?, on the horizontal shaft D, on which is also fixed the bevel 
pinion D', gearing into the large bevel wheel E, which is supported 
on a bevel centre piece screwed to the radial arm H. The radial 
arm fits in the socket H', which has a toothed segment on part of its 
circumference, and the pinion G, which is driven by the hand 
wheel G!, mitre G*, horizontal shaft G3, worm G‘, and wheel G°, 
gears into the said segment and moves the cutter wheel E either 
to the right or left of the framing, as may be required. The 
large bevel wheel E is cast or fixed to the periphery or stocks E', 
in which the cutters E* are fixed. These cutters are made of = 
square steel, set sideways above and below, and central to allow 
for clearance of the disc, and they are held in the stocks by set 
screws. The cutter stocks E' are eccentric to the fulcrum on 
which the large bevel wheel E revolves. 

When the wheel E revolves the cutters act on the coal with 
greater effect during one half of the revolution than they do at the 
other half of the revolution, and while the smaller radius of the 
eccentric is towards the coal the whole machine is drawn forward 
in the direction of the arrow by the self-acting hauling rope or 
chain, which is wound on the drum I by the bevel pinions I', one 
of which is fixed on the horizontal shaft I2, (See Fig. 8.) To this 
shaft is fixed a bevel pinion I*, gearing into the two wheels I*, which 
are loose on the cross-shaft I°, but connected to it when required 
by the sliding clutch-box I* ; to the cross-shaft I° is fixed the bevel 
pinion I’, gearing into the wheel I*, on the } ogare shaft I°, to 
which is also fixed the worm I'®, ing into wheel I"!, fixed 
to thefaxle of the drum I. The direction in which the machine is 
traversed can be reversed by moving the sli clutch-box I* into 
gear with either of the clutches on the wheel I‘; upon the cross- 
shaft I° is fixed a hand wheel I'*, by which the machine can be 
moved by hand. As the larger radius of the eccentric wheel E 
comes into action the cutters take fresh hold of the coal, and 
these alternate actions are repeated until the whole seam is under- 
cut. The pressure on the eccentric wheel E is resisted by the 
conical anti-friction bowls J, which revolve in bearings fixed to the 
radial arm H and socket H', thereby dispensing with the guides and 
slides heretofore employed. 

The leading end of the machine is —_ in position so that the 
carrier wheels A! may keep on the rails when at work by the 
bowl or wheel K, mounted on a differential elbow lever K!, to one 
arm of which is connected one end of the hauling rope or chain ; 
this rope or chain passes around asnatch-block, which is anchored 
at the end of the banks to be undercut, and then taken back to 
the drum i, on which it is wound, as shown in Fig. 6. The 
shaft a‘, as shown in Fig. 6, with the pinions a®, gearing 
into the toothed wheels, cast on the carrying wheels a’, 
are for reversing the machine along the rails at inclines, 
or when it cannot be easily pushed along by hand. The 
principle on which machines for So thin seams 
are constructed is the same as that y described, but 
the position of parts of the machine is altered to economise 
space, For instance, the crank shaft is placed vertically instead 
of horizontally, and thus the space occupied by the cranks is 
reduced. These machines are entirely self-acting and require little 
or no attention during their rapid undercutting, and no labourer 
is required to remove the cuttings out of the way of the forward 
progress of the machines, They are so compact that props to 
support the roof can be placed within 20in, of the face of coal 
without interfering with their working, and they can be conveyed 
up or down the shaft in the ordinary case. In most instances 
compressed air is the most convenient power that can be used in 
collieries for coal-cutting machines, and in order to avoid the 
trouble and expense of conveying the compressed air from the 
surface to distant parts of the workings, Messrs, Hurd and 
Simpson have invented a portable ‘air com for use 
underground, A suitable recess about 18ft. diameter is 
cut on one side of a main ,» a8 near as possible to the 
face where the undercutting machinery is to be worked. A siding 
is laid into the chamber, and the compresser which travels on 
rails is run into it, A. vertical shaft is securely fixed and held in 
position by large bowls with serrated edges, which press firml 
against the floor and roof of the mine. On the vertical shaft 
hollow sockets are fixed to receive horizontal arms, to which horses 
or other animals can be yoked. On the revolving of the vertical 
shaft, gearing comes into action, and causes the crank shaft 
te rotate work the air pumps. The air compresser in 
the Peel Park Exhibition is a capital piece of workmanship, 
and seems to be well adapted for the p for which it is in- 
tended, It is also proposed to expand intensify the pressure 
fornted erucists charge efth ipuited fuels t chat mien robes 
ora cru el; a ve 
is placed near the entrance of the crucible “the air 
escaping back, and considerabl 
ratus. As to the work which these machines 





oa ag we must refer our readers to our issue of November 
ith, 1869, since which date the construction of the apparatus has 
‘been materially improved. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents, ) 





THE DUBLIN WATERWORKS. 


Srr,—In THE EnGiveer of the 10th inst., which has just reached 
me, there is an interesting article under the head ‘‘ Dublin Water- 
works,” in which very sound advice is given respecting the danger 
of laying the su pipes from the main reservoir under the em- 
bankment and unprotected from dislocation or fracture, the 
probable results of either the yielding of the substratum or of the 
excessive pressure of the superincumbent mass, or of both com- 
bined. As the article I refer to contains some slight errors as to 
matters of fact, I will feel obliged by your allowing me to correct 
them. 

You point to the bursting of the storage reservoir at Sheffield, 
where this faulty method o' Sy the pi was adopted, and 
add :—‘‘ Warned in time by the Sheffield catastrophe, which 
occurred while the Dublin Waterworks were in course of construc- 
tion, care has been taken to avoid all danger that could be caused 
by the method of fixing the ney Instead of the pipes bei 
laid through the bank, and puddled all round, a very different an 
more secure method has been adopted. A tunnel was first exca- 
vated out of the solid rock, and then arched over. In this tunnel 
two main pipes, one of 48in., the other of 33in. in diameter, are laid, 
and are thus perfectly free from any pressure, uniform or partial, 
which might affect either the joints or the pipes, Only one, the 
latter, is carried so far as the receiving basin, Thejother ter- 
minates in the bye wash, and is eg for the sole purpose of 
enabling the water to be rapidly let off from the interior of the 
reservoir, in the event of pap ype a a —_ 
cecessary. This provision is of the grea im ice, and it is 
one which was at ys 1 on an ad te scale in the well-known 
case to which reference has been made.” 

The importance you attach to the arrangement for protecting 
the pipes from strains is not greater than it deserves; but the 
greater the importance the more necessary is it that the accident 
at the Sheffield reservoir should not obtain the credit to which 
it has no claim. The tunnel and arch for the protection of the 
supply pipes which you describe were provided for in the 
original specification, prepared by Mr. T. Hawkesly, past 
president of the Institute of Civil Engineers, and Mr. Neville, the 
corporation engineer, with an arrangement for 
the stop valves provided on the pipes for repairs, &c., by a 
shaft sunk’ from the roadway on the top of the bank, or 
rather built up in and with it during its progress, I can 
speak of the details as to tunnel and arch with great confidence, 
inasmuch as, with the t of the engi , I did away with the 
shaft, and got substituted for it a commodious valve-house built 
into the outer toe of the bank, fearing that a shaft hole might 
weaken the bank at the point where constructed, and have the 
additional disadvantage of placing important valves at the bottom 
of a shaft 60ft. deep, difficult of access, and not conducive to that 
periodic inspection and attention which valves of such a character 
seemed to require, This substituted valve-house contains the two 
sets of valves, is in a line with the tunnel, reaching back to- 
wards it some forty feet—has practically a glass front, and is as dry 
and well-lighted as most conservatories. ies in full morning 
dress can have facile access through it to the arched tunnel you 
refer to, and in which it terminates, and all visitors can, without 
inconvenience, pass on to the brick and cement “ plug,” through 
which the pipes pass in their transit from the reservoir. But my 
purpose is not to describe structures, but to state the fact that the 
tunnel arrangement, which you so cordially approve of, was not 
only designed and contracted for, but that its construction was 
nearly completed before the Sheffield catastrophe occurred. This 
correction is due to the ——— gentleman who designed the 
works, and to Mr. Neville, who co-operated with him. 

To the accident at Sheffield the Dublin Waterworks do, however, 
owe the 48in. di e pipe, the importance of which is as obvious 
to your scientific judgment, as experience subsequently proved it 
to be to our corporation. When the Sheffield gave way I 
at once repaired to Sheffield, and through the courtesy of Mr. 
Rawlinson, C.E., the commissioner appointed by the Government 
to inquire into the causes, I got every facility for personally ex- 
amining into all the circumstances of tlhe casualty. I ascertained on 
the bank that the level of the water in the reservoir rose rapidly 
after a heavy rainfall, and that some symptoms of weakness mani- 
fested themselves at the top of the bank. There was no provision 
“on an adequate ” or any scale for letting off the water from the 
interior of the reservoir save one 18in. pipe placed ‘‘ naked ” under 
the bank, and the overfall of the waste weir, to which the water 
had not at the time risen. The 18in. pipe was opened to relieve 
the reservoir, and Mr. Gunston, the local engineer, for several hours 
made continuous efforts to blow up the top sill of the waste weir 
in order to let off the rising flood, which threatened to wash over 
the top of the bank. His efforts failed, and the bank gave way. 
These facts suggested to me that a large sluice pipe at the bottom 
of the reservoir would at least have given power to effect the pur- 
pose in vain aimed at by the almost superhuman efforts of Mr, 
Gunston, viz., the rapid reduction of the level of the surging 
waters, 

The two 33in. pipes specified for the Dublin works as alternate 
supply pipes were about to be laid in the tunnel under the bank 
of our works when I left Dublin, and I at once hed to stop 
all further progress till the in charge would receive a 
letter from me. I then that two 48in. pipes, with suit- 
able valves, be laid in tunnel, along with one 33in. supply 
pipe, as a means of rapidly relieving the reservoir in case of 
emergency. 

The proposal was deemed a 








innovation ; it was ‘‘ never 
done before;” but I ¢ urging that, if good, it was 
nothing the worse for new; and, after some friendly 
discussion, the advice of the Government commissioner, Mr, 
Rawlinson, of Mr. Bateman, and of other engineers of eminence 
e in the inquiry at Sheffield, was sought for. It was com- 
puted that two 48in. pipes would down a destructive flood, 
and that one such pipe would ce. The result was that, 
“warned” in time v the Sheffield “catastrophe,” we put 
in with the 33in. pipe supply pipe one 48in. pipe, as a safety 
pipe in case of connecting the latter with the 33in. 
ipe by a branch furnished with a valve; thus making it 
ae duty as a supply pipe in case of repair to valves, &c,—and, 
while thus doing the work of the second discarded 33in. main, amply 
providing for the rapid discharge of the water in case of accident, 
™ tthe tisk of aking hi letter a little too long, I ti 
t the risk o! i 8 alittle may mention 
that shortly after the reservoir was a 
developed itself in the , but most fortunately near the arched 
tunnel, into which the water from the leakage first discharged 
itself. It increased hour by ‘hour, and we resorted to our new 
friend, the 48in. pipe, and by its means rapidly emptied the re- 
servoir. We then cut down upon the crown of the arch, over the 
lug, and under the. advice of the late Mr. Duncan, O.E., Mr. 
teman, and other men eminent in the reconstructed 
the bank at that point. The contractor and tion, instead 
of resorting to 


security of 
that the contractor, ha’ 
him, was not to blame for the result, and 





must, therefore, bear the whole expense, which ted to be 

tween £14,000 and £15,000. The tomes Tae of the disch 

pet oS oe. pipe, when used to empty the reservoir under a 
ead of 50ft. to 60ft., demonstrated that pt wrong in asking for 


two such pipes; for, when the valve of the 48in. pipe had been 
ly opened, the water reached the line of winter 
flood along the banks of the old river course, showing that any 


ee would flood the district that lies between the 
reservoir and the sea, and would entail heavy compensation for 


I have not been favoured with the arawaiy of examining 
the paper to which you refer as read by Mr. Neville at the institute, 
and am not aware how the two questions above dealt with are 
treated in that paper. But as the facts I have stated are matters 
of record, I have no doubt you will be glad to give them to your 

ers, to many of whom the ical experience of the advantages 
to be derived from the provision I have explained for the rapid 
discharge of the contents of a threatened reservoir will prove inte- 
resting, and, perhaps, not uninstructive, 

Chairman of the D rte! we wae 
i of the Dublin Corporation Waterworks Committee. 
Charleville House, Dublin, April 13th, 1874. 

_ [Our correspondent will find an abstract of Mr. Neville’s paper 
in THE ENGINEER for March 6th, page 162,—Ep., E.] 





THE INSTITUTION OF MECHANICAL ENGINEERS. 

Sm,—The next meeting of the Institution of Mechanical Engi- 
neers is to be held in London on the 30th inst., and it is only 
natural that there should be a large attendance. The recommen- 
dations of the council for the future of the Institution will then, 
doubtless, be brought forward. The following subjects seem to 
require the consideration of the members, viz. :—(1) The quality of 
the papers read ; (2) the delay in the publication of the proceed- 
ings ; (3) the qualification of candidates for membership ; (4) the 
appropriation of the surplus funds of the Institution ; (5) the ques- 
tion as to the best locality for the head-quarters of the Institution. 
Other subjects for consideration will no doubt suggest themselves 
to other members who would do good by circulating them in your 
columns. M. LIE. 

April 14th, 1874, 





BELL’S ECONOMISER. 


Srr,—In Messrs. Durie and Davis’ able reply to Mr. Twibill, 
which appeared in THE ENGINEER of last week, making a compa- 
rison between Twibill’s and Bell’s economisers now exhibited in 
Peel Park, Manchester, whilst fully endorsing as thoroughly sound 
their basis of reasoning, there are one or two discrepancies which 
I hereby desire to correct, It is therein stated that Twibill’s 
machine of seventy-two pipes contains eight pipes in the front row, 
whereas there are only six. Also, in the caletiaiionn given, show- 
ing the amount of surface in each machine acted upon by impact 
of the hot gases, the whole circumference of the front row of 
Twibill’s is taken, whilst only half of the circumference of the 
pipes in Bell’s. These errors corrected, the comparison will stand 
thus :—Twibill’s machine, containing six front pipes x ft. in length 
X 7°85in.—being half the circumference of a 5in, outside diameter 
pipe—equals a total of 354 square feet, instead of 94} square feet, 
as stated. Bell’s machine, of three coils, containing nine rings 
each = twenty-seven rings of 2ft. 2in. diameter centres= 183ft. 9in. 
in length X 7°85in.—half the circumference—equals a total of 
120 ~~ feet. In the two machines umder consideration, there- 
fore, Bell’s economiser contains 847 square feet, or over 280 per 
cent, more surface acted upon by impact of the hot gases than in 
Twibill’s economiser. 

I would also state that the above comparison is with machines 
of the smaller sizes, but in the larger sized machines the contrast 
is proportionately greater, as in the case of econcmisers suitable 
for three boilers the difference is over 500 per cent. of impingement 
surface in favour of Bell's. ANDREW BELL. 

Carr Hall a Haslingden, 

April 8th. 


[Our correspondents fail to perceive that discussions about 
impact surface, and soon, go for nothing, or next to nothing, in 
the estimation of the public. Neither Mr. Bell, nor any one else, 
knows how much of the surface of a vertical or horizontal pipe is 
really effectual, and how much is not. Let the valve heaters be 
estimated by their work. Given a temperature of 500 deg. in the 
flue of a Lancashire boiler of 50 nominal horse-power, what 
temperature can Mr. Bell or Mr. Twibill raise the feed to from 
100deg.? If they will cite actual experiments, we shall be happy 
to publish them; if not, a very uninteresting discussion must end 
here as far as we are concerned.—Ep, E, | 





Tue Dicrator.—We are requested by Capt. Ericsson, of New 
York, to publish the following extract from the New York Army 
and Navy Journal, <A correspondent writes under date of Key 
West, March 15th :—‘‘ The reports that were set afloat about the 
loss of the Dictator, because the U.S. steamer Juniata (sent as a 
convoy) could not continue the voyage on account of the heavy 
weather we encountered, I need scarcely say were ‘cut from 
whole cloth.’ If the Dictator had been sent as a convoy to the 
Juniata there would have been more wisdom than there was in 
reversing their positions, The fact is, the Dictator proved herself 
on this occasion, as she had done many times before, to be a very 
superior sea boat; her motion is remarkably easy, and the roll 
very small indeed. This is not the first time this ironclad has 
mystified the vessel with which she was in company; some three 
years since the Dictator and the U.S. st Cont k (a 
vessel twice the size of the Juniata) encountered a ‘ Norther’ in 
the West Indies ; in the amg e Contoocook was hull down 
to leeward, she having th difficulty kept steerage way, and 
having had altogether a very rough time of it, while her 
companion, the ironclad, experienced no inconvenience.” 

Tue SANDWELL Park SINKINGS.—Good news continues to be 





forthcoming relative to the probable mineral resources in hitherto 
undevelo rtions of both the divisions of Staffordshire. There 
is every likelihood that the Sandwell sinkings will prove success- 


ful, and thus reveal thick coal under the Permian formation 
stretching from West Bromwich, beneath Birmingham, into the 
Warwickshire field. Simultaneously it is made known from North 
Staffordshire that the Duke of Sutherland has commenced boring 
at Lightwood, near Longton, a locality which was considered the 
outer edge of the North Staffordshire basin. The borings have 
generally shown the existence of a series of red and other coloured 
rocks for nearly 100 yards, and at that depth a small seam of coal has 
been found. ‘Twenty-five yards lower a distinct seam of coal was 
revealed, and at from 175 to 180 yards from the surface there 
was another seam, equally distinct, 3ft. in thickness. Within 
200 yards of the ‘ace there were measures containing 4ft. of 
ironstone, with 1ft, of coal and 1ft, 3in. of fire-clay. This is 
clear enough proof that there exist very valuable mines oo 
the North Staffordshire field oO ngewe defined. No doubt 
the other seams of the district will be come upon in due course. 
A company is sinking near Stoke-upon-Trent at a point 200 
beyond what is known as the great sandstone fault. The 

ings passed through nine distinct seams of coal from 3ft, thick 


and red marl, 6in., having 18in 
of ironstone and cannel on the has been sunk through ; and at 
226 yards the Bassey mine ironstone 6ft. 6in. thick, ha imme- 
diately under it coal 6ft. Gin. been Mr. 
Homer, who is the president of the North Institute 
of Mining and Mechanical communicated to 
that what is being in North ordshire, He 
is decidedly of m that, within a workable coal mea- 
sures will be found beneath a large tract of property, hitherto un- 
touched, between Blythe and Tren’ 
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RAILWAY MASTERS, 
@Tue f the Jura Railway from Bienne to Convers is fixed 
for te be of May 


THE Pennsylvania Railroad Company propose to reduce their 
force of brakemen, in consequence of having provided nearly all 
their trains with patent air brakes. 

Ir is reported that a steam omnibus will shortly supersede the 
present y pacer ote tramway carriages now in use in Brussels, 
“Se have decided pecial 

E Furness Railway Company have i to run a speci 
wane train from yerzpert Se Barrow every Monday at 9.45 a.m., 
for the convenience of those who wish to atzend the : 

“ FRANCE and ” says the Constitutionnel, “‘ signed last 
week an Dhenciicenl Ccavention for the re-establishment of th 
second fast train between the latter country and Italy, by Paris 
and Calais.” 

TuE works recently sanctioned by the French National Assembly 
include 550 miles of a new railway, which will require 70,000 tons 
of rails, £800,000 worth of rolling stock, and £1,200,000 worth of 
works of art. 

At a meeting of the Stockton Corporation last week it was 
resolved to lodge a petition against the North-Eastern Railway 
(New Lines) Bill, and to employ counsel to support the locus standi 
of the corporation. 

THE Niagara Falls Gazette says that negotiations for the sale of 
the Suspension Bridge to the Great Western ages Company 
have so far ssed that the proposition awaits only the con- 
currence of the English stockholders. 

BARON ALPHONSE ROTHSCHILD has had several interviews with 
the Italian Ministers of Public Works and Finance, The principal 
object of the ——— is the separation of the railway system 
of Upper Italy from that of South Austria. 

THE Economista d'Italia understands that the Sardinian Railway 
Company, in consequence of the impossibility of continuing the 
works on their line, have requested the Government either to in- 
crease its tee from 12,000f. to 18,000f. per kilometre or to 
purchase the line from the company. 

A PETITION signed by the syndicates of several Chambers of 
Commerce in the German Empire will be ted during the 
present week to the Government, urgently demanding a prompt 
solution of the tariff for transportation of goods by fast and slow 
trains on the State railway lines, as well as on those of public com- 
panies, 

TueE work in connection with the construction of the Whitby, 
Redcar, and Middiesbrough Union Railway has been suspended, 
as matters in relation to the contract have not gone on so smoothly 
as was expected. The contractor agreed to have the line com- 
pleted by Midsummer, 1873, but it is far from being so yet. The 
North-Eastern Railway Company will, it is thought, e it in 
hand. They have sent their chief engineer and other officials to 
make a special survey of the line, and to report to them. 

Durine the last few weeks forty-five engine-drivers have left 
this country for India, as drivers of the forage trains in the famine- 
stricken districts. Of these fifteen have been supplied respectively 
from the London and North-Western, Mi d, and Great 
Northern Railway Companies. The men will be paid £22 per 
month from the time when they enter upon their duties, while 
the voyage out and time that must necessarily elapse before they 
reach their destination is to be paid for at the rate of £15 per 
month, Stafford has supplied its quota in the persons of William 
Jones, of Vine-street, and John Grimes, of C: 


THE question of a tunnel between England and France a 
to be revived. A special French committee composed of railway 
directors invited the chairmen of the English railway companies 
interested in the question to confer with them in Paris. The con- 
ference, which lasted two days, has served to establish the bases on 
which the preliminary experiments must be made to prove the 
possibility of such an undertaking. The President of the Republic 

as expressed his interest in the object which the conference had 
in view. It is thought that, in the meantime, until the question 
of a tunnel be decided, that of a port on the French coast for im- 
proved steamboat service will be considered. 


AT noon on the 18th ult., - the American Manufacturer, light- 
ning struck the derrick of the Markham well, at Modock, Butler 
County, U.S., and then passing around the tank, which was full of 
oil, it came to the Union Pipe Line, which it followed to Messrs, 
Philips Brothers’ well, some eighty rods off, setting it on fire. It 
then followed the pipe to Mr. Jos. Bushnell’s iron tank, containing 
16,000 barrels of oil, which took fire. It on about forty 
rods further to the well owned by Messrs, Rynaman and 4 
Mr. Bushnell’s tank was a total loss. Strange to say Mr. Bough- 
ton’s well did not take fire. The other two were on fire, but the 
a koe 4 vo Reet any teen . we, =, A night be- 
onging to the Union Pipe urst at 9 0’ at it; a 
second tank burst at midnight, and the fire extended to the 
Adams well, which it A great deal of other damage 
was also done, The total loss exceeds 30,000,000. dols. 

M. L. MERLET proposes the following method of reducing the 
inner diameter of a tire which has been unduly enlarged by the 
hammer or the rolls, so that it cannot be put on when hot in the 
usual manner. The consists in heating it to redness, and then 
plunging it horizontally, but only to half its breadth, in water, and 
eaving it there till quite cold. The — is then repeated in 
the same position, after which the is turned over and the 
heatings and plungings applied to the other half of the ring. The 
first cooling produces a contraction of which the half not immersed 
partakes, and thus undergoes a molecular retraction resulting in a 
reduction of diameter; of course the same is produced in the other 
half during the second operation. In this way a tire has been re- 
duced 7 in 895; four immersions instead of two will double the 
shrinking. In the same manner a ring of Bessemer steel which 
had not only under the hammer, but had also become 
conical in form in the interior, was brought to the exact diameter 
by means of heating and immersing thirteen times successively 
first the side that was contracted, and afterwards that which had 
become enlarged. In case the correction amounted to nearl: 
4in., but the diameter of the steel ring is not given. This plan 
well known in its a) to ordinary tires and barrel hoops. 

Last year the Union Pacific Compan: Hy oy the of six 
artesian wells in the arid districts, in po A obtain supplies for 
locomotives, which had been in part supplied by water trains. 
The first well is at Separation, 724 miles from and the last 
one is at Rock Springs, 832 miles. Another is in progress at Red 
Desert. The well at Rock Springs is 1145ft. deep ; the bore is 6in. 
in diameter. In all the wells it was necessary to tube a t 
part of the way. At Rock Springs the water rises from the depth 
of 1145ft. to 26ft. above the surface, and di 571 
per hour, and at the surface 960 gallons. At Point of 
twenty-five miles east, the well is 1000ft. d The water rises 
only to within 17ft. of the surface, whence it is pumped, but the 
supply is abundant, and the quality of the water is the best of all 
the wells. The next well is at Bitter Creek, twenty-one miles east 
of Point of Rocks, It is 696ft. dee: It yields by pumping 2160 

ms an hour, and at the surface it flows 1000 gallons an 

‘ext, to the east, is the well at W: thirty-three miles dis- 
tant. It is 638ft. deep. and at 15ft. above the surface it flows 
800 gallons an hour. At Creston, fourteen miles the well is 


326ft. deep, and an ample supply of water is At Sepa- 
ration the well is 1103ft. deep, and within 10ft. of 
the surface, which by pum: an hour. In 
some of the wells the water in + 
the incrusta‘ is considerable; but al the wells 

been a success, and it is said the cost of running Witter trains since 
the wells have displaced them would have paid for the wells, 





NOTES AND MEMORANDA. 

Ir is a well-known fact that gum arabic will not cause some kinds 
of blotting-paper to adhere. This may be remedied by adding, to 
eight ounces of the concentrated solution, sixteen grains of 
aluminum sulphate. Alum answers also, but not so w 

As a means of preserving an elevated temperature while filtering 
solutions, &c., the following hot water funnel may be used. This 


consists of a tin funnel, with a perforated rubber in the 
neck, through which the glass funnel is passed; the whole is 
covered with thick felt; the space between the glass and tin funnel 


is filled with hot water. 

THE following tod gat as.a reddish brown paint for wood :—The 
wood is first washed with a solution of 1 lb. cupric sulphate or blue 
vitriol in 1 gallon of water, and then with 4 lb. potassum ferro- 
cyanide or prussiate of Far a dissolved in 1 gallon of water. The 
resulting brown cupric ferrocyanide withstands the weather, and 
is not attacked by insects. It may be covered, if desired, with a 
coat of linseed oil varnish. 

M. Leon Say has proposed to one of the commissions of the 
French Assembly that a prize of 200 francs should be offered for 
the discovery of a process by which it may be possible to determine 
immediately and practically the amount of alcohol in any mixture, 
no matter how composed. The commission voted unanimously in 
favour of the proposal, and M, Dampierre was charged to draw up 
a report on the subject. . 

For the determination of sulphate of lead in commercial chro- 
mate of lead, ling e p of M. Duvillier, 1 part of 
the chromate, 2 to 3 of nitric acid, density 1°420, 1 to 2 of distilled 
water, } part of alcohol are heated slowly in a large flash. We 
have thus in solution a mixture of nitrate of lead and nitrate of 
chromium and a white precipitate of nitrate of lead which also 
retains the sulphate of lead, By boiling further in water, nothing 
remains undissolved except the sulphate of lead. 


On employing absolutely dry sugar, and submitting it to the 
action of a current of ammoniacal gas, dried over a long column 
of quick lime, the sugar becomes at first opalescent, and takes the 
waxy consistence described by Raspail, but in the course of twelve 
se says Laborde, it liquefies, and flows on the surface of the tube 
in w ich it is contained; 100 parts of sugar absorb 7°83 of 





ammonia, exposure to the air, the sugar loses the ammonia 
which it had absorbed. At the end of three months, the sugar 
retains only about 0°37 per cent., and has still a very pungent 
flavour. Glucose similarly treated liquefies very rapidly, becoming 
coloured, and forming a crystalline product, 

Tue following method of preserving wooden labels that are 
to be used on trees or in exposed p is recommended :— 
Thoroughly soak the ~~" of wood in a strong solution of sul- 
hate of iron ; then lay them, after they are dry, in lime water. 

is causes the formation of sulphate of lime, a very 
insoluble salt, in the wood. The rapid destruction of the labels by 
the weather is thus prevented. s mats, twine, and other 
substances used in tying or covering up trees and plants, when 
treated in the same manner, are similarly preserved. Ata recent 
meeting of the horticultural society in Berlin wooden labels thus 

were shown, which had been constantly exposed to the 
weather during two years without being affected thereby. 

Carron’s method of tempering steel consists in heating the 
water of the bath in which the heated steel is plunged, a tempera- 
ture of about 55 deg. being sufficient to give to the springs of the 
locks of needle guns an elasticity and resistance corresponding to 
the best ordin tempering followed by the usual drawing. 
Tempering in boiling water modifies in a singular manner steel 
containing from two to four thousandths of carbon, augmenting its 
tenacity and elasticity without altering sensibly its softness. For 
eer ager burned iron the author employs a boiling solution of 
chloride of sodium, and states that a of burned iron which 
broke without bending before this tempering was so changed by 
the action of the bath as to become capable of being bent double in 
the cold. 

In the Leeann of the world, China stands first, with 
425,213,153, the British Empire second, with 199,817,000, and 
Russia third, with 82,172, The United States are fifth. In 
density of population, Belgium comes first, with 451 per square 
mile. England is next, with 389. Belgium has 1 mile of railroad 
to 6 square miles of pp Great Britain 1 to 8 square miles, 
and the United States are eleventh, with 1 mile of road to 56 of 
territory. Of electric telegraphs, Great Britain has 1 mile to every 
4 square miles; Belgium 1 to 5, and the United States 1 to 36. 
The mercantile navies of the world comprise 61,429 vessels, and a 
total tonn: of 18,514,029. Of these, Great Britain has 3061 
steamers and 20,832 ating va, the United States coming next, 
with 403 steamers and 6786 sailing vessels. 2 

THE optical process of detecting thallium in a mineral is very 
simple, says Dr. Crookes, A few grains of the ore are crushed to 
a fine powder in an agate mortar, and a portion taken up ona 
moistened loop of platinum wire. Upon gradually introducing this 
into the chetignees of the flame of a eee burner and ex- 

ini e light by means of a spectrosco) e teristicgreen 
line will appear as a continuous glow, lasting from a few atm 
to half a minute or more, acco to the richness of the speci- 
men. By employing an opaque screen in the eyepiece of the spec- 
troscope to protect the eye from the glare of the sodium line, 
thallium may be detected in half a grain of mineral, when it is 
present only in the proportion of 1 to 500,000. The sensitiveness 
of this spectrum reaction is so great that no estimate can be 
arrived at respecting the probable amount of thallium present. 


Two maps have been published in Italy illustrating the criminal 
statistics of the country. To the eighth and lowest class, as re 
personal security, belong the provinces of Rome, Aquila, Avellino, 
and Naples ; to the seventh, Benevento, Salerno, Potenza, Cosenza, 
Catanzaro, Reggio, and Caltanisetta; to the sixth and fifth, 
Caserto, Teramo, Chieti, Campobasso, Foggia, Messina, Palermo, 
and Girgenti ; to the fourth, in which Upper Italy appears for the 
first time, Rovigo, the Genoese Littoral, Perugia, Ancona, Macerata, 
Ascoli, Bari, Catania, Syracuse, and Trapani. Sardinia, Tuscany 
Lombardy, and Piedmont belong nearly wholly to the second and 
third class; to the last belongs also Lecce. In the first class are 
only Reggio and Belluno. Belluno ranks also highest in the map 
illustrating the statistics of crimes against property, which shows 
considerable divergences from the map relating to crimes against 
persons, Several poottnass of bake. ood — which make a very 
_ a) ce with respect to personal security are very un- 

pvoumtty noted as regards crimes against property. xg 

Ar the San Franciscu Academy of Science, February 16th, Prof, 
Davidson reported = the result of the soundings made by 
Commander George E. Belknap, of the U.S.S. Tuscarora, during 
the 1873, having especial reference to the ag of laying 
a apan. This ex- 


bottom of the Pacific is continuous down the entire coast, at a 
distance from shore from twenty to seventy miles. On 
the latitude of San Bay t beach is reached a short 
distance off the Farallones, where the bottom suddenly descends 
to a depth of two miles, Off Cape Foulweather the bottom de- 
scends precipitously from 400 fathoms to a depth of 1500 fath 

and then the plateau continues westward for hundreds of miles, 
and comparatively as level as a billiard table. Prof. Davidson, in 
discussing some of the questions connected with the tempera‘ 
observations obtained by expedition, remarked tha’ 


ition, t the pas- 

sage of Si itted no large underflow of the Arctic 

waters, but a So grt Segunees eesvent ont nasthwand 

and The effect of the small Arctic current from the 

of Kamtschatka was seen in the scanty and boreal character 

of the fauna of the region in striking contrast with —. 
of the warm Japanese current along the ceast of in 


MISCELLANEA. 


Tue Anglo-American cable parted in the late storm twenty-five 
miles from Valencia, in 100 fathoms of water. No difficulty is ex- 
pected in repairing it. It is the cable of 1866, 

THE management of the Imperial Brazilian Collieries has been 
changed, and Mr. W. Tweedie, under whose superintendence the 
railway to the port was constructed, left England on Friday to un- 
dertake the superintendence of the works, 

Tue Postal Department of the Swiss Confederation is authorised 
to enter into an ent with M. E. Meyer, of Paris, the 
inventor, for the introduction of a telegraphic apparatus by which 
several currents can be sent in opposite directions through the same 
wire at the same time. 

Tue feasibility of see a canal from the Mississippi river at 
Rock Island to the Illinois river at Hennepin, and the Sevtsing of 
ways and means for its construction, were the subjects of con- 
sideration at a convention comprising 600 delegates held in Rock 
Island on the 24th ult. 

Tux Manchester, Sheffield, and Lincolnshire Railway Company 
have resolved to raise £1,080,000 additional capital; and of this 
£200,000 will be wanted to furnish more rolling stock, £400,000 
for the company’s subscription to complete the Manchester station, 
rolling stock for the Chethire lines, &c. 

Ar the pits of the Tunsbury Company in Somersetshire, the 

ager has introduced coal-cutting machinery, but this will 
require modification before it can be introduced into the thinnest 
veins, which are less than a foot thick. The machine used was 
one of Firth’s patent pick machines, driven by compressed air. 


Wirth reference to a paragraph which has appeared in several of 
the eenaing yeaa to the effect that the new Chelsea Embank- 
ment is to be opened by her Majesty the Queen on the Ist of May 
next, we may say that her Majesty has not signified her intention 
to be present at the opening of the embankment, and that no 
arrangements have yet been made on the subject. 

A M. De Mo.on irforms the Parisian Society for the Encourage 
ment of National Industries that he has discovered an enormous 
deposit of phosphate of lime, stretching along the base of the in- 
ferior oolite between Formigny and Caen. He estimates that at 
least 450,000 tons may be obtained by means of open quarries, but 
that mining operations would furnish 150 millions of tons. 

THE quantity of coal raised in New South Wales m 1872 was 
858,716 tons, valued at £340,973. The corresponding extraction 
in 1871 was 767,862 tons, valued at £267,412. The increase in the 
production in 1872 over 1871 was thus 90,854 tons. If the quantity 
of coal raised from the New South Wales mines in 1873 did not 
present any material increase upon 1872, the quality of last year’s 
extraction is said to have exhibited an improvement. 

THE Sheffield correspondent of the Pa/l Mall Gazette telegraphs : 
—‘ Official statistics of the American iron trade for 1873, received 
this morning, show that there was in that year an increase in the 
value of American iron and steel exports of 2,300,000 dollars. 
Implements have increased 42, iron 21, and steel 18 percent. The 
total average increase is 16 per cent. The New York Iron Aq 
regards this as a sure sign that America can successfully compete 
with England.” 

SEVERAL embassies have received advices from Alexandria that 
M. de Lesseps has informed the Khedive that, being unable to 
work the canal under the conditions imposed by the International 
Tonnage Commission, he would dismiss the pilots, extinguish the 

ighthouses, and thus virtually close the prod The Khedive has 

vised M. de Lesseps not to out his intention, otherwise he 

(the Khedive) would be obliged himself to work the canal. It is 
believed that M. de Lesseps will not fulfil his threat. 

Mr. SAMUELSON will, on Tuesday, May 12, call attention to the 
frequency of accidents, and more particularly of collisions between 
fast and slow trains, on railways; and move, *‘ That an humble 
address be presented to her Majesty, praying that she will be 
pleased to appoint a Royal Commission to inquire into the 
adequacy of the railway system of the United Kingdom to convey 
the growing traffic with safety, expedition, and economy ; to report 
thereon ; and to make such recommendations with regard thereto 
as may appear to be desirable.” 

Mr. Drxon will to-day move for returns of the aggregate cost to 
the nation of the South Kensington Museum, including adminis- 
tration, buildings, maintenance, objects for exhibition in London 
and loan collections for country circulation, from the commence- 
ment of the Museum to the end of the financial year 1873-4; of 
the cost of all purchases, classified according to the nature of the 
objects ; and of the separate cost of the loan or circulating collec- 
tion, and of the objects which are retained permanently for exhibi- 
tion at South Kensington. We fear the department will be dis- 
pleased with Mr. Dixon. 

Messrs, CLARKE, REEVES AND Co., of Philadelphia, proprietors 
of the Phoenixville Bridge Works, announce the completion of the 
iron bridge over the Saco river, at Biddeford, Me. This has been 
a rapid piece of work, and, according to the Jron Age, well illus- 
stzates the advantages of the American system of building iron 
bridges—that of interchangeable parts and pin connections, as con- 
trasted with the system of connection by rivets. OnJanuary 20th 
the wooden bridge, 600ft. long, was burned down. On the 2ith the 
Eastern Railway contracted with the Phoenixville Bridge Com- 
pany for three spans of 133ft. each and two spans of 100ft. each, 
to supply its place, At that time the iron layin puddle bar. The 
drawings were made, the iron rolled, finished into shape and shipped 
by steamer and rail to Saco, and the spans erected, ready for 
use, in forty days. The cost of the bridge is a little under 
40,000 dols. 

Tue Ilkley Local Board having applied to the Local Government 
Board for sanction to borrow £ for sewage works within their 
district, an inquiry was held at the board-room, Ilkley, on Friday, 
by Mr. R. Morgan, C.E., Government Inspector. Mr. Morgan, 
accompanied by the Sewage Committee of the board and the 
surveyor, Mr. W. Hurst, visited the various outlets of the drainage 
on the south bank of the Wharfe, as well as the places where 
refuse has been deposited, and expressed surprise that the board 
had not been served with an injunction for fouling the stream. 
Mr. Filliter, C.E., of Leeds, attended and explained the system 
adopted by the board. Mr. Morgan recommended the board to 
borrow £10,000, and to purchase from ten to twelve acres of land, 
instead of six, as originally intended, near what is known as Round 
Island, about a mile below Ilkley. The inquiry passed off without 
opposition. 

Tue report of the Board of Trade on the Great Southern and 
Western Railway Bill has been issued. By this bill it is proposed, 
among other things, to authorise the Great Southern and Western 
Railway Company to remove the drawbridges which carry the 
Queenstown branch of their railway across those branches of the 
estuary of the river Lee known as Slatty Channel and Belvelly 
Channel, and to substitute in their stead fixed bridges. It 
appeared from the re of one of the officers of the Board of 
Trade, who has visited the locality by direction of the board, that at 
high water there is 15ft. Gin. of water in Slatty Channel, and 13ft. 
in Belvelly Channel. The height of the viaduct above high water 
is only 5ft. As the effect of the substitution of fixed bridges, 
with a headway of no mave than 5ft. at high —_ fa = 

i opening bridges wou to stop up ic thro 
ay es for every description of pa Bo vessels, and as the 
interests of the owners and occupiers of adjacent lands would be 








seriously affected the proposed interference with an extensive 
water-borne trade iz thees ch a Board of Trade submit to 
Parliament that, alt the safety of the railway might be 


the substitution of fixed for bridges, 
a due of the other interests involved would lead to 





the that the changeshould not reeeive the sanetion 
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COAL-CUTTING AND AIR-COMPRESSING MACHINERY. 
MESSRS. HURD AND SIMPSON ENGINEERS. 
(For description see page 263.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrvzan, Rue de la Banque. 
BERLIN.—Asner and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 


pa or Alternate advertisements will be inserted with all practicable re- 

i , but regularity cannot be guaranteed in any such case, All 

advertisements, except weekly ones, are taken subject to this condition, 
untess Deviverep serore Six o'clock on 











vertisements 
= ETMEYER . to be addressed to the Publisher, Mr. George Leopold Riche ; 
ORE Whames and Rocers, 47, Nassau-street. other | letters to be po cane to the Bditor of Tax ENGINEER, et Berend 
FUBLISHER’S NOTICE. MEETINGS NEXT WEEE. 


*.* With this week's number we wsue as a Supplement No. LDXXI1. 
“of our “Portfolio of Working Drawings,” representing a Tank 
Lotvomotive for the Bhore Ghaut Incline, Great Indian Peninsula 
Railway. Sheet II. By Messrs. Neilson and Co., Glasgow. 
Each number, as issued by the publisher, should contain 
this Supplement, and Subscribers are requested to notify the 
fact should they not receive it, 


‘TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* * * 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this col i in all 
cases, be accompanied by a large envelope legibly dir by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be fe to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. , : d 

*,* All letters ony ee ae Ena pd man ee. 
ing questions, must , mied by the name 1) 
the ‘oriter, not. necessarily for publication, but as a@ proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Meravine,—A subscriber in Egypt wishes to know where he can procure 
metaline. 

. M. F. (Marseilles.)— We fancy you can obtain the little machine you want 
from Mr. G. Kent, 199, High Holborn, London. 

J. W. A.—No treatise on turbines has been recently published. Cullen's 
treatise is a good practical work, but old. You may, perhaps, procure it 
Jrom the publishers, Messrs. Spon, Charing Cross. 

E. 8. 8.—Golay’s di d stone dressing, machine has been and is largely 
in use. It is quite probable that a good machine of any other construction 
would meet with consideration from millers. 

J. A. C. (Scarborough.)— We could not spare the space required to illustrate 
your invention in the form in which you have forwarded it to us. If you will 
condense the matter and send a small drawing, we shall be happy to notice 











your invention in our pages. 

J. H.—We could not find space to tell you how to determine the calorific effi- 

@ ciency of « given sample of fuel. You will find the subject pretty fully dealt 
with in Ganot's ** Physics,” by Atkinson, page 374. We believe the returns 
you require can be had from Hansard, Great Queen-street, 

J. F. R.— We regret that the publication of your letter would be a breach of 
good journalism, under the rules of which comments on a letter published 
in a particular journal should be addressed to that journal. Your argu- 
ments are no doubt perfectly sound, but you should, in the first instance, 
write to the journal in which the erroneous statements appeared. If publi- 
cation is refused you can write to us again. 

J. M. (Moscow.)—ALl the information we possess on the subject was contained 
in the paragraph to which you refer, and we are, therefore, unable to say to 
what test the repaired axles on the Central Pacific Railway are subjected 
before being put again into use. Perhaps some of our readers may be able 
to enlighten us. 

J. R. W.—You supply no information as to whether your theories have been 
verified in practice. Unfortunately, theories concerning the performance 
of ships, wniess based on actual experiment, are usually of no value. When 
you can supply proof that your opinions are sound, we shall be happy to 
bring them before the world. 

B —You are confounding the action of expanding steam with that of a crank 
Read Bourne’s “ Catechism of the Steam Engine,” or Sewell’s ** Steam and 
Locomotion,” published in Weale’s series. From either work you can learn 
what expansive working means, and you will find, as you acquire more 
ledge of the subject, that economy of fuelis a point independent of the 
position of the crank, at the time when the force on the piston is at its 
maximum, 

8. P. S.— The carriage would acquire, if it met with no resistance from the 
road, a gradually increasing velocity equal to half that which is produced 
by the action of gravity on a falling body. It is impossible to give any 
precise answer to your question, because we are unable to say what the re- 
sistance offered by the road would be. Ona good and smooth road the re- 
sistance will be about 40 lb. per ton, while over rough stone and gravel it 
may reach as much as 200 lb. to 300 lb. per ton. 

A. E. B.— Your experiment does not that there is any loss of power in 
thecrank. You are confounding statical pressures with dynamical forces. 
There is a loss of force in using the'crank, in the sense that the distance swept 
through by the piston only represents approximately two-thirds of the 
length of the path of the pin; but if the force is reduced in this way, so is 
the quantity of steam used, and, consequently, there is no waste of power. 
Three-cylinder engines are said to work with less friction than others, and 
an economy is therefore claimed for them which we do not admit. 


PEAT IN RUSSIA. 
(To the Editor of The Engineer.) 

Srr,—In reply to the query signed ‘‘ Carlow,” in your last impression, 
concerning the use of peat BR I may say that a very large enter- 

rise is at Oranienbaum, near St. Petersburg, ied on by Mr. W. 

m. His address is merely St. Petersburg. Last year another 

concern was started near Nevsky Monastery. The manager » C 
Zeuss; his address is Messrs. Thomson, Bonar, and Co., St. Petersburg. 
Some few years ago Mr. Frejwirth, in Moscow, started peat making, but 
1 40 not know how far he has advanced during the last two years. Mr. 
Basson, and also Mr. Zeuss, can be corresponded with in English 
or German, referring, if required, to Nicoxar Smirs. 

Staffordshire Axle and Wheel Company, Spring Hill, 

Birmingham, April 13th, 1874. 

P.S.—I am personally acquainted with the parties named. If “Car- 

low,” for business sake, wishes to know anything more about the subject 
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Tax Inerrrotiow or Crvi Encingers.—Tuesday, 21st April, at 8 p.m: 
Renewed discussion “‘On the Fixed of Railways. 

Society or TeLecRaPH Encrineers.— Wednesday, 22nd April, at 8 p.m.: 
Adjourned discussion on Mr. W. Langdon’s paper, ‘* The Bessy and Pre- 
servation of Telegraph Poles ;” “‘On the Change of Resistance of High 
Tension Fuzes at the Moment of Firing,” —_— R.E.; “ Notes 
on Electric Fuzes,” by Professor Abel, F.R.S8. 











DEATHS, 
On the 7th inst., suddenly, at 28, Gove coast, Hanover-square, Mr. 
y 


Freperick Georce Jones, C.E., ears. 

On the 9th inst., at Carron, Mr. Witt1am Dawson, of Gairdoch and 
Powfulis, late manager of Carron Compan , in his 80th year. 

On the 18th, at 42, Albany-street. Mr. WictiaM O’Brien, C.E., in his 
44th year, after 14 years’ severe suffering. 
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THE INTERNATIONAL EXHIBITION. 

Tue doors of the Exhibition at South Kensington are 
open, and there is enough to seen to constitute an 

xhibition according to South Kensington ideas. But 
the arrangements are not yet complete, and the merry 
month of May must come in before all will be ready. The 
French and Indian courts are not yet accessible, and the 
vaults of the Albert Hall are in the same predicament. 
The topmost gallery of the Hall is open to view, but the 
ethnological collection is as yet a scanty one. The art 
en are in their glory, and were honoured with a 

istinguished company on the occasion of the “ private 
view” preceding Easter Monday. So also the leather 
goods and the lace collection were in a state of prepared- 
ness, and were viewed by the Duke and Duchess of 
Edinburgh. Since the opening the machinery depart- 
ment has been brought pretty generally into action, and 
the mechanical sections have mn put into order. 
Painting, sculpture, and all that embodies the artistic 
spirit, will be tolerably sure to find admirers. Feminine 
taste will also linger over the magnificent display of lace, 
probably the finest and most costly ever brought together. 
But we quake somewhat for the success of the Exhibition 
when we view its more utilitarian features. The public 
are not apt to realise or appreciate the practical character 
of these Exhibitions; they look for a show or a big 
bazaar, and are inclined to feel disappointed at what they 
find. The initiated may enjoy the visplay, but the un- 
initiated are disposed to pronounce the afiair rather “ slow.” 
However, despite these drawbacks, the Exhibition lives, 
and we hope it will prosper. Royalty smiles on it, and 
even works for s—neeally the Princess Christian. It 
remains for the people to give it their support. 

How to build a Soom how to drain it, and what to 
do with the sewage, are three important problems which 
receive their illustration in the Exhibition of this year. 
How to warm the house, how to light it, and to a 
certain extent how to furnish it, are also points of 
interest which receive attention. In fact, there is pretty 
nearly everything going on at South Kensington that is 
7 for the building of a house. Bricks are being 
moulded, cement is shown, and the modes of making 
cement. The joiners are at work, and there are devices of 
an ingenious kind for roofing. There is an array of appa- 
ratus for baths, lavatories, and water-closets, with all the 
requisite drain pipes, traps, flushing and ventilating oon- 
trivances, and the like, with which we must associate the 
various schemes for the treatment of sewage, shown in the 
open space on the western side of the buildings. We may 
go into the art galleries and see how the floors may be de- 
corated with parquetry work, the walls with mirrors and 
i and the rooms with furniture of artistic design. 

n one place there is the whole side of an apartment in the 
medieval style, with a dainty little window, a fireplace 
with lofty mantel-piece, a door which of course leate 
nowhere, and divers accessories to make the effect complete. 
A 300 guinea piano, not medieval, is close at hand, and 
not far off we may find charming sculpture of the Italian 
school. We may hang our walls with costly pictures by 
British or Continental artists. If we like we may patronise 
Japan, which paints odd things on china, paper, silk, and 
everything but canvas. We may garnish our windows 
with stained glass fitted into sashes, constructed according 
to some ingenious patent. We may go and learn how to 
manufacture our own gas, and we may make our choice out 
of a hundred and fifty stoves for warming our dwelling and 
cooking our food. After all this we may remember the 
cellars, for which purpose we should visit the vaults of the 
Albert Hall and taste the wines. There is plenty of scope 
when Portugal alone sends 25,000 bottles. Casks and 
barrels of all sizes, from Fa down to mere kegs, swarm 
on every hand. The ce are brilliantly lit, smart little 
stalls are dotted here and there, and here are wines which 
never reached England before, as well as many with 
which we are already familiar. From the foundation to 
the chimney top, the whole art of building and furnishing 
a house seems to be set forth at South Kensington. Not 
only are there stoves of every conceivable kind, but there 
is a perfect college of cookery undergoing development on 
the premises, favoured with distinguished support. Some- 
where about 20,000 people signed a declaration on the spot 
last year that they would like to see the mode of cooke 
among the middle and poorer classes sensibly improv 
We should say that pretty nearly everybody was of the 
same mind on this —_ John Bull, with all his love of 
good te ge ly served by the cooks. 

The leather in this Exhibition is a very interesting and 
valuable display. There is some magnificent saddlery, the 

ro of her Majesty, and another set belovging to the 

e of Buccleuch. There are many curious contributions 
from foreign countries in this department, and more are 








yet arriving, including a considerable quantity from Russia. 
The uses of leather are almost innumerable, and here we 
seem to find an example of every kind, except in re- 
gard to wearing apparel, which is reserved for another 
year. We have also many samples of the raw material, 
some of which are rather rare. Bookbinding is associated 
with the leather department, and some handsome specimens 
of the art are shown. The Japanese make a show of deco- 
rated leather which is rather remarkable, the designs as 
well as the colouring being in many instances very 1. 
Some of the minuter patterns appear to have been produced 
by stencilling, for which purpose pierced leather has been 
employed. Some scrolls of the leather thus pierced with 
the design have been mistaken for “ leather lace.” 

The department of scientific inventions is rather scantily 
furnished this year. We hear that something like two- 
thirds of the articles sent were subsequently rejected by 
the Committee of Selection. Mr. J. Mackintire, of Boston, 
United States, shows sundry models, moulds, and casts, 
illustrative of his method of casting metals under pressure. 
The results shown are exceedingly good. The Siebe and 
Gorman diving apparatus, with its various supplemental 
features, presents a prominent appearance at the south- 
east entrance. An above-ground tank, with iron frame 
and glass panels, has been constructed, so that the public 
may see the actual diver under water. The tank is Ps 
now being finished, some delay having been occasioned by 
the fracture of glass els on two occasions, The glass 
is lin. thick, and the alternations of temperature, owing to 
the contiguity of the outer door, seem to have had an 
injurious effect on the tension of the glass, the outer 
surface being chilled before the inner surface could 
participate in the change. The diving is effected by means 
of a suitable dress, and the whole of the details with regard 
to supply of air, communication by voice, and the use of the 
submarine electric light, are extremely interesting. Space 
is reserved in the same part of the Exhibition for the 
revolving light apparatus constructed for the South Stack 
Lighthouse. This will be shown early in June, and con- 
sists of a dioptric holophotal revolving light of the first 
order, to give flashes at intervals of one minute. Two rock 
drills are shown in operation, one being the Ingersoll. 
Messrs. Ransome and Co, and Messrs. Worssam and Co. 
have a large display of wood-working machinery in full 
action. This is a very instructive part of the Exhibition, 
some of the operations—as with the band saw — being 
wonderfully facile. A variety of processes connected with 
building are shown, both in-doors and out-of-doors. The 
concrete buildings, though not very beautiful, are encou- 
raging, as holding out the prospect of dwellings which shall 
be both cheap and durable. In one of these concrete 
structures, erected by Mr. Drake, the trials of the stoves 
are going forward, in competition for the prizes offered by 
the Society of Arts, 

An engine is shown, in which motion is obtained by the 
explosion of petroleum vapour in the cylinder. There is 
a large lace-making machine at work, sent by the Notting- 
ham Chamber of Commerce, and made by Messrs. Stone 
and Son, of Lenton. Concerning the building contrivances, 
we may further observe that there is a considerable display 
of materials and processes connected with building. In 
regard to models the supply is somewhat extensive, illus- 
trative of engineering works, buildings, &c. Among the 
contributors in this department are the Admiralty, the 
Trinity Board, the directors of convict prisons, the Metro- 
politan Board of Works, the Corporation of the City, the 
Royal Institute of Engineers at the Hague, the Poly- 
technic School at Delft, and other public bodies, There 
are also some fine architectural plans and drawings. Thus 
it will be seen that the range of the Exhibition is tolerably 
wide, from bricks to lace-making, from patent kitcheners 
to fine arts and foreign wines. 


CONDENSATION IN STEAM CYLINDERS. 


In our impression for March 27th we suggested the use 
of lead facings to the piston and cylinder lids of engines 
working steam expansively, as a means of reducing what is 
variously known as “cylinder condensation” or “ internal 
condensation” — terms which imply something different 
from that condensation which is due to radiation and 
conduction from and through the substance of the cylinder 
to the external air and the bed-plate of the engine; and 
we showed that on theoretical grounds there was reason 
to conclude that one factor of internal condensation—that 
proper to the alternate heating and cooling of the metal 
during the admission and exhaust periods in a revolution— 
might be reduced to about one-third of the condensation 
which takes place in ordinary cylinders by the use of lead 
facings. One of our readers, who is apparently better 
acquainted with theoretical investigations of imaginary indi- 
cator diagrams, valueless to engineers, than he is with the 
results obtained from expansion in actual practice, has 
taken exception to our opinions; and while he has carefully 
abstained from saying that lead will not answer the 
purpose which we propose it should serve, he disputes 
the accuracy of our assertion that as much as 10 Ib. or 12 Ib. 
of steam may be condensed per horse-power per hour in 
the cylinder of an engine expanding 75 lb. steam five times. 
It is unnecessary to reproduce his statements in full; it 
will suffice to place the gist of them before our readers. It 
will be remembered that we used to illustrate our remarks, 
the case of an engine with a piston area of 1000 square inches 
working up to 327'2-horse power; and our correspondent 
argues that the total available condensing surface will be 
1000in. for the lid, 1000in. for the piston, and the average 
surface exposed by the ring of pt ner intervening be- 
tween piston and lid during the admission portion of the 
stroke. The total available ave surface for condensa- 
tion is, on his showing, consequently 5°6 square feet. He 
then goes on to argue that as in a surface condenser 
only 10 1b. of steam can be dis of per square foot 
of surface per hour, the 5°6 square feet of surface in the 
cylinder and lids could only condense 56 1b. of steam 
per hour instead of about 32721b. per hour, which is 
the approximate condensation in the cylinder in question. 
Our opponent does not assert that this condensation does 
not take place, nor does he venture to explain why or how 
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it takes place. He contents himself with saying that it is 
absurd to suppose that it is due to the metal of the lids and 

iston. We should have passed over ,what he has said, 
Soebiies of the manner in which it is said, without notice, 
were it not that the question he has raised is one of very 
considerable interest. Nothing appears more remarkable, 
indeed, at first sight, than the enormous frigorific powers 
of the cylinder of a condensing steam engine; but we ho 
to show before we conclude this article that not only is the 
condensing efficiency of cylinder lids and piston faces ex- 
tremely great, but that no comparison whatever can be 
drawn between their mode of action and that of a surface 
condenser. 

If our readers will turn to our impression for March 27th 
they will find the calculations by which we demonstrated 
that the quantity of steam which would be required to pro- 
duce one-horse power in a a Nye non-absorbin 
cylinder, all loss by leakage, &c., being eliminated, woul 
amount to but 13°7 lb. per hour, We believe the accuracy 
of this calculation to be beyond question or dispute; but 
it is certain that in practice an engine expanding 75 Ib. 
steam five-fold will use at least twice 13°7 lb. of steam, 
unless it happens to be a very excellent engine indeed, 
when the loss may be a little less, We have stated nothing, 
therefore, that is not consistent with actual everyday ex- 
perience when we assumed that in practice such an engine 
would require not 13°7 Ib. per horse Pad hour, but about 
27 Ib. of steam per horse per hour. If any of our readers 
can produce an instance where—the evidence being unim- 
peachable—under the given conditions, less steam has been 
used, we shall feel very much obliged to them for informa- 
tion which deserves to be placed on record. If now the 
theoretical quantity of steam needed is 13°7 lb., and the 
actual quantity needed is 27 lb., we must account in some 
way for the difference of 13°31b. Either it leaks away, or 
it is condensed ; there is no escape from these conditions, 
We venture to think that the question of leakage may be 
very soon disposed of. No engine is absolutely tight, but 
it is certain that if an engine leaks much we shall not get 
a horse power for even 27 lb. of steam. If we assume, how- 
ever, that about one-fourteenth of the theoretical quantity 
required per horse per hour is lost by leakage, we shall have 
the total brought up to say 14°7 Ib. only, and we shall still 
have 12°3 lb. of lost steam to account for. Some small 
part of this waste may be ascribed with propriety to external 
condensation and radiation, but in a well-clothed cylinder 
the loss from this cause must be very small. If we put it 
at ‘3 of a pound per horse per hour we shall err on the 
right side, as the usual estimate for loss by external con- 
densation in well-lagged cylinders is only 1 per cent. We 
have then left 12 lb. of steam per horse per hour condensed 
in the cylinder by internal influences, The condensation 
of a portion of this is due to the performance of work. 
Let us see what this proportion is. 

A British thermal unit represents 772 foot-pounds. One 
pound of steam, at 36 Ib., the average cylinder pressure in 
the case under consideration, contains 931 such units, and 
represents accordingly 718,732 foot-pounds, and this much 
duty must be done by the engine for each pound of steam 
condensed in the performance of work. Now the total 
number of foot-pounds per minute accomplished by an 
engine giving off 327'2-horse power is 10,797,600. If we 
divide this by the number of foot-pounds contained in 
one pound of steam, we shall have the number of pounds 
of steam reduced to the condition of water in performing 
and altel st = 15 approximately; that 

‘ yim 
is to say, a little over 15 Ib. of steam per minute, or say 
920 lb. of steam per hour, will be condensed in the cylin- 
der by the mere performance of work, and independently 
of all frigorific influences, properly so called, whatever. 
This is less than 3 lb. of steam per horse per hour out of 
the whole quantity > lb. In other words, but 
one-ninth of the whole heat contained in the steam is 
utilised, the remainder finds its way in some shape to the 
condenser. If we credit the whole of the 3 1b. con- 
densed by work to the unaccounted for balance of 
12 lb., which involves an error, it follows that, after 
every possible allowance has been made, 9 lb. of steam 
per horse per hour are condensed in the cylinder by 
the metal of the lids, piston faces, and that small portion 
of the cylinder which intervenes between the two during 
the admission stroke. If this condensation does not take 
place, what becomes of the volume of steam in excess of that 
required, and actually admitted into the cylinder? There 
is no escape, we think, from the conclusion that in a 
engine expanding steam of 75 lb. pressure five-fold, about 
9 lb, of steam per horse per hour are condensed by the lids 
and covers in the way we have stated. 

We may now consider the nature of the process by 
which this condensation takes place a little more in detail 
than we have yet done. In the first place, the condensa- 
tion will occur wholly during the time the admis- 
sion port is open. If the condensation took place after the 
cut-off valve closed, then we should have a drop in pressure 
due to this condensation, and the power of the engine 
would be reduced. That this fall actually does take p 
in some engines we do not dispute, but in hundreds of 
instances the indicator fails to show any loss by condensation 
that cannot be accounted for by the performanceof work,and 
the hyperbolic curve is fairly maintained throughout the 
stroke, a result due, of course, to the re-evaporation of the 
water supplied to the cylinder in the form of steam while 
the admission port was open. If, then, we fail to detect the 
occurrence of adequate condensation during the expansion 
portion of a stroke, and we know at the same time that con- 
densation does actually take place, we have no alternative 
but to assume that condensation occurs during the period 
of admission only, as we have already stated; and we have 
no doubt that most of our readers can find diagrams which 
will fully support our argument. The point is only worth 
discussion because on it hangs the determination of the 
duration of period during which condensation canalone have 


the given duty, 


existence, the case of the engine we have the 
admission port is open for one-fifth of the stroke, and the 
engine irty revolutions or sixty per 


y strokes 
minute, therefore the time available for condensation is 








one-fifth of a second per stroke, and the cooling surface 
will be 18°55 square feet per stroke. We may assume that 
in round numbers 3000 Ib. of steam are condensed during 
the period of admission per hour, or 501b. per minute, or 
4 1b. per stroke; and it is in nowise remarkable, we think, 

t a metallic surface not less than 18°55 square feet in 
area should be capable of easily condensing this quantity 
of steam almost instantaneously, when we bear in mind 
that the space between the lid and the piston is so 
exceedingly small to begin with that the steam is but a film 
or thin sheet between the two. No comparison whatever 
can be drawn between the action in this case and that of a 
surface condenser, because there the heat has to traverse 
the metal of the tube to reach the water. The action is 
strictly comparable, however, to that of a jet condenser in 
which condensation is instantaneous, although the surface 
offered to the steam by the jet is exceedingly small. And 
it must not be forgotten that as a very thin film of metal 
will suffice to absorb all the heat that is liberated by so 
small a quantity of steam as five-sixths of a pound the 
prmengey | powers of the metal will have only a secondary 
effect on the result. Given cold surface enough, condensa- 
tion will follow with almost infinite rapidity, and questions 
of conductivity can scarcely affect the phenomena until an 
appreciable thickness of metal has to traversed by the 
heat. Thus, if a riband of brass less than the one hundredth 
of an inch thick were coiled up like the main spring of a 
watch, it might be made to present a very large surface in 
a space. lf this coil were cooled down and steam 
were then turned into the box containing it, steam would 


be go ge | condensed, and the conducting powers of 
the metal would hardly affect the phenomena at 
all, because its thickness and the distance to be 


traversed by the heat are trifling, and it is to be 
borne in mind that the condensation which takes place 
in a cylinder is due solely to the direct contact of the steam 
with a cold body, which is to be heated up. Apparently 
this is precisely the phenomenon which obtains in the case 
of an ordinary surface condenser, but the similarity is only 
apparent, In the one case we have a continual flow of 
steam over a metal surface at a temperature intermediate 
between that of the water at one side and that of the 
steam at the other; in the alternative case we have the 
steam coming closely into contact with a colder metal, 
which has to be heated up to the temperature of the steam. 
Rankine has called attention to the fact that tie material 
of which a flue is composed has little effect on the quan- 
tity of heat which passes through it to the water, that 
being determined by the absorbing and emitting powers of 
the metal, which vary very little for various me But in 
the case of a cylinder we have in one sense only the absorbing 
power to deal with, and not the emitting power; and there is 
reason to believe that the emitting factor being suppressed 
the transfer of heat is accelerated. That is to say, much 
more steam will be condensed by a given weight of 
metal alone in a fixed limited time, will be con- 
densed by a given weight of metal and cold water, disposed 
as in a surface condenser, the total specific heat of the 
metal in one case being equal to that of the metal and water 
together in the other. Indeed, we see no reason whatever 
to question the condensing powers of a piston and a lid, so 
long as their action is, as it must be, intermittent. The 
weal difficulty, if any, lies in understanding how the surfaces 
can be sufficiently cooled down in the time available for 
cooling. But this objection is answered by the fact that 
duriug the exhaust the moisture deposited on the metal is 
evaporated under conditions closely approaching a perfect 
vacuum, the effect of which is well understood by engineers 


who have given much attention to the subject. Finally, | be 


we may state that we have not imported the question of 
jacketing into this matter at all, simply because we look 
upon lead as a substitute for the jacket. Our opinions as 
to the value of the jacket are already fully before the 
— and we may say without remy that their accuracy 

as been pretty fully recognised by the leading engineers 
of the day. 

DUBLIN MAIN DRAINAGE, 

Tr will probably be within the recollection of our readers that 
some nine months ago the Corporation of Dublin invited tenders 
for the carrying out of this much-needed work ; but these tenders 
when they were received were found to be much in excess of 
the expenditure contemplated by the engineers, Messrs. Bazal- 
gette and Neville. A modification of the original scheme was 
then proposed, and the further tenders sent in were referred, as 
we understand, to the same gentlemen for report. The figures 
given by proposing contractors are, as furnished to us, the follow- 
ing :—Messrs. Pearson and Co., £526,000; Messrs. Webster and 
Co., £509,000; Messrs. Pickering and Co., £493,000; Messrs. 
Doherty and Co., £480,000 ; Messrs, Newal and Robson, £466,000 ; 
Messrs. Mackay, £435,000; Messrs. Smith, Finlayson, and Co., 
£428,000. There is, as is not unusual in such extensive works 
as those contemplated, a very considerable difference in the 
estimates, the highest exceeding the lowest by nearly £100,000 ; 
but whichever be accepted, we trust there will be no delay at 
the meeting of the committee, to be held next week, in coming 
to a decision on a subject of such great importance from every 
point of view; and we would remind them, in the hope that it 
may hasten their action in the matter, of the very low position 
held by Dublin in the sanitary scale with reference to other 
large cities. We do not say that this is entirely the result of bad 
and ineffective drainage ; but we cannot help thinking that it is 
very intimately connected therewith. 


CHINESE LACQUER. 


THE following is extracted from the Courier de Saigon :— 
“ It was supposed for a long time that the lacquer was a peculiar 
compound of which the Chinese and Japanese carefully guarded the 
secret, and the Catholic es, and especially Pére Incarville, 
we are told, were the first to learn that this us varnish, 
which gives so much lustre to wood-work of all 
a resin of rather reddish colour, extracted, by incisi 
tree indigenous to some provinces of Chin: 
missionary 





a little water; to produce the fine black Japanese varnish, of 
chareea, or trery blnsk' card be entle Geopeotins aa te 

or with tea 
oil, and ‘added to the resinous liquid. nt 


“An able Chinese artist, in executing ornamental work in gold 
or colours, commences by sketching his on the va’ 
wood with a brush and white lead ; when sati with his outlines 


he passes over them a very fine steel point, and then traces all the 
details, More however, the —- first sketched with 
on , finished with I These latter 

esigns are then carefully brushed over by apprentices, with 
orpiment dissolved in water, and are i iately applied to the 
to partead the Uaniguane tenneheorel to anieosd’ Wise epee 
e of the design are e ew en the r 
ies ton taken off, all the lines are retouched with or eter 
vermilion in gum water, which fixes the design firmly on the 
lacquer, and then with varnish, mixed with a little camphor, 


which renders it more liquid; and this, when dry, is to 
receive the shell gold in powder, applied by means of a puff or 
dabber over the whole of the design ; the surface is then lightly 


=— or rubbed, when every line of the original design becomes 


t. 

“* When it is desired to bring portions of the design iuto relief, 
such as the a of the trunks of trees, the nerves and veins 
of plants, &o., the oe =H varnish is applied overthe gold, and the 
gold again over that, often many times, until the desired relief is 
obtained. Allthe im t lines of the design, theeyes, lips, &c., of 
figures, the folds of apery, and all the ornamental portions of the 
work, are touched u ully with the brush, 

** Beautiful as Chinese uered work is, that of Japan excels 
it; and one canse of this is the superior transparency of the 
Japanese varnish, which is as limpid as the purest water, while 
that of the Chinese has always a yellow tinge. 

**Kang-hi, the famous Emperor, who was a great connoisseur 
and patron of art, admitted the superiority of the Japanese lacquer 
work, but he attributed it to the climate, stating that the pro- 
duction of the best varnish - a soft, fresh, humid, and 
calm atmosphere; that that of China was rarely temperate, 
almost always hot or cold, and charged with dust and salts, while 
Japan, being surrounded by-the sea, had just the sort of air to 
dry varnish, without causing it to become wrinkled or discoloured. 
This opinion of the Emperor is borne out by the practice of the 

uerers of the present day; and it isa known fact that the air 
of China is often loaded with dust, which the rain brings down in 
the form of mud. 

“*White lacquer is made by mixing silver leaf, carefully divided, 
with the ordinary varnish ; red uer by the mixture of mineral 
cinnabar or carthanum flowers; yellow lacquer with the addition 
of orpiment only; green is produced by a mixture of orpiment and 
indigo; and violet lacquer by the addition to the*varnish of a 
certain mineral of that colour, reduced to an a powder, 
The older the articles varnished with the above, the more bril- 
liant and beautiful are the colours. Another compound lacquer 
of which the materials are not given is used by the painters for 
the richest Chinese ornamental work which is decorated with gold. 

‘*The perfection of Chinese and Japanese lacquer work does 
not, however, depend solely on the excellence of the varnish, or 
the careful preparation of the various colours, for the application 
of the lacquer demands the most elaborate pains. In the first 

lace, the surface of the wood to be uered is epee with 

@ greatest care; when n , the joints are filled in with 
fine tow and then covered with thin strips of silk or paper. The 
surface is then dressed with an oil obtained from a certain tree 
which grows on the mountains and highlands of China ; when the 
oil is ey ary, the varnish is applied. With two or three 
coats of the ish, its transparency so great that all the veins 
and marks of the wood are perfectly distinct ; to disguise the 
wood entirely many more coats have to be laid on, and finally the 


| surface is made as smooth and brilliant as glass. 


“It is on such a surface that the gold and silver ornamentation 
is effected, and the whole, when finished, is preserved by a light 
coating of the varnish, 

“ Another kind of lacquer is produced by covering the surface 
of the wood with a composition made of paper, tow, lime, and some 
other materials, This is laid in the form of paste, and produces a 
solid and uniform ground with which the lacquer amalgamates. 
‘*The lacquer and varnish are laid on with flat brushes with 
excessively fine hairs, at first in all directions, but equally, and 
afterwards lightly and in one direction, each coat being allowed to 
dry perfectly before another is laid on. No single coat exceeds 
the thickness of the thinnest paper, otherwise irregularities would 
roduced which could not afterwards be corrected. 

“The a which lacquered work is produced are closed 
in the most manner, in order to prevent the possibility of 
dust, the men even —e = all their clothes except o— of 
drawers. Contrary to all Euro practice, the lacquered work 
is dried in places which are rather damp than otherwise, and the 
workmen exhibit the greatest nae in keeping the atmo- 
sphere therein in ‘ect condition. en a coat of varnish is 
sufficiently dry, e slightest irregularities are removed by 
burnishing with an instrument made of a hard composition of 
brick, extremely finely powdered, and mixed with a certain oil, 

ig’s blood, lime water, and a peculiar kind of earth common in 

hina. The last coat of varnish is not, hewever, touched with 
the burnisher, which would dim its lustre. Upon the perfection 
of this last coat all the beauty of the work depends, and the 
greatest care is taken that no particle of dust shall reach it, and 
no foreign substance touch it but the hair of the finest sable. It 
is only under these elaborate conditions that the beautiful lacquer 
work of China and Japan can be produced.” 





THE INSTITUTION OF CivIL ENGINEERS.—At the meeting of 
this society, on Tuesday, the 14th of April, Mr. T. E. ison, 
resident, in the chair, the follo twenty-six gentlemen were 
loted for and declared to be duly elected associates, viz. :— 
Messrs, Thomas Ashbury, Ashbury Carriage and Wagon Company ; 
James Barr, Greenock ; William Batten, Surveyor to Manor o 
Aston Local Board; Charles Blackwell, Division Engineer, 
Intercolonial Railway, Canada; Frank Samuel Braham, Stud. 
Inst. C.E., Assistant Engineer, P.W.D., India ; James Olemin- 
son, Westminster; W Langton Coke, Assistant Engi- 
neer, Government Railway ent, Cape of Good Hope ; 
Charles Henry Darbishire, Temple; Reader Harris, Engi- 
neer in Chief tolthe Government of Bolivia; John William 
Drinkwater Harrison, Stud. Inst. O.E., Assistant Resident 
sm Settle and Carlisle Railway; Capt. Edward Harvey, 
R.E., Ex. Eng., P.W.D.,. India; Messrs, Leslie Crassweller 
Hill, Westminster ; ward Jackson, Assistant Engineer, 
Hartlepool Harbour Works; John William on ay x 
Ex, ,» P.W.D., India; Sir Harcourt Vanden mpde 
Bart., M.P., Scarborough; Messrs, Thomas Edward 
; Louis Auguste de Jacques de Labastide, 
; k Palmer, M.P., Grosvenor-square; 
Henry William Pearson, Assistant Engineer, Bristol ater- 
works; David Rankine, Glasgow ; Geo. Shortrede, stud. Inst. C.E., 
Assistant Engineer, Rio Tinto Railway, Spain; Urban Armstrong 
‘ord; John Stephenson, tant eer, Furness 
Railway; G Macleod Stewart, Westminster ; ur Thomas 
vay, 25S Westminster; and Alex. Wilson, 
Steel and Works, Sheffield. Itwas announced that the co 
acting under ae es 6S tee ee Se ee 
a, Robert h, Francis Fox, John Ke Hawkshaw, 
ames pson, James Carrington 
‘ from the class of Associate to 


we poy Henry Hay W: 
that of Member; aud had the following candidates as 
Students of the Institution, viz., Messrs. 


Bernard 
Harsloon Holos, Sohn Harry Lorimer, 


Arthur Telford Sim: 





Heme lal Phy a Spielmann, 








Arnit i7, 1874. 
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USEFUL DISPLACEMENT AS_ LIMITED BY 
WEIGHT OF STRUCTURE AND OF PROPUL- 
SIVE POWER.* 

By Mr. W1Lt1AM Froupk, F.R.S., Vice-President. 

Ir seems a mere truism to state that the best ship for the per- 
formance of agiven duty is that in which the useful displacement 
bears the est proportion to the whole displacement ; yet I be- 
lieve that this as of a ship’s merits has not been as systemati- 
cally investi as it deserves, or as it is capable of being investi- 
gated, "Stating the proposition broadly. and with a view to the 
approximate and incomplete character of the following a 
tion, it is not n to define minutely the tenor in which the 
term useful displacement will be used. It is enough to regard it 
as that displacement which remains after deducting the dead 
wees (1) of the hull as completed with proper regard to struc- 
tural strength, and (2) of the engine power necessary to drive the 
ship at the required speed, and of the coal which will be con- 
sumed on the voyage. As, however, the coal consumed per day 
will be approximately proportional to the engine power, while the 
coal per voyage will depend on the length of the voyage, the 

uestion whether capacity for coal should be counted as part of 
the useful displacement, or whether the coal carried should be 
regarded as dead weight, will depend on whether the merits of the 
ship are viewed generally, or in relation to a particular voyage. 

I ought to state at starting that when the problem is treated thus 

broadly, and to the exclusion of such limiting conditions as are 

imposed, for instance, by the necessity of traversing the Suez Canal, 
its investigation points to the conclusion that the existing ten- 
dency towards great length, as compared with midship section, is 
only justified where extreme speed is required, ne very much 
greater than that which seagoing merchant ships in fact realise. 

My object, however, is not so much to enforce conclusions which 

I have myself arrived at, as to endeavour to induce those members 

of the Institution whose large experience and mature judgment are 

essential to the complete solution of the problem, to co-operate 
in the endeavour to arrive at something like a general, even if it 
be but a provisional solution of it, or at all events to see whether 
some very instructive and useful results cannot be arrived at, by 
treating it in virtue of the larger principles which underlie it, 
leaving for subsequent introduction those modifying peculiarities 
which unduly indeed, yet not without plausibility, support the 
belief that every case is a special case. Looking to the first of 
the two great divisions of the subject—that of dead weight due 
to structural strength—I am encouraged hy recollecting the ex- 
haustive and exact treatment which it received in one of its 
aspects in Mr, Reed’s well-known paper which was read at the 

Roygl Society on ‘*The Unequal Distribution of Weight and 

Support in Ships,” as exemplified by the cases of the Minotaur, 

Northumberland, Bellerophon, and Hercules. I am encouraged 

more by the completeness with which the principles of strain are 

there elucidated than I am discouraged by the opinion to which 

Mr. Reed seems to incline, that it is not possible to reduce the 

problem to a complete general solution. For while granting fully 

that a complete general solution is impossible, it nevertheless 
appears to me clear, that in proportion as we deal with larger and 
larger ships the strains which have to be taken account of and 
provided for become more exclusively those which are most 
amenable to culculation—I mean what may be termed ‘seagoing 
strains.” In the paper which was read yesterday evening by Mr. 
John, the whole subject of the strains experienced by a ship in a 
seaway was so admirably treated and was worked out with such 
quantitative exactness, based on data derived from actual ships, 
and far more complete than any that I possess, that I have 
thought it best to withdraw the detail matter I had pre d on 
that branch of the subject, and proceed to apply simply those 
fund tal princi which, it appears to me, must inevitably 
come into operation as determining the proportion of strain 
and governing the relation of structural weight to dimensions, 

If we proceed from any one of the ships, the strains and 

strength of which he reduced to calculation, to a ship of 

the same type but differently dimensioned, we can see 
very nearly how the strains, and the structural weight in 

correspondence with them, will vary in terms of the di- 

mensions. First, let us assume the length alone to vary, 

and let us suppose that the ship thus altered—we may for 
convenience say lengthened — to be subject to the operation 
of a proportionally lengthened wave. en it is obvious that 
the volumes or weights inherent in the unequalised buoyancy 
which the wave creates will be enlarged in the square of the ratio of 
elongation, since the areas which represent them in longitudinal 
section in the two cases will be similar areas, while their breadths 
will be the same. And since the leverage with which these 
volumes act in straining the ship will have also been enlarged in 
the ratio of the elongation, the bending moment of the lengthened 





resistances at those speeds will be as the cubes of their dimensions. 
The mathematical treatment of the question shows that if for 
speeds between a given speed of the small ship and the corre- 
sponding speed of the larger, the resistance of the smaller varies 
approximately as the power (2 + x) of the s , the resistance of 
the large ship at the same speed as the s ship will be that of 
the small ship enlarged in the ratio of the dimensional enlarge- 


ment raised to the power (2 — 3 From this it would follow that 


if the small ship were being driven up to a speed at which the 
resistance varied with the sixth power of the speed, the larger 
ship—if but moderately enlarged—would travel at the same d 
as the small one without any increase of resistance. I will here 
apply the comparison as it would affect a ship of the Greyhound 
type if built of enlarged dimension. A careful examination of the 
curves of resistance shows that it is pretty greatly reducible to a 
succession of variations depending on the following speeds :— 


Knots. Power. 

From 0° to 5°5 “os « @ 
_ ime BO ss cs. sa tb Se 0) 0) 00 ce te BO 
At about 10° .. cc ce co o6 22 co ce oo of BS 

13 os ° 4°5 


Applying these figures in the manner described, we arrive at the 
following comparison between the resistances of the Greyhound 
and those of a large ship of the same type, driven at the same 
speed. It will be p ee | that when the speed is the same for 
both ships, their horse-powers will be simply proportional to the 
resistances, 

Growth of Horse-Power required for Constant Speed with enlarged 




















dimensions, 
Speed.. ee ce ce ce ve | 0° 005°S [6°S to O°5110°S 13 
Power of speed to which resistance 
or horse-power is proportional in 2 | 2°5 3°3 45 
Original ship) =o... ve oe oe oe 
Power of dimension to which re- 
sistance or horse-power is proportional 2 1°75 =} 1°35.0°75 
inenlarged ship.. .. .. .. « « 
Power of displacement to which ve) 
sistance or horse-power is proportional 0°67 58 *450°25 
ee ee ee i} | | | 








It will be seen further how very favourably the large ship is cir- 
cumstanced as regards engine-power, if no enlargement of speed is 
contemplated. To trace out the result in tion with i 
increase of speed would lengthen the discussion inordinately. With 
reference to the question of enlargement in one or other of the 
dimensions alone, if it consist of elongation alone, or of elongation 
accompanied by a relatively less enlargement in the other 
dimensions, though I am not in a position to tabulate the results, 
I feel confident that their general character would be as follows :— 
Assuming the typical ship to have, as most modern ships have, 
lines — ae finer than the Greyhound, it is a mistake to — 
that if she was simply elongated this increased length would be 
unaccompanied by i of resist , at least unless probably 
such speeds as 13 knots were in contemplation ; the increased sur- 
face friction inseparable for increased length, or rather from the 
corresponding increase of surface, inevitably produces an almost 
proportionally enlarged resistance for a given speed. Now as simple 
elongation has been shown to create a structural weight enlarged in 
the ratio of the fourth power of the elongation, while the displace- 
ment will only have been enlarged in the simple ratio of the dis- 
placement and the engine-power, and therefore engine dead-weight 
enlarged in nearly the same ratio, it is obvious that enlargement 
by elongation is as regards useful displacement woefully inferior 
to general enlargement, unless some very marked increase of speed 
is contempla I believe such ships could be made absolutely 
lighter if built with greater depth ; and if the exigencies of the Suez 
Canal traffic require ships of small midship section, and therefore 
open to the objection I have been suggesting, it seems to me possible 
to meet this serviceably and economically by giving the ship greater 
depth amidships—giving her in effect something like the artificial 
girder structure adopted by the Americansin their long river and lake 
vessels, the height of freeboard fore and aft being regulated by the 
necessity of keeping the ship's ends dry and giving her sufficient 
depth amidships to bear the bending moment safely without ex- 
cessive increase of structural weight. 











STROPHOMETER OR SPEED INDICATOR* 
By Mr. T. A. Hearson, Assistant Engineer, R.N., Associate, 


NEARLY all engines, and especially those which propel ships, are 
bject to great and incessant fluctuations of speed, and it is 





ship will be as the cube of the elongation. If we next the 
breadth of the ship alone to vary, it is plain that the straining 
weight will be enlarged in the simple ratio in which the breadth 
is enlarged, and the bending moment will follow the same ratio, 
since the leverage is unaltered, the bending moment of the widened 
ship will be as the enlargement of breadth. Lastly, let the depth 
alone of the ship be assumed to vary. Here it is plain that no 
variation of straining weight or of leverage will ensue, the 
bending moment will remain unaltered. Again, as the 
stress on the deck and sides of the shi —— as the 
corresponding members of a box girder, it is = Ae at this stress 
will in every case be simply the bending moment divided by the 
depth of the ship. ope tg the conditions Lene it follows 
that the stress on each member of the or be directly as 
the cube of the length, directly as the breadth, and inversely as 
the depth. The total sectional areas of the deck, the bottom, and 
the sides, must be proportional to the stress, and as the structural 
weight may be taken as proportional to these sectional areas 
multiplied Y the ship’s length, it must be regarded as qe 
directly to the fourth power of the length, directly to the breadth, 
and inversely to the depth. From this follows the remarkable 
result that, alike whether we enlarge a ship by increasing her 
three dimensions, in the same given ratio, so as to enlarge her 
total displacement in the cube of that ratio, or whether we 
enlarge her by increasing her length alone, the increased structural 
weight will be as the fourth power of the enlargement of dimension, 
It is obvious that in whatever degree the total dead weight of a 
ship’s hull depends on her requirement for structural strength, 
this conclusion tells most unfavourably on the useful displacement 
of a ship enlarged simply by elongation, as com with one 

in all her dimensions alike. Nor can the question of first 
cost be unaffected by the same condition. Next, with reference to 
wer as a function of the 


of dimension, assuming each dimension to vary independently. 
Such a solution would require a knowledge of the curve of resist- 
ance for the ship of each proportion. But, though we do not yet 
iments that I am conducting 
supply it. But if the ship is 
er and if we know the curve of 
resistance for the o ship, the solution can be arrived at 
exactly by a study that curve of resistance, or v: 
roximately 


ery 
in virtue of the “ power” of the to which the 
is seen to he penpevlionel parts 





desirable to have an instrument which will indicate by a pointer 
on a marked dial, not the momentary but the mean rate of revo- 
lution of the engine, or the number of turns which would be 

ted ina minute. Attempts to ascertain the exact volocity of 
rotat by the t of deflection produced in a spring by the 
centrifugal force generated in a revolving weight have naturally 
resulted in an excessive oscillation of the pointer, rendering the 
machine almost useless, Before we can obtain a valuable indica- 
tion by these means it is necessary that the weights in which the 
centrifugal force is generated should revolve with an uniform 
velocity equal to the mean speed of the engines, 

In the strophometer fly-wheels driven by friction are used, the 
action of which is to eliminate the smaller and more frequent 
variations of speed, which are only momentary, and obtain an 
almost constant volocity of rotation. Its construction and manner 
of working is this :—First there is a steel spindle, having a groove 
cut along the upper part of its length, and secured firmly by a nut 
at the bottom to a bracket, which may be fixed in ~ convenient 
part of the engine-room, ship, or factory. On the lower part of 
the spindle a steel-bushed pulley revolves freely, a gut being led 
poo it from the shaft, or any revolving portion of the machinery. 
Resting on the pulley and running f: on the spindle is a steel- 
bushed fly-wheel, a thin steel washer with a large bottom and 
small top being placed between, so as to give a small bearing 
surface for the fly-wheel. The under face of the fly-wheel is 

and into the recess there project up from the pulley two 
studs, having one of the ends of a pair of chains connected to 
them ; the other ends fly out by the centrif force against the 
inside of the rim of the fly-wheel, and act frictionally thereon so 
as to make the fly-wheel revolve. Similarly ins from studs on 
the lower fly-wheel impart motion to another steel-bushed fly-wheel, 
also running freely on the spindle, the bosses being separated by a 
thin steel washer. With these driving arrangements the inertia 
of the fly-wheels will prevent them from being too easily affected 
by the changes of s which are not persistent ; and if the small 
variations are not sufficiently obliterated by the lower fly-wheel 
they will be more completely so by the upper one, Surrounding 
the spindle above the upper fly-wheel is a helical wire spring, the 
bottom being fastened to the fly-wheel, and the upper end to a boss 
or collar, which may slide up or down and revolve freely round the 
—. The boss is also connected to the fly-wheel by two 
of jointed links, These links carry balls on their middle joints, 
and the action of the centrifugal force in moving these out- 
wards causes the boss to be the more drawn down, and the s 
to be more compressed, the ter the is, The movement 
stetl wise-whids aledly Ske thn ree snd clasps oe tn tober ond 
steel w whic! © groove 
non ea of the boss—jointed to a light rod ie bet on tho 
g into a small pinion om an arbor earrying the 
‘ter, sweeps over a marked dial earried by the bracket 
spindle, The amount of the he toorenncd Cletiag ea 
duced by the thains increasing with the increased and 
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centrifugal force, will be always a little greater than the increasing 
resistance to rotation which the fly-wheel receives from the air— 
the constant -driving friction of the boss being made sufficient to 
overcome the constant resistance of the friction of the spindle. 
The difference between the driving power and the resistance is 
thus very nearly constant for all s and bears some proportion 
to the inertia of the fly-wheels, depending on the amount of the 
fluctuation of speed the engine experiences, and the steadiness 
required in the pointer. There being no permanent slip the upper 
fly-wheel is made to maintain an almost uniform speed equal to 
the mean speed of the pulley; and thus a steady indication is 
obtained. The pulley and fly-wheels may, when desired, be 
joined together by.a pin. Then the fly-wheel will rotate exactly 
with the engines, and the fluctuati indicated by the poiater 
may be observed. It will be found that the mean position of the 

inter is the same as it would attain when the pin is removed. 

y this experiment the amount of chain required to drive the fly- 
wheel is determined. If more than is n be used the ecole 
will occupy the same mean position, but will oscillate about it 
more or less. If there be less chain than required, the resistance 
being in this case greater than the driving power, the fly-wheel 
will fail in attaining the mean speed of the pulley, and the pointer 
will not reach the mean position before found. 

One of these strophometers has been at work in H.M.S. Agincourt 
for about nine months, enabling the engineer to tell at a glance, 
and within a quarter of a revolution, the speed of the engines. 
When the ship in a rough sea is pitching a great deal, and the 
engines experiencing very great fluctuations of speed, the pointer 
may be seen to move slowly abuut the mean position each way 
within the limits of half a revolution—a s iness sufficiently 
exact. The want of a machine of this kind was most urgently felt 
in ships of war when steaming in pany with others. To keep 
accurate station one with another a most careful and frequent 
adjustment of the speed of the engines is necessary ; performed 
by opening or closing the admission valve a trial amount, and 
ascertaining the error, if any, by counting with a watch, and then 
correcting it. This, when often repeated, is a tedious process, and 
doubly so in ships with twin-screw engines, When performing 
steam evolutions the frequent alterations of speed required renders 
this instrument extremely valuable, It shows the change of speed 
with the change of steam pressure, the throttle valve being unal- 
tered ; and the change of speed due to the change in the force of 
the wind or the set of the sail, the steam pressure being constant. 
The effect on the speed of more or less injection water is also 
shown by it. It enables one to note the speed at the instant of 
taking an indicator diagram, and so the correct indicated horse- 
power can be determined. It may be fitted on deck as well as in 
the engine-room, that the officer on watch as well as the engineer 
in charge may know the speed of the engines. 

Although being particularly adapted to indicate the speed of 
marine engines, it may be advantageously employed for other 
peeeme. It may be used to indicate the aan of a ship in the 
ollowing manner :—A small screw being fitted outside, and at a 
little distance from the side of the ship, so as to turn with the 
pressure of the water due to the onward movement, and a light 
gearing being led from it to a machine of this kind in the ship, the 
many and great fluctuations in the speed of the screw produced by 
the waves, and the rolling, pitching, and yawing of the ship, being 
deleted by the machine, the speed of the ship in knots per hour 
may be indicated by a pointer on a suitably marked dial, It can 
be designed so that the screw may be lifted out of the water in 
weather rough enough to endanger its safety. The strophometer 
would be useful in locomotives, for telling the speed of the train 
in miles per hour. The fluctuations in this case being small, one 
of the fly-wheels may be dispensed with. The machinery used for 
spinning and weaving should, to work efficiently, keep an almost 
constant speed. The application of this instrument would test 
the presence or absence of this requirement. Here, the range of 
speed being small, the whole of the dial should be utili by 
having a small pinion. Each revolution may be subdivided, and 
the speed indicated with very great accuracy, 














TANK LOCOMOTIVE FOR THE BHORE GHAUT 
INCLINE, 

Wir this impression we give a second sheet of drawings of one 
of the fine engines recently supplied to the Great Indian Peninsula 
Railway Company. The first sheet and a complete specification 
of the engine will be found in Tae ENGrneer for Jan, 2nd, 1874, 





Sourn Kensinaton Musrum.—EasTer WEEK. ~ Visitors during 
the week ending April 11th, 1874:—On Monday, Tuesday, and 
Saturday, free, from 10 a.m. to 10 p.m., Museum, 37,237 ; Naval 
and other collections, 6247 ; On Wednesday, oT and Fri- 
day, free, from 10 a.m. till 10 p.m., Museum, 8503; Naval and 
other collections, 1903; total, 53,890; average of corresponding 
week in former years, 36,221; total from the opening of the 
Museum, 13,271,741. 


OPENING OF THE NortaH LANCASHIRE AND CUMBERLAND 
EXCHANGE.—On Monday last a new trade exchange, intended to 
afford accommodation to the business area of North Lancashire 
and Cumberland, was opened at Barrow-in-Furness. About 150 
gentlemen representing the leading firms in the iron, coal, and 
timber trades attended, and the Mayor of Barrow (Mr. J. T. Smith), 
having formally opened the Exchange, at one o’clock business 
was commenced, Although the meeting was rather of an 
inaugural than a business character, numerous transactions in 
different branches of trade were reported. Notwithstanding the 
unsettled condition of affairs in connection with the iron and coal 
markets, several parcels of hant iron changed hands, some 
good contracts for deliveries of Lancashire and Yorkshire coal 
were entered into, and a few ‘oes of Welsh coal were sold. A 
number of cargoes of mining timber, some on hand and others to 
arrive, found purchasers, and a few orders for timber for building 
a were given by local merchants. Very little business was 

one in pig iron, buyers being evidently disinclined to make 
contracts until the anticipated reduction has been effected. The 
following may be taken as average quotations:—Best B r, 
from £6 5s. to £6 10s, per ton; hematite forge, £5 7s. 6d. to 
£5 10s.; manufactured iron, £11 10s.; blast ore, about 25s. After 
the close of business at two o'clock the members of the Exchange 
were entertained at luncheon in the Town Hall by his worship 
the Mayor. In the course of the proceedings Mr, W. R. Glad- 
stone, of Liverpool ; Mr. W. Baird, of the Lonsdale Iron Company, 
Whitehaven ; Mr. W. Crossley, of the Furness Iron and Steel Works ; 
and Mr, J, Storey, Mayor of Lancaster, joined in expressing the 
opinion that the Exchange which had that day been opened had 
long been needed, and that it could not fail to exercise a very 
beneficial influence on the interests of the north-western districts. 
It was also admitted that the selection of the town of Barrow as 
the place where the weekly meetings should held was a most 
judicious step, in consequence of its central position and the many 
advantages it offered. A general feeling prevailed amongst the 
assembled company that the success of the new exchange was 
pe te question, and it was admitted on all hands that the amount 
of business done upon the ing day was alike satisfactory and 
encouraging. The new ex already bers 1 bers, 
and it is confidently antici that the list will be very largely 
augmented in the course of a few weeks, when the fact of its 
it becomes more knows, and the convenience 
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DIAGRAMS FROM THE BLOWING ENGINES AT THE NEW POST OFFICE. 
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THE BLOWING ENGINES AT THE NEW POST 
OFFICE. 

In our impression for February 13th, 1874, we published a 
working drawing and a description of the fine blowing engines 
erected at the new Post-office, by Messrs, Eastons and Anderson, 
of Erith. By the courtesy of the firm we are now enabled to 
place before our readers the accompanying diagrams, taker. from 
the engine and pumps, and some interesting information regarding 
the working of the engines. When these diagrams were taken 
the engine indicated was working one pump compressing air into 
the pressure mains at about 10 lb. above the atmosphere, and the 
other pump sucking from the vacuum main maintained about 
8°8 lb. below the atmosphere in that main, The speed of the 
engine was about at its maximum, viz., 25 revolutions per minute ; 
steam pressure 60 1b, above atmosphere ; vacuum in the condenser 
26}in. ; injection 47 deg. Fah. ; hot well 115 deg. Fah. ; expansion 
slide cutting off steam at three-eighths of stroke. In these engines 
at present it is desirable to work the hot wells warmer than 
115 deg., as the injection water has to be purchased, and even- 
tually there will be a iderable d d for moderately warm 
water in the building ; and it is found that the hot well tem- 
perature may be considerably increased without materially affecting 
the vacuum. We have marked the scales corresponding with the 
indicator springs inside the several diagrams. 

The loss due to clearances, as evidenced by the squareness of the 
pump cardsat their back ends, appears to usto be very small, and the 
excesses in suction and pressure due to the friction and velocity 
of air in the valves and passages is by no means large. The engine 
diagrams are taken in pairs, the indicator being shifted from the 
high-pressure to the low-pressure cylinder in taking each pair. 
The exhaust line of the high-pressure card in each case should 
approximate to the steam line on the low pressure card, and it 
will be seen there is extremely little loss in this respect, in fact 
*‘ gap” is almost eliminated. Unfortunately the travel of the 
indicator string could not be got exactly the same in taking the 
pair of cards, and in consequence the high and low-pressure cards 
vary slightly in length. 

On working out these cards we find that the engine indicates 
73’°6-horse power at 25 revolutions ; the compressing pump 37°5- 
horse power ; and the vacuum pump 26°7-horse power ; or the 
two pumps together 64°2-horse power. Thus it appears that the 
mechanical efficiency of the engine and pumps combined is equal 
to 87°2 per cent., or “872 expressed in decimals of unity—a very 
high result. 

While the engine above referred to was working one pressure 
and one vacuum pump, another engine was working two pumps as 
vacuum pumps. This engine and its pumps were also indicated, 
and gave at 25 revolutions the following powers and efficiency :— 
Indicated horse-power in steam cylinder at 25 revolutions 61°45 ; 
ditto in front vacuum pump 26°42; ditto in back vacuum pump 
26°83 ; ditto, both pumps together, 53°25; mechanical efficiency, 
or ratio of power indicated in pumps to power indicated in steam 
cylinders, ‘866. These results are much higher than those usually 
obtained with blowing machinery, and it is by no means improbable 
that Messrs, Eastons and Anderson could obtain yet better results 
if they constructed a large engine such as would be suitable for 
blowing a blast furnace. The efficiency of blowing engines depends 
essentially on the care used in proportioning the parts, and the 
Post-office engines prove that no trouble has been spared in this 
respect to obtain a satisfactory result. 








ARMAMENT OF AMERICAN SHIPS OF WAR. 


At the regular meeting of the United States Naval Institute, 
held March 12, Rear-Admiral Harwood in the chair, an instructive 
paper on the armament of American ships of war was read by Com- 
modore Jeffers, Chief Bureau of Ordnance. An_ interesting 
discussion followed the reading of the paper, after which, upon the 
motion of Rear-Admiral Worden, the thanks of the institute were 
unaminously tendered to Commodore Jeffers for his interesting 
and highly valuable paper. The meeting thenadjourned. The 
U.S. Army and Navy Journal gives the following synopsis of this 
paper :— 

The main points to be considered in determining the armament 
of a ship are: (1) That the aggregate weight of the me should 
be in proportion to the tonnage. (2) Having decided what this 
weight shall be, the next point of importance is to dispose of it in 
the best manner to develope the greatest power of which it is sus- 
ceptible. (3) ‘he relation of the battery to the speed of the 
vessel ; for although it is absolutely necessary that a ship of war 
should exercise a full power, offence and defence, within the 
circle of which she is the centre, next to this, and to this only, in 
importance is her ability to transfer this power to another point 
with certainty and rapidity. 

We will proceed to consider these points seriatim. 

To exemplify our first point, we may take the old sailing frigate 
Constellation, as a type of what was considered to be at the time 
she was built a well armed ship. Her tonnage was 1236, and the 
battery consisted of thirty 18-pounder cannon on gun deck, and 
sixteen 32-pounder carronades on the spar deck, weighing in 
the aggregate 160,7001b., and throwing a b ide weight of 
5301b. of shot. In 1845, the Ordnance Board recognising the 
importance of reducing the number of 3 and increasing the 
calibres, assigned a battery of thirty-eight 32-pounders, wei 
174,048 ib., throwing a broadside weight of metal of 674 Ib., an 
22 1b, of explosive material, In 1853, her sister ship, the Mace- 
donian, carried a battery of two 10in. pivot, sixteen Sin. and two 
32- ders in broadside, weighing in the aggregate 158,432 Ib., 
and throwing a broadside in metal of 672%b., with 361b. fof 
explosive maierial. Finally Admiral m proposed for these 
ships a bat of eighteen 9in. Spy weighi 64,000 Ib., broad- 
side weight of metal 721 lb., with an explosive content of 30 Ib. 

It will be observed that in these , made by competent 
authority, the relation of weight of battery to tonnage of ship was 
closely adhered to, while augmenting the power of the armament 
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| by reducing the ber of guns and increasing the calibres. With 
the first introduction, however, of steam into the navy, a departure 
| from the law of relation of armament to t ge of ship 
unavoidable ; because the pioneer paddle steamers did not afford 
| the requisite room and conveniences for proportionate batteries. 
| It was evident to all seamen that the few guns carried by these 
| vessels were entirely disproportionate to their tonnage, and the 
| success of the screw was at once accepted by our best thinkers as a | 
| solution of the problem. The Princeton, the felicitous conception 
| of Commodore Stockton, was a move in the right direction which 
| we failed at the time to follow up, and still continued to build 
sidewheel steamers. Even after the screw was determined on 
as the motor there was manifested a great indisposition to 
sacrifice gun-power to facility of shifting one’s position ; and the 
five frigates of the Wabash class had only auxiliary power, 
although the conservative spirit of the day reduced the effective 
force of the battery one-fourth by substituting on the spar-deck 
Sin. and 10in. in lieu of 9in, and lin. as originally assigned. This 
defect, however, has since been remedied by unification of the 
broadside battery, and the ships of this class now carry a weight 
in guns better proportioned to their tonnage, though not excessive, 
viz., forty-t vo 9in., two 1lin., and two 100-pounder rifles. We 
may remark in connection with these ships that the plans of 
Admiral Dahlgren contemplated for all of them an entire spar-deck 
battery of 1lin. guns, and the details exist for mounting six on the 
spar-deck of the Franklin—in which, however, he was overruled. The 
Niagara alone was the first ship to realise the conception of speed 
and power combined ; but owing to faults of construction she 
never was a favourite ship. 

We next come to vessels of the Hartford class, which were con- 
structed to carry a respectable armament combined with full 
power of movement. If we assume these ships to have been well 
armed, as is admitted by every one, and take the ratio of weight 
of battery to tonnage—the lightest armed (Hartford, Richmond— 
sixteen of Yin. in broadside) will give us a factor of 1081b. of gun 
to each ton. The heavier ships of the class, Brooklyn, 1 





Here the absolute weight of ba was somewhat increased, 
while its power of broadside remained practically the same, but 
imperilled by the introduction of two new calibres and a diminished 
facility of handling in a sea-way. The ship was afterwards ordered 
to be titted out for a foreign station, and the original weights re- 
stored. But the foremast having been shifted and a forecastle 
built upon her, there remained only room enough for two pivot 
guns. Therefore, there were mounted as a 


Fourth battery. Broadside. 
2 Ilin. .. oe 32,000Ib. 2. oe oe oe 272 Ib. (shells) 
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55,400 Ib. 404 Ib. 

The Wachusett was particularly the exponent of the “‘ cooper 
around the cask” idea—a swift, handy, light draught, ape wd 
armed craft, which should be able to keep the sea in all weather 
under canvas, The armament assigned was : 

Flrst battery ee 08 ce oe co oe o 2 lin. 
4 32-pdr., of 27 ewt. 
1 30-pdr., rifle. 
1 20-pdr., rifle. 

Commodore Wilkes, who had his flag on board when she first 
fitted out, proposed an alteration of the battery to 

Second battery .. 1 100-pdr., 9200. 
10 8in., of 55 cwt., or 12, 32, of 43 cwt. 


61,600, or 57,792 
1 30-pdr., rifle, 3500. 

He argued that the removal of the heavy 1lin. guns, and a dis- 
tribution of their weight in broadsides, would tend very much to 
prevent the vessel from rolling so much. Said he :—‘ As for 
using the large pivot guns, it is entirely out of the question in a 
sea-way. There is not an officer under my command but is satis- 
fied with the inadequacy of the armament of these vessels, and the 
uselessness of having such large and heavy calibres ;” and he re- 

ded a broadside battery for all small steamers now in 
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armed with twenty 9in. and one 1lin., give a factor of 130 lb. to 

the ton. Applying the least of these factors to the later ships of 

the Plymouth an, we have a total weight of battery of 121,1761b. 

—fifty tons proportionate to their tonnage. Now these ships 

were originally designed to carry two llin. in pivot ; but for con- 

structive reasons, the after pivot was omitted, and the battery 
moditied to consist of 

yuns. Weight of broadside. 
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60,000 Ib. 888 Ib., 
a weight of guns and broadside entirely dispreportionate to their 
tonnage. 

Substituting six 9in. guns for the 8in. increases the weight of 
battery, and of broadsides, to 75,000 and 616 lb. respectively. 
But, in fact, these ships should carry 

Guns. Weight of broadside. 
© Wie Phas os ce ts te ee os, EO OD 

WP le PAs: we. sus ee ce ow cc OR SG 

eo oe eae ~~ a Se 


111,000 Ib. 546 Ib. 

It may by claimed, however, by some, that these ships have not 
sufficient breadth for the 9in., and that their deck beams and 
scantling are too light to support such weights. If this be really 
the case, then we would propose, as a compromise, for such a ship, 


an armament of 
Weight of broadside. 
8 llin., 489,000Ib... «se co cf oe of e+ 408 Ib.(shell) 
F 10S POT GEST Tce. ce cm ce 00 ts 0s co SO 


57,200 lb. 508 Ib. 


which with a less weight of — than the battery just assigned, 
would give a power of 508 to 388. It is also to be observed that 
the pivot —— cover so many of the beams, and the weight 
being thus distributed over a greater surface, the llin. strains the 
vessel less than the 9in., mounted at the side of a Marsilly carriage. 
From actual measurement, however, it appears that the ships of | 
this class have at least five (5) ports of a side which will allow the 
muzzle of a 9in. gun to come 12in. inside the port, affording ample 
space for loading and sponging in actual firing, at which time 
trifles generally disappear. In mere exercising there may not be 
convenient space for the in-tackle blocks; but this inconvenience 
is surely not of so much importance as to sacrifice to it the grave 
consideration of calibre. 

We next essayed two classes of vessels with different powers, in 
the effort to realise the idea of a fast gunboat, heavily armed 
with cannon of great range and accuracy. To these belong the 
Ticonderoga (1049 tons) and the Wachusett (695 tons). To the 
Ticonderoga construction assigns 78 tons for armament, of which 
only 22 tons were dt and howitzers. The Bureau of 
Ordnance therefore de ed upon three of 1lin., with four 24- 
pounder howitzers; but before the vessel was finished, the 150- 
pounder (8in.) rifle made its appearance, and the battery was 











modified to 
f° Weight of broadsid 
2 ilin, .. we B2,000Ib. .. co co vo oo 2 1b. (shells 
1150-pdr. .. 16000Ib. «. os oe oe «+ 1501b, (shot) 
4 24-pdr., how — — 


“48,0001, 422 1b, 

ag two weights - ue as 4 pad affect the question. 
is was an excellent arrangement, combining range, power, and 

facility of handling. Her tirst ~4 tg however, 

wished to have some broadside guns, therefore the detail was 

changed, and (4 first battery actually mounted was : 


Broadside. 
llin. .. .. 16,000Ib, 2. «2 «. «+ oe 186 1b. (shells) 








1 
1 150-prd... 16,000 Ib, <. 5. se ee ee 1501b. (shot ) 
4 55 GSE ee oo Oe eerden lad Ib, (alelis 
5. ice: oa to ‘60.60 Sa Ee ne 
2 24-pdr. — — 

78,000 Ib. 480 Ib, 








commission, This subject of broadside and pivot guns will be dis- 
cussed further on ; but my own experience is that the 1lin. can be 
cast loose and handled in a sea-way when it would be difficult and 
dangerous with the broadside guns. The vessels of the Wachusett 
class werenotintended to perform the functions of a broadside vessel 
like the old frigates and corvettes, as it is evident they would be very 
feeble in this respect, the weight thrown from their broadside not 
exceedi Ib. But they were intended to have high speed, so 
as to overtake or leave b: ide armed vessels, and harrass them 
deliberate practice with a few heavy shells, at ranges where 
e guns of broadside could not reach, Their light draught was also 
to permit them to roam in shoal water not accessible to heavy 
vessels, If the vessel was deficient in the primary condition, 
speed, the proposed change in battery would not afford a remedy. 
As regards excessive roll, that belongs to all propellers, and 
increasing the weights should moderate the movement; but it 
does not appear that this can be carried to a profitable extent for 
want of capacity, nor is there sufficient room for 9in. guns. 
However, her armament has been increased to a third battery of 
Broadside. 
2 IZim. .. oc 32,Q000Ib. 2. 22 oe ce oe ce oe 272Ib. 
4 Mim. .. oe 36,800 Ib. 2o oc oe co oe oe oe Old. 
3 20-pdr. rifles $,900Ib. .. oc co ce oo oe ee 401b. 


72,700 Ib 452 Ib. 
The light cruisers of 410 tons, Kansas class, were designed to 
carry the Yin. Parrott rifle “~~ of 26,000 Ib.; but such 
were never provided, and these vessels were, therefore, 
Casale armed. At the end of the war the 








Kansas carried 1 llin, 2 9in., 1 80-pdr. rifle. 
Nipsic i * <i 1 30-pdr. rifle. 
yac ” 

owns” } 1 100-pdr., 2 9in., 1 30-pdr. rifle. 
Yantic ,, 4 9in. 1 30-pdr. rifle. 

2 1 60-pdr., 6 32-pdrs., 1 30-pdr. rifle. 
Pequot ,, 1 150-pdr. 6 32-pdrs., 1 80-pdr., 

2 24- . how 


| While the battery originally assigned to these ships was one 


300-pounder rifle and two 24-pounder howitzers. : 
Sufficient has been stated to show the principles on which the 
armament is based. First, the aggregate assigned to ordnance by 
the naval constructor in distributing his weights. Secondly, the 
weight of battery which experience shows can be safely and con- 
veniently carried, which is from one-third greater to double that 
allowed on the given displacement. Thirdly, the smallest number 
and heaviest pieces which can be conveniently handled, having due 


— to speed and tonnage, 

+ is to be observed that since the introduction of full power into 
steamers, the space below has to be carefully apportioned ; and 
that the addition of even a single crowds the magazine, shell, 
and store rooms. Having then determined the total weight of 
battery for a given tonnage, next in importance is its distribution, 
with a due regard to the accuracy, power and range of the guns. 
The power of a ship-of-war may always be in proportion to her 
capacity, and the largest ship can always be made the most power- 
fal in offence as well as defence; the smaller ships, on the con- 
trary, can never be made more effective than the larger, unless 
the means of the latter are misapplied. 

One of the first elements to be considered is the ability to handle 
the projectile in the confined quarters of a ship, subject to violent 
motions of and pitching. For obvious reasons, only one 
man can conveniently handle the shot of a broadside gun, and but 
two that of a pivot gun; and ok ee proves that the Jin. and 
llin, are the largest shells w can be so handled with ease. 
There eo eer iy many persons of the opinion that some smaller 
calibre, 32-pounder or 8in., substituted in broadside for 9in. make 
yo fone pdb and being more numerous for the same w: ight 


for diminished nenatoa 
on "This ts entirely: fahaclous, ond has been complete ly re- 


Rated by Admiral Dahlgren in “ Shell and Shell Guns. 
Det eel here repeat the argument. 


“The reasoning in favour of the Sin. against ‘the Qin. is, that 
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with the same weight one can have more cannon, and firing faster, 
the weight of metal thrown is much This 

not new—it was offered in 1812 by the 
18-pounder to the 24-pounder, has no 


argument is 
for ‘erring the 
ter foundation now 


a hy mage = 
The 8in. weighs 6500 Ib., fo Se. the rates being 65 92, 
or nearly two- that is, three 8in. cannon w as heavy as 


two of Yin. The 8in. ss three shells of 51 ae 1 ms the 9in. 
two of 72 1lb., 1441b. In actual trial at the battery here, the 9in. 
gun has been fired fi five rounds at an average ad fifty-three seconds 
per round. Is it likely that an 8in <a = can be fired more rapidly? 
On board the Pigments, command myself, and then cruising 
as the Ordnance ship, a trial was made for rapid firing, with the 


following results :— 
U.S. Shi; et tows Song a Cape Catoche, 


Guns manned by the a crews, 17 men tv 9in. and 15 men to Sin. 
Guns run in and all read, 


9in. 8in 
Sponge... .«. ++ ee 28min, 40 sec. 28 min. 40°0 sec. 
Fire 1. co cf co © g 25S » 29 ,, 25°45,, 
- ees eae >, 2a. 
aa et: ay eg ae 31 ,, 00°48 ,, 
*e apis ey | 31 ,, 55°D5 5, 
a eh ak fe, a aes 82 ,, 59°64,, 





Average time of fire 47 3-5 
Shifted the 15 men from Sin, and 15 men from Qin. leaving the roller 
h’d’s’man and one other. 
RMonge .. oe os 


45 min. 00°0 sec. 45min. 00 sec. 


Fire cc ce ce oe Hy» BMy 45 80°30 ,, 
2 eo cc co co BH yp CB 46 , 0636,, 
pn cc ce ce co 6 yy 4487 ,, 46 ,, 40°34,, 
a ~e~wse ns 8» Bie os, Bee 
99 co co oo ce By» CW, 48 , O34l,, 





Average time of fire 36 3-5 

Both crews had been under careful drill for more than three 
months. Of course no other pointing was possible than to 
preserve the Fire nearly in their original position when fired. 
‘The celerity of fire, then, from the 8in, and 9in, guns will not vary 
materially sitar | like circumstances, At the same time I may 
remark that every officer knows that the time required to load, 
fire, and run out, is never the standard for accurate practice ; that 
is controlled on shipboard by the difficulty of pointing amidst 
the smoke, and disturbed by the rolling and progressive motions 
of both ships, &c., so that asa general rule, under fair conditions 
the rate of good firing may be two to three minutes. The he original 
difference in weight of metal thrown by the 8in. and 9in. guns should 
not be affected, therefore, by the rate of fire. Butit will be influenced 
by another condition, not generally considered in estimating the 
value of the lighter guns, viz., the inferior accuracy of the inferior 
calibre. That of both guns has been tried with the most extreme 
care at a target 1300 yards distant—the 9in. was found to strike 
75 per cent, of its fire and the 8in. 50 pes cent, This difference was 
due entirely to conditions of — and resistance of spherical 
bodies moving through the air, and to the pointing of them, both 
being adjusted with equal care. A sample of this practice may be 
seen at Page 242 of my work on “‘ Shells and Shell Guns,” ce 
introdu then to illustrate another application of the same 
principle. The weight of shells, then, that strike from an 8in. 
gun will not, when accuracy is involved, be equal to that froma 
9in. gun—and the difference in accuracy will reduce the weight of 
metal which strikes from 153 lb, and 1d Ib. to 77 lb, from the Sin. 
and 103 1b, from the 9in., or in that proportion. 

Again, the charges of the shells enter into the pen —the 
three 8in. contain 6 1b. of powder, and the two Qin. a like quantity, 
but each of the 8in. shells contains only 1% 1b., while of the 
Yin. shells contains 31b., and we know that the action of powder 
is in far greater ratio than its weight, that is, the explosive force 
of the Sin. to the 9in. charges is in a greater ratio than the weight 
of the charges, 2 to 3. This is an important consideration as well 
as that of concentration by reason of greater weight. 

Again, the penetration of the 9in. shell is greater than that of 
the Sin. shell, so that the former not only enters further into the 
opposing ship, but will carry with it a far ter bursting effect 

individually. In the foregoing data, enough is stated with exact- 
— to show that the ordnance power of the two guns is hardly 
comparable, and that no effort should be spared to use the heavier 
calibre. Whenever possible to go above the 9in. I would advise it, 
but never below it. And the Ironsides has shown the power of 
llin. broadsides, as well as the facility of using such cannon. 
Whenever there is space on the deck that will allow the muzzle of 
a cannon to come in, if only clear of the inside, the gun may be 
fought; and any —- that are removable ought to be meds 
to give way without scru 

ir be continued.) 
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ABSTRACTS OF SPECIFICATIONS. 


3163. pacomaane Bi Rattway CarriaGes on Tramway Cars, C. Anderson, 
In connection with each train of railway carriages or tramway cars the 
inventor employs an engine and a tender or small supplementary carriage, 
within which are a series of air-pipes connected by means of pipes. The 
air-pipes or vessels are to be filled with com: air at any convenient 
station of the route, and this air is conducted to the cylinder of the 
engine. Heat may be applied to the cistern or receiver and air-pipes, 
thereby rendering the air therein more efficient by expansion. 

$3164. Wixp Enormves on Mitts, J. Adams, Clerkenwell.—Dated 20th 
September, 1873. 

This invention relates to improvements in the arrangement and con- 
struction of wind engines or mills, whereby the speed of the engine can 
be regulated so as to set the driving or fan-wheel or screw blades to any 
desired angle; also in the application of a governor to keep the engine 
at a regular speed, and in the means employed by which the engine can 
be worked in heavy gales of wind from one up to 40-horse power. 
Also in the application of s shifting lever and apparatus to cause the 
dstving-whedl end engine to wind itself rxmd into such a position that 
the wind will take no effect upon it cit .r by day or night. The engine 
is also 80 that its action can be several, 

3165. Currine Bunos on Suives ror Casks, J. Robinson and J. Smith, 
Rochdale.— Dated 29th September, 1873. 

This invention consists in making bungs or shives by means of a cylin- 
drical saw and rotary cutter in one mac 
3166. Lames ror Rattway Carriaces, B. P. Stockman and J. Bennett, 

Poets’ Corner.— Dated 29th September, 1873. 

This invention consists in making the globes in which the lamps which 
light railway carriages are ordinarily contained with an opening at the 
bottom which is fitted with a ring perforated with holes fur the admission 
of air. The lamp is fitted with a corresponding ring and is pushed up 
into the globe and then turned partially round, so that catches or spring 
bolts between the two rings become engaged and fix the lamp in its place. 
A key may be used for locking them together. Sometimes the lamp is 
put into the globe from above. A short glass chimney is used over the 
flame, and carries a longer metallic tubular chimney above it. Methods 
of arranging glass prisms are described for reflecting the light from the 
lamps described, or any other light. These prisms are arranged in a 
suitable position, preferably radial, in metallic skeleton frames, so as to 
reflect the light which falls upon them. 
$167. Taxino Tae Suare or THe Heap, A. M. Clark, Chancery-lan.-- 

A communication from A. Drague, Lyons.—Dated 20th September, 1873. 

This apparatus consists of a box containing a series of independent 
adjustable spring pins capable of being fixed in any desired position for 
one patterns of mouldings, reliefs, profiles, and other irregular 
surfaces. 

3169. Disisrectant AND OxipisInc AGENT, W. Whitthread, Liverpool.— 
Dated 30th September, 1873. 

When manganese tetrachloride is added to oxidisable bodies it is 
decomposed and yields two equivalents nascent chlorine and one 
equivalent of manganese dichloride. The inventor uses also the higher 
bromides and iodides of manganese and other metals. When he treats 
liquids, such as sewage and impure waters, with the above disinfectants 
he sometimes removes from the treated liquid the metallic chlorides, or 
bromides, or iodide which they would contain, by the addition to the 
liquids of alkalies, alkaline carbonates, or the alkaline earths or their car- 
bonates, or by passing the liquids through filters made of the alkaline 
earthy carbonates alone or mixed with other substances, such as sand 
and gravel. 

3170. Strop-Motion Winpineo Dovsiinc Frames, T, Uasworth, Manchester. 
—Dated 30th September, 1873. 

The feature of novelty in this invention is that by the application 
of these improvements the yarn is always taken up at one speed, no 
matter how much or little may be on the bobbin; whereas by the old 
method the yarn, if wound loosely at the beginning of the bubbin, will 
be wound very tight, and possibly to the injury of the yarn when the 
bobbin is full. 
$171. Srorrine on CLosinc TuBes or Pires, W. Boaz, Limehouse.—Dated 

30th September, 1873. 

A pipe or rod is inserted into the tube and an elastic washer is ex- 
panded or pressed up against the internal sides of the tubes, so as to stop 
it ateach end; the washers are worked from one end of the pipe by a 
bar passing through it. 

3172. Links on SHACKLES FoR Connectine Cuains, J. Aiky, Hoxton. —- 
Dated 30th September, 1873. 

The connecting piece is so formed and inserted in the link as to leave 
no projections and to offer no obstacle to the link passing freely over 
a pulley or through a hole, and that connecting piece aud the opposite 
side of the link are so strengthened by enlarging their section as com- 
pared with the ends of the link that the tendency to open is reduced to 
the lowest point, and practically the connecting link is fully as strong as 
any link of the chain. 

3173. Puesscre Gavuoes, G. A. Bverett, New York.—Dated 30th September, 
1873. 

The invention consists in the employment of mechanism operating 
hands or pointers, which by pointing to different dials are caused to 
indicate the number of times the pressure has exceeded a fixed point, to 
the extent of one, two, or more pounds, according to the arrangement of 
parts and number of dials employed. 

3174. SicNatiinc on Rai.ways, 7. Johnson, Darlington.—Dated 30th 
September, 1873. 

According to this invention a rod or trigger placed on the engine and 
connected with the whistle is actuated by traversing a double inclined 
plane placed at the side of the rails, and which double inclined plane 
is elevated or depressed by means of a crank, or cranks, placed under- 
neath the same, and which is, or are, worked by means of a wire, chain, 
or rod attached to the lever balance of an ordinary signal post. 

3175. Merer ror Liquips, J. Fischer, Ulin, - Dated 30th September, 1873. 

Movable plates are acted upon alternately by pressure of inflowing 
liquid and by springs, the plates being upon a drum which works the 
registering mechanism. 

3176. CoLournine Matrers, anp Dyeino, Priytino Fasrics, &€c., 4. FP. 
Newton, London.—A communication from d. Teysonniere, Paris. —Vated 
30th September, 1873. 

The chief object of this invention is to providea colouring matter which 
when used in dyeing, or printing, or marking fabrics, will produce a 
ate wea stain, impression, or marking, in contradistinction to the 

ugitive or changeable effect now obtained. To this end a mixture is 
prepared of extract of logwood, of cromic acid (or one of its salts), and 
aniline black or aniline blue black, soluble in water. 

3177. Fovpinc on PLeatine Parser, H. B. Newton, London.—A communi- 
cation from B. Claude, Paris.—Dated 30th September, 1873. 

The object of this invention is to construct a machine for folding or 
pleating paper automatically, and which is adapted more especially to 
the folding or pleating of papers commonly known as ribbed filter 
papers. 

3178. Kyives anp Forks, H. Bramhall, New Britain, Connecticut. —Dated 
80th September, 1873. 

The novelty of the invention consists in welding metal hafts or 
handles to the blades of knives and other similar cutlery by first polishing 
and chemically coating the surface of the tangs and then placing the 
same in the moulds prepared to receive the molten metal forming the 
hafts, which molten metal being afterwards poured into the said moulds, 
causes the tang and the haft to amalgamate and become firmly joined 

er. 

3179. Lockine Raitway Pornts anp Crossinos, J. Potts, jun., Sunderland, 
—Dated 30th September, 1873. 

This invention consists in the simultaneous working of the points and 
crossings on railways, and in the locking of the same, the metal of the 
main line being moreover continuous and free from gaps or breaks of an 
kind when the points are closed and locked, and the metals of the tonne 

siding in connection therewith being also perfectly continuous and free 

from ps or ae of any kind when the points are open and locked for 

ceuniog. points consist of movable rails having butt ends, and the 

~~ — B.. is EC coughed thereto consists of a swing or swivel rail or a 

sliding Sitdine block Laer spn A two short rails, one for the main line and the 
other for the branch or si 

3182. meg Macummne, ?n. G@. Dawson and J. Dawson, Otley.—Dated 
lst O:tober, 1 

This sewn Tag ~~ to i hi having a recipro- 

motion, whereby the —— of st paper are taken direct from the 
sielrcatiaber onl tend upwards, on a board prepared 
to receive them. The wooden cot of the fly apparatus is fitted with 
gri; acting in such a position as to seize the sheet in the same instant 
as it is liberated from the gri of the im on or printing Cage 
and conve Case yer direct without the use of any other 
rollers. The necessary motiun to the grippers of the wooden cy . is 
imparted by a small > bedded into the printing pe RR 
obviating the ical contrivances 01 in use 
to bring the motion from ome other part of the machine. The whole of 
the fly apparatus is lifted clear of the 
free access to the printing also an 
which the tothea Wwheal ofthe wooden cylinder is compelled when again 

lowered to gear properly into the teeth of the printing . 

3183. “Layisc” on “Torrinc” Twine, A. G. po Lancaster,— 
Dated 1st October, 1873. 

The objects of this invention are—to lay the twine or cord with a greater 
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regulari d than has been hitherto attained, to channel or water- each side of the keel. These channels may extend | shell or case, in a lamp for burning heavy oils without a chimney, of a 

— <2 Se: cased a without excessive vibration, and aft from about nei or one-fifth the length of the vessel, or third air flue and int diate bot the central and exterior 

at the same time to = great amount of unnecessary may be continued from stem to stern. The propeller—pref one of | air » and mg, Scores [the reservoir or # 

hi employed in such The im; e- screw he mounts in the space so formed or between the channels. Highthly, a peeullat com! m or arrangement of spring clockwork 

ments relate, method o. driving or revol the bo | A number of vessels thus constructed may be secured together either or movement contained within base of the lamp for 

upon which the threads or strands of yarn to be . ep ire | or abreast of each other, or in both ways. mare 9 the ~ 4 of the pomp ovgnder, bosey agen aren nm Pag 

the..first or forward twist to them ; and Secondly, to the Rat CaRRIAGE anv Low Roor Sun Liauts, J. Price, Dubl wor! y band, ving erein- 
drawing down or feeding the threads or strands of yarn to the revolving | ©196. Rauwer Cannise amp Low ana 2, FvGe, HRA, 


yarn 
spindles and flyers, which twist them together in the reverse direction 
and lay the twine or cord on to the laying bobbins. 
3184. Potisninc YARN AND THREAD, G. Ermen and A. Brmen, Eecles.— 
Dated 1st October, 1873. 

The machinery consists of an improved arrangement of brushes and 
rollers for polishing yarn or thread ; and in giving an additional polish 
by brushes or rollers acting on the yarns or thread while being wound 
pe bobbin or beam, the yarn or thread being supported by a rigid 
surtace. 

8185. Propuction or Gas rrom Hyprocarson Liquips, F. G. Voigt, 
Kentish Town.—Dated 1st October, 1873. 

A age fy? is used similar to an o1 wet gas meter to force a 
stream of air into a gu | paeeat i which liquid hydrocarbon is main- 
tained at a constant lev The generator is divided into numerous com- 
partments, and each com: ent is divided into two by a horizontal 
partition Y yas above the level of the hydrocarbon; the air passes back- 
wards and forwards through each compartment. 

8186. Lamps, G. Burt, Birmingham.—Dated 1st October, 1873. 

The improvements have reference to the ape of the supply of air 
to lamps of all descriptions, but more particularly mineral oil ps, and 
consist of forming a perforated air chamber with tubes passing from this 
chamber to the flame of the lamp, and in forming the glasses propor- 
tionate to the size of the burner. 

3187. Srorrinc Bort_es, N. Thompson, Brooklyn, U. S.—Dated 1st October, 
1873, 


For this yaa acap, having two holes or slots in each side thereof, 
is fitted over the neck of the bottle. The neck of the bottle is recessed 
at the sides to allow a locking piece in the form of a fork to pass through 
the slots and into the recesses, to lock the cap firmly in positionon the 
neck of the bottle. 


3188. Connectina Fire Hose, Tunes, &c., N. Thompson, Brooklyn, U. 8. 
—Dated 1st October, 1873. 
For this _—— the adjacent parts of the article to be connected to- 
gether are formed with socket and faucet, which are caused to be forced 
towards each other by means of keys or wedges which act thereon. 


Soe Sesonense Acip, H. Sprengel, Belgrave-road.—Dated 1st October, 
1873. 


In the production of sulphuric acid as now generally adopted it is 
necessary to introduce into the chambers jets of steam in order to effect 
the desired combination of the several gases employed for the production 
of sulphuric acid. Now invention relates, First, to the employment 
as a substitute for a jet or jets of steam or in conjunction therewith of 
water or of acidified aqueous solutions either of sulphuric acid or of nitric 
acid, the same being converted by means of jets of steam or by means of 
jets of air at an elevated pressure or by any other means into an exceed- 
ingly finely divide 1 condition of the fluid orinto spray. Such finely 
divided condition of the fluids employed acting in a manner similar to 
steam, but forming an economical substitute therefor. One other part 
of this invention consists in the employment of sulphuric acid in a finely 
divided condition or spray for effecting the absorption of the lower oxides 
of nitrogen tained in or ping from the sulphuric acid chambers. 
Another part of this invention relates to the employment of sulphuric 
acid containing in solution nitric acid or the lower oxides of nitrogen or 
mixtures of the same in a finely divided condition or spray, so as to 
utilise the oxides of nitrogen contained therein for the production of 
sulphuric acid in the sulphuric acid chamber. 


3190. Ozone, J. H. Johnson, London.—A conmunication from P. I. David, 
Paris.—Dated 2nd October, 1873. 

It is proposed, according to this invention, to apply ozone to the de- 
colorisation or bleaching of organic matters in such a manner as to 
effect their decolorisation by the gaseous method, whilst obviating the 
wetting of the matters operated upon. This invention embraces certain 

rocesses for the —- of ozone :—First process by chlorine, car- 

mic acid gas, and ammonia: Chlorine in a gaseous state is produced in 
a closed receptacle by one of the ordinary means. The chlorine obtained 
is introd ar tacle containing the materials to be decolorised ; 
there is then projected into the receptacle containing the materials a 
rapid current of carbonic acid obtained by the ordinary means. The 
apparatus in which the carbonic acid is produced communicates with 
another apparatus containing liquid ia. The jiacal fumes 
or vapours enter the carbonic acid gas, and ure conducted by it into the 
receptacle. The presence of the ammoniacand carbonic gases neutralises 
the chlorhydric acid whilst maintaining and accelerating the decolorisa- 
tion. Second process by permanganate of lime and sulphuric acid : This 
er ganate is obtained by the reaction of bioxide of manganese on 
lime by means of heat. It is placed in a closed receptacle, which com- 
municates with another receptacle containing the materials to be de- 
colorised. By gradually pouring sulphuric acid through a tube on to 
the permanganate of lime, ozonised oxygen is evolved, which passes into 
the other apparatus and prod e decolorisation. Third process by 
phosphorous and acetic acid: By causing air which has bubbled up 
through acetic acid contained in an adjacent receptacle to bubble up 
through the water which contains the submerged phosphorus. The 
receptacle which contains the phosphorus communicates by a tube with 
the receptacle which contai @ materials to be decolorised, and the 
decolorisation is effected. The bubbling action is obtained by means of 
an exhaust or blast fan. Fourth —_— by alum, chalk, and sulphuric 
acid: A saturated solution of alum is prepared by elevating the temp 
ture to about 140 deg. or 160 deg. Fah. To this is added carbonate of 
lime in powder in the cae ag of about equal weight to that of the 
alum. A quantity of sulphuric acid about equal to that of the alum or 
chalk is then poured over the whole. Effervescence is produced, and the 
gas which is evolved is conducted through a tube into a receptacle con- 
taining the materials to be decolorised and effects their decolorisation. 
8191. Evaroratinc Sotutions or CausTIC ALKALIS AND THEIR SALrs, 
Acrip LiquoRS OCCURRING IN THE MANUFACTURE OF OXALIC ACID, 
AND ALSO GecaTiNe, KR. S. Dale and J. Dale, Manchester.—Dated 2nd 


























October, 1873. 

In the manufacture of caustic soda, caustic potash, or mixtures of the 
same and other sub , from the soluti of which salts are deposited 
n their evaporation and their concentration, much wear and tear of 
plant and loss of time ia entailed by the process now usually carried on. 
Ordinary steam boilers or other suitable vessels are used, from which the 
steam produced in the evaporation shall be rapidly conducted away by 
means of vacuum pumps or other suitable means for producing a vacuum. 
These boilers may either be hea‘ fire or steam, but the latter is 
preferred, and is onmemet by means of a series of tubes in connection 
with a large steam chest p inside the boiler or vessel used for the 
evaporation. The above mode of treatment is found —— applicable 
and advantageous in the manufacture of oxalic acid, where the solutions 
of the acid require to be kept at a low temperature to provide against 
decomposition ; but in this case it is necessary that the process must be 
carried on in leaden vessels. This process will also be found most advan- 
tageous in the manufacture of glue and size (which it is absolutely re- 
quisite should be maintained at a low temperature during concentration), 
as also in the evaporation and t of the chlorides of sodium 

and potassium, and other salts of the same. 
3192. Lock-notrs, A. J. Dobson, Camden Town.—Dated 2nd October 


1878. 

This invention relates to a bolt made of any metal or material in which 
is cut a slot; the size of this slot varies to the size of the bolt, 
and it can be applied to the smallest or est sized bolt made. Pre- 
viously to —aee the nut there is in the slot a piece of wire, 
of copper or any o' soft metal; the nut then being screwed on forms 
its own worm in the soft metal wire placed in the slot, and when screwed 
up to its position tightly is prevented from going further, if it were 
possible, as it could not cut the worm any further in the soft metal with- 
out force of screw wrenches or similar tools, and it is also locked from 
coming off by vibration, by k on to the nut the wire over 
which the said nut has passed 








turning bac! 

; the end of the wire is then clenched on to 
the end of the nut, and prevents it from coming off, except. by the aid of 
great force, such as screw wrenches. 


8 Fas Srove anv Grate, 8. Bligh, Whitechapel.—Dated 2nd October, 
1 


The invention consists essentially in so constructing and applying a 
grate in the stove or fireplace that the grate is made & sevolve insted 
of being fixed as at present, and is thus rendered reversible, so that the 
dead coals or fuel put or filled in at the top of the grate can be conveyed 
to the bottom by simply turning or reversing entire grate. 
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197, Compunomen, Less, AND ‘aor or VessEts, N. D. Spartali, 
The inventor constructs the under side of the hull of the vessel with-a 





Dated 2nd October, b 
object the raising of lamps in the 
other low roofed structures, including ships, 
by oil, gas, or by any other means, so as to 
= - the a 7 ss of Soe S 

e ——_ ani without appreciable loss 
light. Also to be u bh it is desirabl to raise the lights for any 
purpose. The mode in which it is to accomplish this object is 
to raise the lamp and su it w a funnel, cone, or dome, the lower 
edge of which is to be flush or nearly so with the roof, the inside of the said 
funnel, cone, or dome being ‘ht, burnished, white enamelled, or other- 
wise, so as to reflect as much oo It is, however, recom- 
mended that this apparatus be fo: funnel-shaped to disperse the 
light, with a convex curve tial at the lower edge with the roof 
inside, and vertical at the upper edge, forming a quarter of a circle or 
other curve, also that it be made of white enamelled iron, which is easily 
kept clean and will not tarnish. 

3199. Hotpixe Biinps 1 ANY DEsIRED Position, J. Partridge, jun., 
City-road, London.—Dated 2nd October, 1873. 

The novelty in this case consists in maintaining blinds in any position 
by pressing the blind cords between a movable metal bar and the inside 
of a fixed metal shoe operated by a line and lever. 

8200. Lire-pREsERVING Marrress, W. R. Lake, & p 9 
—A communication from H. B. Mountain, New York.— Dated 2nd October, 
7. 


1873. 

This invention relates to that class of mattresses which serve the two- 
fold purpose of beds for berths in steam and sailing vessels, and of life- 
preservers or life rafts when thrown into the water. 

8201. Sewine Macuines, B. G. Brewer, Chancery-lane.—A communication 
Srom T. Henderson and W. Wright, Hamilton, Canada.—Dated 2nd 
October, 1873. 

This invention consists in arranging within a circularrace a shuttle, to 
which is imparted a continuous rotary motion, and with which is com- 
bined a thread shifter, operated by suitable mechanism, whereby the 
shuttle thread is moved to the right and left of the shuttle as the latter 
revolves in its race, by which arrangement the usual twisting and un- 
twisting of the threads are prevented. 

8208. Banp Saw om, C. R. Western and J. Hamilton, Lambeth.— 





th, " huildi: 





Dated 2nd October, 
According to this invention the pulleys of the band saw are mounted 
upon a bar, which is mounted at one end on a pivot in the axial line of the 
driving , and at the other is fitted toa box in which it is free to 
swivel and slide longitudinally. Both the pivot and box are fitted to 
slide on parallel bars, and are each provided with gear by which they can 
be moved along these. According as the one or other is so moved the 
saw is inclined more or less so as to make a more or less oblique cut. 
The bar carrying the saw has two brackets fitted with circular discs 
having guide slots for the saw blade, which discs can be turned so as to 
twist the saw blade more or less at each side of the timber. 


3204. RecisTeRInG THE NuMBER oF PassEenceRs, 2. B, Starr, Finsbury- 
uare.—Dated 3rd October, 1873. 

In the registering apparatus described in the s cation of letters 
patent, No. 2079, 10th July, 1872, the traversing cylinder has at each end 
a spur wheel, each — with a shrouded wheel on a counter shaft, 
whereby the traversing cylinder is moved longitudinally along its shaft. 
It is proposed to modifiy this arrangement of mechanism, so that the 
traversing cylinder may rotate with the shaft, or traverse longitudinally 
on said shaft, accordingly as it may be desired to make the marks on a 
long or a narrow strip of paper or other material. The spur wheel, 
shrouded wheel, and counter shaft are dispensed with, the following 

ment being substituted in lieu thereof :—-Within the registering 
qylinter is placed another cylinder of about one-third the diameter of the 
registering cylinder, in which is placed a treble or more threaded screw 
spring furnished at one end with a treble-screwed nut, which travels with 
the same, causing a rotary or traversing motion of the registering cylinder 
as may be required. The handle acts on the end of the screw in the in- 
ternal cylinder, causing the cylinder to travel rotatively or horizontally. 
A ratchet and pawl serve to catch up the inner cylinder. The pawl on 
being lifted permits the return action of the outer cylinder, and with the 
ratchet regulates its position. The advantages of arrangement are 
simplicity of construction and, where a rotary motion is adopted, a con- 
siderable saving of space, 


eS Fem. Rev. G. H. Forbes, Broughton Rectory.—Dated 3rd October, 
1 


This invention relate to a further development of the invention described 
in the specifications of former letters patent granted to the, imventor and 
is designed to improve the various cumpounds, and in some cases to 
simplify the process of manufacture described in the said specifications. 


8207. Vevocirepes, J. Wass, Wass, Old Basford.—Dated 3rd October, 
1873. 


The improvements consist in pling two velocip fg , each 
having two or more seats and two wheels, the axle of which has two or 
more cranks within the framing ; said axles carry caps which are attached 
to straps provided with handles, by which the passengers drive the ma- 
chine ; the front velocipede carries a worm which gears into a racked 
“ea carried by the hind velocipede ; by this apparatus the machine is 


3208. Artiriciat or Brock Fver, R. W. Johnson, Queen’s Gate-gardens, 
= a aaggmamaramaaacatia W. C. A. Reetiger, Brussels.—Dated 3rd 
Hydraulic cement is the substance principally used as the agglomerating 
agent when mixed with coke dust, coal dust, or other ingredients usually 
used as fuel. 
8209. Cur-orr in Steam Enoines, A, 7, Alleoct, Gainsbro’.—Dated 3rd 
October, 1873. 

This invention consists of a method of working the ordinary expansion 
slide valve of a steam engine in such a manner that it may be disconnected 
from its eccentric, and cuts the steam off instantaneously. The governor 
only determines the t of cuts off, whilst the actual release is effected 
by the valve gear. A single detent is used to connect the valve to its ec- 
centric, and is opened by a pawl receiving a variable motion from a 
slotted and curved link, to which an oscillatory motion is given about a 
centre from the main valve eccentric or its equivalent. The extent and 
direction of the motion given by the link to the pawl being regulated by 
a slide block raised or lowered in the link by the governor, thus altering 
the point of cut off. 

3210. Power Presses, B. J. B. Mills, & _p ings, London. — 
A communication from N. C. Stiles, Middletown, U.S. — Dated 8rd 


The invention consists in a means for adjusting the relative paaiien 
for the slide or thing moved without ch g the extent of such move- 
ment; also in a means for connecting or ecting gore from a re- 
volving shaft at a certain ed point, so that the stopping may 
occur at each revolution and at the same point. 


oe poems, C. Williamson, Leighton Buzzard.—Dated 3rd October, 
1 
inventor provides ore of plaited fabric, and he binds all round 


by the use of m poe ak ogee oan he corrugates it so as to 
plaited fabric a set similar to the ordinary bustle. 


3012. Lamps ror Burnina Heavy Ors, J. H. Johnson, Lincoln’s-inn- 
don.—A communication from R. Hitchcock, J. M. Si 
October, 
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arran ents and combinations of parts hereinafter described. the 
com with the oil tank or in a lamp for burning heavy 
oils of a mp epeseted, by sgding Gower mechesiam contetn in the 
lamp, an to take up oil from the tank and supply it to the 
wick at or immediately below the point of combustion, oil supply 

in addition to and ind ee ee Oe ee 
ca) action of the wick .. Secondly, the combination, in a 
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3213. Rennes Swircues on Points AND Siawaxs, W. Smith, London.— 


3. 
, 
to the hand levers of point and signal working or interlock- 
or to the catch-rods thereof, or to some other reci- 
working, or working and 
er or connection or 








recoi _— stile, or other means of marking or indenting a strip, 
band, or of paper, unrolled or drawn off uniformly, and either 
divided into right angled lines or spaces, represen me, longitu- 
dinally, and numbers individualising the levers of the point and signal 
working a) tus, in the other directi By the deflection of the pen 
or stile to right or to the left of the centre line, an indication can be 
given and d of the direction of the ent of any lever corre- 


sponding therewith ; and this is effected in relation to the time of 
movement, and also in relation to the movement of one lever with the 
other levers; and thus the strip, band, or sheet of paper whilst being 
drawn off uniformly, each lever, as it is moved, marks its movement and 
the direction thereot in relation to the 

the time of each movement. 


3214. ny Sream, J. W. McCarter, Londonderry.—Dated 4th 
1 





mt of other levers, and 


, 

The apparatus comprises an upper and a lower compartment, the dis- 
charge Ton the former to the latter having hitherto been a valve or 
valves opening downwards ; by the present invention, however, the valve 
or valves between the upper and lower compartments are arranged so as 
to tend to close by their own weight, or at least so that their own weight 
does not act in opposition to their closing. The present invention also 
comprises the dispensing with the admission of air into the lower 
compartment. 
$3215. Ramway or oTHeR Carries, J. Cleminson, Westminster.—Dated 


4th October, 1873. 

This invention has ref to impr i construction of railway or 
other carriages. First, securing a more perfect mode of ventilation by 
exhaustion ; and, Secondly, in an automatic combined elastic central 
draw and buffer bar, also an automatic combined central buffer and 
rigid draw-bar; and, Thirdly, in a radiating single axle pendulating 
bogie; and, lastly, in the mode of securing the tires to the rims of 
wheels. 





3216. VesseL ror BEER OR o1HER LiquiD, J. Rice, Southsea.—Dated 4th 
October, 1873. 

The specification of this invention describes a vessel composed of 
earthenware, somewhat in the form of a e bottle, with a spring vent 
peg at top made of non-corrosive material, and tap made of similar 
material near the bottom. The vessel is covered with a wickerwor 
casing to prevent breakage. 

8226. Distitumc Macuines, A. L. Normandy, London,—Dated 4th 


October, 1873. 
According to this invention, the supply of liquids to distilling machine 
is regulated by means of a self-acting feed-box containing a float, to 
which is attached a plunger working in a bush, having a side hole, 
through which the liquid to be distilled enters the box. When the 
liquid sinks in the box below a certain level, the plunger in sinking with 
the fioat uncovers the said side hole, so as to allow the liquid to flow in; 
and when the liquid rises slightly beyond the desired level, the plunger 
in rising closes the side hole, so as to cut off the supply. The liquid 
flows from the feed-box to the distilling machine th h a bent pipe at 
the bottom of the box ; and when the liquid in the distilling machine is 
under pressure, a communication is established by means of a pi 
between the machine and the top of the feed-box, so as to establish the 
same pressure in the latter. 


8232. GrapHomerrRicaL InstRUMENTS, A. de Bylandt, Arnheim.—Date 
6th October, 1873. 

This invention consists in the construction of an instrument to be 
called the stadiometer or universal graphometrical instrument, whose 
object is to measure distances, len heights, or depths by the genera 
and mathematical principle of forming triangles on the instrumen 
similar to the triangles artificially made on the earth, on board vessel 
or in . The apparatus consists of a brass plate fixed perpendicu- 
larly on an axis on which it turns horizontally by means of a screw. 
This axis is widened and hollowed below, and can ph turn in a vertical 
plane on another axis —— from the hollow above described, and fixed 
to the two supports of the foot which is fixed by means of a screw on 
the wheel of a carriage. On the plate are two parallel lines, and near 
each for the greater pee of the length is a strong black line, and a groove 
is perpen: ly to the parallel lines in which can move by 
aid of the screw an axis with sight, round which an alidade moves; this 
latter is furnished with a lense, and at one of its ends it engages in an 
axis and is fixed to the plate by means of a milled nut; the other end 
has two lenses, which with the sight and one side of the alidade are in 
the same vertical plane. The e is separated into divisions marked 
with the figures 500 to 2000, and which in conjunction with the parallel 
lines give e distance of the butt or object. By means of a screw the 
alidade can be locked against the plate. On the anterior part ot the 
latter are two small brass pi the posterior part of which is at right 
angles, and the anterior receives an axis which is furnished with 
two steel armatures, which may be raised or lowered on the plate. In 
using the stadi ter a square, consisting of a metal plate 
with handle, on which is a dispositive composed of two speculi or mirrors 
placed vertically under an angle of 45 deg. Above each speculum is a 
window, The square is placed in a hollow cylinder representing a 
wheel, a metal.cord of certain dimensiens is wound round the cylinder 
and is fixed to the two handles of the instrument. This invention 
cannot properly be explained without ref to the specificati and 
drawings. 

8239. Drepainc Macutnes, D. Hutton, Beverwyk.—Dated 6th October, 
1878 


This provisional specification describes a barge or vessel fitted with a 
steam engine, and carrying a frame which is able to turn on a hori- 
zontal axis. The further end of the frame overhangs the end of the vessel, 
and another frame g a pump is here jointed to it. The suction 
pipe of the pump has a mouth on the inner side. 


3241. Orenina ayp Cosine CaseMENTS, 7, Elsley, London.—Dated Gih 
October, 1873. 








,. 4, 1 Af. +4 


This Pp describes an arrangement of levers moved 
by a rod for opening and closing elevated casements. 


3255. Mortar, Cement, AND ConcreTE, C. Wood, Middlesbrough-on- 
Tees.—Dated 7th October, 1878. 

This provisional specification describes forming mortar, cement, and 
concrete by combining slag, sand, or granulated s with iron ore and 
either quick lime or hydraulic lime or cement, or in lieu of ironstone or 
iron ore refuse pyrites may be used. 


8275. Aspuaure, J. H. Johnson, Lincoln’s-inn-fields.—A communication 
L. Malo and T. Robin, Paris.— Dated 9th October, 1873. 
This invention consists in the manufacture of blocks, tiles, or slabs of 








an asphalte, and in the application of such com- 

pressed blocks, tiles, or slabs to the covering of the surfaces of roads, 
streets, and other — subjected to traffic, or to other purposes where 
compressed asphalte is capable of being employed. The te having 
reduced to a fine state of di is compressed or solidified by 

w in a heated or cold state in moulds of any 


preasure or hilst 

required form. These oe moulded blocks, tiles, or slabs w! 
used for pavements are down side by side on a concrete or other 
prepared surface, after the manner of laying tiles. 


83204. Dryina Matt, F. Wirth, Frankfort-on-the-Main.—A communica 
tion from A, Von » Hockheim.—Dated 10th October, 1873. 

These improvements consist in the construction and employment of 

a} tus ur devices for continuously turning over the malt in malt 

ikiins, such apparatus caused to continually revolve backwards and 

forwards from one end of kiln to the other, the two apparatus moving 

in opposite directions. 

3304. Comprnc Fisrovs Mareriats, W. Tongue, Leeds.—Dated Vth 
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8850. Crearninc Sream Pires or Atm aND WATER OF CONDENSATION, 
J. pet ihe s communication from A. Peyer, 
G@uebwiller.—. October, 

This invention relates to whereby the opening and closing of 
acockor valve on a steam pipe is effected auto: by the flexure 
due to change of tem; of a bent pipe charged with liquid. The 
ap is clear steam pipes of air and water, a discharge 

or valve open until steam heats the and causes it 
to bend so as to close the discharge. It is applied also regulating the 
ids heated by steam as in and baths, 
the bent pipe adj so that as uid in w it is 
immersed rises in temperature the flexure of the closes the steam 
supply. - 

1078. Propvorne Fac-sustLe Cortes or Writinas, &&., B. de Zuccato 
Padua.—Dated 28th March, 1874. 





This i tion has to the loy tt of chemical agency in 
ucing ie copies of 8, dra and delineations. 
this in sheet of paper close in texture, sized und well 


of a solution of caustic preparation, such as of 


paper 
A careful 
washing; the method of is to saturate a of textile fabric 
= clean peinent evenly press the ome ~y a dine Paper be sor Lang 
° ——s © papyrographic paper from cove’ 
with a sheet o blotting paper. The water will ooze through the lines of 
the writing, and after some time the delineation will be perfectly clear. 
In this manner the portions of varnish corroded by the ink will be 
removed. It is next necessary to Lar ows a pad of blotting paper by 
moistening it with a solution of persulphate of iron called the papyro- 
graphic pad solution. Having done this it is necessary to take a piece of 
wri or printing paper and damp it with a solution of yellow prussiate 
of potash called the papyrographic printing solution. Having thus pre- 
pared the materials, the process.of printing is as follows :—Place the pad 
moistened with papyrographic pad solution upon a flat surface, and 
place upon it the pap; — paper with the written side downwards, 
aud upon the top jotting paper, and lastly, a piece of card- 
board, and the whole together. After doing this once or twice 
substitute a piece of blotting paper saturated with papyrographic printi 
solution and press the whole together as before, and it will be found tha’ 
a fac-simile copy is produced of the delineation made on the papyro- 
graphic oe. Teovteg done this a | —_ —— for = beer 
r a damp piece of r satura ie papy phic 
Sietion mm a the’ whole together as before, and t will be a | 
that a fac-simile is produced on the paper, and by substituting a fresh 
piece of pre per each time, a large number of copies may be 
produced. e onten of the process is that the persulphate of iron in the 
Fars hic pad comes in contact by pressure through the corroded 
nes of the delineation with the papyrographic printing solution with 
which the writin; aed is saturated, a chemical cha: takes place anda 
fac-simile of the delineation is dejected upon the writing paper in a blue 
colour. By varying the chemicals employed, copies in other colours can 
be obtained. The details may be varied somewhat if desired, but the 
above is, the inventor considers, the most convenient way of conducting 
the process. 
1086. Vacves or Direct-actine STEAM a, M. Benson, Southampton- 


8.— Cope and J. R. Maxwell, 

Hamilton, U.8.—Dated 28th March, 1874. 
These improvements relate to direct-acting steam engines for working 
procating pumps, and consist in the arrangement and structure of 
inlet and outlet steam ports and p for cushioning the piston in 
terminating its stroke at each end of the cylinder; also in the structure 
and arrangement of cams or levers and rods, for moving the steam 
valve by hand when first starting the engine if required. 
1109. Looms, 4. Haseltine, Southampton-buildings, London.—A communi- 
cation from T. W. Harrison and A. P. Richardson, Boston, U.S.—Dated 

30th March, 1874. 

This invention relates to looms for weaving narrow fabrics in which a 
series of shuttles are employed, one for each strip or piece of fabric being 
woven, and consists in meng oom shuttle of the loom by separate 
and independent hani which can be disconnected from or con- 
nected with the driving power ; also in a simple and effective mechanism 
for actuating the shuttle ; also in providing a te and independent 














proof tissues substantially as herein described. Fourthly, the mould! 
ammonium prepared tissues into Sastoms haley ern ky Ga 
such tissues to internal fluid pressure whilst they are held within 
an mould of the desired form. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


HARDLY an 
the et Birmingham y No prices 
could be quoted low enough to induce consumers of either pig or 
finished iron to purchase. Vendors attempted to influence 
customers who would not make their usual purchases at the 
quarterly meeting last week to do so to-day, but the attempts 
were ineffectual. The efforts were met in respect of pig iron with 
such replies as this: ‘‘ Well, if you will give us a quotation we 
will consider it, though we don’t want any; and we have offers of 
thousands of tons at 30s, under your figure.” This is one of the 
answers which are being received by men who have already reduced 
their pigs 20s, since Jan quarter-day, It comes, therefore, to 
this—that good medium all-mine Staffordshire pig iron cannot be 
sold at under from 40s, to 50s. less than could be got for it 
three months The best iron is firmer, and so, too, 
proportionately, is the common or cinder iron, though the 

ice at which the latter is now changing hands may be 

erred from certain transactions this (Thursday) afternoon in 
Staffordshire merchant bars at £10a ton. The pigs of the Wigan 
Iron Company were quoted at £4 for forge iron, £4 5s. for foundry, 
and £4 10s, for No.1. Sales could not, however, be effected. 
Orders for sheets were much desired, but they were not to be 
had in other than rare instances, and then for best qualities 
mainly, which were 20s. cheaper than a week ago. 

The trade with the galvanisers is little more than nil, The 
galvanisers were greatly complaining that they could get no orders 
on account either ef home or foreign markets. But the depres- 
sion which has come over the trade for sheets with the North of 
Europe is most remarkable. One large firm here who are usually 
working to the top of their bent in executing orders for sheets for 
the Baltic and Black Sea from earlier than this date, and onwards 
to the close of the shipping season for the North, report to me 
that they are without orders, and have stopped the blast 
furnaces. When they shall resume either at the mills and forges 
or at the furnaces they are unable to see. At present they prefer 
to stand rather than make iron at the loss implied in the prices 
which buyers will now alone give. 

The Shropshire finished ironmakers on ’Change in Wolver- 
hampton on Wednesday declared a rm 4 of £1 a ton for the 
present. The prices generally are a uction on the quarter 
of 40s. in finished ; but Earl Dudley and Messrs. Barrows have 
made no official declaration. 

There is literally no demand for pigiron. So utter a cessation 
of demand was never before known. a dozen representatives 
of the foremost pig firms who sell in this district might be named 
as not having booked orders for any iron whatever at either of the 
quarterly meetings. Quotations easier by 10s. on previous sales, 
and 25s. less than the former quarterly meetings, were powerless 
to attract consumers. Hence ironmasters are determined to carry 
out the notices which they have given their colliers, 

Messrs. Ward, Messrs. Thorneycroft, Messrs. Sparrow, Mr. 
Holcroft, and Mr. Solly, will each blow out the remaining furnace 
they have in blast, in each case so soon as a certain small stock of 
fuel they possess, and which will last only a few days in the best 
inst has consumed, 





lay for each of the shuttles of a loom for weaving narrow fabrics, and in 

moving the shuttle upon stationary ways separate and independent of 

the lay, instead of upon it as heretofore ; and this invention also consists 
in a novel guide or way for the shuttle to move on, and in the construc- 
ion of the shuttle. 

1120. Diamonp Mituistone Dressinc Macuines, G. Haseltine, Southam; 
ton-buildings, —A communication from D. Larer and 8. 
Griscom, Pottsville, U.8.—Dated 31st March, 1874. 

This invention consists in the combination of a bed plate, a frame 
sliding longitudinally thereon, on another frame sliding transversely on 
the said longitudinal frame, and carrying a diamond holder; a feed- 
screw, whose rotation imparts to the said last-mentioned frame a trans- 
verse movement, a rocker, pawl, and ratchet to rotate the said feed- 
screw, latches to wi rocker, and a set screw to adjust the 
throw of the said rocker at the moment of its disengagement from the 
said latches, all as hereinafter described. 

1141. Breecu-Loapinc Macaztne Fire-arMs, A. Swingle, F. A. Hunting- 
ton, and W. J. Miller, San Francisco.—Dated lst April, 1874. 

This invention relates to an improved h- 4 -arm, which 
can be either provided with a and used as a repeater, or be 
loaded by hand like an o: breech-loader. The main feature of this 
omnes fire-arm consists in mounting the barrel upon the frame or 

'y of the gun, so that it can be moved forward in the manner of a 
slide, and thus provide the necessary — between the rear end of 
the barrel and breech-piece for extracting the shell of the discharged 
cartridge and reloading the =. The forward, or sliding movement of 
the barrel extracts the old shell and brings a fresh cartridge into position, 

80 that when the barrel is drawn back against the breech-piece, the gun 

is reloaded. A novel arrang t is also provided for securing the barrel 

in its firing position and for releasing it when desired, so that it may be 
moved forward to the leading position. This invention also includes 

k, magazine, and trigger- 

guard. The aim in this invention is to provide a fire-arm which can be 

aday to all kinds of service from the spo rifle to the Government 
, and these Le pm pe can applied to shot guns, 
carbines, and all other styles of small arms. 

3265. Securinc Hanvtes, Tf. ™~, © —Dated 8th x 

This relates to securing knobs, wheels, — = other articles upon 
spindles and shafts by splitting, cutting, or otherwise dividing the end 
of the spindle or shaft, which has a tapped hole in it to receive the 
tapered screw. 





1007. PresERVING ANIMAL AND VeGETaBLe Matters, G. A. Danet and X. 
C. B. Feuillant, Paris,—Dated 23rd March, 1874. 
This invention consists in the employment of a slight desiccation com- 
bined with the use of water-tight recipients containing an atmosphere of 
sulphurous acid and purified air, 


1019. Prerarine Grain, A. M. Clark, London.—A communication from 
0. F. Cook, California, U.8.—Dated 24th March, 1874. 

The object of this invention is to remove from grain its exterior hull or 
skin and any adhering foreign substance, together with a large portion of 
its —_— without breaking the kernel, and as a preparation for ‘grinding 
in production of pure flour. The grain is first subjected, after the 
ordinary cleaning, to the action of water or steam to soften the husk, and 
then passed between two vertical bran-covered metallic surfaces, one re- 
volving within the other, after which it is put through a polisher. 


1054. Surer Suears, G. Haseltine, London.—4A communication from D. 
Brown, Glencoe, South Australia, and J. Fulton, Prahy Victoria. — 
This in ne mks nine bette ph 
ven a r means 
te of sheep sbears, end ab the same time to obviate pee 
7 away the perfectly sound handle when the blades are worn 
out 


1058. Crusuinc Orne, 8 R. Krom, New York.—Dated 26th March, 1874. 
na of fre peg oe wom ate small co 
means of a Ww, W. a extent 
caews “4 


ticles. Itis the case that the valuable portions of th 
are heavier than the gangue with which are 
In such case the ter may be rejected and the 
heavy retained subsequent it. The inventor has devised 

means for the materials very rapidly and perfectly. 
1063. Warerrroor Piates on Panets, Y. J. Murrow, London.—Dated 
The claims of this 6 plete First, the mode herein de- 
com: are, 

scribed of manufacturing a ekccrecat thick tissues from cupro-ammo- 
nialised paper or other ligneous material by the alternation of wet and dry 


sheets ; algo the application of such waterproof tissues to the various 





Not a little of this state of things is due to the continued com- 
petition of the Belgian ironmasters. All is, however, aided by the 
oO ition of the miners to the terms proposed by their masters, 
If the miners should not adopt a different course soon, notice for 
a further drop will be given to them, and, as the ironworkers are 
compelled to do, they will have to go again to work on terms less 
to their advan’ than those which they at first refused. 

Messrs. ’s directors have met and resolved to employ none 
of their men at any wages under the drop; and Mr. Gilpin is em- 
ploying at the old wages —e it’s company, who get the coal 
hich ‘he requires to make coke for his edge tool works. His other 
colliers Mr. Gilpin declines to employ on other than the new 
terms. On Tuesday certain of the men employed by the Chilling- 
ton Company at Bentley expressed their willingness to resume, 
and instructions have been given for them to be set on to-day 
(Thursday). 

It was stated in Wolverhampton on per ayy that some of 
Earl Dudley’s men employed at the Saltwells Colliery had gone 
on at the reduction; and Messrs. Addenbrooke and Messrs. 
Groucutt have each a few colliers at work at the drop. Not much 
difficulty, it is thought, would be experienced in securing more 
colliers on these terms, so great is the distress amongst so very 
many of them, notwithstanding their recent high wages. Only a 
few firms, however, are anxious that they should resume. 

The blast furnacemen have accepted the drop in their case and 
are at work at it, at the perhaps sixty furnaces which are now 
alone in blast out of the over ninety which were in operation a 
; and the operatives in the different departments of 

are understood to have 


to resume at the drop of 1s. 
in puddling and ten per cent. in millmen’s wages for three months, 
pall then te nceape the Derby scale for a . These terms make 
puddlers’ wages 11s. 6d. per ton up to Ji aly 4th this year. 

On Wednesday, in Wolverhampton, forge coal was offered at as 
low a figure as 11s, per ton; and now, even as before th i 
new mine coal can be purchased at 14s. 3d.; Warwickshire, 
Leicestershire, and Derb: coal is coming into the districts, and 

i e colliery engineers are ready to resume 
employed as many 
hours a week as work can be found for them. 


An uneasy f es the market arising out of the failure 
of Mr. Samuel Hi ironmasters, of Tipton End and Oldbury, 
for £35,000, and of another iron trade failure, which is likely to be 


announced on Friday, where the liabilities will be between £20,000 
and £30,000. 

As tothe Birmingham trades, very little alteration is appreciable. 
Though there is a dearth of fresh orders, and short time has had to 
be adopted in certain yet it cannot be stated that there 
is a great lack of work ex in a few instances. Steam en- 
are in excellent request for the continental 
markets. Much dulness characterises the iron tube trade, and 
the same remark applies to the wire industry. Great activity is 

icultural jo mare are 





AN in exhibition on a grand scale will be 
held at Bremen of the Crown Prince of 
Germany, from the 13th to the 21st 


that 
Ambassador at Paris, Prince Hohenlohe-Schillingfurst, is presi- 
dent of the committee for the management of this exhibition. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

A SLIGHT turn for the better is to be noticed in the iron trade 
of this district, and prospects are certainly more hopeful than 
ps eb at any time within the last couple of months. 
Although there has been no very considerable accession of new 
business, inquiries are more numerous with less iron offering, the 
prices for the raw ial are firmer, with a slight advance in 
some instances. No. 3 foundry pis iron delivered in the 
Manchester district is quoted at from 68s. 9d. to 70s. per 
ton, and forge qualities are worth about 65s. to 66s. per ton. 
But forge proprietors are purchasing little or opting at 
present. There has another decline in the value of manufac- 
tured iron, but this has resulted in rather more business bei 
done. Ordi bar iron is now quoted at from £10 to £10 5s. per 
ton; hoops at from £12 5s, to £12 10s., and sheet iron at from 
£13 5s. to £13 10s. per to’. ‘It is the general belief that there are 
a number of rather important orders which are still held back ; 
and when these are placed an impetus will be given to the general 
business of the district. 

A fair number of shipping inquiries are now coming to hand, 
and the opening of the American market has brought forth some 
considerable orders for steel rails for both Canada and the United 
States. Home railway companies are also beginning to purchase 
for re-laying purposes. 

The Outwood Iron Company near Manchester have just com- 
pleted one of their new blast furnaces, which is ready for blowing 
in. The recently formed Manchester Steel Screw Company are 
fitting up works at Bradford within a short distance of the above 
city. 

At the meeting of the Manchester Scientific and Mechanical 
Society on Tuesday there was an interesting discussion introduced 
by a } eg read by Mr. Geo, Jerram, C.E., on “‘ Street Tramways 
and Cars,” and a system of tramway patented by Mr. Fynde, of 
Manchester, which consists of a light steel rail embedded in 
asphalte and on a level with the road, was spoken of with 
approval, 

here has been a steadier tone in the coal trade of this district 
during the past week, consequent upon the restricted supplies 
which have recently been coming to hand, and this has given a 
check to the downward tendency in prices. In the Manchester 
district there is a iair demand for the better qualities of coal, 
which fairly maintain current rates, but inferior sorts can 
only be sold at lower rates. In the Wigan district the 
partial reduction of 1s. per ton which was made on the Ist has 
this week become general, but at the reduced quotations prices 
are firm, and there is generally a moderately good inquiry. Pit 
— now range about as under :—Pemberton 4ft., 14s. per ton ; 
emberton 5ft., 12s. 6d.; new 4ft., 13s. 6d. per ton ; burgy, 9s. to 
10s, per ton ; and slack, 8s. per ton. A fair shipping inquiry is 
reported for steam fuel, gas coal, and cannel, and the limited 
supplies which have been sent to Liverpool and Glasgow have 
caused an upward tendency in prices there. 

The output of coal has been very irregular, and there appears a 
pretty general determination amongst the miners to restrict the 
get to four days a week, at least for the present. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE examination of Mr. Colin Campbell, the sole partner of 
the firm of Messrs. Watson and Campbell, iron and coal merchants, 
Glasgow, who failed a few weeks ago for upwards of £300,000, 
disclosed the fact that the losses which led to his bankruptcy 
resulted rather from unfortunate speculations in the Stock Ex- 
change than from losses in connection with the iron trade. After 
being under examination for two days, the bankrupt had the 
statutory oath administered to him. A private meeting of the 
Blochairn Iron C y (Limited) was held on Friday, when fit 
transpired that its stoppage of payments had been occasioned by 
the breaking of its credit through the failure of Messrs. 
Hannay and Sons, whose works the company purchased. 
The latter firm held a considerable quantity of shares, 
and the prospective capital of the company was materially 
diminished on account of their failure. The report of the 
board of directors showed that the company was perfectly sol- 
vent, and that all that was wanted was an increase of capital to 
insure confidence, and enable the business to be profitably carried 
on, A meeting will be held early next week, when a proposal will 
be made to the shareholders to sanction the issue of about 5000 ten 
per cent. preferential shares. It is fidently anticipated that 
this will be done, and that the larger proportion of the new stock 
will be taken up by the ordinary shareholders, so that the company 
will be able to carry on its business with every prospect of success. 
Of course the ten per cent. dividends for the first five years, said 
in the prospectus to be guaranteed by Messrs. Hannay and Sons, 
are irretrievably lost. 

The business in the Glasgow warrant market during the week 
has been of a very limited nature. There was a fair number of 
transactions on Friday at from 75s. to 77s. 6d., but on Monday the 
tone of the market was dull, with business from 76s. 6d. to 75s. for 
prompt cash, On Tuesday there was a quiet market, at the close 
of which the quotations were buyers, 75s. 6d. cash, sellers, 76s. 

The prices of the principal makers’ brands, as nearly as may 
be ascertained, are :—Gartsherrie, No, 1, 87s. 6d.; No. 3, 80s.; 
Coltness, No. 1, 92s. 6d.; No. 3, 80s.; Summerlee, No, 1, 86s ; 
No. 3, 78s.; Carnbroe, No. 1, 83s.; No. 3, 78s.; Langloan, No. 1, 
90s.; Calder, No. 1, 92s. 6d.; No. 3, 80s.; Glengarnock, No. 1, 
86s.; No, 3, 80s.; Eglinton, No. 1, 80s. 6d.; No. 3, 80s.; Dalmel- 
lington, No. 1, 80s.; No. 3, 78s.; Carron No, 1, 87s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 11th inst. amounted to 9655 tons, being a decrease of 
10,495 tons as compared with the corresponding week of 1873. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 1 tons, being 285 more than in the previous week, and 
620 more than in the corresponding week of last year. 

The reduced price of pig iron has not yet affected for the better 
the manufactured iron trade. A number of works are now com- 
an at a stand, and the majority are only barely kept going. 

0 prices have again been reduced 20s. per ton, orders are 
very difficult to be had, and offers to supply iron at 20s. below 
the reduced figure mentioned have been declined. The truth 
seéms to be that very little iron is at present wanted, and 
merchants are keeping back in the belief that prices must descend 
still lower. 

There is an abundant supply of coals, the ironmasters continuing 
to pour into the market what they have no need for, in consequence 
of the blast furnaces being extinguished. A general reduction to 
the extent of from 1s, to 2s, has been made in the prices. 

Just as I anticipated in former letters, many of the ironmasters 
have refused to allow the miners to resume work even at the 
20 per cent. reduction, and in cases fresh notices have 
been given of a decrease of, in some instances, ten, and others 
twenty per cent. 

A conference of miners’ delegates was held in Glasgow on 
Friday, at which Mr. Macdonald, M.P., was present. The reports 
=“ in the agents were briefly to the following effect :— 

t West Calder several works had received notices of reduc- 
tion; Heywood, all wo at 10 per cent. reduction; Cle- 
land, work almost suspended; Holytown, Sale collieries had 
started at 20 per cent. less; Wishaw, Sale collieries all broken, 
with exception of two works; Airdrie, three pits reduced 1s, 6d. a 
day ; Coatbri nearly all working at 20 per cent. less; Baillieston, 
10 per cent. reduction ; Glasgow, men ing at 20 per cent. reduo- 
tion, with the exception of two pits ; Shotts, all quiet; Maryhill, 
some pits working at 20 per cent, reduction, but at others work 
refused to the men at present on any terms; Den and Dalry, men 














could get no satisfactory answer as to terms from the ma ; Kil- 
winning, men working at 20 per cent, reduction, notice of 10 per 
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cent. less given at Sale collieries ; horn and Motherwell, posi- 
tion unaltered; High Blantyre, men out. No di were 
present from Mid or East Lothian, Campsie, Ann! 3 ry ~ 
Galston, Hurlford, Kilmarnock, Stevenston, and Carluke. A long 
discussion followed as to the state of affairs, in which Mr. Mac- 
donald took part; several motions were made, but it was ey 
agreed that an endeavour should be made to have a meeting wit 
the employers, at which a sliding scale of wages should be drawn 
out. Mr. Macdonald was instruc’ in terms of this resolution, 
to communicate through the miners’ law agent with the t of 
the masters, with the object of having a meeting . The 
reply of the employers will likely be submitted to the next con- 
ference, which takes place peter sane onary 

Since the date of the meeting referred to above, many new 
notices of reduction have been given, and the greatest perplexity 
and want of unanimity prevail among the men. It is not 
believed that a general settlement can take place until wa; 
have fallen even below the figure named in the notices, as the 
prices of both iron and coals are steadily on the decline, 


, —__———— = 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE leading topic of conversation here, and theoneto which I shall 
naturally first refer, is the failure of Messrs, Samuel Osborn 
and Company, of the Clyde Steel and Ironworks, Sheffield, which 
took place on Tuesday. In the afternoon of that day a petition 
for liquidation was filed in the Sheffield County-court by that firm, 
the liabilities being estimated at about £85,000, with assets which 
are not yet precisely ascertained, but are of very considerable value. 
It is with much regret that I place the fact on record, seeing that 
the firm—which consists of Messrs, Samuel Osborn and John 
Edward Fawcett (the former gentleman being the present Master 
Cutler)— have had, and I may say have still, the reputation of being 
steady-going, and of being thoroughly business-like. So far as my 
information goes, I believe the failure has been the result of a com- 
bination of adverse influences—such as the enormous increase in 
the prices of fuel, raw material, iron and labour—in the face of 
which extensions of business, and business connections, have been 
zealously entered upon and persevered with—to what purpose the 
result tells. In many parts of England, and in the principal towns 
of the north of Scotland, Glasgow for instance, the productions in 
steel of Messrs. Samuel Osbornand Company were highly esteemed, 
and to a considerable extent preferred. It may be mentioned that 
Mr. Willey, the cashier of the firm, who was but a young man, 
died on Saturday morning, having shot himself with a revolver on 
the Thursday evening — an event which is supposed — whether 
correctly or not I cannot say—to have some relevancy te the failure. 
There are many rumours afloat, but it is well to discreditall, merely 
mentioning that the cashier’s accounts are said to be quite correct. I 
have stated that Mr. S. Osborn is the MasterCutler. I may add that 
there is no previous instance of a Master Cutler having failed 
during his term of office. Little else has been talked about the 
last day or two, there being a pretty general feeling of sympathy 
with the firm. People are already beginning to ask themselves 
what the result of this may be in some quarters, and they are fur- 
nished, indirectly, with a further cause for waning confidence by 
the report of the Cardigan Iron, Steel, and Wire Company 
(Limited), which was issued on Tuesday to the shareholders. This 
concern was formed some time back, and has a capital of 
£60,000 in £10 shares, 1000 of which are vendors’ shares 
fully paid up. The vendors guaranteed 124 per cent. minimum 
dividend for the first four years after the formation of the 
company. In the report just named the directors state 
that the past year has been one of unexampled adversity in the 
iron trade, ‘solely caused by the extraordinarily high prices of 
fuel and labour and materials, coupled with the almost ccntinual 
difficulty with workmen, without counterbalancing advantages in 
the prices of manufactured articles.” Asa consequence of these 
unexampled ditficulties the year’s trading has resulted in a loss to 
the company of £11,981 odd. The report proceeds to state that 
the directors ‘‘ were prepared to meet a loss, but not one of so 
Jarge an amount, and they at once, therefore, took stock in order 
to test the accuracy of the draft balance sheet ;” with the result 
above named. This being se, ‘there was, in justice to the share- 
holders, but one course to be adopted—to give them an opportunity 
of deciding whether they would liquidate voluntarily, or would 
carry on business in the hope that the present reduction in the 
cost of fuel and raw material might lead to more satisfactory 
results,” After the ordinary busi of the ting, to be held 
next week, has been disposed of, the shareholders will ially 
consider what is to be done. One does not need to use either of 
these cases to “‘point a moral or adorn a tale;” yet it may be 
remarked, as was done some weeks back in your columns, that 
there is a very general feeling of insecurity in business circles, 
and that the shares in almost all the local undertakings are 
falling, or have fallen already, to a very low ebb. 

Of trade news proper there is a dearth this week, but I learn 
that the steel trade is growing worse rather than better, and that 
at some of the leading establishments a furthercurtailment of work- 
ing time has this week been initiated. Whether the movement will 
become general or not can hardly yet be foreseen. 

There have been no movements of real importance in Swedish, 
Russian, or British raw or finished irons, The tendency of the 
last-named descriptions is. however, decidedly downward, a weak- 
ness induced by the prevalent despondent state of trade. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


CoMPLAINTS are still made by manufacturers of the dulness that 
prevails in the iron trade, There is little or no improvement in 
demand, and at Tuesday’s market at Middlesbrough very little iron 
changed hands. It was, however, apparent that sellers had made 
up their minds to allow no further abat t of quotations; and 
foundry iron could not be wn og for the rates that were quoted a 
week previous. Considerable doubt is entertained as to 
whether the increased firmness of quotations is due to a 
bond fide pattem of trade, or to an attempted ‘‘rig” 
on the part of merchants, who find it necessary to keep up pri 
even i i 





ces, 
it is to be done by fictitious or rather artificial 
means. That the demand has not materially improved during 
the past month is evident from the fact that stocks have 
augmented during that period, and now stand at 112,000 tons, bein 
a higher figure than they have ever reached before in the Clevelan 
district, with only one or two exceptions. No. 3 is still nominally 
uoted at 60s. per ton; but some makers will not book orders at 
that figure. The pig iron makers expect some relief from the 
proposed reduction of the wages of blast furnacemen which comes 
into effect to-day (Thursday). It is feared in some quarters that 
the men will seek to resist the proposed reduction. If they do, 
the masters will not hesitate to damp down their furnaces for a 
time; and as one of them remarked to me yesterday, ‘‘ If we once 
go to the extent and trouble of damping them down, we shall 
not be in such a hurry to set them going again.” The conduct of the 
men will be regulated by the result of the Sheffield conference, to 
pe a = the principal works in the North of England have sent 
elegates. 

Things are decidedly qos in the finished iron trade. One-half 
the works in the Cleve district, where there are over 2000 
puddling furnaces available for use, are on the eve of being com- 
pelled to close for want of work, Rails are the staple production 
of the finished ironworks of the North, and at the present time 
there are no orders for rails worth ing of in the market. 
Indeed I have been told by one of our est rail manufacturers, 
who can boas of a very extended experience, that he never knew & 
time when inquiries for rails were so few, and when the state of 
trade was so uniformly dull. North of England rs are 


disposed to attribute this condition of affairs in a large degree to 
the increased use of steel rails, and not without good reason. 
ee be produced a oe 
of the price charged for ordinary sections mn rails, as 
they last about twice as there is undoubtedly a large 
economy effected by substitu iron. ——— 
who has bestowed a good deal of attention on strongly 
marked change in the rail trade, has taken the trouble to analyse 
the works specially laid out for the manufacture of rails in the 
ni om, and he informs me that the makers of steel rails 
have now got to be very nearly as numerous as those of iron 
while ded with an air of perfect assurance, ‘‘ The steel 
trade is to be the trade of the future.” Here is something for 
rail manufacturers to reflect upon. They cannot ignore the signi- 
ficance of the falling off in the demand for iron and the relatively 
increased demand for steel rails. But it ought not at the same 
time to be overlooked that the great railways both at home and 
abroad are now resting on their oars, and prefer patching up and 
tinkering with old stock to ordering new. When it has become 
manifest that prices have reached their lowest level, this condition 
of things will probably change. P 

The Skerne Ironworks at Darlington are tolerably busy with 
orders for L may» and girders, They are engaged in the construc- 
tion of twelve bridges for a new line of railway to be laid down in 
Denmark. The largest of the bridges hasa span of 100ft., and 
weighs over fifty tons. One or two others have two spans of 85ft. 
each. The rails are being supplied by a firmin Scotland. _ 

The wages question is still uppermost in the minds of finished 
iron makers. Until are reduced they cannot successfully 
compete with Wales onl Belgium, and until they can do that they 
must be content to take up a subordinate position, and bid adieu to 
their prospects of future p . This is a contingency which 
they are struggling to avert, although hitherto the struggle seems 
to have been a hard one. Meetings of the workmen have been held 
during the last few days at Middlesbrough, Stockton, and Darling- 
ton, and there is evidently a general disposition to accept the terms 
offered by the masters at their meeting held last Friday at York. 
The effect of the reduction then pro would be to reduce 
the cost of producing finished iron by about 4s. per ton, and this 
amount represents in many cases all the difference between gaining 
a contract and losing it. A large rail manufacturer told me the 
other day that he would now be satisfied if he could calculate on 
a profit of 2s. per ton; and he would be willing to accept any 
extent of orders at that fi to keep his works going. Unless 
there is a speedy recuperation, it will become necessary to discharge 
many finished ironworkers throughout the North of England; and 
there are constant fears expressed that we shall be compelled to 
witness many men out of employment before the trade is restored 
to anything like a satisfactory condition. 

The wages of locomotive engine builders in the North have been 
raised by 5 per cent, At the North-road Engine Works, Darling- 
ton, first-class fitters or changemen have been allowed an advance 
of 10 per cent., thus making their wages equal to those paid in 
Newcastle and Gateshead. The locomotive trade is at pm 
brisk. The North-Eastern Company’s shops at Gateshead are w 
employed, and at the works of the Darlington Railway Company 
there are twelve large-sized ~—— on hand, while twenty others 
are being built outside—ten at the Avonside Engine Works, Bristol, 
and ten at the Glasgow Locomotive Works. ; 

A new lathe of rather a novel character has just been laid down 
at the North-road Engine Works, Darlington. It is the patent of 
Mr. Bromley, of London, and is made by Messrs, Scriven and 
Holdsworth, of Leeds. The weight of the tool is 34 tons, and it is 
laid in a foundation of 38 tons of concrete. The special feature 
of the tool is that it can bore two tires at the same time. It has 
an outer chuck-plate, the outside diameter of which is 10ft., and 
an inner chuck-plate 5ft. diameter. On the outer chuck an iron 
tire can be bored at the rate of 30ft. per minute, while the inner 
chuck bores a steel tire at the rate of 14ft. per minute. Both 
chucks are worked at the same time when necessary, and — 
require ore man to attend them; so that the lathe does the wor 
of two ordinary lathes. Another feature of the mavhine is that it 
can be adapted to twenty different rates of speed by the use of 
different gearing. Another machine of similar construction is now 
being made for the Darlington Engine Works. 

The coal trade is still in a very unsettled condition, pending the 
reduction proposed in the wages of colliers, To that reduction the 
colliers as a rule seem dis to object, and many meetings have 
been held within the past few days with the view to determine what 
course should be taken in the matter. It is now expected that the 
question will be settled in the course of a few days, and it is 
generally og that a compromise will be effected, the men in 
some cases being willing to accept a reduction of 15 per cent. 
where they entirely object to 20. Prices are practically unaltered. 
Cood coke is still quoted at 22s. to 25s., and manufacturing coals 
are purchased on rather easier terms than those lately quoted. 
The demand is not, however, equal to the supply; and at some 
collieries it has been found expedient to limit the production con- 
siderably. Northumberland steam coal is quoted at 17s. to 18s, 
per ton, but a very fair quality may be bought at 16s, 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE crisis I have long predicted is seemingly near at hand, and 
a reduction to an important extent is inevitable. Mr. Crawshay 
issued notices to all his ironworkers and to the colliers in pits 
connected with the works on Saturday last, to the effect that all 
existing arrangements and contracts would cease in one month 
from that date. The colliers employed in his steam coal pits were 
not included in this notice, for the reason that they will be in- 
cluded in the action taken by the Coalowners’ Association, which 
is expected to be made known about the time I despatch my parcel. 
It is generally understood that a thorough cote of the wage 
rate in the whole of South Wales is decided upon, and the extent 
will be 20 per cent. As regards the ironworkers, I learn from the 
best authority that if the reduction be only 10 per cent. that may 
be objected to for a little time; but if at all general and 
firmly eri the ironworkers will be counselled to give 
way. Should, however, a reduction of 20 per cent. be insisted 
upon, then a strike is certain. The course to be taken by the 
colliers is not so well known, but an upset more or less marked of 
existing arrangements seems probable. The colliers have not made 
the most of their harvest. It isa fact that the brewers of the 
district have reaped the greatest harvest, and that the condition 
of the collier is near about the same as it was when coal was 10s, 
less per ton. I was in conversation this week with an intelligent 
man who visited the other day the Aberdare and Rhondda 
Valley, and his. conclusions pointed to the same fact, 
He found that many of the colliers were earning literally £1 per 
day ; that three or four days a week was the maximum, that there 
had been no improvement of the social condition, that heavy 
drinking, travelling on railways, and wasteful living, rised 
the mass, and only in isolated cases had there been anything like 
prudence and economy. bpm @ grocer’s door he saw an em 
champagne case, and had the curiosity to ask whether, in such a 
primitive district, there was any demand for such luxuries. He 
was assured that the demand was very great, and bottles at 6s. 
sold freely amongst the colliers. 

It is rather premature here to touch upon the probabilities of a 
strike or a lockout am t the colliers, but I from several 
that a reduction will not be quietly accepted; but how the Union, 
with its heavy and account at kers, can ai 
them is a mystery. A coalowner, when en to on the subject, 
said that a reduction was imperative, that if not taken they 
should wait twelve months and keep their coal in the earth. 

I omitted last week noticing the annual meeting of the South 





Wales Institute of Engineers, which took place at Merthyr. 
The meeting was of a most interesting character, and the whole 





proceedings indicated a lively interest in the advancement of those 
et scientific a for ge ee — ee One 

© promoters ight sa; © promoter, - ward 
Williams, of Middlesbrough, P= 4 and on the discussion 


of a on the use of coal at the ironworks he informed the 
mem that the use of coal direct for blast furnaces was almost 
unknown in his the coke ovens were built 


district. Instead, ‘ 
adjacent to the blast furnaces, and the heat was thus utilised. 
district we utilise the gases for the purpose of the blast 

furnaces, but small coal is necessary to maintain a constant com- 
bustion as the gas is evolved, otherwise an explosi 
The only objection, I hear, as to me eL plan, is that the 
action of a few cokers, who are generally labourers, might at 
any time interfere with the regular working of the furnaces. 

m-making is being carried on under the greatest disadvantages, 
and I am assured that in the most flourishing ironworks a profit 


of a few shillings ton is all that is . In many 
<aneb ails eas sentinel at a loss, if the specifications are at 
all adhered to. 


The lockout ones the tin-plate workers continues, The 
strike in the Rhondda Valley amongst the smiths has been 
brought to aclose. They demanded an advance of 1s. a day, but 
have now accepted something like a penny a day. Several large 
collieries were affected by this action of the men, 
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THE INSTITUTION OF CiIviL ENGINEERS.—Mr. Harrison, as pre- 
sident of the Institution, will give his conversazione in the west 
galleries of the International Exhibition, following in this respect 
the example of his predecessor in the presidential chair. The 
gathering is this year fixed for Tuesday, May 19th, on which 
occasion models of engineering works and of recent scientific in- 
ventions will be transferred to the west picture galleries from 
other portions of the Exhibition, and these will be supplemented 
by similar objects especially lent for the occasion. 

CoaL TRADE REVELATIONS.—The following interesting revela 
tions were made by Mr. Dacres, the manager of the 
Colliery, who was called as a witness on Wednesday during the 
hearing of the case against Mr, O’Hagan. The following . 

uestions were put in cross-examination. by Mr. Serjeant 

arry, and answered by the witness:— Serjeant Parry: I 
believe the price of coal has gone down since this transac- 
tion? The witness said it had. Serjeant Parry: How is that 

? The witness said that when the demand for coal 
by the public slackened at the high prices, a little more coal 
was sent to market. Serjeant Parry: Oh!"t see ; there is plenty 
of coal, but when you find that the public won’t buy readily at 
high prices you let out more coal? Witness: Yes. Serjeant 
teem And of course the price oe down. Is that the wa: 
in which things are m by the West Cumberland Coal Com- 
pany Association, with which you were ted? The witn 
said it was, and he added, in answer to further questions put by 
the learned serjeant, that similar associations existed all over the 
coal districts, and that the same proceedings were united to them. 
Serjeant Parry: And the poor public have to buy the coals they 
burn under these conditions, 

















‘Aprit 24, 1874. 


THE ENGINEER. 


275 








THE 81-TON GUN. 


Onty two years ago the soubriquet of “ Woolwich infant” 
was Jlayfally applied to a gun which had just been con- 
structed in the gun factories of the Royal Arsenal at Wool- 
wich, of the then unprecedented size of thirty-five tons. 
Recent events have, however, proved that the name was b 
no means ill chosen, for a decision has been arrived at whi 
will necessitate our viewing this gun actually in the light 
of a mere baby, a series of monstrous successors having 
been designed which will put its nose out of joint alto- 
gether. e first four of these, which are intended to form | 
the armament of the future ironclad Inflexible, will be pro- | 
ceeded with so soon as the experimental one, which is the | 
subject of the present paper, has been completed and proved. | 

e new gun will, it is expected, be of a weight slightly | 
over or slightly under eighty-one tons. Its total length, | 
including the plug screwed in at the breech end, 27ft. ; | 
the length of bore, 24ft.; the calibre will, in the first in- 
stance, be 14in., but ample provision is made in the thick- | 
ness of the steel tube to increase that figure to 16in. if | 
deemed desirable. The rifling has not as yet been decided | 
on, but will be a matter for consideration as the gun 
approaches completion, by which time the result of the 
present series of experiments with the }-ton gun will 
doubtless have thrown considerable light upon this vexed 
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that the remaining velocity of the projectiles would 
average some 1100ft. per second. The correctness of such 
an estimate is corroborated by working out the velocity of 
the shot from the 35-ton gun at that range, which gives 
1119ft. per second. Now, again employing the first-men- 
tioned formula, we find the energies given by the three 
classes of projectile at a range of 3000 yards to be severally 
8387, 9226, and 10,065 foot-tons. Hence, after travelling 
for a mile and three-quarters, the projectile from the 
81-ton gun would strike a far harder blow than that from 
the original Woolwich Infant at first starting, even 
assuming the former to weigh no more than 1100 ib. But 
a comparison of the forces generated by this monster, at 
such a range, with those of the 35-ton and 7in. guns, is 
still more striking in its contrast, the two latter computing 
only to 6076 tons and 755 tons respectively. 

The actual penetrating powers of the 81-ton gun, as dis- 
tinguished from the striking or racking powers, can only 
be decided by experiment. With the earlier natures of 
heavy ordnance, such as the 7in. and 8in.,a rough rule 
gave the penetrative or punching power as lin. in excess of 
the diameter of the projectile. Thus the 8in. gun 
would penetrate armour Qin. thick at a moderate distance. 
But as we ascend the series this power developes itself in 
an increasing ratio, the 10in. gun piercing armour of 12in. 
in thickness, but not going acc the “backing;” whilst 
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question. The trunnions are to be 16in. in diameter. The | 
internal construction is similar to that of the 10in. gun | 
and upwards, except that the chase is divided into three | 
portions instead of two. The accompanying engraving will 
give some idea of the appearance of the proposed gun, and 
exhibits the deur of its proportions as compared even | 
with those of its colossal predecessor. The 7in. gun is also | 
shown as demonstrating the immense advance that has 
taken place in modern artillery during the past eight years. 
When we consider that it was positively stated when the 
7in. gun was preduced that we had attained the highest 
point we should ever reach in weight of metal, it seems 
almost incredible that in less than a decade we should be 
in possession of artillery twelve times as heavy. One is 
almost tempted to pervert the Latin proverb, and exclaim : 
“ Tempora mutantur et arma mutantur in illis.” 

Neither the weight of projectile nor quantity of powder to 
be contained in the cartridge for the 81-ton gun has been 
positively fixed, but the first will probably range between 
1000 Ib. and 1200 lb., whilst the second may be estimated at 
about one-sixth of that amount. In the following calcula- 
tions as to the probable energy of the new gun, or force of 
impact of its projectile at the various ranges specified, 
three weights of shot or shell are respectively dealt with 
of 1000 Ib., 11001b., and 12001b. An initial velocity has 
been assumed in all cases at the muzzle of the gun of 1300ft. 
per second, It would possibly be considerably greater, but 
we desire to be within the mark. Working by the well- | 
known formula— 

wv: 


The energy or vis viva in pounds = 
| 


2 
Where W = weight of projectile in ibs, 
» V =velocity in feet, 

» 9g force of gravity (32:2), 
we find at the muzzle for the 1000 Ib. projectile a blow of | 
11,715 foot-tons, for the 11001b. projectile one of | 
12,886 foot-tons, and for the 1200 lb. projectile the terrific 
force of impact of 14,058 foot-tons! These forces would, 
of course, be considerably enhanced by the higher velocity 
which would doubtless be obtained. When we compare 
such “energies” with those of the 35-ton and 7in. guns, 
ae 8404 and 1855 tons respectively, the — sink into 
utter insignificance. Taking, now, a range of 3000 yards, or 

about a mile and th ate ‘ - f 


{ we find by the followi 
formula of — W. H. Noble, R.A. :— 








| 
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“d l+cVe 
where » = remaining velocity in feet, 
V = initial velocity in feet, 
« = distance from muzzle in feet, 
R: 
xb Ww? 
R= radius of projectile in feet, 
W = weight of projectile in pounds, 
b=a variable coefiicient, depending on form of 
head, &c. (assumed as 000063), 





the 12in. gun of 35 tons easily pierces 14in. armour and 
backing, and only is arrested by the latter after going 
through 15in. targets. Hence we may reasonably estimate 
the power of the gun now under consideration as capable 
of etrating at least 19in. or 20in. of armour plates 
and their backing at a distance of, say, 500 yards, Weare 


| aware, of course, that by increasing the diameter of the 


bore to l6in., the charge remaining the same, a loss of 
penetrative power weal seit, but we anticipate that by 
employment in making up the cartridges of the slow- 
burning l}in. or 2in. cubes of “pebble powder,” some of 
which have been manufactured at Waltham Abbey, and 
with which good velocities and low pressures were obtained 
in recent experiments with the 38-ton gun at the proof 
butts, as the calibre is increased so the charge may be 
increased in proportion. That the 8l-ton gun will ulti- 
mately have a calibre of certainly 15in. we little doubt. 








THE BLACKBURN BOILER EXPLOSION. 

Tue following report on the Blackburn boiler explosion 
has been addr to the coroner by Mr. Lavington E. 
Fletcher, chief engineer to the Manchester Steam Users’ 
Association :— 

“The Steam Users’ Association, 41, Corporation-street, 
** Manchester, April 20th, 1874. 

‘*H. U. Hargreaves, Esq., Coroner, Blackburn. 

‘* Sir,—In obedience to your instructions transmitted to me by 
telegram from Mr. Joseph Potts, chief constable, on Tuesday, 
March 3rd, I have investigated the cause of the steam boiler ex- 

losion which occurred at Mr. James Thompson’s, Hollin Bank 

ill, Blackburn, at about half-past ten o’clock on the morning of 
Monday, March 2nd, and now beg to report you thereon :— 

“On visiting the scene of the catastrophe I found that the ex- 
plosion was by no means an ordinary one. It was not due, as is 


| usually the case, to the bursting of one boiler only, but of two 


simultaneously, so that it is what may be termed a ‘ compound’ 
explosion. Added to this, the boilers were of the ‘Lancashire’ 
which has been deservedly considered one of the safest. 
urther, the destruction of perty was considerable and the 
scene of the explosion one of great confusion, while the boilers 
were rent into a number of fragments, one of them, as was after- 
wards ascertained, into twenty-seven, and the other into five or 
six, all of them being thrown from their original position, and 
many of them so buried under the ruins that it could not be deter- 
mined which of them to the right-hand boiler and which 
to the left. To meet the ity the makers of the boilers were 
enough to undertake the task, by no means a light one, of 

the fragments out of the ruins and hauling them all from 

the scene of to their works, where they assorted 
the of one boiler from those of the other, and laid them out 
side by side in as much order and as nearly in their original ee 
tion as tae distorted shape of the fragments allowed. Even 
then it was not by any means a simple matter to arrive at the 
cause of the explosion. In some cases, however great the con- 
fusion, the discovery of a thin plate wasted away by corrosion 
unmistakeably attests the cause of the rupture, and 8 for 
itself, whatever differences of opinion may be en’ ed. In 
this case, however, there were no thin places; the plates were 
all of their origi the boilers being new ones, 


having scarcely worked for twelve months. Sometimes a col- 
fequedl Ondnaes tube witnesses at a glance to the cause of the dis- 
| aster, but such was not the case in this instance. 


Further, the 





losion itself had destroyed many of the evidences of its cause, 
and thus rendered its detection doubly difficult, Altogether I con- 
sider this explosion to be the most complicated I have ever had 
to unravel. I trust, however, to be able to show to the jury the 
cause of this disaster, and also to deduce therefrom some practi 
lessons which will prove of service to steam users in 4 
them against similar catastroph But to exhaust all the ques 
tions to which it gives rise would have required the uninterrupted 
investigation of months, while it would have been impossible to 
have dealt with them in the compass of this re’ 

** In order to arrive at the development of the explosion I have 
had all the fractured plates carefully measured over and plotted 
on paper, so as to give a bird’s-eye view of the rents. The boiler- 
makers have also at my request provided a model of each boiler 
with the original plating and riveting shown on, and on these 
models I have had the line of rents laid out. Further, I have 
had a cross section made of the boiler-house, showing the boilers 
with their externally brickwork flues as originally constructed, 
and also a — giving the position in which the parts were thrown, 
which is of service in considering the course the rents took. All 
these drawings accompany this report, and I trust they will prove 
of assistance to the jury in their investigation. To ascertain the 
quality of the plates I have had them tested. But it did not 
appear to me advisable to disturb any of the fragments by cutting 
any portion from them until they had been fitted together as 
nearly as possible, and the lines of fracture mapped out. Thus 
one operation had to be finished before another could be begun, 
which involved a greater expenditure of time than if the different 
stages of the investigation could have been prosecuted simul- 
taneously. 

“*T have already stated that the makers of the boilers undertook 
the task of conveying the fragments of the two boilers, which 
weighed about twenty-five tons, to their yard and laying them out 
in order for my examination, and also that they ed a couple 
of models of the boilers, and I wish to add that they met me most 
ee throughout the whole of my examination and responded 
promptly to all my applications for assistance, while the owner of 
the boilers met me in the same spirit. The makers seem resolved 
to turn this catastrophe to good account and are drawing from it 
any lessons it appears to suggest. Were every explosion met in the 
same manner that this has been, both by boiler maker and boiler 
— there would shortly be an end to boiler explosions alto- 
gether. 

** The two boilers under consideration, which, as already stated, 
were of the Lancashire type, that is to say, fired internally with 
two furnaces, were set side by side, and were the only boilers in 
the ran They measured 30ft. in length by 7ft. in diameter in 
the shell, and 2ft. Qin. in the furnace tubes, the thickness of 
the plates being seven-sixteenths of an inch in the cylindrical 
portion of the shell as well as in the furnace and fiue 
tubes, and nine-sixteenths of an inch in the flat ends. The 
furnace tubes were oy at all the ring seams of rivets, 
the four seams at the front end with fan joints, and the 
remainder with hoops of T iron section; while in addition there 
were six conical water pipes in each furnace tube behind the 
bridge. The flat ends were strengthened with two ribs of angle 
iron 3in. by 3in, by gin., carried across them, and assisted by 
a couple of longitudinal stays, 1fin. square, which ran from one 
end of the boiler to the other. Also there were oo a at 
each end above the transverse angle irons, and a supple- 
mentary diagonal stay at the front end, There were also the usual 
gussets below the furnace tubes. The longitudinal seams in the 
cylindrical portion of the shell were double riveted, and so 
arranged as to break joint. The manhole was strengthened with a 
very substantial cast iron external raised mouthpiece, and the 
mudhole with an internal one, while all the fittings were at 
to riveted blocks. Each boiler was equipped with a feed back- 
pressure valve, two glass water gauges, a brass gland blow-out tap, 
& pressure gauge, and two safety valves—one to blow off either at 
low water or high steam, the other being of the ordinary box lever 
construction. The blowing-off pressure was 801b, on the square 
—_ and all the plates in the shell were branded ‘ Crown Boiler 

eat. 

** As those who have visited the scene of the explosion will be 
aware, the boilers gave way mainly in the outer casing of the 
shells, the furnace tubes remaining uninjured, except from the 
rough treatment they received in consequence of the explosion, 
one of those from No. 1 boiler having been blown to a considerable 
height, and apparently breaking its back by falling across the wall 
at the top of the mill. 

**In endeavouring to explain the cause of the explosion it may, 
perhaps, be desirable for me not simply to give in brief the con- 
clusion to which I have arrived, but also to go ugh some of 
the steps in the argument, and as many others have examined the 
fragments of the exploded boilers as well as myself, and expressed 
opinions thereon, it may be well for me to touch on these seriatim, 
and, where I may differ from them, to give my reasons for doing 
so. Such a course, though making a greater demand upon the 
time and patience of the jury, will, perhaps, tend to make the 
result more satisfactory, and be more respectful to those who have 
been at the trouble of considering this matter. 

** SHORTNESS OF WATER. 

** Some have attributed this explosion to overheating of the fur- 
nace crowns through shortness of water. Had such been the case 
however, the furnace crowns would have shown — thereof 
through being bulged down out of shape and rent, whereas they 
remained uninjured, except where slightly indented and bruised 
by their fall. Even had the furnace crowns been rent, though loss 
of life might have resulted from the issuing torrent of steam and 








hot water, the explosion would not have nm so destructive to 
the surrounding property. In the generality of explosions arising 
from shortness FY water the boiler is not moved from its seat, the 
rents are in the furnace tubes only, and not in the shell, whereas 
in this case the principal rents were in the shell, those in the 
furnace tubes being secondary ones only, resulting from the explo- 
sion, and not causing it. Added to this, we have the owner's 
testimony that there was pay of water in the glass gauges at 
the time of the explosion, as he had just left the boilers and 
scarcely got out of their reach before the explosion occu > 
The evidence, therefore, of Mr. Thompson, as well as that of 
the furnace crowns, directly contradicts the view that the 
explosion was due to shortness of water. But it has been 
argued that though there was plenty of water in the boilers 
at the time, yet that the plates — | have been heated 
by being coated with incrustation, and that if the incrus 
tation were then cracked off, the water would suddenly come in 
contact with the heated metal, and thus give rise to an explosion. 
There is a good deal of misconception on this point. Red hot 
plates do not generate steam on being suddenly covered with water 
as rapidly as is generally supposed, while it should be remembered 
that the engines were running at the time, and the boilers had 
four safety valves between them. To ascertain whether any 
sudden accession of pressure was generated by the injection 
of water on hot plates, I experimented on the subject some 
time since by g three ers of the household circulating 
class thoroughly red hot and then letting cold water in upon 
them, and ‘though the experiment was repeatedly tried I could 
not succeed in getting up an explosion. An account of these 
experiments was given in the Association’s Monthly Report for 
January, 1867. Further, had the explosion emanated from the 
overheating of the furnace crowns, as sup they must cer- 
tainly have been rent as well as the external shells, which, as 
already stated, was not the case; so that this view as to the cause 
of the explosion is utterly untenable. : 

“The opinion, therefore, that the explosion arose from over- 
heating of the plates—whether from shortness of water or from a 
coating of incrustation which, suddenly cracking off, led to the 
generation of a large volume of steam—may be dismissed. 
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ends were the first part to give way, and that it was to this failure 
that the explosion was due, Although I certainly do not think that 
longitudinal stays forged with eyes at the ends, secured with 
cottered pins, as was the case in this instance, is the best arrange- 
ment of staying, inasmuch as the pins are found in some cases to 
be taken out and not replaced, in others to be much strained, and 
in others again to be broken right through, and thus the stay 
rendered useless ; yet in this instance they Koheved well and stuck 
to their work, not ceasing their grip of the ends till the cylindrical 
portion of the shell had been ripped off. Had these stays given 
way the ends would clearly have .bulged out and been torn away 
from the shell, fracturing, no doubt, at or near to the root of the 
angle iron. Such, however, was not the case. Instead of the 
ends leaving the shell the shell left the ends, the ends still holding 
a portion of the cylindrical shell in witness of their grip. I 
cannot think, therefore, that the explosion was due to the failure 
of the flat end plates of the boiler. 


** RIVETING AND THICKNESS OF PLATES. 

‘*The longitudinal joints in the cylindrical portion of the shell 
on which the greatest strain falls were, as already stated, double 
riveted, the rivets being spaced as nearly as may be 2in. apart in 
the direction of the length of the boiler when measuring from 
centre to centre, while the diameter of the rivet holes, which were 
punched, was jin., and the thickness of the plates seven- 

ixteenth his ing, though somewhat generally adopted, 











PLAN SHOWING THE SPACING OF THE RIVETS IN THE LONGITUDINAL SEAM, 


at all events till recently by boiler makers in this district, is not 
the most advantageous for double riveted seams. It is the old- 
fashioned spacing for single riveted seams, and cuts away more of 
the metal than is desirable. Had the rivets been spaced further 
apart the boiler would have been stronger. Further, for so high a 
pressure as 80 lb. in a boiler 7ft. in diameter, a plate seven- 
sixteenths of an inch in thickness is rather light. In such a boiler 
the strain on the metal between the rivets would be, as nearly as 
may be, 5} tons per square inch, This, though somewhat in- 
trenching on the margin of safety, would not exhaust it, so that 
I do not attribute the explosion to the lightness of the plating or 
to the spacing of the rivets. 
* QUALITY OF MATERIALS, 

“To arrive at the quality of the plates, portions were cut off 
from each boiler close to some of the rents, and then tested at the 
Fairbairn Engineering Company’s Works. These sample pieces 
were all cut in the direction of the fibre, as the object was to test 
the strength of the plates at the longitudinal rents, for reasons 
which will be more fully apparent hereafter. 

“The mean breaking strains per square inch were as follows :— 
In the top of No. 1 boiler, 21°55 tons; in the bottom of No. 1 
boiler, 22°40 tons ; mean of No. 1 boiler, 21°97 tons ; in the top of 
No. 2 boiler, 20°33 tons; in the bottom of No. 2 boiler, 20°52 
tons ; mean of No. 2 boiler, 20°42 tons. 

‘*It will be observed that the plates in No. 1 boiler were superior 
to those of No, 2 by 14 tons per square inch, To ascertain what 
effect punching had upon the tensile strength, plates cut from 
both boilers were punched with a rivet hole of the ordinary size 
of }in,, and then shaped down to a width of 2in., equivalent to 
the distance between the rivets in the boiler under consideration, 
when measuring from centre to centre. 

‘*From this test we learn that the breaking strain of the punched 
plates per square inch of metal left between the holes was as 
follows : In No. 1 boiler, 21°05 tons ; in No 2 boiler, 19°29 tons; 
mean, 20°17 tons. In round numbers, therefore, the strength of 
the plates taken through the line of rivet holes, deducting for the 
metal cut away, may be taken at 20 tons. on the square inch, 
This isa fair tensile strength for boiler plates. 

‘Tensile strength, however, is not the only quality required in 
boiler plates. Ductility is necessary also, This is too often lost 
sight of. A plate with a moderate tensile power, if ductile, is 
better for boiler purposes than with a high tensile power if short 
and brittle. To ascertain the ductility of the plates under con- 
sideration, reference may be made to the reduction in area at the 
point of fracture given in the first of the preceding tables. It 
will be seen that this reduction in area varies considerably in dif- 
ferent experiments. In the case of the test of a plate cut from 
the top of No.2 boiler it is as low as 5°97, while the mean of the 
tests of the plates cut from the top of that boiler is 7°29. This 
does not indicate a high ductile power. The same inequality will 
be seen in the rate of elongation, which in one case was 1°97 per 
cent., in another 7°60 per cent. To further test the ductility of 
the iron, strips were broken by bending, when again great varia- 
tions were met with, those cut from the top of No. 1 boiler bend- 
ing at a very slight departure from the straight line, and others 
bending at a fair angle. These latter, however, had been warmed 
in the fire before testing, and thus annealed, which seems to 
have produced considerable effect, and to show the important in- 
fluence annealing has upon the ductility of the plates. I have 
specimens of the plates fractured by bending for the inspection 
of the jury, coupled with punchings from plates cut from the top 
of No. 2 boiler, which are very much cracked. 

“T have had further tests undertaken, but it was impossible to 
complete them in time for this report. Tests are matters which 
occupy a good deal of time and cannot be hurried. I may, how- 
ever, be able to give some of the results verbally. The result of 
the investigation of the quality of the plates is that though adequate 
in tensile power they had not, or at all events some of them had 
not, that amount of ductility which it is desirable they should have 
had, seeing they were to be employed in the construction of a builer 
to be worked at so high a pressure as 80 lb. on the square inch. I do 
not consider, however, that the want of ductility was by itself 
the cause of the explosion. There must have been some other ex- 
citing cause, something to produce a local strain, and thus to start 
the primary rent from which all the others sprung, and therefore 
it may be well for us here to look into the conditions under which 
the boilers worked to see if we can detect any cause for local strain, 
and also to refer to the plan of the rents to trace out if possible 
the primary one; while it may be of assistance in this investiga- 
tion if I give briefly the result of my observations upon the de- 
velopment of the rents in other compound explosions. 

*‘Compound explosions, though happily not very frequent in 
this country, are not quite unknown. This is the sixth case that 
has come under my notice. The first of these occurred on the 21st 
of February, 1862, at Fenton Park Ironworks, when three boilers 
burst simultaneously, The second occurred on the 8th of April, 
1863, at Moss End Ironworks, near Glasgow, when five boilers 
burst simultaneously. The third case occurred on the 17th 
of February, 1864, at the Aberaman Ironworks, when two boilers 
burst simultaneously. The fourth case occurred on the 13th of 
January, 1871, at Dalry Ironworks, Ayrshire, when two boilers 
burst simultaneously. The fifth case occurred on the 18th of 
February, 1872, at Pocket Nook Chemical Works, St. Helems, 
when three boilers burst simultaneously. Although the term 
‘simultaneous’ is used, it is not intended to imply that in 
compound explosions the boilers burst precisely at the same 
moment. Such is not the case. One boiler bursts first, and 
the explosion that follows so damages the others that they 
burst afterwards, and thus give rise to so many distinct and 
separate explosions. It appears to me that the rush of 
steam and water from the boiler that bursts first rudely 





thrusts the adjoining one from its bed, in some cases bee-y bey 
up and allowing it to fall again, when it becomes so injured that 
it bursts also, and in its turn leads to the injury of the 
one next to it, and so on, This view is corroborated by 
the treatment that empty boilers, receive when forming part 


of a range from which a compound explosion emanates. | 
These boilers are found to be dislodged from their seats, | a 
| dead things, whereas, as soon as the fire is lighted within them, 


staved in at the sides and rent, so that they must have been 











the position of the keystone of the arch. The arrangement with 
regard to the fittings on the top of the boilers was similar to that 
of the mouthpieces, all of them being mounted on cast iron stand 
pipes, 20in. in height in some cases, and 24in. in others, while 
around and against these stand pipes the brickwork was closed in. 
It is not difficult to see that such an arrangement must consider- 
ably strain the boiler. Boilers are too frequently treated like 
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OUT FLAT, WITH THE LINES OF FRACTURE MARKED ON,—-THE HEAVY LINES | 


INDICATE THE LINES OF FRACTURE, 


torn completely to pieces had steam been up within them at the 
time. Even when explosions are only of a single and not of a 
compound character, it frequently happens that the explosion 


springing from one boiler will blow one or more of the others in | 
thesame range out of their place, though not with sufficient violence | 


to start arent, and thus cause a second explosion. This line of argu- 
ment would warrant our expecting that one of the boilers would 
be found to be rent primarily at the side or at the bottom, and 
that the boiler so rent would be the one that suffered from the 
explosion of the other, and thus was the second to give way. 
‘With this premise, we may now turn our attention to the 
plans showing the lines of rent in the two boilers, remembering 
that in seeking for primary rents in boilers of the ‘ Lancashire’ 
type we must notlook for those that run transversely, but for those 


that'run longitudinally. Transverse rents in ‘ Lancashire’ boilers | 


are not of infrequent occurrence, but they never lead to explo- 
sions, as the ends are so well tied together by the longitudinal fur- 


nace tubes. They are commonly known by the name of ‘seam | 


rips. 
**On looking at the plan of the fractures in No. 1 boiler, we 

shall perceive a ongitud 

right-hand side close to the line of seating, and another longi- 

tudinal rent running across three plates close to the left-hand line 





of seating. On looking at the plan of fractures in No. 2 boiler, 
we shall find the longitudinal rents on the top of the boiler 
and not on the bottom, and therefore we may conclude 
from our previous course of reasoning that No. 1 was 
injured by the explosion of No. 2, so that No. 2 boiler burst 
first, and No. afterwards. On looking again at the line 
of fractures in No. 2 boiler, we shall see that some rents 
emanated from the base of the manhole mouthpiece, 
and that these rents extended across two widths of plating, and 
then, following the course of the circumferential lines of rivets, 
ran right round the boiler, cutting out an entire belt from the re- 
mainder of the shell. Bearing in mind these rents emanating 
from the base of the manhole mouthpiece, we may now turn to 
the plan showing how the boilers were set, and on doing this we 
shall see that the boilers were completely a on the top 
with a return flue 7in, high, formed by an arch of brickwork 9in, 
thick, and covered with a flooring of flags, while the between 
the flagging and the haunches of the arch was filled up with 
concrete, so that the covering was of a very solid character. 
Through this arch of brickwork the ole mouthpiece 
passed, the brickwork butting against the casting. It is fre- 
quently the case that cast iron boxes are dro over the man- 
hole mouthpieces, and the brickwork finished off inst these 
boxes, so that the mouthpieces are left free, but as far as I can 


gather the plan has somewhatrecently been introduced of increasing 
the height of the manhole mouthpieces and then butting the brick- 


work against them as just described, so that it takes somewhat 





| on two occasions, 


inal rent running across four plates at the | 
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PLAN SHOWING THE PLATES IN THE OUTER SHELL OF BOILER NO. 2 OPENED 


OUT FLAT, WITH THE LINES OF FRACTURE MARKED ON.—THE HEAVY 
LINES INDICATE THE LINES OF FRACTURE, 


they are at once instinct with life and movement. The furnace 
tubes clongate and arch up: the boiler becomes hotter at the top 
than at the bottom and arches up also ; the length of the whole 
structure is increased : the brickwork also moves to a greater or 
less degree ; while not infrequently boilers settle. Nothing there- 
fore is more undesirable than to bind them too tightly so as not to 
allow them room to breathe. Boilers sometimes give evidence of 
their movement by fracturing the feed pipes at the front, and blow 
out elbow pipes at the bottom. Such cases have frequently come 
under my notice, and I am informed that the feed valve box, 
which in this case was attached to the front of the boiler, had 
been severely strained, and, if I remember rightly, actually broken, 
This fact would appear to show that this boiler 
had begun to move. Under these circumstances, with the man- 
hole mouthpiece tightly bound in the brickwork, a severe strain 
would be put upon the plate at that part, and it is to this strain 
that it appears to me the rents emanating from the base of the 
manhole are mainly due, and to these I think it can be shown all 
the others owe their origin. We have already traced out how the 
rents emanating from the manhole ran right round the boiler, 
ripping out therefrom an entire belt, and I am inclined to think, 
from an examination of the fractures, that the rent commenced at 
the right-hand side of the manhole. If so the first opening would 


CROSS SECTION OF BOILER HOUSE,SHOWINC 
HOW BOILERS WERE SET. 





be on that side, which would tend to push the boiler to the left, 
either moving it bodily or partially revolving it on its seat. Now, 
as the stand pipes to which the fittings were bolted were carried 
through the Scuboask, as already explained, in the same way as 
the manhole mouthpiece, such a movement would subject them to 
a severe strain also, and on referring again to the plan of rents it 
will be seen that they were all torn off from the shell, and that 
from the two at the back end of theboiler other rents were started 
which, assuming a horizontal and diagonal course, ripped out of 
the shell another belt consisting of five widths of plating. The 
rush of steam from the right-hand boiler, acting on the left-hand 
boiler, would thrust it from its seat, and possibly, by dislodging 
the seating blocks on which it rested, let it rudely down upon the 
walls beneath, and thus account for the longitudinal rents which 
occur precisely in this position. That the steam laid violent hold 
upon the seating blocks is shown by the fact that one 
of them was blown right over a portion of the mill to a 
distance of about 130 yards. The movement of the left- 
hand boiler outwards would be resisted at the manhole by the 
brick arch abutting around the mouthpiece as in the case of No, 2 
boiler already described, and this is clearly shown by the course of 
the fractures, the — being sheared at the outer edge of the 
cast iron flange on the right-hand side, and ripped away from the 
rivets on the left, showing the twisting action to which it had been 
subjected. Such appears to me to have been the course the ex- 
plosion took. No. 2 boiler failed in the first instance, and 
generally speaking, on the top, in consequence of which all the 
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fragments may be found within a short distance of their original 
position ; and No. 1 failed, generally speaking, at the bottom, 
when all the fragments were b’own upwards, some as high as the 
top of the mill. The straining at the base of the manhole mouth- 
piece*of No. 2 boiler caused one belt of yo to be ripped out, 
and the straining at the base of two of the fittings caused the 
second belt to be ripped out, when the rush of steam and water so 
injured No. 1 that it burst in turn. 

“The origin, therefore, of all the rents was the failure of the 

lating around the manhole mouthpiece on the top of the right- 
ome boiler, and the cause of that failure was partly a local strain 
induced by the manner in which the boilers were set, whereby the 
manhole mouthpiece was bound fast, and partly the short and 
brittle character of the plating. 

“It will no doubt be expected of me to make a few remarks 
upon the plan of carrying the flues over the top of the boiler, and 
to this subject I have devoted my most anxious attention, but I 
do not find it one on the full merits or demerits of which it is 
possible to form an exhaustive opinion without a longer period for 
investigation than could be obtained, unless the inquest had been 
further postponed, which I was unwilling to suggest. I may say, 
however, that I have always viewed this plan with apprehension, 
though when consulted on the point I have not felt justified in 
positively condemning it. Sir William Fairbairn states as the re- 
sult of his investigations that heating wrought iron up to a tem- 
perature of 600 deg. does not seriously reduce its strength, if indeed 
it does so at all. It is true that in some cases the temperature of 
the gases passing over the top of the boiler might exceed 600 deg., 
but whether the plates would be brought to a higher temperature 
than 600 deg. when in contact with the steam within the boiler 
appears to me to be doubtful. Such might possibly be the case 
when the engine was standing, or when steam was being got up 
from cold water, and before any steam was generated. It may 
also be pointed out that it is possible for the soot which issure to 
lie on the top of the boiler to catch fire, when it is thought the top 
of the boiler would be severely tried. In the boilers in question 
there were no doors for clearing out the soot, the owner considering 
the flue on the top simply as a jacket for preventing radiation and 
not as a means of imparting heat. Under these circumstances it 
is quite possible that, as the soot had been accumulating ever since 
the boilers were laid down some nine months ago, that it caught 
tire, while this may have occurred more than once without the know- 
ledge of the attendants. Many of those who have tried the plan 
of fluing boilers over the top speak very doubtfully indeed of the 
economy realised. The soot if not frequently removed from the 
plates must soon prevent the transmission of heat, so that it would 
appear that the same advantage could be realised by well covering 
the boilers over. The system of carrying the flues over the top of 
the boilers certainly tends to impede inspection and to allow defects 
to escape detection, while the economic advantages appear to be 
doubtful, so that I cannot but think as a whole that the plan 
is far better dispensed with. 

**It now only remains for me to offer a few suggestions, the 
adoption of which would, I think, tend to prevent the repetition 
of such disasters as the one under consideration :— 

**No. 1. Let every boiler worked up to as high a pressure as 
751b. on the square inch, be strengthened at the manhole with a 
wrought iron instead of a cast iron raised mouthpiece, the bottom 
flange of the mouthpiece being secured to the shell by a double 
row of rivets, and strengthened with an internal solid welded 
wrought iron ring or double thickness of plating. 

** No. 2. Let all those boilers set with the flue carried over the 
top, and with the brickwork butting against the manhole mouth- 
piece, be at once set free at that part, so that the builer may have 
room to move. But it would be better still to take the flue away 
from the top of the boiler altogether, and substitute a good 
covering instead, while those who have not yet flued their boilers 
over the top are advised not to do so. 

** No. 3. It appears desirable that the system of double riveting 
for the longitudinal joints of boilers should receive more attention 
at the hands of boiler makers than it bas hitherto done. I would 
venture to recommend that the rivets should be spaced as much as 
2hin. or even 3in. apart in a longitudinal direction measuring from 
centre to centre, and that the diameter of the rivets should not be 
less than seven-eighths of an inch; but without wishing to dictate 
any precise dimensions I would strongly urge on the attention of 
boiler makers the importance of taking into their consideration the 
suggestion that the diameter and pitch of the rivets should both 
b2 increased. 

**No. 4. I would also wish to call attention to the importance of 
insuring a higher degree of ductility in the plates of boilers for the 
high pressures now employed than has hitherto been the case, and 
would venture to ask whether it would not be well to have every 
plate stamped by the maker with the measure of its tenacity 
and its ductility, and to couple such a practice with a regular 
system of authorised tests, so that the correctness of the brand 
might be chequed. Such a practice it appears to me would have a 
most wholesome effect on the quality of boiler plates and tend to 
correct the present unsatisfactory terms of ‘ Best,’ ‘ Best Best,’ 
and ‘ Best Best Best,’ which are highly indefinite. 

**In conclusion, it appears to me that this explosion may be 
accepted as a warning by boiler owners, boiler makers, and boiler 
inspectors, and that two important principles may be deduced 
from that in boiler construction, equipment and 
setting, eve ing should be accessible and aboveboard; and 
secondly, that for the high pressures now employed more atten- 
tion should be ge to the ductile quality of the plates than has 
hitherto been the case. The adoption of these two simple prin- 
ciples will, it appears to me, do much to prevent the recurrence of 
such disasters as the one under consideration.—I remain, Sir, 
yours faithfully, “*LAVINGTON E, FLETCHER, 

“Chief Engineer.” 





THE ROYAL SOCIETY SOIREE. 

Tue soirée of the Royal Society was held on the 22nd, at 
Burlington House. The exhibition of scientific apparatus was 
very complete and interesting. Lord Lindsay explained his 
double-action spectroscope, manufactured by Grubb, of Dublin. 
Mr. Barlow made, by a most ingenious instrument, short-hand 
automatic to the sound of the human voice, or at least by 
a pneumatic drum and an ink pen made the sounds of spoken 
words record their own forms on paper, leaving it to the study 
of investigators in time to decipher and read nature’s sound- 
signs, and translate them into intelligible language. On the 
centre tables were some philosophical instruments of the very 
highest interest made by Mr. J. Browning—namely, a large auto- 
matic spectroscope with compound prismsmade for the large equa- 
torial at the Greenwich Observatory, from designs by{Mr. Christie, 
first assistant to the Astronomer Royal, by whose permission 
it was lent. This instrument is so arranged that a dispersive 
power of forty prisms may be obtained ; and a most effective and 
novel micrometer invented by Mr. G. P. Bidder, jun., in which 
the spider lines of the measuring web are so contrived that 
instead of viewing them in the usual manner as fine dark 
lines on a bright ground, the field of view is quite dark, and 
the spider lines appear bright and may by coloured glasges be 
changed to red, green, blue, so as to contrast with the direct rays 
of the star or other object to be measured, and by a very simple 
diaphragm a band of the dark field can be brought across the view, 
so that the light of the star should not be at all interfered with. 
The principle of the instrument is that the image of the web is 
produced by reflection, and so interposed between the eye of the 
observer and the telescope; and another of its advantages is that 
the lines are not nearly so much magnified as they are in the ordi- 
nary micrometer. The electrical apparatus for carrying out the 
block system or space interval between railway trains on the 

uth- Railway, by Mr. L. V. Walker, is also a remark- 
able adaptation of electricity, The President, Dr. Hooker, direc- 











| tor of the Botanic Gardens at Kew, received guests in the entrance 


saloon, which, with five other magnificent apartments, were rich 
in scientific and artistic collections. Mr. Crooke’s experiments, 
showing attraction and repulsion accompanying radiation, were 
very delicate and pretty. In one a bar of pith was suspended by 
a fibre in a glass bulb, from which the air was removel by a mer- 
cury pump, and in this the pith bar exhibited strong repulsion 
when radiant light or heat was allowed to fall on one end; the 
heat radiated from the hand through the glass was quite sufficient 
to drive the pith bar quite round. The vacuum must be very 
good for these results to be obtained, sufficient air to depress the 
barometric gauge twelve millimetres preventing the motion, the 
action being in relation to the surface acted on rather than of the 
mass. In a second experiment in which the pith bar was sus- 
pended in a glass bulb containing air at the atmospheric pressure, 
when the radiant light or heat fell on one end the movement indi- 
cated attraction, Ina third experiment a glass beam with piates 
of platinum at each end was suspended at the centre by a torsion 
thread of glass and furnished with a reflecting mirror. A ray of 
light from a lamp a few feet off being reflected by it on a scale 
the minutest movements of the glass beam by the influence of light | 
or heat falling on the platioum terminals were rendered very 
visible. In a fourth the radiant light or heat fell direct ona sus 
pended mass of magnesium, similar actions resulting, demonstra 
ting still further their attractive or repulsive action, according to 
tbe medium acted on, One of the most complete electric recorders | 
we have seen for registering passengers by tram-cars and omni- 
buses was shown by Messrs. Whitehouse and Latimer Clarke, the ' 
chief features of which were that the passenger on seating made | 
electrical contact, and on rising broke it ; that the registering ap- 
paratus recorded, in four parallel lines, time, every minute, or 
other regular shorter interval ; distance run, and passengers inside 
and passengers outside, by short lines marked on either side of the 
respective line, according to the seats. The dioptric lighthouse 
apparatus shown by Messrs. Chance was very fine. The latest 
and one of the finest instruments for the demonstration of the 
effects of polarised light, which Mr, Spottiswoode used last week 
at the Friday evening lecture at the Royal Institution, was shown 
in action by Messrs. Tisley and Spiller ; and Dr. Gladstone sent a 
series of singular photographs of fluorescent substances. 





ESTIMATING BRICK IN FURNACE LINING. 

Tue following paper from the pen of Mr. Frank Fromstone, of 
the Glendon Ironworks, Pittsburgh, has appeared in the American 
Polytechnic Bulletin: 

In lining blast furnaces, it is customary to use two or three sizes 
of tapered brick, and as these will lay each one only to a certain 
radius, courses which have other radii are formed by using brick 
with parallel sides, along with the tapered ones, the object being to 
keep the joints as nearly as possible in a radial direction, 

In ordering brick for a furnace lining, it is of course necessary 
to find how many of each kind are needed, xs well as the total 
number required, For the sizes of brick we use, I have found the 
method described below convenient. A little examination will 
show that the question does not admit of a direct solution. 

We use the following sizes of brick : No. 29, Gin. small end, Jin. 
large end ; No. 6, 6in. small end, Sin. large end ; No. 30, Jin. small 
end, 7in. large end; No. 20, Gin. small end, Gin. large end; and 
No. 21, 44in. small end, 44in. largeend. All are 14in. long, and Gin. 
thick. No. 6 turnsa circle 3ft. Gin. radius ; No, 29, one of 7; No, 21 
is used only for the last brick in courses which do not come out 
nearly a» whcle number of brick of the other sizes; one per 
course is « sufficient allowance. 

A close enough approximation is got by dividing the whole 
height of the furnace into zones of 3ft. or 4ft. high, determining 
the brick necessary for a course, the radius of which is the mean 
radius of the zone, and multiplying the result by the number of 
courses in the zone for the total number requiredin it. If we call 
the radius of a course, or the mean radius of a zone, the brick 
for which we wish to determine r, and the length of a brick 
1, the outside radius of the ring of brickwork will be r+/. Then 
since the lengths of arcs, of different radii, subtending the 
same angle, are to one another as their radii; if ¢ be 
the length of any are on the inside circumference of the 
course, ¢ the length of the corresponding are on the outside 
r+l ye 

, 

Now to make the last joint in a series of brick run in the 
direction of a radius, we must find a combination of sizes, such 
that the length occupied by them on the inside circumference (t’) 
and also the corresponding length on the outside (¢’)) may both 
(nearly) correspond to a whole number of brick. It is evident 
also that as all the brick in the above Jist measure a whole number 
of inches on the large end, in using them ¢’ must be (nearly) a 
whole number of inches, say within 0'lin., and we need not 
examine further any value of ¢’ which does not fulfil this condition. 

Example : Let the mean radius of a zone 3ft. high be 4ft. (48in.), 
r+l _48 + 14_ 5.09, 

r 48 

The radius being more than 3ft. Gin. and less than 7ft. We know 
that we must use No. 6 brick, and also some 29's, 30's, 20's, (If 
the radius is 7ft. or more, it is evident that no 6’s can be used.) 

For a first trial, take 6 brick, then 

¢=6 x 6 = Sin. 
U = 36 x 1°29 = 46"44in. 
This differs from the nearest whole number (46) by 0'44in., more 
than the limit of variation fixed above. 
For 5 brick: ¢ = Gin, x 5 = 30in. 
t= 30in. X 1°20 = 38°70in. 

Still too far from the whole number. 

Take ¢ = 3lin., which we may make up thus: 
4 brick 6in. = 24in. 
1 No. 30 7in. = Tin. 


circumference, we shall have: t’ = 


then, 





dlin. 
t= 31 x 1°29 = 39°99 say = 40in. 
Now we have for the outside : 
No. 30 — Tin, 


4 brick = x 





7 +x = 40in. 
X == 33in, 
But 4 No, 6 = 8in, x 4 = 32in., lin. less, hence 1 No, 30 to 4 
No. 6 is too many, and we must try a greater number of*brick. 
For 13 brick 
t 13 X Gin. 7S8in, 
v 78 x 1°29 100°62in. 
Not near enough toa whole number, For 12 brick, Gin. on 
small end and 1 No. 30 
¢t =12 x Gin. + 7 = 79in, 
t= 79 x 129 = 101 Vlin. say 102in, (nearest whole 
numbcr.) 
For the outside we have : 
" 1 No, 30 = Tin, 
12 brick = x 





x= 95 
This we can make up thus: 
11 No. 8 @ 8in, = 88in. 
1 No. 29 @ Tin. Tin. 





an 


For every 13 brick therefore we require : 1 No. 30, 1 No. 20, 11 
No. 6. Now the-circumference of a circle 4ft. radius is 25*1ft. and 





to lay it will require 50 brick (counting all the brick Gin. on the 


small end) say: 4 No. 30, 4 No, 29, 42 No. 6, total, 50, And the 
zone will take (since it contains 6 courses in height) 24 No. 30, 
24 No, 29, 252 No. 6, total, 300. 

It is convenient to draw a section of the furnace on one page of 
a sheet of paper, to rule the opposite one into columns for the 
different sizes of brick, and then to write the numbers for each 
zone opposite to it ; a glance then shows what brick are needed in 
each part of the furnace. I have counted the brick in different 
zones, and find that they agree very nearly with the numbers 
previously found by the above plan,—near enough at least to get 
the proportional numbers in the whole lining. The same method 
may be used for brick of any other sizes, but if the ends do not 
measure whole numbers of inches, of course the work will be rather 
more troublesome. 

Norte.—To find the radius to which a given size of brick will 
lay: Taper: length:: small end: ius. Example No. 6 
brick : large end, Sin. ; small end, 6in.; taper, 2in.; length, 14in. 

2: 14::6:x 
x f2in. — 3ft. Gin, 
Glendon Ironworks, Penn., Nov., 1873. 








THE BED OF THE PACIFIC. 

THE Honolulu Gazette of March 4th gives some interesting 
details of the work of the U.S, steamer Tuscarora, Commander 
George E, Belknap, in surveying the ocean bed of the North 
acific. It says:—‘‘The Tuscarora commenced her work in 
the Pacific in September, 1873, and sounded on a route 
running westerly from Cape Flattery, at the entrance to Puget 
Sound, to a point about north latitude 53 deg., and west longitude 
150 deg., near the Aleutian chain of islands, On this voyage thirty- 
four casts of the sounding apparatus were made, varying in depth 
from 58 fathoms near Cape Flattery to 2534 fathoms at the point 
in mid-ocean stated above. This is known as the northern tele 
graph route. The second voyagelof the Tuscarora is the one in 
which she is now engaged. It commenced at San Diego, Southern 
California, which port the ship left on the 6th of January, 1874, 
and following a straight line to these islands, arrived here on the 
2nd of February. During the twenty-seven days occupied on the 
passage sixty-two casts were made with the sounding apparatus, 
varying in depth from 71 fathoms off San Diego to 3054 fathoms 
(about three and a-half statute miles) in mid-ocean, and 63 
fathoms near these islands. On the first night out after leaving 
San Diego, the lead suddenly struck bottom in 203 fathoms, the 
previous cast having shown a depth of 1053 fathoms. The cup was 
drawn up much battered, and without having secured any sand, 
which showed that it must have struck on the pianacle of a sub- 
marine range. A second cast made as soon as possible showed a 
depth of 323 fathoms. This seems to prove the existence of a sub 
marine mountain range running parallel with the coast, as was 
believed toexist by Lieut. Brooks, of theschooner Fennimore Cooper. 
Whatever ridge there may be is thought to be irregular, and not 
continuous, About eighty miles east of Hawaii the ocean 
bed indicates « rise of 3500ft. above the level to the east and 
west of it. Here, we may presume, is the germ of a new 
volcanic island, now gradually rising. Whenever the survey of 
the ocean bed is made in a more south-easterly direction from 
Hawaii (which is the course that the voleanic upheavals in this 
ocean are found to follow) the summit of a submarine volcano 
may be discovered much nearer the surface than on the line which 
has been lately surveyed. The apparatus in use for sounding on 
the Tuscarora is what is known as Thompson's, A fine steel piano 
wire serves for a line, and has been found well adapted, as it pos 
sesses pliability and great strength, and is capable of sustaining a 
weight cf over 200 Ib., yet weighing only 12 lb. to the mile. 
This wire is carried down by means of a 55 Ib. iron shot, which 
becomes detached as soon as it strikes the bottom. The copper 
cup which brings up the sand is attached directly over the shot, 
and is invariably brought up filled with mud, sand, or ooze, which 
is generally very fine, the colour varying in different localities, but 
usually partaking of a light olive. Some specimens which Lieut. 
Brooke had taken in a higher latitude were of a lighter or greyish 
colour, and as fine as flour. The wire used in sounding is reelea 
on a drum 2ft. in diameter and a few inches in breadth, and 
though it has been used over 200 times it is bright and free from 
rust as When first brought on board. The shortest time occupied in 
making a sounding of 2500 fathoms (over 24 miles in depta) and 
reeling the wire in again was one hour and twenty minutes, though 
generally it takes over two hours. No accident of any kind has 
been reported to us. Many interesting facts will doubtless be 
elicited from this new branch of the naval service. The tempera- 
ture of the water, at the depth of two to three miles, does not 
vary much, ranging from 52 deg. to 35 deg. Fah., but at less 
depths it is probably intiuenced more by currents tlowing from 
warm and cold latitudes. The popular belief that the density of 
water in the ocean increases in a great degree with its depth has 
been proved to be an error. For a long distance between this 
group and the American coast the bed of the ocean was found to 
be very level, varying scarcely a fathom to the mile, so that, to 
use the expresive phrase of an officer, a railroad train could be run 
over most of the ocean bed surveyed. So far as the survey has 
been made between this group and the coast, the ocean bed has 
been found most admirably adapted for laying a telegraphic cable. 
The ridge referred to presents no obstructions whatever, as the 
rise on either side is quite gradual.” 








THE INstiTuTION or Civil ENGINEERS.—The current session 
of this society is now rapidly drawing to aclose. The twenty- 
third and last ordinary meeting will be held on Tuesday, the 12th 
of May. Many of the other scientific bodies of the metropolis 
assemble only once a fortnight, or less frequently, so that, as the 
meetings of this Institution |take place weekly they are more 
numerous than the generality of similarly constituted institutions. 
A second series of supplemental meetings, for the reading and dis- 
cussion of papers by students, was commenced on Friday last, 
when a communication by Mr. Carey, descriptive of ** Interlocking 
Gear for Railway Points and Signals” was brought forward, Mr. 
F, J. Bramwell, F. R. $., being in the chair. These meetings will 
be continued on the evenings of April 24th, May Ist, Sth, and 
15th, when essays will be taken on ** Practical Ironwork,’ ** Mon 
mouth Railway Lridge,” ‘* Railway Accidents,” and ** Dock Con- 
struction,” by Messrs. C. G. Smith, W. Armstrong, J. M. Small, 
and A, Fyson, respectively, the chairmen being Mr. George Robert 
Stephenson, Mr. Brunlees, Mr. Woods, and Sir John Coode. 

ARBITRATION,-—Much is being insisted upon just now with regard 
to arbitration as a means of settling various disputes between 
employers and the employed. ‘To a limited extent the plan is 
sound, and it is certainly preferable to the rough arbitrament of 
strikes and lock-outs, Afier all, however, it must be remembered 
that arbitration can never finally settle the case. If the arbitrator 
decides in favour of the master, the workmen, as a rule, are dis 
satistied. If he inclines to the latter,.the employers are apt to 
think themselves hardly used. Generally speaking, it will be 
found that arbitration resolves itself into a mere compromise, and 
that the amount in dispute is divided. In certain trades where 4 
sort of sliding scale has been mutually agreed upon, the course 
marked out for the arbitrator is tolerably clear; but in other cases 
where no such rules exist, he is left to his own judgment,’ and it 
may happen that he knows nothing whatever of the peculiarities 
and requirements of the trade in which the dispute has arisen, 
Arbitration is all very well when judiciously applied, having re- 
gard to all the cirenmstances ; but in the end it will be found that 
the general conditions of trade and the state of the labour market 
really settle points in dispute. Moreover, it is a bad precedent to 
establish that trades, professions, and industrial occupations gene- 
rally cannot manage for themselves, but must be perpetually re- 
cast by external intluences,—Capita/ and Labour. 


Serer ae 


eS EEE Ee a 


a i 


0 Te > 


—— 


a 





278 


THE ENGINEER 


AprIL 24, 1874, 











WATER PRESSURE ENGINE 


MESSRS. WYSS AND STUDER, ENGINEERS, ZURICH, SWITZERLAND. 
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THE engine which we illustrate in the annexed engraving has 
been designed chiefly for working machinery hitherto driven by 
manual labour in towns and other places where steam power is 
either too expensive or prohibited because of its danger and other 
inconvenience. The introduction of waterworks and conduits 
with high-pressure water for the domestic supply of towns has 
made it desirable to obtain a convenient motive power for driving 
lithographic and printing presses, wood and iron working 
machinery, pumps for distillery purposes, hoists, and other 
machinery not requiring very great power. Messrs. Wyss and 
Studer point out that its application is not limited to town 
industries, but that it may be used advantageously in larger pro- 
—- for natural falls of water from twenty metres upwards, at 
east where the water does not contain pebbles or rough sand. It 
may further be applied for raising and forcing liquids, such as 
sewage, for cleaning pits, as fire pumps, or for contractors’ purposes, 

At a glance it will be seen that this engine closely resemb'es 
Schmidt's, illustrated in our eo January 26th, 1872, but the 
arrangement of the valves is different. The cylinder of this 
engine is oscillating, deriving its motion in the ordinary we he 
the crank being directly connected to the head of the piston-rod, 
and is supported on its trunnions by fixed oe cast in one 
piece, and directly connected with the crank shaft bearings. 
These two double bearings are bolted upon a foundation plate, 
supporting an air vessel on its after part. They are further con- 
nected by stays, as shown. ‘The cylinder carries at both right and 
left sides flat faces turned and adjusted truly rectangular to the 
axis of its trunnions, Into these faces open the ports of the two 
water passages contained in the lower part of the cylinder body 
communicating at their other ends with the bore of the cylinder. 
Adjusted — to them, and so held up as to be easy but tight 
against the cylinder faces, are two boxes, one at each side, which 
receive in the first place the water from the conduits and distri- 
bute it by a corresponding port contained in its face alternately to 
the two cylinder ports, and consequently fore and aft of the piston. 
A fly-wheel is provided to overcome the dead points which occur 
at each end of the stroke. The water which has ‘ormed its 
work is expelled by the returning piston back through its passage, 
and enters the above-named boxes through two separate ports to 
the — and left of the admission port, whence it flows through 
suitable conduits to the drain pipe into the sewer, or other 
receptacle whence it may be used again. The screws are used for 
the purpose of setting and fixing the valve boxes in their proper 
positions in reference to the — ports. By means of the set 
screws they are screwed slightly up to the cylinder to make a 
tight joint between their faces, and still allow of free motion of 
the cylinder between the boxes, If the engine is used as a steam 
or air motor the air vessel is, «f course, omitted. 

Herr V. A. Burkli-Ziegler, town engineer, Zurich, has carried 
out a set of experiments with one of these engines working with a 
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results, the efficiency of the engine approaching, according tu his 
figures, as much as 9°) per cent. 





PECULIARITIES IN THE MANUFACTURE OF 
SEWING MACHINES. 


At a gathering of the employés of the Howe Sewing Machine 
Company held recently in Glasgow, Mr. F. M. Tower (one of the 
directors) gave an interesting description of the process of manu- 
facture. After some remarks on other machines, he said the Howe 
Company had always striven to manufacture every component 

art themselves, from the wood-work in the table, and the castings 
Nom the foundry, down through all the great varicty of pieces to 
the most minute screw, pin, or washer. In the ordinary 
machine for family use there were about 130 distinct pieces, 
exclusive of table or stand on which it was worked, and which 
comprised about thirty more. There were duplications of many 
of these which would bring the whole number required for th 
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been known to reach 30,000 or 40,000 per week in the mother 
establishment in America, and in needles far more than that. 

Of the 130 distinct pieces comprising the machine itself, they 
enumerated 915 separate operations to complete them fur the 
hands of the inspector before they were put together in the form 
of acomplete machine. The whole system of gauging their work 
when finished, so that all the parts of a kind might & interchange- 
able, and the different parts might go together when taken at 
random without special fitting by hand, was another very marked 
distinction in their system of manufacture. Much more so was 
the plan, pervading their whole establishment, of gauging the 
work itself while in operation, and all the very expensive apparatus 
not only for requiring machinery and steam power to do as much as 
possible of the work, but for confining the application of power in 
each instance, so that the work should always be done at the same 
ope and distance with all exactness possible. It was this beyond 
all dispute which distinguished their manufacture from any other, 
and which had been carried further in the manufacture of the 
Howe machine than in any other industry whatever. Mr, Tower 
also pointed out that another advantage of their system was that it 





machine actually in sewing order up to about 160, or all plet 
with the stand, close upon 200. Of these 130 distinct pieces twelve 
only were plain iron castings from the foundry, requiring, 
however, very numerous cuttings and shapings before they were 
ready to take their place. Forty pieces more were screws, all 
varying in shape and size, according to the duty they were to 
perform, Their manufacture was a most curious and important 
part of their work, accomplished by means of special tools, not 
nown, except in one other kindred establishment, to exist on 
this side of the Atlantic. About forty more pieces were punchings 
from sheet metal, either brass or steel, very many of them after- 
wards pressed into peculiar shapes, and receiving more or less 
machinery to suit them to the purpose. About two dozen more 
pieces consisted of pins, a part of which, under the technical 
name of studs, formed the bearings of rotation in the sewing 
machine ; for wheels and levers were also among the most difficult 
and most interesting portion of their work, requiring also special 
tools known only to themselves and one or two other establishments 
in Europe. About a dozen stamped forgings, requiring also the 
importation of special stamping machines for their manufacture. 
went through a great variety of operations before they were fitted 
to join with the other parts in making the whole machine. The 
weight of the machine in ordinary family use, without the stand, 
was 181b., of which 14 1b. was taken up by the foundry castin 
alone—twelve in number—leaving, therefore, the rennehaia ig 4 1b. 
to 148 different pieces of metal. These were all manufactured 
within the walls of the company’s works, in lots of 10,000, 25,000, 
or 50,000 at a time, by means and appliances which enabled them 
to turn them out far better and far cheaper than they could order 
them elsewhere, the quantity required by their business being such 
aa to justify their obtaining plant and implements necessary for 
the manufacture. In some smaller pieces the consumption had 





enabled them to employ unskilled labour throughout their 
establishment. Steadiness and fidelity quickly enabled the un- 
skilled labourer with smaller outlay of manual effort and nerve 
to earn far better piece-work wages than the skilled workman 
under the regulations of his guild or the customs of his trade. If 
the invention of the sewing machine was a boon to the people, the 
manner of making it as there carried out was a still greater one, 
and if it could be transferred to the manufacture of other things 
would most assuredly make itself felt as such. The capacity of 
the machinery now placed in the large works of the company in 
the east end of Glasgow, was stated to be the production of from 
200 to 259 machines per day. 





An Important Point AS TO CHEQUE PaYMENTS.—At the last 
Liverpool Asizes, before Mr. Justice Denman, anaction was brought 
by Messrs. Tuck and Co., india-rubber manufacturers, against Mr. 
P. H. Muntz, M.P. for Birmingham, to recover a sum of 
£163 3s. 11d., for Esme sold and delivered. ‘‘he facts were very 
simple, but involved a nice point of law. In November, 1872, the 
defendant ordered goods from the plaintiffs to the amount claimed, 
and in the following January he remitted a cheque for the money 
through the post. There was no evidence to show that the cheque 
ever reached the Messrs. Tuck ; but in February of last year it 
was presented at a bank in Liverpool and cashed. t was 
endorsed in the name of the plaintiffs’ manager, but the signature 
was afterwards discovered to be a forgery. The question of law 
was, supposing the cheque had not actually reached Messrs, Tuck, 
but was stolen and dealt with by somebody else, were Messrs, Tuck 
and Co. or Mr. Muntz to bear the loss, After the case had been 
partly heard, it was wey to enter a verdict for the plaintiffs, 
with leave to the defi t to move on the point of law, 
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MR. W. HOWE, CLAY CROSS, ENGINEER. 
(For description see page 280.) 
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THE use of high-pressure steam, espe- 
cially in marine engines, which has 
become so universal during the last few 
years, has required a stronger construction 
and form of boiler than hitherto em- 
ployed. 

In order to retain the large diameter 
so convenient in marine boilers very strong 
plates are necessary, and it is now no 
unusual thing to have boilers in use at sea 
with plates of lin. and even upwards in 
thickness. Such boilers require to be 
constructed with rivets of sizes that cannot 
he satisfactorily set up by mere manual 
labour; and of late years, after many 
applications of steam and gearing for this 
purpose, hydraulic power has been em- 
ployed with the best results, 

The first thing that strikes an observer of 
this new process is the entire absence of 
that most deafening noise, the usual 
accompaniment of ordinary riveting; and 
a little further attention will show that 
this absence of noise is itsleast merit. By 
the quiet, steady pressure rivets are en- 
larged throughout their length and fill up 
all roughnesses or irregularities inside the 
punched holes they enter, so that the 
remain firmly fixed, even when one or both 
of the heads are cut off, and must be 
drilled out altogether should it ever be 
necessary to remove them. The pressure 
not only forms heads on the rivets, and 
effects the above named compression, but 
it holds them up, and the plates also, close 

together, until the former are sufficiently 
cooled to bear the strain, and even draws 
the plates closer together by subsequent 
contraction, 

The above illustration shows Messrs, 
Mc’Kay and Macgeorge’s patent hydraulic 
riveter, which has been for some time in 
use at the Millwall Docks Engineering 
Works, London. This machine is one of 
the most powerful of its class, and gives 
a pressure of 60 tons upon the rivet, an 
amount abundantly sufficient for the 
largest class of boiler work hitherto re 
quired for marine engines. Above the 
machine stands a powerful travellin; 
crane, from which boilers are suspend 

over it, their (ordinary) horizontal axis of 
course then being in a vertical ition. 
Circular seams of rivets are brought to the 
machine by the simple process of turnin 
the boiler round on a swivel and verti 
seams by raising or lowering it in the 
usual manner with mechanical arrange- 
ments of this class, 

The pressure is derived from an accu- 
mulator, anditamounts to 700 lb. persquare 

in the present case. This pressure is 
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moved the levers their entire distance by 
accumulator pressure, it is evident that 
great waste of power would ensue thereby, 
and in all direct acting steam riveting 
machines this waste must come from the 
nature of their construction. 

The hydraulic cylinder, and all valves, 
levers, weights, &c., are oy in a pit 
Lelow ground, clear out of the way of men 
working, and safe from frost or accidental 
injury. Of course the pit is covered over, 
and in winter carefully protected from 
cold, and where, as is sometimes the case, 
these machines stand practically out of 
doors, a precaution of this kind should 
never be neglected. 

The upper end of the powerful cast iron 
levers which form the most conspicuous 
part of this machine are perfectly free 
from all surroundings, except only a con- 
veniently placed handle for starting or re- 
versing; this handle stands behind one 
of the levers, and therefore does not appear 
in the present illustration, These levers 
are so strong that any accidental blow 
given to them can do no harm; and the 
readiest access is obtained to every part 
of the machine. Steel dies are simply 
placed in bored holes, and naturally hold 
themselves there. 

When all is prepared, and a heated rivet 
in position, a movement of the handle 
admits h’~h-pressure water to the smaller 
cylinder, the dies rapidly close upon the 
rivet, the self-acting valves admit water to 
the larger cylinder, and without noise or 
vibration the work is done. The dull, 
heavy pressure crushes together the thick 
plates, and after holding them and the 
rivet together for a moment that the latter 
may cool, the pressure is released, the dies 
recede, another rivet is soon completed, 
and a boiler is finished with astonishing 
ease and rapidity. 

The distance from the centre shaft on 
which both levers work to the dies or centre 
of hydraulic cylinder is 6ft, in the present 
case, so that after deducting the centre 
bearing, and wrought iron straps to carry 
the tensile strain, there remains a clear 
space of 5ft, for boiler plates, and this is 
found to be ample for the several classes 
of work for which this particular machine 
is used. 

To all those interested in the develop- 
ment of high-pressure at sea, such a ma- 
chine as we have described cannot 
fail to be most interesting; and still ic 
is only one element in those most numerous 
fucilities we owe to the inventive powers of 

i machines 


our mechanical engineers, 
as this compensate in some measure for 


a smaller cylinder. By this arrangement a considerable saving of | the enhanced value of labour and materials, and no one who has 


inch 
— admitted into the large cylinder when the dies come in con- 
with the hot rivet, the ‘‘slack” being taken up by the action of | power is effected; for if the large cylinder took its supply and | read the pages of this journal can have failed to notice this en- 
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couraging fact. No sooner do workshop requirements outstrip ex- 
isting means of production, than forthwith tools are invented, or 
new processes discovered, and we stiil retain our control over the 
inert resistances of material things. 





200-H.P, WINDING ENGINES AT MORTON 
COLLIERY, 


IN our impression for March 6th we referred to the Claycross 
Company’s Morton Colliery, close to Doepark station, near Chester- 
field, and we then spoke of the winding engines designed by Mr. 
William Howe, engineer to the Claycross Colliery Company, as 
being admirable examples of winding machinery, presenting some 
novel features, These engines we illustrate at pages 279 and 282, 

The cylinders are 30in, diameter, and the pistons have a stroke 
of 5ft. The winding drum is 15ft. in diameter, and the pit is 305 
vards deep. The weight of coal generally drawn at one time is 
10 ewt., raised in 35 seconds, or at the rate of 1568ft. per minute— 
equivalent to about 213-horse power. 

The mode in which the slide valves are worked is very peculiar, 
It will be seen that the eccentrics are mounted on a second or 
counter shaft, This shaft is driven by a drag link from a point 
in the connecting-rod, and a compound motion is thus produced, 
which is extremely curious. The effect is that the velocity of the 
eccentric continually varies, being quickest at each end of the 
stroke, which is just what is needed. The slide valves are balanced, 
as shown in engraving, and an india-rubber ring is used to keep 
the joint tight between the valves, and this is found to stand very 
well, lasting from one to two years. This valve was patented by 
Mr. Howe, in ignorance that Mr. Wilson, of the firm of Nasmyth, 
Wilson, and Co., Patricroft, had anticipated him. A satisfactory 
arrangement was made between the parties. 

The engines stand in an excellent house, and are like everything 
else at this pit, kept in admirable order ; they are handled with 
the utmost ease by the attendant. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents, ) 








FIRE CONQUERING, 

Sir,—A committee of the Society of Arts has been deliberating 
on the best means for preventing such conflagrations as have 
occurred in Chicago, Boston, and other American cities lately, and 
according to the daily papers the members of that committee have 
come to the same conclusion as an American Indian did when he 
saw a forest on fire; he said it could be extinguished if it were 
possible to empty the Mattawamkeag river on to it. I wonder do 
those gentlemen know that Chicago and Joston were both well 
supplied with water when they were burned? 
tion was owing to faulty construction and the use of inflammable 
materials more than to want of water, of fire engines, or firemen. 
{ wonder do those gentlemen know how carbonic acid is generated. 
and what effect it has on fires? Carbonic acid is generated by 
the combustion in oxygen of all matter containing carbon. Being 
asmith, I have studied the nature of fire, and therefore know that 
in general, if the carbonic acid gas which a fire generates be 
prevented from nee, extinction will soon occur, This end 
may be attained in buildings having walls and roofs of non-in- 
flammable materials by providing all windows and skylights, all 
external apertures, such as doorways, &c., with iron shutters jin. 
in thickness, and providing all chimney or other flues with dam- 
pers. This arrangement would prevent floors from becoming re- 
verberatory furnaces as soon as the windows are broken by heat 
expansion. Ricuarp McDurr. 

33, Drummond-crescent, Seymour-street, N.W., 

April 16th. 





THE INSTITUTION OF MECHANICAL ENGINEERS, 

Sm,—I hear that most of those few members of the Institution 
of Mechanical Engineers who are opposed to the idea of moving 
the headquarters of the institution from Birmingham to London 
object on the ground that it is not fair to our secretary to expect 
him to move to London, and to leave behind him his valuable and 
lucrative local private practice as an engineer, &c. I think those 
members who have this idea will on reflection feel that it cannot 
be right that the welfare of a large and almost national institution 
like the Mechanical Engineers, with nearly 1000 members, should 
be sacrificed for the benefit of one man, however great his services 
may have been, 

Fortunately the state of the funds of the institution—with a 
surplus of nearly £10,000—is such that without any difficulty 
whatever the institution could, and should, when it moves to 
London, make to its secretary such a present as would fully 
remunerate him for the resignation of his post as secretary, and 
thus enable him to continue his other lucrative employments in 
Birmingham. And I think when we remember the twenty-seven 
years of constant service which the Institution of Mechanical 
Engineers has received at the hands of its present secretary, there 
are few, if any, members who would not gladly vote any equitable 
sum as a recognition of those past services when the secretary 
retires on the moving of the institution to London; and I know 
that many members have already suggested, in conversation, that 
such a course would be due not only to the secretary, but a duty 
on the part of the institution itself. 

I hope you will enable me to give to this suggestion the wide 
publicity insured by its appearance in your columns, as I feel 
certain the idea needs only to be suggested to meet with almost 
unanimous acceptation by my brother members of the Mechanical 
Engineers, FIAT JUSTITIA, 

London, April 22nd, 1874. 





Sir,—I have read with great interest the various letters ad- 
dressed to you and your contemporaries on matters relating to 
the above institution, all of which I presume have been written 
with a view to the meeting to be held in London on the 30th inst., 
and in the hope of some definite line of action being determined 
upon to strengthen the hands of the council and open out a fresh 
and vigorous era in the management and usefulness of the 
institution. 

The complaints seem to be limited in a great measure to the fol- 
lowing. (1) Inwhat lies the cause of the withholding, or at all events 
not publishing, the “Proceedings” in a reasonable time before the 
whole thing is out of the minds of even the members present? 
(2) Is it caused by the official premises and its accompani- 
ments of secretary, Xc., all being out of the daily reach and 
influence that London, for instance, would for many obvious 
reasons exert to keep them alive to the proper and efficient 
discharge of their duties’ (3) Is it r le, feasible, or 

ossible that in the time devoted, say once in three months, at 
the outside three hours, anything like justice can be done to the 
papers read, either in reading, discussion, or in any way to im- 
prove the opportunity of exchanging the varied views of the mem- 
bers present, for the general good and information, and which is pre- 
sumed to be the object of the ting of the bers as op to 
an ordinary printed private communication of a writer's views? (4) 
Can it be expected that fg ee narra able to write papers worthy of 
the meeting, will expend their time and money, and give the meth- 
bers the benefit of their originality and experience under such an 
arrangement? (5) Hence complaints of the quality of the papers ? 
(G) Is or is it not a fact that all the eminent men in our pro- 

* fession-— whether or not having, or being engaged in, business in 
the country, are to be found where successful engineers “‘ most do 
congregate ””—in London—and if so, why not have some such 
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From these I think it extremely desirable that the sooner som 
settlement of the /ocale of the institution is made the better, and 
that it should be where the secretarial routine department should 
be kept from absolute sleep; and once this is finally settled such 
arrangements may be made by the council as will fully develope 
the purposes for which they hold office, and which I believe every 
member is ready to credit them with, viz.,a free interchange of 
ideas amongst the members of a profession which is second to 
none in individual talent, yet seems at present to be behind all 
others in that unity and largeness of views in the matter of suitable 
modes of giving them expression, A Member I.M.E. 





THE ASUTON COLLIERY EXPLOSION, 


Sik,—It is possible that I may not have quite correctly under- 
stood the reports published in the daily papers of the recent 
colliery explosion at Ashton-under-Lyne, and it is also possible 
that the reports themselves, written, no dcubt, in haste, and under 
the excitement which must necessarily be one of the results of so 
terrible a catastrophe, may not be quite accurate ; but if the im- 
pression conveyed by them to my mind be a correct one, the diffi- 
culties encountered by the rescuing party were very materially 
increased by the fact that the stable containing not only the horses 
but their supply of provender, was situated in immediate proxi- 
mity to the bottom of the winding pit, and that the taking tire of 
the hay, straw, and corn, stored near the stable formed a fiery 
barrier to many attempts at rescue or escape. 

Looking back at my recollection of colliery arrangements, I find 
that as a general rule the location of underground stables is such 
as would appear to have obtained at the Astley Deep Pit, id 
est, as close to the winding-pit as may be, and this for the simple 
reason that there is then a saving of haulage cost along the under- 
ground roads, and that in fact to some extent it is cheaper to 
send the horse to his food than the food to the horse. But there 
are other questions involved, and the object of this present note is 
to point out that whatever may be the economy resulting from 
such arrangeinents it is an economy the effectuating of which is 
attended by extra risk to human life. It amounts, in fact, when 
looked at in the abstract, to this: a certain piece of ground is 
known to contain explosive matter, and it is also known that in 
obtaining what is needed from that piece of ground a risk of fire 
and its effects must be undergone by the labourers; there is 
but one entrance to that ground, or field, and carefully about 
that entrance is coliected the inflammable matter at con- 
venient disposal, the ignition of which effectually bars all 
possibility of ingress or egress. Of course this illustration 
assumes that so far as means of escape goes the ground 
or field in question is, saving the gate, as thoroughly closed 
to the passage of living beings as is a winding pit when there 
exists a fire at the bottom similar to the one which burned 
at Astley Deep; and what I wish to impress upon colliery owners, 
»voprietors, and also the Government inspectors, is this: that the 
most unfitted place for the location of underground stabling, and 
the consequent storing—at all events to some extent—of forage, is 
the one usually selected, and which is generally as near as possible 
to the shaft. 

The point of how far horse-labour, in these days of pneumatic 
machinery, wire ropes, and hydraulic motors, may eventually dis- 
appear from the depths underground, does not, to my mind, much 
affect the question; for I venture to hold that the saving, by con- 
siderate precautions, of a single human life is worth an hundred 
princes’ ransoms; and that although to stable their horses as near 
as is possible to the pit bottom may relieve colliery proprietors of 
some charges, they have no right so to do, but dare to do it from 
the irresponsible position in which under even existing legislation 
they are, for themselves at least, fortunately placed. 

GEORGE M, FRASER, 
FUEL ECONOMISERS, 

Str,—Anent fuel economisers: in reply to your wise challenge 

at foot of letter on this subject in THe ENGINEER of 17th inst., 

I now forward you letter received this day from one of my clients, 

who has one of my vertical pipe fuel economisers in operation for 

some considerable time. 

The boiler is of the ordinary Cornish type, with two internal 
flue tubes and conical pipes, made by one of the best I bi 
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venture to state, the true explanation of the condensation and loss 
which occur in non-jacketed cylinders, J. MoGinray. 
Belfast, April 26th. 





Si,—In your interesting article in this week’s ENGINEER on 
“Cylinder Condensation,” you say that 11b. of steam at 36 Ib, pres- 
sure contains 031 units of heat. Should not this be 1161? This 
would make the condensation due to work done amount to 12 Ib. 
per minute instead of 151b., or 2:2 lb. or horse-power per hour 
instead of ‘‘less than 3.” Were it 15 lb. per minute it would be 
1 1b, of steam for each 21-horse power, whereas 12 lh, per minute 
gives 1 lb. for each 27-horse power approximately, which is what 
you give as the rule in your article on “Liquefaction” in Tur 
ENGINEER of 31st October, 1873. 











i \ PISTON-ROD END 
| ' \ — 
\ YA 
. = ! 
: ~*~ rf 
s 5 aa “ 
K 
ait r 
| j \ 
"i! \ 
1 ¥ =F ¥ . 
i od ne a 
2] ~ 
Se s y 
DIA. OF PISTON S2" sTROKE 5S” STROKES PER MIN.JZO 


cur ofr ar Flo" oF THE STROKE, PRESS.IN VALVE CHEST #0LES. 
BOILER PRESSURE =~ 4548S. ABOVE ATMOSPHERE 


I inclose you diagrams of a horizontal condensing engine which 
has just come under my notice. Is not this a case of ‘‘ wasteful 
condensation?” I can only account for one side being worse than 
the other on account of the piston-rod having an additional evil 
influence, and the curve is higher owing to there being a greater 
quantity of water to re-evaporate. I may be wrong in my views, 
but as the steam ports are fully large, and I believe there is no 
wire-drawing, I can account for the loss in no other way. 

The calculation would stand thus:—1 1b. of steam at 40 Ib. con- 
tains 1163 units and 1163 x 772 = 897,836 foot-pounds, Indicated 
power of engine = 145-horse power x 33,000 = 4,785,000 foot- 
pounds and 4,785,000 — 5.5 Ib., or 1 lb. per 27-horse power. But 
the cylinder takes 56°56 lb. per minute, and the loss by wasteful 
condensation will be 51°26 Ib. per minute. W. C. RAWLINS, 

Liverpool, April 18th, ° 

P.S. —Since posting my letter of the 18th, a difficulty has forced 
itself upon me which, I confess, I do not see my way out of, Re- 
ferring to your articles on cylinder condensation in THE ENGINEER 
of 27th March and 17th April, you say that the engine you have 
selected should use, theoretically, 74°57 lb. of steam per minute, 
and of this only 151b. per minute are used for work done. What 
becomes of the balance? If it is accounted for by wasteful con- 
densation, 74°5 lb. is not the theoretical amount necessary ; besides, 
as you say, it is what would be ‘‘if no liquefaction took place in 
the cylinder.” 

[Mr. McGilray’s letter hardly requires comment at our hands, 
It will suffice to say that we have drawn no hard and fast line, 
and we have definitely stated that in certain cases condensation 
does, no doubt, take place throughout almost the entire stroke ; 
but we have never found this result to ensue except in unclothed 
cylinders, or in well clothed cylinders using too high a measure 
of expansi Cond tion must be confined mainly to the 
cylinder lids and piston faces, and on this point all engineers are 
agreed. The difficulty raised by Mr. Rawlins is easily explained. 
Neither in the article published in our last impression, nor in that 
of the 31st October, 1873, did we attempt to define with mathe- 
matical accuracy the weight of steam condensed in performing a 
given amount of work, Those who desire such a definition will do 
well to consult the writings of Rankine and Clausius. All that 
we wished to do was to show in general terms what the practical 
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boiler makers, with all the modern improvements for economy. 
The statement will speak for itself, and practical men can judge 
of results, Impact surface, Xc., is only a theory. 
Economiser and Ironworks, JOSEPH TWIBILL, 
Manchester, April 22nd, 


Union Ironworks, Clowes-street, West Gorton, 
Manchester, April 2und, 1874. 

Mr. Jos. Twibill. 

Dear Sir,—In answer to your inquiry, you have below a statement of 
the heat escaping from my boiler, an average of 500 deg., and the heat of 
the water passing from the economiser into the boiler. Averages for the 
past six weeks 292) deg., as under, viz.:—292, 202, 293, 293, 293, 293— 
average 292}.— Yours truly, 8S. Brooks. 





CONDENSATION IN STEAM CYLINDERS, 


Sim,—I fail to comprehend the reasons which induced you not 
to publish my letter on this subject, while you publish most of the 
statements which it contained. I think that your readers will 
care less for the manner of a letter than for the matter, and so I 
shall not further refer to the reasons you have given for declining 
to publish what I believed to be very reasonable arguments. I 
may perhaps be permitted to say that I do not think engineers 
will underrate the value of theoretical diagrams, notwithstanding 
your want of appreciation of them. If we do not know in theory 
as you are pleased to call an enumeration of mathematical facts-— 
what the curves of a diagram ought to be, how is it possible to 
know whether in practice a diagram is good, bad, or indifferent? 

I will now turn to the main features of the article in your last 
number. You repeat that condensation is confined to the piston 
and lids, and that it can only take place during the period of ad- 
mission. From .this theory I dissent. No hard and fast line can be 
laid down as to the period when condensation takes place. So 
far, indeed, from condensation being confined to the time of ad- 
mission, there is ample evidence to show that it takes place 
during a very large portion of the stroke in non-jacketed cylinders, 
while the evaporation only comes at the end. 

Your arguments concerning the influence of surface are good so 
far as they go, but it is not possible to satisfactorily explain the 
enormous loss which takes place by condensation in the way you 

ropose, 

: My explanation is the same as that which I gave in my first 
letter, namely, that a much larger proportion of the condensation 
is due to external radiation than you allow for. <A loss of but 
1 per cent, is simply a when we consider that two 
large lids and, generally speaking, the valve-box are left un- 
clothed. In the next place, a great deal of ted 


would probably be. Mr. Rawlins is in error in 
assuming that the total heat of steam is to be dealt with in such a 
calculation as that given in our last oe so A certain weight 
of steam, say 15lb. per minute, is condensed into water, but this 
water cannot be cooler than the steam with which it is in contact. 
The total heat in the steam measured from zero is not 1161, but 
1161 + 32 = 1193, and the temperature of the water of condensa- 
tion is 260 deg.; and deducting this from 1193 we have, in round 
numbers, 931 deg.; and it is obvious that the heat contained in the 
water is not available for work, and we have, therefore, not 
included it in our calculation. It may be argued, however, that 
it is incorrect to refer the total quantity of heat available for work 
only to the average pressure in the cylinder; and this is un- 
doubtedly true in a sense, As the steam expands the condensed 
water is, perhaps, re-evaporated, and the steam so produced does 
work ; and, accurately speaking, the total units of heat available 
for work are represented by the difference between the initial and 
terminal temperatures. Thus, if the steam enters at 75 lb. and a 
temperature of 307°42 deg., and is discharged at 151b. and a 
temperature of 213°04 deg., the total heat per pound of steam 
available for work will be (1175°79 + 32) — 213°04 = 994-75, 
From this it will be seen that the mode of calculation we adopted 
involves a very trifling error of no practical moment whatever. 
Indeed, it is yet uncertain whether, under any circumstances, it 
is proper to assume that the water condensed in the early part of 
tbe stroke by the performance of work is ever re-evaporated 
effectively. Its effect is to render the steam in which it is sus- 
pended damp ; and although theoretically it may be assumed with 
correct that re-e ation does take place, we believe that in 
estimating the amount of steam condensed in any —_ engine by 
the performance of work, we shall be quite safe if we refer that 
condensation only to the average pressure in the cylinder, Either 
mode of calculation may be adopted, for, as we have shown, the error 
involved is in any case trifling. Asregards Mr. Rawlins’ diagrams, 
we would suggest that the loss of pressure at the forward end is 
due to want of lead in the slide valve, and not to the piston-rod, as 
he supposes. The balance of heat to which Mr. Rawlins refers in 
his postscript is carried away by the exhaust steam at the end of 
the stroke.—En. E.] 





A PROBLEM, 

S1r,—I have a ee. to ask you, and I want a reply to it. I 
had a pipe the other day about 8ft. long, 4ft. in a straight length, 
and 4ft. standing up thus L; it was stopped at both ends; asafety 
valve was attached to it screwed down to 120 lb. pressure, also two 
small taps; a ~ of water was put in, which of course occupied the 
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condensation occurs in the steam pipe. Indeed, engines always 
get saturated steam in the fullest sense of the word, unless a 
superheater is used. These facts alone will not account for the 
liquefaction, and I, therefore, repeat an argument which you have 
not thought it worth while to allude to, namely, that I have 
reason to believe, from a careful inspection of an enormous 

ber of di , that the received laws of the conversion of 
heat into work require a modification, which they will receive some 
time or another. Now, however much so-called scientific men ma‘ 
look down on and deride those who dare to hint that Joule’s 
coefficient is possibly not quite accurate, I mean to say by this 
that a much larger proporti: into water by 





on of steam is con’ 
the performance of work than is supposed. The presence of water 
in any quantity in steam ——_ to take all the life out of it, and 
were I certain that this letter would not share the fate of its 
fellow, I could adduce many instances to prove what I say. 








establishment and arra ent as the Institution of Civil Engi- 
neers, for place of aneetll ig and full discussion? 


" 





Mr. D. K. Olark was the first to call my attention to the non- 
vitality of damp steam, and in the non-vitality will be found, I 





bott the pipe, under which jets of gas were a - Soon 
the water boiled, soon the pressure gauge showed Bt . pressure, 
after which it quickly fell down to nothing, to the surprise of us all. 
I then opened one small tap, and there was nothing in the pipe, 
neither water nor steam, and the bottom part of the pipe was then 
very hot, We never saw the slightest escape of steam from the be- 
ginning to the end ; the pipe was lin. in the bore, Can you tell 
where the water and steam went to? ‘ H. B. 

London, April 18th. 

[As the phenomenon mentioned by our correspondent is curious, 
we publish his letter. In all p ity the whole leaked away 
unperceived. As he is positive that leakage did not take place, we 
suppose this explanation will not be regarded as satisfactory.—En. ] 





Tue late Mr. E. R, Langworthy has bequeathed £10,000 each to 
Owens College, the Manchester , Pree, and the Salford 
Royal Museum and Library. The college is to ‘tute a professor- 
experimental 
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RAILWAY MAITERS. 


THE new line of railway from Maidstone to Sevenoaks is now 
nearly completed, and is intended to be opened for public traffic 
onthe lst of May next. 

THE administration of the Belgian state lines has been experi- 
menting with the Heberlein and Westinghouse brakes. According 
+ Herepath the Heberlein system appears to have found the most 
favour, 

THE express on the Great Northern Railway leaving King’s Cross 
at 5.30 was delayed on Friday night thirty-five minutes at Selby 
by the engine and tender leaving the railsat some facing points 
leading to the platform. Another engine took the train into 
York at 10.50. 

A carp has been issued from the general offices of the Great 
Western Railway of Canada to its employés, prohibiting the use 
of liquor of any kind on the company’s premises while the men 
are on duty. For any contravention of the company’s bye-law the 
offender will forfeit 30 days’ pay, and be liable to instant 
dismissal, 

Tue French Council of State has adopted a project for the con- 
struction of an Algerian Railway from Arsus to Saida and Guerse- 
villiers, a distance of about 125 miles. It is intended to establish 
communication with the table lands which have been brought into 
cultivation, and to promote agriculture in Alfa by facilitating the 
removal of produce, 

THE Salonica and Adrianople railways in some places pass 
through marshy and feverish districts, which render the stations in 
those parts very unhealthy. The company have had their 
attention directed to the practicability of improving the sanitary 
condition of these stations by surrounding them with plantations 
of trees, and especially of the Zucalyptus globulus, which has come 
into much notice of late, and which is said to absorb large quan- 
ties of moisture, and to purify the air by camphorous exhala- 
tions. 

THEcomplaints that were made some months ago as to adeficiency 
of wagon accommodation on the Darlington section of the North- 
Eastern Railway have now ceased to exist, the Company having 
provided a large amount of additionalrollingstock. Altogetherclose 
on half a million sterling is now being spent in the North for the 
purpose of providing additional rolling stock, and wagon builders 
are thus kept fully employed. The New Hartlepool Wagon 
Company are pushing forward their works with expedition, and 
will soon enter the field of competition.] 

A CORRESPONDENT of the Chicago Tribune proposes to carry 
grain from the West to New York by means of a wire cable, to 
which would be attached bins 5ft. long and capable of holding two 
bushels each. At distances of 10 miles would be stationed engines 
of 150-horse power, to be used in working the endless cable, the 
operations of which would be precisely like the ordinary elevator, 
except that it would carry its load horizontally instead of lifting it. 
The inventor thinks that by this process wheat can be moved from 
Chicago to New York ata cost of 10 cents per bushel, after leaving 
a margin for repairs and interest on cost of construction. 


THE Railway Commissioners have given notice that by the 17th 
section of the Regulation of Railways Act, 1873, every railway 
company owning or having the management of any canal is required 
at all times to keep and maintain such canal, and all works, &c., 
belonging thereto, in good working condition, and to preserve the 
supplies of water, so that the canal may be at all times open and 
navigable. If any person is aware of anycontravention of this enact- 
ment, and will communicate with the Railway Commissioners at 
their office, West Front Committee Rooms, House of Lords, 
London, 8. W., stating in what the alleged contravention consists, 
the commissioners will forthwith make inquiry into the matter. 


A patent has been granted in the States for an improvement 
consisting of a combined seat and desk for railway cars. The device 
comprises a stiff spiral spring, situated in the base of an ordinary 
shaped stool, in such a manner as to receive the full weight of the 
occupant of the stool without permitting itto touch the floor. The 
ee serves to break all the jar and jolt caused by the motion of 
the train, thus affording a perfectly steady position to the small 
desk attached to the front of the stool. It is claimed by the 
inventor, after giving a careful test to his invention, that the occu- 
pant may write letters or make reckonings while travelling at the 
rate of thirty miles an hour, with all the ease and legibility 
attainable in his own counting-house. 

A comMITTEE of gentlemen in St. Louis, U.S., appointed to 
examine the matter of fireless locomotives on street railways, 
submit the following comparative figures:—(1) Summary of 
operating expenses per year for street railways with 22-horse 
cars and 200 horses: 


dols, 
Feed and grooming 200 horses... .. oe ee ee 82,850 
Depreciation of horses... .. os «+ se oe «+ «8 «+ 4,600 


Depreciation of cars se 1s we 1s oe ce ce oe oe «= 8,000 


Ordinary repairs Of cars... 4... ee ee oe eet 1,000 
Kiepairs of harness, shoeing, medical attendance .. .. 4,000 
Wages of conductors and drivers .. .. «2 .. «+ «. 29,200 
Repair of street (three-mile road) .. .. .. «2 e« «+ 1,800 

Total 2. we 00 08 08 06 cc co ce «© «+ 76,450 


(2) For street railways of the same carrying capacity, operated 
with the fireless locomotive : 


dols. 
Fuel and attendance for 2 boilers .. .. «2 «. «+ e«¢ 14,725 
Depreciation on 16 locomotives and 2 boilers .. .. .. 3,800 
Depreciation GlGGeS 2s .. oc ce co cf cc ce «- 9400 
Ordinary repairs of cars... . 800 


Ordinary repairs on 16 locomotives... .< cc cs cc cs 8,000 
Wages for drivers and conductors .. .. ss «. eo 
Extra wear and tear of rails .. .. .. 8 «+ «+ e+ 2,000 


to 
Sa 
= 





Total .. + co co oo of cc ce co co co oe 50,085 
Difference in favour of the fireless locomotive for twenty-car rail- 
way, 26,395 dols,, a saving of 33 per cent. 

AN attempt is now being made, under the auspices of the Chel- 
tenham Society for the Prevention of Cruelty to Animals, to 
introduce a new dead meat van, to avoid the necessity of carrying 
living animals. This is known as “‘ Acklom’s Patent Refrigerating 
Railway Van.” The body of the van is panelled with a net-work 
of galvanised iron of any required strength. This panelling is 
double, with a space between sufficient for the introduction of a 
layer of inodorous absorbent felt. The mesh of the net-work of 
inner panel is much smaller than that of the external panel, which 
should be as large as possible, so as to give free admission to the 
heat and atmosphere. The top of the chamber is not fitted with 
double panels, but over the whole of the single panel of galvanised 
net-work is a layer of the felt, and about a couple of inches above 
this, and not touching it, is the arched outer roof of van. The 
advantage of this arrangement is, that when the van is in motion 
there is a free current of air passing over the felt between the 
outer and inner roofing. On the top of the van is a galvanised 
iron tank, from which the water is conveyed by two or more small 
tubes to a covered galvanised iron gutter, which extends round 
the edge of the roof and is placed between the net-work panels ; 
the felt is lipped into this gutter, so that when the gutter is full 
the water rests on the felt, through which it is bound to percolate. 
The warmer the atmosphere, which all round the van comes into 
the freest contact with the moist felt, the more rapid will be the 
evaporation, and, consequently, the cooler the interior of van. 
The lower edge of felt rests in a metal-lined groove, which receives 
the drip ; this groove must incline from the centre to the ends of 
the van. The doors of the van, which should be only sufficiently 
wide to admit a quarter of a Cartase, may be lined with felt pro- 
tected by wire netting. The felt on the roof and doors need not 
be moistened; the temperature will be found sufficiently cool 
without, The van is 17ft. in length ; measurement of interior, 
7ft. wide and 6ft. in height. Itis fitted with rows of strong double 
hooks, capable of carrying about 4000 lb. weight of dead meat, 








NOTES AND MEMORANDA. 


AccorDING to Nature, the Rev. Henry Moule, after a series of 
experiments extending over twenty years, has devised a process of 
manufacturing an illuminating gas from Kimmeridge clay. 


THE oldest stove, probably, in the United States, is that which 
is still in use at the Capitol, in Richmond, Va. It was made in 
England, 1770, and was sixty years in the House of Burgesses, in 
Virginia, before it was removed to the Capitol, where it has been 
for thirty years. 


Ir has been discovered that a small cylindrical point of steel when 
made to rotate upon glass insuch a manner that its longitudinal 
axis shall make an angle of 45 deg. with the surface of the glass, 
approaches in effect so nearly to that of the real diamond that it is 
a very cheap and effective substitute as a glass-cutter. 

Car wheels have now become a permanent item of the American 
export trade. In the year 1871 the number exported was 
2317 ; in 1872 it was 4760, and in 1873 it rose to 7515, despite the 
stagnation of the last fourmonths, The exports of pig irén for 
the fiscal year ending June 30, 1873, were 140,653 dols, against only 
69,331 dols. for” the previous year, and of bar iron 33,767 dols. 
against 4532 for the preceding year. But these are small matters 
compared with the exports of manufactured articles, such as 
machinery. 3.120,984 dols.; locomotives, {92,655 dols.; nails and 
spikes, 556,299 dols.; steam boilers, 232,546 dols.; castings, 
159,234 dols.; rails, 104,054 dols.; stoves, 115,792 dols.; stationary 
engines, 111,507 dols.; general iron manufactures, 3,262,170 dols. ; 
edge tools, 846,452 dols.; fire-arms, 1,181,869 dols.; general manu- 
factures of steel, 297,541 dols. 





KUHLMANN’S process of neutralising the alkalinity of sugar juice 
by means of phosphate of ammonia, discovered some twenty-four 
ears ago, is now being largely applied in France, and, to meet 
the demands, a large factory for the production of the phosphate 
has been established at Asniéres. According to the Scientitic 
American, the rich mineral phosphates are reduced to powder, and 
dissolved in very dilute sulphuric acid (5 deg. Beaumé). The acid 
liquor, clarified by repose and having the excess of sulphuric acid 
removed from it by carbonate of baryta, is concentrated at 20 deg. 
Beaumé, and then neutralised by caustic ammonia. Finally the 
resulting alkaline solution of phosphate, separated from the insol- 
uble deposits of sulphate of lime, &c.,is mixed with a fresh quan- 
tity of ammonia in order to produce a tribasic phosphate, which 
has the advantage of being little soluble. Water is removed by pres- 
sure, and the substance is immediately packed in barrels. The 
deposits of phosphates of lime, iron, aluminium, Xc., dried, con- 
stitute an excellent fertiliser, readily assimilable. 


A GERMAN industrial journal gives, after M. Vupp, the following 
treatment for fabrics containing silk and wool with vegetable 
tibres. All vegetable fibres resist caustic alkaline solutions even 
when boiling, and are dissolved by sulphuric, nitric, hydrochloric 
acids, even when diluted with heat. Vegetable fibres when burnt 
do not give forth any characteristic odour. Wool, insoluble in the 
above acids, is readily attacked by caustic alkalies. especially when 
hot; the sulphur which it contains combines with the alkali, and 
the solution becomes black when acetate of lead is added to it. In 
burning wool produces the same smell as horn. Silk is dissolved, 
both in the acids and the caustic alkalies, and produces an odour 
similar to that of wool, but it contains no sulphur, and, conse- 
quently, its solution in alkalies is not blackened by acetate of lead. 
In order to distinguish these materials in a tissue, it is treated first 
with concentrated hydrochloric acid cold; the residue is then 
washed in a filter, and if necessary bleached by means of water 
containing chlorine, and then washed again in pure water and boiled 
with caustic soda, which dissolves the wool, leaving the vegetable fibre 
intact. The wool is distinguished from silk by adding acetate of 
lead to the liquid, as already mentioned. 


WE extract the following from a contemporary :—“‘ The zine in 
galvanised iron exists in two states. The state which constitutes 
its value is that of an actual alloy with the iron, but besides there 
remains a quantity of zinc which is merely adherent mechanically. 
A method has long been required for ascertaining with facility, 
and a certain degree of accuracy, the extent to which the zine has 
combined with the iron, and if this combination is perfect through- 
out the plate. Mr. T. Bruce Warren has meted discovered a 
mode of effecting this desideratum. When mercury is rubbed over a 
perfectly galvanised iron plate it adheres nowhere ; but if part of 
the zine is merely mechanically attached, in that place the mercury 
forms an amalgam with it, and attaches itself firmly. To estimate 
the exact amount of zinc combined with the iron, Mr. Warren 
detaches a sample from the particular set of plates or wires to be 
tested, cleanses it with dilute sulphuric acid, and then immerses it 
from four to eight hours in mercury. The difference between the 
weights before and after immersion will be theamountof uncombined 
zine. The piece is then heated in a deoxidising flame, and the 
weight once more taken ; the amount lost will, in this case, repre 
sent the quantity of zinc which was actually alloyed with the 
iron.” 

CoAL mining has taken a great development in Russia of late 
ears, and notably with regard to the bituminous coal-fields of 
ikaterinoslov. At first these were worked in a very primitive and 
unscientific fashion, but latterly this has been improved, the potent 
influence of capital having been introduced into the work. For 
household use it may be noticed that the bituminous coal is not 
liked in South Russia, where it is chiefly produced, and anthracite 
alone is burnt. The extent of the coal-Relds in the Government of 
Ekaterinoslov and the Cossack territory cannot be exactly stated, 
but it is estimated that there are about 30,000 square miles of land, 

containing very rich seams of bituminous coal, anthracite and half 
anthracite. In one estate in this district two shafts have been ex- 
amined; one has been sunk 60 yards in depth, and the other 120. 
Six different varieties of coal were found —from coking coal to 
steam and superior household, The good seams commence at a 
depth of about 180ft. from the surface, while the greatest depth to 
which borings have as yet been made is about 500ft, At some 
»arts coal is found close to the surface, but the quality of such coal 
is not good, whereas at 200ft. from the surface a good steam coal is 
found, burning with a bright flame and giving little slag. Very 
little water percolates into the shafts which have been sunk up to 
the present time. This is probably accounted for by the fact that 
Southern Russia is very poor in springs, and few streams water the 
country. The pits are quite free from fire-damp, and the colliers 
work in them with naked candles, It is stated by engineers that 
the coal of that country is free from noxious and inflammatory 
gases, and that explosions are not likely to occur. Perhaps, how- 
ever, a little more experience will tend somewhat to falsify such an 
opinion, The cost of sinking shafts appears to be small; the dis- 
tance to go down is short, and the wuling strata yield easily to 
the pick. The shafts are run either perpendicularly down to the 
coal s, or at an angle which admits of a tramway being laid, on 
which the loaded wagons are drawn up by steam or horse power. 
As regards ventilation, the single shaft, without any mechanical 
appliances, is found adequate for all ventilating purposes. Later, 
however, when galleries have been run to a considerable distance 
underground, other shafts will have to be made, but it is stated 
that before this becomes necessary coal will have become a staple 
production of the country, and the mines will be scientifically 
worked, Notwithstanding that coal exists abundantly in Russia, 
it is still problematical, says the Mining Journal, whether it will 
ever be largely exported. One serious obstacle to its working is 
the great want of competent colliers. Russia is essentially agri- 
cultural; and as there is an abundance of such emplo t, and 
as the workmen are not fond of working in the mines, there is the 
= difficulty in obtaining sufficient hands. Many employed 

ave no practical knowledge of the work, and their output is very 


small. It may be mentioned that from the bituminous pits the coal 
brought up is small, or what is called dust coal, and is unfit for 
exportation, 





MISCELLANEA. 

Tue largest crane in the world has just been erected at the docks 
at Barrow-in-Furness, by Sir W. G. Armstrong and Co., Newcastle- 
on-Tyne. It lifted 100 tons of rails with ease last Wednesday at the 
experimental trial. 

More than thirty Whitehead fish torpedoes, completed at 
Woolwich, have been forwarded to Portsmouth, in readiness for 
the experiments at sea under the direction of the Torpedo Com- 
mittee. They have all been thoroughly tested in the Arsenal 
canal, 

Tue preamble of the Bute Docks Bill (Cardiff), the object of 
Which is to confer on the trustees and others, under the will of the 
late Marquis of Bute, power to extend their docks and railways 
and to make a tidal harbour and other works at Cardiff, was passe: 
on Tuesday by a House of Lords committee. 

Ar the annual meeting of the Sheffield Water Works Company 
held on Monday, it was stated that the new works are so far pro 
gressed that the company’s ability to supply a much larger popula 
tion than the present one is placed beyond a doubt. The usual 
divident was declared, 4 per cent., and it was resolved to issue 
£180,000 of new preference shares, 

Tue Assembly of California has passed a bill requiring all miners 
to keep in good order and operation two shafts of ingress and egress, 
means of ventilation sufficient to give each miner 250ft. of pure ai 
each minute, keeping hoisting machinery in good order, and over- 
seers of mines to be deemed guiity of manslaughter if death occur 
from want of attention to its provisions. 

Tue GrandJunction WaterCompany have just completed ahigh 
service reservoir near Kilburn, to contain 6,000,000 gallons for con 
stant supply, and are laying a line of main pipes to connect up 
this reservoir with the works at Campden Hill; they are like 
wise erecting additional boilers and works at Hampton, for which 
place « new additional 70-inch engine of 125-horse power is being 
constructed, 

Iv having been decided to issue Henry-Martini rifles to a number 
of regiments still armed with the Snider breech-loader, orders havi 
been received at the Royal Arsenal, Woolwich, for the Royal 
Laboratory Department to manufacture 17,000,000 Henri-Martini 
cartridges during the current year. instead of 6,000,000, the number 
previously ordered. More than 200 additional boys will, therefore, 
be taken on in the East Laboratory. 

Tue city of Paris has more than a thousand municipal structures 
or buildings to keep in repair. They consist of 20 mairies, 116 
religious edifices, 340 scholasticestablishments, 12 lyceums (colleges), 
“17 communal houses, 164 station-houses for the police and fire 
brigade, 4 theatres, 21 monumental fountains, 100 barracks and 
octroi-offices, 16 hospitals or almshouses, 6 slaughterhouses, : 
prisons, and 14 cemeteries, ‘The total annual cost amounts to 
2,872, 0008. 

A NEW coal-field at Alverthorpe, near Wakefield, has just been 
leased from Mr. Childe, and at a meeting held a few days since, at 
Wakefield, a company was formed forthe purpose of opening it out. 
For that purpose an arrangement has been made with the Messrs. 
Haigh for the purchase of New Alverthorpe Colliery, which will be 
worked in connection with the new field. Half the value of the 
colliery is to be taken in fully paid up shares, while Mr. G. Haigh, 
who has been appointed chairman, guarantees the taking up of a 
good many more. 

AGoop many masons who have been attracted to Paris in the 
hope of getting work on the new forts have greatly embarrassed the 
authorities, for the engineers are not ready with their plans, In 
order that the masons may obtain employment the I’refect of the 
Seine has reminded those persons who purchased land after the 
siege on the condition of building that they must go to work at 
once, It is contrary to the interests of the city that land should 
lie vacant, but at the same time it is hard to be obliged to build 
houses at a moment when so many are to be let. 

Tue Valparaiso newspapers are now printed on home made 
paper, a factory having just been erected at Limache, near that 
city. It is the first in South America, althougha few years ago 
Mr, Arenales, of Buenos -\yres, proposed a similar enterprise 
there which fell through, probably because wealthy capitalists 
preferred Cedulas Hipotecarias or such like investments, The 
Limache factory turns out paper equal to that imported from 
Europe, free from the cost of importation and heavy Custom- 
house duties. The only mistake is, that the machinery, \c,, were 
made too small, and the factory working day and night can only 
supply one-fourth of the demand. 

Tue Western Morning News publishes a description of the 
terrible predicament of the lighthouse keepers on Bishops Rock 
during the hurricane of Tuesday morning, the violence of which is 
described as being fearful. The Bishops Rock lighthouse is erected 
on a reck beyond the Scilly Islands, far out in the Atlantic. It 
was struck by enormous waves in quick succession, each causing a 
noise like the discharge of cannon, aud making the massive stone 
building rock to and fro, so that every article fell away from its 
place. One fearful sea broke the great lens in several pieces, and 
another smashed the cylinders of the spare light, while sand from 
the bottom, 30 fathoms deep, was found heaped upon the light 
house gallery. ‘The keepers had a narrow escape. 

ENGINEERS thinking of going to South America will be interested 
in statements in a private letter written to the American Rail- 
road Gazette recently by an American engineer who has served 
some years in Peru and has spent afew monthsin Chili, He says, 
writing from Peru: ‘‘There is no probable occupation for 
stragglers. Many are going away from here on account of the 
completion of the roads, and funds being scarce, the works now in 
progress will not be rushed. I should say Peru has all the 
engineers now—and more probably —that can be utilised, and it is 
a miserable place to be in in want of employment. Chili is now 
building some new roads, and many who have gone away from here 
have obtained employment there. How much more room there is 
I have no means of knowing.” 

THE various extensions of railway communications promised and 
projected by the North-Eastern Railway Company are expected to 
do a good deal for the development of the Cleveland district within 
the next two or three years. But great complaints are made that 
these improvements ard extensions are being so longdelayed. The 
new line from Whitby to Saltburn on the sea coast is stl a long 
way from being completed, and nothing has yet been done for the 
construction of the proposed new line of railway between Castle 
Eden and Stockton-on-Tees, for which the North-Eastern Company 
obtained powers in 1872. The Cleveland Mineral Extension Rail- 
way drags its weary length along more slowly than could be desired, 
and the contemplated new tunnel under the Tees, opposite Middles- 
brough appears to be in the distant future. 

Mr. E. W. Bryvey, F.R.S., F.G.S., vice-president of the Man- 
chester Literary and Philosophical Society, exhibited at the last 
meeting some portion of the cast iron roof from the Salford station 
of the Lancashire and Yorkshire Railway, which, after having been 
up for a period of four years, was so much corroded and damaged 
that it had to be taken down. He attributed the effects to 
sulphuric acid and soot arising from the combustion of the coal 
used in the locomotives passing under it, aided by the action of 
steam and vibration. He referred to a paper by himself com- 
municated to the society on the effects of old coalpit water on cast 
iron, where similar results had been produced by sulphuric acid, 
carbonaceous matter, and water; also to a case alluded to by one 
of the most distinguished members of the society, the late Dr, W. 
Henry, of the rot of cast iron, by the escape of steam from the 
junction of a pipe embedded in ch 1. Of course the rate of 
decomposition much dépended on the ar}! of the iron; but as 
that metal was now so much employed in uilding and mining 
operations, he considered it desirable to bring before the public 
every instance that came to his knowledge where it had been 
damaged or decomposed. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHEr and Co., 58, Mohren-strasae. 
VIENNA.—Messrs. Geroip and Co., Booksellers, 
LEIPSIC.—A. TwikTMEvER, 

NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, m in all 
cases, be accompanied by a large envelope legibly di by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in Taz Ena or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as @ proof of 
good faith No notice whatever will be taken of anonymous 
communications. 

W. D. (Basingstoke. )— Sheffield will be sufficient address. 

J. H. W.—Your letter has not been reeived by us. Write again. 

H. A.—We are unable to say accurately, but we fancy about 2500 tons. 

F. B.—There is no new work on the subject. Clark's “ Railway Machinery” 
contains some of the information you want, but not much, as the book was 
written before signalling me very complex or important. 

R. C.— You cannot have a much better book than that by Binns. which you 
can obtain through any bookseller. You should also read Stanley's treatise 
“On Drawing Instruments,” to be had from the author, Great Turnstile, 
Lincoln’s-inn-flelds. 

ALPHA.— There is nothing, so far as your age is concerned, to prevent you 
JSrom becoming a civil engineer. The usual terin 18 about three years, bus 
everything depends on your present attainments. The fee varies. Your 
best pian will be to communicate with some engineer who takes pupils. No 
Jixed rule will apply to your case. 

C. T. P.—S8o far as we can yudge from your statement you have not been pro- 
perly treated. Everything depends, however, on the wry in which your in- 
dentures have been drawa up; and we would advise you to consult a 
respectable solicitor if, after a respectful remonstrance, you are not only 
not sent into the shops, but not taught your business when there. 

A. E. B.—Your experiments are wrong wn some way, for nosuch loss of useful 
effect as you refer to really takes place, and just the same quantity of steam 
would be required to raise a given weight of water by a direct-acting as by 
@ crank engine, with this difference—that the crank engine will perhaps 
waste a little more power in friction than its rival. 

C J.8.—You will have no difficulty in caleulating the weights to be put on 
your brake if you will bear in mind that a horse-power means 33,000 lb. 
raised lft. high in one minute—that is to sry, 33,000 foot-pounds ; and 
this may be made up in any way, as, for example, 83 lb. raised 1000/t. high, 
or 1000 1b. raised 33/t. high, or 330 1b. raised 100/t. high, and soon. Find 
how many foot-pounds you wish your engine to exert per minute, divide 
this by the velocity of the fly-wheel rim in feet per minute, the quotient will give 
you the load. Thus your fly-wheel is in round numbers 16/t. in circum- 
ference, arnt makes 120 revolutions per minute. Therefore its velocity is 
120 X 16 = 1920/t. per minute. The proposed load is for 8-horse power— 
that is, 8 X 33,000 = 264,000. Dividing this by 1920 we get, asa quo- 
tient, 137 1b. 8 oz. The speed inal cases, whether you load the fly-wheel 
direct, or a brake-wheel driven by a strap, is to be calculated by the speed af 
the brake-wheel, and not by that of the engine, unless, as we have said, the 
Sly-wheel does duty as a brake-wheel. 

Correction.—In the paragraph in our last issue, giving the names of the 
most successful students in the class of mechanical engineering at Edinburgh, 
it was stated that these gentlemen were from the works of ** Messrs, Dayles 
and Grant, Dunnihier Foundry.” It should have read, *‘ Messrs. Douglas 
and Grant, Dunnikier Foundry.” 


CLEANSING COFFEE. 
(To the Bditor of The Engineer.) 

Srr,—Will any reader kindlv say who are the makers of a machine for 
cleaning the coffee bean of the inner hment or husk; and probable 
— There seems to be great difficulty in finding such a machine, It 

not a pulper that is wanted. Cc. R. B. P. 
Manchester, April 16th, 1874. 

THE BESSEMER SALOON SHIP. 
(To the Bditor of The Bngineer.) 

Sir,— Can any of your readers give me some information as to what has 
become of Mr. Bessemer’s swinging saloon ship, warranted to produce no 
sea-sickness, about which we heard so much two years ago, and which 
— some discussion as to its possibility amongst mechanicians? 

Ias the ship taken two years in being as yet only partially constructed ? 
Mr. Reed, too, seems to have disappeared, so far as his connection with 
the project was concerned. Enainere, 

April 20th, 1874. 

(The ship is, we believe, approaching completion.—Ep, E } 











RICE MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—I should esteem it a favour if any of your readers could inform 
me who are makers of machinery for rice starch manufacture, and also 
of muchines for making fishing nets. A. H. 

Manchester, April 22nd, 1874, 

SUBSCRIPTIONS: 

Tae Evarneer can be had, by order, from any newsagent in town or country, 
at the varus rariway stations ; or it can, vf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «2 «2 £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is regi for transmission abroad, 
FOREIGN SUBSCRIPTIONS. 
subscriptions for thin paper copies are received at the rates. 
Subscribers paying in advance, at these rates, will receive Taz ENGINEER 
weekly, and t-free. Subscriptions sent by Post-ofice Order must be 
accompanied Ce letter of advice whee gery ne 
Tuick PaPER copies may be had if preft at double postage. 
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Cloth Cases for binding Ta Enarvgen Volume, price 2s. 6d. each. 

The following Volumes of Tur Exarverr can be had, price 18s. each :—Vols. 
8, 4, 5, 10, 14, 16, 25, 26, 36. 


ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, line ages eight words, Whenan 





advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the cou! must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
rity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
Apveatisements cannot Be InseRTep UNLESS DeLivereD BEFORE SIX O'CLOCK ON 
Trunspay Evenine i nacn Ween. 
*,* Letters relating to advertisements and the publishing department of the 
poper are to be addressed to the Publisher, Mr. ld Riche; all 
other letters to be addressed to the Editor of Tax Exaineer, 163, Strand. 


MEETING NEXT WHEE. 
Tax Instrrution or Crvit ENGINEERS.—Tuesday, 28th April, at 8 p.m.: 
(1) Continued discussion “On the Fixed — of Railways ;” @) time 
permitting, “On Peat Fuel Machinery,” by Mr. Joseph McC. M ws. 











THE ENGINEER. 


FRIDAY, APRIL 24, 1874, 


MEN AND MASTERS. 

A Buncet based on a surplus of over five millions ster- 
ling, and suggesting a large remission of taxation, may be 
taken as evidence of considerable national prosperity; yet 
it would be unwise to accept this evidence as conclusive. 
The excess of our revenue over our expenditure is due not 
so much to anything which the future is likely to give us, 
as to the benefits conferred by a period, now passed away, of 
almost unexampled national prosperity; and those who 
are skilied in reading the signs of the times can scarcely 
fail to perceive that we are probably approaching a season 
of great commercial trouble and perplexity. It would ap- 
pear that nothing can now prevent the prosecution of an 
active and ruinous war between masters and men, that is 
to say, between labour and capital; and it is well that the 
causes which have lead up to this war, and the true nature 
of the questions at issue, should be plainly understood by 
all parties. Unfortunately, lack of clear comprehension 
of the merits of the quarrel is not confined to the more 
uneducated of the workmen engaged in the strife, and we 
venture to think that some little good may accrue from a 
clear and dispassionate statement of facts often put before 
the world, and as often forgotten or disregarded. 

England has three great springs of wealth—coal, iron, and 
labour. Every worldly that she may be 
traced to her possession of these three sources of income, 
and we may almost say to these alone. When our coal 
and our iron are all gone, or nearly all gone, emigration on 
an enormous scale will certainly ensue. Great Britain 
cannot grow enough of the commonest necessaries of life 
to support her existing population; and she is compelled to 
buy corn and meat—to say nothing of a host of so-called 
luxuries, now necessities—from other nations But Great 
Britain possesses nothing whatever wherewith to buy these 
butcoal, and iron,and labour, and without coal the latter are 
practically useless. If England possessed no more coal 
than was required for heating our dwelling-houses and 
cooking our food, we should have a strictly agricultural 

pulation, and that population would of necessity be small. 

ts means of living would be represented by the produce of 
the soil alone, and it could not compete in importance or 
numbers with a population to a great extent indepen- 
dent of the soil. A case in point is supplied by the sister 
isle. Ireland has little to sell but that which she can 
grow, and of necessity her population must be limited or 
wretchedly poor. As regards the value of labour as a 
source of national wealth, we may point out that not only 
is coal necessary to its utilisation in the fullest sense of the 
word, but that some other raw material is requisite as well. 
As an example of the part played by labour in introducing 
wealth into England we may cite our cotton trade, The raw 
cotton comes to us, and by the aid of English coal and labour 
it is converted into calico first, then into gold, and ultimately 
into food, and wine, and necessaries, and luxuries. Any 
sudden stoppage in the supply of either coal or cotton, or 
labour, would remove this source of income. The American 
war brought desolation on Manchester and many other 
large towns, because our supply of cotton was stopped. A 
cessation in the supply of coal would be just as disastrous. 
An universal strike among the cotton operatives of Great 
Britain would involve an obvious calamity. Let it then 
never be forgotten that England enjoys her exist‘ng 
prosperity simply because in her soil are to be found two 
commodities universally marketable—coal and iron. Of 
coal we do not sell directly any considerable quantity ; 
it is used up to an enormous extent in converting, ore, 
almost unsaleable, into iron which finds ready purchasers, 
and in transporting our valuable products to other nations. 
A huge population is — in winning coal and iron 
ore, and making iron. e away the raw material and 
this army of workers could not be sustained in England. 
They must emigrate or die, because they could not import 
the necessaries of life,as they would have no means of 
paying for them; and all the land available would not 
suffice to produce them at home, These men would be 
precisely in the position of the mill hands in Lancashire 
during the American war, All this, no doubt, is very 
simple and well known, and elementary to a degree; but 
plain as is the a aaa we have laid down, we have 
reason to think that scores of our readers have totally failed 
as yet to master the broad fact that we are living now as 
a nation in precisely the same way that a gold digger lives 
in Australia. He is dependent for his subsistence from 
day to day on the nuggets or gold-dust that he finds and 
sells; this nation is dependent from year to year on the 
coal and iron that it can find and sell. Without these 
things England would still exist, it is true, but it would not 
be ee as we know it. 

If our readers have followed us so far they will not find 
it difficult to understand that our national wealth may 
depart from us in three different ways. In the first place, 
our coal and iron may be exhausted ; in the second place, 
we may be unable to procure it for sale because labourers 
will not work in our mines, and lastly, the rest of the 
world may refuse to buy our coal and iron. Now, as con- 
cerns the supply of raw material there is good reason to 
suppose that at the very worst there is plenty of coal 
to last us for 300 years, while the supply of iron ore is 
practicably inexhaustible. We may totally reject this 
chance of danger, therefore, and confine our attention to 
the other two. It is obvious that so long as coal and iron 
are suffered to remain in the mines they no value 
whatever ; but they cannot be got out and made saleable 
without labour. If, then, the supply of labour is totally 
arrested, we are eee as a nation in precisely the same 

redicament as though iron and coal did not exist in 
land. Putting things at their worst, let us suppose 

all the colliers and ironworkers of England turned out on 
strike for six months; the result would be a direct loss of 
half a year’s external income, There is no blinking this fact; 
we have absolutely no other source of external income than 

















coal and iron. It may be ed that we should still have 
our crops and our cattle; this is true, these things repre- 
sent what may be termed our internal income; but 
this is comparatively so small that it could not do 
more than modify the effects of the complete strike to 
which we have referred in a very moderate 
degree. As it is, we import enormous quantities of corn, 
cattle, and sugar. Such importations must of necessity 
entirely cease, unless we should obtain credit for things for 
which we could not pay. It is evident that the more coal 
and iron we have to sell the richer must the country be, 
—— purchasers are always to be had. On the other 
1and, as every strike in the coal and iron trades represents 
diminished production it also represents diminished income; 
and a continual succession of strikes involves a direct and 
absolute loss of imported wealth. This is the reason why 
strikes are deprecated by the political economist. They 
embody the most expensive possible method of adjusting 
disputes between labour and capital. They are the 
clumsiest invention that can be conceived for effecting the 
required purpose, and they directly tend to lower a country 
in the scale of nations. We know that objections are 
taken to strikes on other grounds, to one of which we 
shall refer ina moment; but some of these objections are 
purely sentimental, while others refer only to isolated dis- 
tricts. The paramount objection to all strikes in the coal 
and iron trades more especially, is that they impoverish the 
nation as a nation. 

The objection next in importance—to which we have just 
referred—is one the precise nature of which it appears to 
be impossible to get large masses of imperfectly educated 
people to understand. It depends on the excessive sensi- 
tiveness of capital. Capital is a bee flying from flower to 
flower, and sucking honey to store the national hive 
wherever honey is to be found. No laws, human or 
divine, appear to be able to bind it, and although by a 
strange anomaly money is sometimes freely spent on the 
most unpromising schemes, it will be found that, on the whole, 
the great mass of capital only goes to those places where 
it can be usefully employed. Let us assume that available 
capital is in this country represented by gold, because land 
is not transportable. This gold is useless without labour. 
We can neither eat it nor drink it. If the supply of labour 
in England ceased suddenly and permanently, capital 
would immediately fly from the country to places where it 
could be made useful by the aid of 4 om On the 
other hand, in the existing state of society, labour pos- 
sesses little value without capital, and the converse of the 
proposition we have just laid down is, that if capital fled 
tirst from this country labour must follow it, or die of star- 
vation. With these facts before us, we are in a position to 
appreciate the nature of a very real and tangible danger 
with which as a nation we are threatened. It is by no 
means impossible that the representatives of labour in this 
country will succeed in driving capital out of it. Of course, 
we do not mean completely, but it is quite on the cards 
that they will by incessant striking and agitation induce 
theremoval of so much capital from Great Britainas seriously 
1o cripple our resources. It is, we know, a favourite 
argument with the representatives of labour that capital is 
by far too well off in this country to think of moviug. In 
this we do not concur. Nothing would be easier than for 
capitalists carrying on several important branches of 
English manufacture, to better themselves by moving to 
another country. Let us take, for example, agricultural 
engineering. Much the greater portion of the portable 
engines, thrashing machines, &c., made here is exported. 
Already most of our great firms—such as Clayton and 
Shuttleworth—have branch establishments on the Conti- 
nent, where they make and repair machinery. Is it not 
quite conceivable that wages might be so raised in this 
country that the cost of coal, and iron, and labour, would 
become so excessive that the English establishments would 
be broken up, and capital would emigrate to Austria, or 
Germany, or Hungary? We venture to believe that any 
engineering firm with good foreign connections would receive 
a far greater return for capital invested in a German or 
Austrian agricultural implement factory than they obtain 
even now in England. Beyond doubt this fact will soon be 
discovered, its importance will be realised, oe gen now 
living will not improbably see the agricultural implement 
factories for which we are now so famous as a nation trans- 
ferred to other countries. We should extend this article toa 
wearisome length if we dwelt further on this point, and for 
the same reason we for the moment reserve what we have 
to say concerning the possibility of rendering our coal and 
iron unsaleable. One feature of strikes we must notice, 
however, that is the uncertainty which existing relations 
between labour and capital involve. We could name one 
extensive marine engine building firm in the North who 
absolutely decline to take orders for engines because they 
know that the moment a contract is taken the men will 
walk in in a body and demand an increase in wages which 
will convert the contract into a direct source of loss instead 
of profit. Such examples are not isolated. If capitalists and 
employers would but speak freely they could cite hundreds 
of similar cases, 

Seeing, then, that strikes exert a two-fold evil influence, 
firstly, in reducing the income of the nation; and secondly, 
in tending to drive capital from our shores, it behoves 
thoughtful and impartial men to seek more earnestly than 
ever for a remedy. No more difficult problem ever pre- 
sented itself to a statesman. We confess that we have no 
hope whatever of any scheme being devised that will 
totally put an end to strikes in a perfectly satisfactory 
manner. It may, however, be possible so to legislate that 
one evil influence of the contest between labour and 
capital will be removed. We allude to the adoption of 
what is known as the contract system, already in use in 
this country in certain branches of industry, and some- 
what extensively practised on the Continent. At present 
most engagements in this country «re for short periods, 
Puddlers, for example, have to give only a week's ora 
fortnight’s notice before leaving, and the same rule obtains 
inmany coal pits,and in several other trades besides puddliny. 
It is Ceaeens of this short notice system that masters 
hesitate to enter into engagements to deliver work in a 
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certain time or at a certain price, for the moment an 
undertaking is signed, the men may turn out for higher 
wages than those on which the price of the goods 
to be sold is based. Now, if an iron manufacturer 
hired his puddlers for three months or six months certain, 
he would be able to know very accurately at what price he 
could sell iron made during that period. Just before its 
termination, if the prices were deemed unsatisfactory, a re- 
adjustment should be made which would remain in force 
for another period of three or six months. In a word, the 
system would work much like that of the old statute 
hirings, according to which a farmer hired a servant to 
work on his farm for a year certain at a fixed wage. We 
pursue precisely the same system now in our mercantile 
marine—sailors being engaged for the voyage out, or out 
and home, and the system works perfectly well, and gives 
satisfaction. So far as we know it has never yet been 
tested in our mining and manufacturing districts, and a 
great deal may be said in its favour which we shall pro- 
bably say at another time. 


THE RAIL TRADE OF THE FUTURE. 

Any one who has carefully studied the tendencies of the 
rail trade of this country within recent years must have 
remarked the slow but certain transition from iron to 
steel. Nothing is so well considered by railway directors 
as first cost, and no argument is more fatal to the adoption 
of anything submitted for their selection than an increase of 
price in it as compared with other articles serving the same 
purpose. Naturally enough, therefore, we should expect 
to find the adoption of steel rails retarded by the opera- 
tion of both these hindrances; and yet there is no mis- 
taking the fact that the principal railway companies are 
now more than ever showing a preference for the dearer 
article, which has vindicated its claim to be in the long 
run the more economical. The results of this tendency 
are that new steel works have within late years sprung up 
in all directions; old works have likewise, in not a few 
cases, been adapted to the manufacture of steel rails; 
makers of iron rails have experienced more difficulty than 
before in booking orders; and for nearly a twelvemonth 
past many rail works have been compelled to close alto- 
gether. ‘These are signs of the times so important and so 
unmistakeable, that the considerations which they suggest 
should receive the earnest attention not only of railway 
engineers and directors, but of finished iron manufacturers 
in all parts of the kingdom. 

Among iron manufacturers rails are called by two names, 
ingot and piled rails, corresponding to the two great divi- 
sions of steel andiron, It is not yet a settled question 
which of the two kinds are the best, considered with re- 
ference to their first cost and durability. But since the 
method of manufacturing steel rails by the Bessemer pro- 
cess has been so much cheapened by the removal of the 
principal part of the royalty due to the patentee, steel rails 
have evidently come more into vogue. It was not until 
recently that a prejudice fatal to the adoption of steel rails 
was removed—that, namely, of supposing that because old 
steel rails could not be cut up and welded like iron rails 
their value was so much depreciated. But it is now gene- 
rally known that a steel rail does not split and divide itself 
into separate lamince like an iron rail. It only loses a 
portion of its substance until the upper flange becomes too 
thin to bear the weight of the wheel without curving 
downwards. It has been found by Mr. Henry Bessemer 
that by cutting up these worn rails in a slitting-mill, and 
taking off the two tables or heads from the central web, 
they can be brought down with a single heating and rolling 
toa round, or square, or any other section that may be re- 
quired. It has been said also that Bessemer steel slabs can 
be so fastened to iron as to make rails that will wear 
better and longer than iron rails pure and simple. 
Rails made in this way have been satisfactorily 
tested by the North British Railway and by foreign railway 
companies; but the labour involved in the construction 
of rails of this kind is probably too great to lead to their 
coming into general use. The competition for all practical 
purposes must be between solid steel and solid iron. It 
is much in favour of the former that it can be rolled into 
rails without the possibility of lamination; to this extent 
ingot-made rails possess an enormous advantage over piled 
rails. But it is of the first importance that in estimating 
the relative merits and probable economical advantages of 
each, the cost of the material should be considered; and 
hitherto it has been found impossible, by the aid of the 
Bessemer process, to produce ingots at a figure that will 
enable steel rails to come within less than £3 to £4 per 
ton of piled or built-up rails. The present quotation for 
Bessemer steel rails is £16 to £17 per ton, whereas ordi- 
nary Cleveland rails are quoted at £9 to £9 10s. Rela- 
tively, indeed, the cost of steel has recently become much 
more than that of iron, for in 1869 the selling price of 
rails made by the Bessemer process was from £10 10s, to 
£11 per ton, while at the same time the selling price of 
rails manufactured in the ordinary way was £6 to £7 per 
ton. Here, therefore, we are met with the question of 
whether and how far it is possible to cheapen the cost of 
steel rails'so as to give them a better chance in the com- 
petition with iron; and perhaps it would hardly be 
possible to broach a subject that opens up a wider vista 
of speculation and theory. Mr. Howson, of Middlesbrough, 
an engineer of considerable experience, has arrived at the 
conclusion that steel ingots for rails will yet be made at a 
price little exceeding that of puddled bars. In the event 
of such a consummation being attained iron rails must 
rapidly and entirely go to the wall. A great deal will 
necessarily depend upon whether the inferior qualities of 
iron can be made available for the manufacture of steel 
rails by the Bessemer, the Siemens-Martin, or some other 

rocess. It is conceded that the Bessemer process cannot 

much cheapened, nor can it be adapted to the use of 
other than a high quality of iron. At the present time, 
therefore, the use of Bessemer steel for rail making pur- 
‘poses is limited not only by its price, but—in this country, 
at all eit Bs quantity of iron available for its 
requirements, en the Cumberland and Lancashire 
hematite becomes exhausted, the Bessemer process, unless 
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it is adapted to other conditions, can only be carried on by 


the importation of foréign ore. But it is not at all impro- 
bable that the cheap iron of Lincolnshire, Northampton- 
shire, Wales, and Cleveland can be utilised for steel- 
making pur Numerous attempts have been made to 
attain this end, and although most of them have failed in 
some essential point, more than one has been on the eve of 
complete success, In the Cleveland district several plans 
for the conversion of iron into steel have been found prac- 
ticable, although not so commercially successful as to com- 
sete with the Bessemer process. Mr, Gjers, a well-known 

last furnace engineer, is the patentee of a process that 
was tried in 1868 at the works of Hopkins, Gilkes, and 
Co., and by means of which several rails were made, 65 lb. 
to the yard, which with a weight of 47 tons showed a per- 
manent deflection of 3in. Mr. J. Heaton, of the Langley 
Mill Ironworks, Nottingham, Mr. Charles Sanderson, of 
Worksop, Notts, Mr. Hargreaves, and other gentlemen, 
have experimented in the same direction; and one of the 
most interesting historical reminiscences of the Cleveland 
district is the attempt made in 1869 to manufacture steel 
from Cleveland iron by the Siemens-Martin process. 
Prices were at that time so very low that commercial con- 
siderations were scarcely potent enough to induce those 
gentlemen to persevere with their experiments, or we might 
to-day have witnessed in the North of England the crea- 
tion of a new steel manufacture that would not only rival 
the Bessemer, but drive it out of the market altogether. 
As it happened, however, the matter did not pass beyond 
the region of experiment, and ironmakers have since been 
far too actively employed and too anxious about other con- 
cerns of more extreme urgency to revive it. The chief and 
only serious obstacle to the employment of Cleveland iron 
in the manufacture of steel is the presence of phosphorus and 
sulphur. No means of expelling these vitiating elements 
have yet been discovered, even although it has been calcu- 
lated by Mr. Isaac Lowthian [ell that if the 1 or 14 per 
cent. of phosphorus contained in the iron of Cleveland 
could be freed from its metallic connection, it would per se 
be worth as phosphoric acid alone a quarter of a million 
sterling; while the difference in money value between 
Cleveland and hematite iron, due solely to the presence of 
this £250,000 worth of phosphorus, is not short of four 
millions sterling. This affinity of phosphorus for iron is 
one of the most remarkable and puzzling phenomena in 
the whole range of metallurgy. It is from this centre that 
all improvements in the quality of the iron of the Cleve- 
land district must radiate. Phosphorus not only prevents 
the iron of Cleveland from being successfully converted 
into steel by any known process, but it also depreciates the 
quality of the rails made from that metal; and if this 
vitiating element could only be expelled, or reduced to a 
trace, steel ingots could be produced at a cost that would 
enable steel rails to be made almost as cheaply as iron ones. 
It was expected that the Danks process would facilitate 
the steel rail era of Cleveland, by enabling iron manufac- 
turers to produce a much better quality of puddled bar, 
and the results obtained from that process prove its adap- 
tability to the production of a higher class of iron; but, 
unfortunately, there are difficulties connected with the 
process which have retarded its general adoption, and 
which, unless they can be overcome, will always keep it 
subordinate to the ordinary mode of puddling. 

To the North of England the question we have thus 
briefly discussed is pregnant with interest. In that dis- 
trict rails constitute about 60 per cent. of the whole make 
of finished iron; or, in other words, the total quantity of 
rails produced in an average year will not be short of 
400,000 to 500,000 tons, representing, at their present cost, 
a money value of £4,000,000 to £5,000,000 sterling. So 
far as price is concerned, the Cleveland district should 
always i able to beat every other district in the kingdom. 
But mere cheapness is not sufficient to control the market; 
and the rail makers of Cleveland have lately found that 
their former customers eschew “cheap and nasty” goods as 
much as possible. As a general rule, it is found that a 
steel rail will last about twice as long as an iron one, and 
that a piled rail is liable to casualties from which an ingot- 
made rail is quite exempt. The gentlemen who have done 
so much to develope the North of England iron trade are 
not slow of comprehension. They will probably be led by 
the suggestions we have thrown out to consider how far 
it is due to the increased and increasing preference for steel 
rails that they have been so exceptionally dull during the 
past twelve months, 





THE CHEMICAL SOCIETY. 
Thursday, April 16th, 1874 
Professor ODLING, F.R.S., President, in the Chair. 


THE minutes of the previous meeting having been read and con- 
firmed, Messrs. J. Smyth, Howard Barrett, H. L. Greville, T. M. 
Nishigaiva, G. H. Beckett, and A, J. Greenaway, were formally 
admitted Fellows of the Society. The donations to the library 
were then announced, after which the names of Messrs. Charles 
Edward Bean and H. H. B. Shepherd were read for the first time. 
For the third time, Messrs. Frederick W. Fletcher, Alfred A. 
Wolff, and William Pearce, jun., who were then balloted for and 
duly elected. , 3 woe’ 

The first paper, ‘‘ On Aqua Regia and the Nitrosyl Chlorides, 
was read by the author, Dr. A. W. Tilden, who was induced to 
undertake this research in hopes of being able to obtain nitroso 
compounds by the action of nitrosyl chloride, NO Cl, on organic 
bodies. As no process existed for the a of this substance 
in quantity, the author devised the following :—-The gases evolved 
on gently heating aqua regia were dried by calcium chloride, and 
then passed into concentrated sulphuric acid to saturation. The 

roduct when exposed to a low temperature deposits crystals 
ne the composition NOH SO,. These melt at 85deg.—87 deg., 
and possess the characters of the ordinary sulphuric acid chamber 
crystals. Attempts to obtain a dinitrosyl sulphate (NO)2 SO,, 
were unsuccessful. On mixing either the crystals or the sulphuric 
acid saturated with the aqua regia gases with dry um chloride 
and gently heating, — monochloride is at first given off, 
NO fi SO, + Na Cl= Na HSO, + NOCI. When this has 
the application of a stronger heat causes the evolution of torrents 
of hytoeehlerio acid. The pure nitrosyl chloride thus obtained is 
an orange yellow gas, which may be condensed to a mobile liquid 
of a deep orange colour boiling at —8 deg. It attacks platinum and 

ld, but only very slowly. The existence of remarkable 

ichloride NO which, ing to pe d Lussac, occurs among 
the products of the decomposition of nitric acid by hydrochloric 
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acid, seemed doubtful, as no compound having any analogy with it 
is known except the vanadyl dichloride VO Cle of Roscoe. The 
author endeavoured to prepare this substance by fractionally dis- 

nitrosyl monochloride saturated with chlorine, but no 
definite nd could be obtained imilar result ensued on 
examining the liquid produced by condensing the gases from aqua 
regia, so that it would appear that the monochloride is the only 
definite nitrosyl compound obtainable from aqua regia, the re- 
action being HNO; + 3H Cl = NO Cl + Ch + 2H20. Gay 
Lussac’s dichloride was probably a solution of chlorine in the 
monochloride, The action of nitrosyl sulphate on potassium 
bromide does not give nitrosyl bromide, but nitric oxide and a 
dark liquid which could not be distilled without the evolution of 
the same gas, It was not further examined. 

The President, in thanking Dr. Tilden, said that the subject of 
which he had treated was one of very great interest to chemists, 
and the results he had obtained satisfactorily proved the existence 
of the compound NO Cl, which, if he remembered rightly, Gay 
Lussac had passed over with very slight notice, his attention 
being directed to the mixed body which he suppose to be the 
dichloride. This compound, whose existence Dr. Tilden had 
shown to be more than problematical, would be the legitimate 
analogue of nitric peroxide. 

In reply to a question of the president, Dr. Tilden said that 
Roscoe’s vanadyl dichloride was a green crystallisable body of 
definite composition, but as it did not seem to be volatile there 
was no means of determining its molecular weight 

Dr. C. R. A. Wright then read a paper on “‘ Isomeric Terpenes 
and their Derivatives,” Part IV. Section 1: “‘On Cajeput Oil,” 
by C. R. A. Wright, D. Sc., and S. Lambert. By carefully frac- 
tioning oil of cajeput an oil, cajeputol, was obtained boiling between 
176 deg. and 179 deg., and having the composition Cio Hi, O 
isomeric with the citronelol described in Part III. Like the latter, 
it combines with two equivalents of bromine, forming the com- 
pound C,, Hj; Bre O, which, when heated, splits up into cymene, 
hydrobromic acid, and water, Cio His Br2 O = Cio Hy, + 2H Br 
+ HO. This cymene, when purified, boiled at 176 deg. — 177 deg., 
and on oxidation yielded terephthalic acid free from isophthalic 
ac'd, so that it is identical with that obtained from the other 
terpene derivatives, 

Section 2; ‘‘ Action of Pentasulphide of Phosphorus on Terpenes 
and their Derivatives,” by C. R. A. Wright. On treating caje- 
putol with its own weight of the pentasulphide, a vigorous reac- 
tion takes place and a hydrocarbon distils over which appears to 
be a mixture of cymene and a terpene, the former predominating. 
As it seemed probable that the cymene might result from the 
action of the pentasulphide on the terpene CioHy¢ + 8; = CipH, + 
H2S, the terpene from turpentine oil boiling at 159 deg. and hes- 
peridine boiling st 178 deg. were digested with an equal weight of 
phosphorus pentasulphide, when a continuous evolution of sul- 
phuretted hydrogen took place, and much of the hydrocarbon was 
resinified, but about 30 to 40 per cent. distilled over, consisting 
almost entirely of cymene. 

It would seem that the class of bodies known as terpenes, and 
their derivatives of the form CieHicO and C10His0, are closely con- 
nected with cymene, so that this hydrocarbon may be regarded 
as the central form of matter from which these classes of sub- 
stances are derived by operations similar in character for all 
members of a given class, but differing apparently in the extent 
to which energy is involved in each operation respectively. 

The President said the Society was much indebted to Dr. 
Wright for the continuation of his investigations of the ten carbon 
bodies, It was curious that the vegetable kingdom should yield such 
a Vass supply and so great a variety of the ten carbon bodies, and 
not other benzene derivatives containing Cy, C,, &c. He believed 
that other bodies existe having the same percentage composition 
as the terpenes, but only half the vapour density, so that the 
might be considered as five carbon bodies. He would like to as 
whether any relation had been made out between these and the 
ten carbon ies. 

Dr. Wright replied that this subject had been but little examined. 
It was a curious fact that, although we could obtain the poly- 
merides from the Cio bodies, we could not perform the inverse 
operation and unpolymerise them, so to speak—that is, convert 
C5 or C29 compounds into Cj» bodies, 

The meeting was then adjourned until Thursday, 7th May, 
when there will be papers ‘* On the Constitution of Urea,” by 
Dr. D. Tommasi, and ‘ Researches on the Action of the Copper 
Zinc Couple on Organic Bodies, Part VII., On the Chlorides of 
— and Ethyledene,” by Dr. J. H. Gladstone and Mr, A, 
Tribe. 








FINAL REPORT OF THE INTERNATIONAL 
TONNAGE COMMISSION. 


THE International Commission assembled at Constantinople 
in answer to the appeal made to the maritime Powers by the 
Government of H.1I.M, the Sultan. 

Taking as guides for its labour the circular dispatches of the 
Imperial Government to its representatives abroad, bearing date 
the 1st January and 13th August, 1873, the Vizier’s letters to his 
Highness the Khedive of Egypt, and the instructions of the 
Sublime Porte to its delegates, the commission has devoted twenty- 
one sittings to the discussion of the subjects which have been 
submitted to it. 

In fixing the order of its labours the commission followed the 
indications of the Government of H.I.M. contained in the letters 
of invitation addressed to the Powers, and in the instructions given 
to the Ottoman delegates these documentsrecommend the commis- 
sion to seek in the first place the best mode of ascertaining :—(1) 
The total capacity and the available capacity of a vessel, &c. (2) Asa 
consequence, to examine the actual conditions of the mode of fixing 
the navigation dues e the Suez Canal Company. 

The commission, following this order of ideas, has divided its 
labours into two distinct parts: (1) The general question of 
tonnage. (2) The question of the charges for the passage of the 
Suez Canal. Taking up the examination of the first question, and 
looking atitin all its aspects, the commission has separated it 
into two principal divisions—gross t and net t : e 

to the 





following is a résumé of the consideration which led 
propositions given below. The traditional custom of all maritime 
nations is to submit all mercantile vessels to he measured, the 
result of which, under the generic name of tonnage, serves as basis 
for the application of whatever taxes the body of the vessel is made 
liable to, no matter from what cause they arise. 

The settlement of tonnage belongs in every country to the sovereign 
power as one of the attributes of public authority. Fixed originally 
in each State according to local circumstances, it had a tendency to 
disengage itself from the divergences of different nations ; but 
in proportion as maritime exchanges developed themselves, the 
privileges reserved to national vessels gave way before international 
concurrence. The starting point according to the old rules of 
tonnage was displacement, with a unit of weight which was also 
expressed in a supposed equivalent volume, to determine how much 
aship could carry or contain; but it was everywhere found by 
experience that it was impossible to fix the burden of a vessel 
which necessarily varied according to the nature, the form, and the 
density of each of the elements which formed the cargo, and accord- 
ing to the season, the state of the sea, and the relative length ofjthe 
voyage. Itis always possible, on the contrary, to measure exactly the 
internal capacity of a vessel and to deduct from that in a practical 
manner the s which could not possibly be used in the production 
of freight, This is the conclusion at which all the various ordinances 
which regulate the subject have arrived after having traversed 


Happily, after ha ssed through all the ph in spite of 
vi Hons i ety Gomatoatioe statistios of the maritime 
of various nations have been arri at nearl 
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By adopting everywhere the same rules of measurement the 
ideas leaves aoilien to be desired, and navigation will be 
taxed everywhere in an uniform and equitable manner. ; 

Thijs unification of t ge may be realised by the adoption of 
a formula which unites the three following conditions : (1) Measure- 
ment of the interior capacity of a vessel with all the precision 
which geometrical science affords, (2) The expression of that 
capacity in tons, adopting a unity of gauge as a common divisor, 
which best represents for all nations the secular traditions of 
common experience, and which gives as quotient an average of all 
the variable conditions in which ships areemployed. (3) Not to 
admit, in the determination of the net tonnage which serves 
as the basis for the application of taxes, any deduction, except 
upon the condition that the spaces deducted shall not be used 
for freight, whether in the form of passengers or merchandise. 

The commission asked itself whether it would not be better 
to suppress the expression measurement ton, in order to put an 
end to the continual confusion between the gauge ton and the 
various tons employed in commerce, whether by weight or by 
measurement ; but after mature deliberation it arrived at the 
conclusion that the time was not yet arrived to recommend such 
a change in the usage of the commercial and maritime world, 
and'it therefore adopted, for unity of gauge, the ton of capacity 
of the Moorsom system of 100 English cubic feet or 2°85 cubic 
metres. . 

These principles being laid down, the International Commission 
found that the process of measuring the capacity of vessels 
inaugurated by the Merchant Shipping Act of 1854, under the 
name of the Moorsom system, in the United Kingdom of Great 
Britain and Ireland, best realised the conditions requisite for the 
determination of the gross tonnage, and that no system lent itself 
better to the application of the precise rules of deduction which 
should determine the net tonnage or presented greater advantages for 
the unification of tonnage which the commission sought and desired 
to arrive at. Noting also the facts : —(1) That the majority of the 
maritime Powers have arrived at the same conclusion, for Germany, 
Austria and Hungary, Denmark, the United States of America, 
France, Italy, Norway, and Turkey, have successively, with some 
variation in the application, adopted the system of Moorsom ; and 
that Belgium, Spain, Holland and Sweden are, according to the 
declarations of their representatives, also about to adopt it. 
(2) That as far as concerns the net tonnage of steamers, the 
prescriptions of the English law of 1854 leave much to be desired, 
notably in the fact that the capacity is calculated for a class of 
vessels in which the engines bear a certain proportion to the total 
capacity, by taking a certain percentage of the gross tonnage, 
while in other vessels the deduction depends simply on the space 
occupied by the engines. (3) That there are two other systems of 
deduction, the difference between which consists in the treatment 
of the coal bunkers ; one, for movable bulkheads, is called the rule 
of the Lower Danube, the other, for fixed bunkers, is adopted in 
Germany, Austria, and Hungary, France and Italy; that by the 
former of these systems shipowners are left at liberty without 
inconvenience to employ their ships in general commerce in any 
part of the world, while by the other they are obliged to adopt 
coal bunkers fixed for determined voyages ; but considering the 
division of opinion on the advantages of one or the other 
system, the commission recommends for the acceptance of the 
maritime Powers the modes of proceeding hereafter indicated and 
the rules of measurement annexed to the present report. If they 
be adopted, it will be desirable that ship papers should present 
a table of all the details of measurement and of the calcu- 
lation by which the gross tonnage has been obtained, and of 
the deductions made in order to obtain the net tonnage. In cases 
in which there shall be exceptions in the measurement of the total 
capacity of the vessel, they should be mentioned in the papers. In 
discussing and fixing the rules of measurement annexed to this 
report, the commission has been guided by the following considera- 
tions, which it submits to the approbation of the maritime Powers : 
(1) Every mercantile ship, to whatever nation she may belong, should 
befurnished with a tonnage certificate stating : (a) The gross tonnage, 
which is the expression of the total capacity of the vessel; and 
() the net tonnage, which is the expression of the capacity of the 
vessel after deduction of the spaces recognised as not utilisable in 
the production of freight. (2) The certificate referred to, delivered 
by the competent authorities of the State to which the vessel 
belongs, after measurement, according to the rules laid down by the 
International Commission, to be accepted in every country as the 
basis for the calculation of dues to which the body of the vessel is 
or may be liable, the said dues or taxes to be applied to the net 
tonnage of the vessel. (3) The determination of the gross tonnage 
or total capacity of a vessel is best ascertained by means of the 
Moorsom system of measurement and calculation, as defined in the 
rules adopted by the commission and annexed tothe present 
report. (4) The gross tonnage comprisesthe result of the measurement 
of the whole of the space below the upper deck, as well as those 
comprised in any permanent constructions on the deck itself. (5) 
The deductions to be made in order to arrive at the net tonnage 
are :—(a) Those which are general or equally applicable to steamers 
and sailing vessels; (b) those which are specially applicable to 
steamers : (6) The general deductions apply : (a) To the berths of 
the crew, not including persons embarked for the service of 
passengers ; (6) to the cabins of officers, not including that of the 
captain ; (c) to the cuddies, water-closets, and latrines set apart 
exclusively for the use of the officers and crew, whether situated on 
deck or below ;(d) to spaces covered and closed, if any such exist, 
placed upon the upper deck and used for the working of the vessel. 
All the spaces applied to each of the purposes above indicated 
may be separate, limited according to the habits and customs 
of each country ; they are to be cubed separately and the results 
added together ; if the total exceed 5 per cent, of the gross tonnage 
it is to be reduced to that ratio, 

Besides the spaces comprised in the deductions, it has been 
proposed in the commission to deduct also the spaces occupied by 
the captain’s cabin, those used for sails, cordage, and other materiel ; 
but these propositions did not obtain a majority of votes. (7) The 
commission recommends the suppression of every system which 
makes the determination of the net tonnage of a steam vessel 
depend upon the deduction of a fixed percentage from the gross 
tonnage. (8) The deductions peculiar to steam vessels apply (a) to the 
engine room and boiler ;(b) to the space occupied by the shaft in 
screw vessels; (c) to permanent coal bunkers, the spaces in each case 
being accurately measured, (9) Ifthe steamer be not provided with 
permanent coal bunkers, or have only lateral ones, and if the 
stock of coal be stored in the hold with movable bulkheads, 
the lateral bunkers and the spaces occupied in the hold are not to 
be deducted. In this case the rule in use in the mouth of the 
Danube is to be applied, that is to say, the average provision of 
coal is to be taken at one-half the space occupied a the engines 
in the case of paddle-wheel steamers, and three-quarters of that 
space in the case of screw vessels. (10) Vessels furnished with 
permanent coal bunkers may, nevertheless, be measured according 
to the Danube rule, in which case the tonnage is to be settled ac- 
cording to the preceding paragraph. (11) In no case, with the 
single exception of steam tugs, must the special deductions for 
steam vessels surpass 50 per cent. of the gross tonnage. (12) In 
the case of vessels which are exclusively employed in towage the 
pos deductions apply without limit to the spaces occupied by 
the engines and the coal, (13) Provisionally, and until all Govern- 
ments shall have uniform rules for net tonnage, and with the view 
of obtaining in the meantime acertain uniformity of practice, each 

State may deliver to the steamers belonging to that country a 
certificate drawn up by authorities competent for the delivery of 
a register of measurement according to the national law in force, 
which certificate shall be accepted in foreign ports, and according 
to which the dues to be paid shall be calculated. (14) In those 
countries which have already adopted the Moorsom system the 
certificate mentioned above may be drawn np either after the rule 
laid down for vessels with ——- coal bunkers or according 
to the Danubian rule. (15) In those countries in which the 











Moorsom system may be, but is not yet, adopted, steamers may be 
measured according to Rule 11 of the English law of 1854, with the 
factors 0°0017 and 0°0018. From the tonnage thus obtained 
the special deductions are to be ule eoeeolinn to paragraphs 
Nos. 6 to 12 above. The certificate specified in paragraph No. 13 
will give both the gross and net tonnage of the vessel, the said 
net tonnage being calculated at will, either according to the rule 
for vessels with permanent coal bunkers or after the Danubian 
method, (16) Undecked vessels have not been included in the 
proposed international tonnage eee. (17) Itisrecommended 
_ way of penalty thatif any of the permanent spaces which have 
been deducted shall be used either for passengers or goods, or in 
any way for profit, such space shall be added to the net tonnage of 
the vessel and never again be deducted. 

The contents of the above paragraphs include all the principles 
which have guided the commission, which suggest that in order to 
guarantee the identical application of the said principles in all 
countries, the regulations proposed by it shall be adopted by acts of 
diplomacy, or by delegates furnished with full powers, who should 
confer on the processes to be employed, and respecting all the 
details of execution. 





THE Suez Cana, 

In approaching the second part of the task which has devolved 
upon it by the Act of H.I.M. the Sultan, the commission, in accord 
with the tenor of the instructions of the Ottoman Government to 
its representatives, drew up the question to be discussed in the 
following terms:—‘“‘Is the mode at present applied to the collection 
of the dues of the canal in harmony with the provisions of the Act 
of Concession and with the imperial firman, according to the inter- 
pretation put upon them in the two letters to his Highness the 
Khedive?”” The Act of Concession and the other documents above 
referred to having been reviewed, the commission opened the dis- 
cussion, and after having heard successively the representatives of 
Germany, Austria and Hungary, Belgium, Spain, Great Britain, 
Greece, Italy, Holland, Russia, Sweden and Norway, and Turkey, 
it was called upon to deliberate upon a draught resolution presented 
by the representatives of Great Britain ; but before it had arrived 
at a conclusion respecting that resolution, the commission 
during its sitting of the 9th of December received from its presi- 
dent communication of a letter of that day’s date, addressed to his 
Excellency by his Excellency Rachid Pasha, Minister of Foreign 
Affairs. Deferring to the recommendation contained in that 
letter, the commission discussed and formally adopted the fol- 
lowing opinion, which was voted unanimously, and which, it is 
hoped, will be conformable with the desire expressed by the 
Sublime Porte :— 

Opinion : “Invited by the Sublime Porte to express an opinion 
respecting the mode of charging the dues on the Canal of the 
Isthmus of Suez, in virtue of the contract of concession of the 
firman of 1866 and of the letters of the Vizier, and in conformity 
also with the desire expressed in the letter of the Minister of 
Foreign Affairs of the 9th December, addressed to the President 
of the Commission. Referring, on the one hand, to the Act of Con 
cession of the undertaking of the Suez Canal, which Act should 
be maintained intact ; referring, on the other hand, with respect 
to the application of the provisions of the said Act, to the general 
principles and rules of measurement as already determined by the 
International Commission. The commission is of opinion that the 
method of charging these dues may be regulated by an arrange- 
ment of which the terms are as follows :— 

** Vessels measured on the Moorsom system—(1) There shall be 
charged on each ton of net register of ships of which the deductions 
have been determined according to the paragraph «a of the clause 23, 
which detines rule 3 of the English law of 1854, in addition to the 
tax of 10f., a further tax of 4f. (2) The above additional tax shall 
be reduced to 3f. in the case of each vessel which shall have in- 
scribed on or annexed to its papers the net tonnage resulting 
from the system of measurement recommended by the International 
Commission, and which shall form the basis of calculation both of 
the tax and the surcharge. (3) It is understood that the vessels 
which are already measured according to the alternative propo ed 
by the commission, and especially according to the paragraph } of 
the before-mentioned clause of the English law of 1854, will in 
future only have to pay the extra tax of 3f. per ton of net register 
on condition that the deductions made on account of the engines 
and coal shall not exceed 50 per cent, of the gross tonnage. 
Vessels measured according to other systems: (4) The gross 
tonnage of vessels which are not measured according to the Moor- 
som system tv be reduced to the tonnage of that system 
by the application of the factors of the lower Danube, and 
their net tonnage will be determined according to paragraph a in 
clause 23 above cited. They will pay beyond the tax of 10f. a 
surcharge of 4f. per ton on the net tonnage. Arrangement com- 
mon to all vessels: (5) The surcharge of 3f. per ton of ‘net 
register will be progressively reduced, in the proportions hereafter 
stated, with the development of the net tonnage of the vessels 
passing annually through the canal until it shall have reached the 
total of 2,600,000 tons of net register, when the maximum charge 
shall be 10f. per ton, The diminution of the surcharge shall 
follow the proportions stated below. When the net tonnage has 
reached the annual total of 2,100,000 tons the company shall 
during the following year not demand more than 24f. per ton sur- 
charge. From the year following that in which the tonnage shall 
amount to 2,200,000 tons, the surcharge shall not be more than 
2f. per ton; each augmentation of 100,000 tons per annum shall 
be followed by a decrease of 50c. per ton of pool wel during the 
following year, so that when the net tonnage has reached 2,600,000 
tons in a year the surcharge shall be definitely suppressed, and the 
tax shall not exceed the maximum of 10f, per ton net register. 
It must be understood—(1) That when the increase in the net 
tonnage shall in a year exceed 100,000 tons, the surcharge shall 
decrease during the following year as many times 50c. perton as the 
total tonnage has increased the same number of times 100,000 tons, 
(2) Whenoncethe surcharge shall have been diminished orabolished, 
after the conditions stated above, no augmentation or reimposition 
shall take place, even though the tonnage of the transit of the 
canal shall again fall off. (3) That the year mentioned above shall 
commence from the Ist of January, new style. (4) Ships of war, 
transports built or hired for the conveyance of troops, and vessels 
in ballast shall be exempt from all surcharge ; they shall not be 
liable to pay more than a maximum of 10f. per ton, which shall 
be charged on the net ton of the register.” 

After having expressed this opinion in its nineteenth sitting, the 
first representative of Turkey, with the authorisation of his Go- 
vernment, made the two following declarations :— 

“That the permission given to the Suez Canal Company to 

o—- lf. per ton extra during the year 1871 for a special object 
is al . 
“That in future no alterations shall be made in the conditions 
of transit, either as regards the navigation dues, or as regards 
towing, anchorage, pilotage, &c., except with the assent of the 
Sublime Porte, which, on its side, shall come to an understanding 
with the principal Powers interested before arriving at any deter- 
mination.” 

The representatives of Great Britain, Italy, Spain, Belgium, 
Austria and Hungary, eo Turkey, France, Greece, Russia, 
and Sweden and Norway, declared at the twentieth sitting that 
—— authorised by their Governments to give their adhesion 
to the conditions of the arrangement. The representatives of Hol- 
land also declared that they were authorised by their Government 
to give their adbesion, but with certain reservations. The final 
report was signed and sealed at Constantinople on the 18th 
December, 1873. Signed by the whole of the representatives. 








THE Canadian Dominion Telegraph Company was organised in 
August, 1868, At the close of 1869 the company had 147 miles 


of wire; at the close of 1871, 2853 miles; at the close of 1873, 4574 
miles of wire. The number of messages in 187. 
increase of 88,875 over the number in 1872. 
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LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
Aprit 16TH. 
(Present—Sir J. Cotvitye, Sir B. Peacock, Sir M. Surrn, and Sir 
R, CoLuizr.) 
CHATWOOD’S PATENT SAFES. 

THIS was an application for an extension of the patent of Chat- 
wood's iron safes, which was before the committee some months 
since, and stood over for accounts to show the profits derived from 
the invention. 

Mr. T. Aston, () C. (with whom was Mr, Carpmael) appeared in 
support of the application ; Mr. C. Bowen was for the Crown. 

The applicant, Mr. Samuel Chatwood, of the Lancashire Lock 
and Safe Works, Bolton, set forth in his petition to her Majesty in 
Council the benefit conferred on the public by his invention, and 
alleged that the remuneration received had not been sufficient for 
the same. The patent was granted on the 28th May, 1860, for a 
period of fourteen years. 

On the present occasion Mr. Robert Mallet, C.E., F.R.S., and 
Mr. Bramwell, C.E., and other witnesses, including the peti- 
tioner, were called, after which their lordships conferred 
together when counsel had addressed a few remarks on the appli- 
cation. 

Sir Robert Collier said their lordships were of opinion that the 
invention was a meritorious one to the public, and that the 
petitioner had not been sufficiently remunerated by the profits 
from his improvements in iron safes, and would advise her 
Majesty that the patent be prolonged for a period of five years, 








Tue Fastest STEAMER IN THE WorLp.—“ Such,” says the 
Times, *‘is the title claimed by her builders—Messrs. Thornycroft, 
Church Wharf, Chiswick—for a boat they have just built to the 
order of the Government of India, for service in the Orissa canals, 
The dimensions of this extraordinary little vessel are—Lengtb, 
S7ft.; beam, 12ft.; draught of water, 3ft. 9in. The speed con 
tracted for was twenty statute miles per hour. The hull, the 
working parts of the engines, and the propeller—Thornycroft’s 
patent —are of Bessemer steel, and the woodwork of teak. The 
official trial of the boat was made on the I4th ult., under the 
inspection of Colonel Haig, R.E., chief engineer of the Bengal 
Irrigation Works, and the results were—With tide, 25°08 miles 
per hour ; against tide, 24°15 miles per hour; giving a mean speed 
of 24°61 miles per hour. In another official trial last Friday it 
was shown that the boat could keep up a speed of twenty-two 
miles per hour without losing steam. These speeds are extraor 
dinary enough in themselves, but when it is considered that they 
are attained by a boat only S7ft. long they become absolutely 


wonderful, and far beyond anything ever before accomplished. 
The value of swift steam launches as torpedo boats is acknowledged, 
and already various foreign Governments have ordered boats from 


Messrs, Thornycroft’s yard. If torpedo launches can be built to 
steam at the rate of sixteen or eighteen miles an hour in a mode- 
rately calm sea, the whole face of naval warfare may find itself 
changed in a very unexpected way.” Although this is probably 
the greatest speed ever attained by a steamboat of such small size, 
Mr. Thornycroft’s boat is not the fastest that has ever been built, 
The Daniel Drew, a Hudson river boat, has run 125 miles in 
5h. 5m.—or, say, twenty-five miles an hour for the whole trip from 
New York to Hudson. 

Ovr IroncLaD Navy.—We learn from a return relating to the 
ironclads in the navy, and just published, that the Inflexible was 
laid down to build at Portsmouth on the 2ith of February, 1874. 
In consequence of the extreme novelty of the design, which involved 
great consideration, it was not sufliciently far advanced to enable 
the sheer drawing and specification to be sent for yard officers’ 
guidance before the end of August, 1873. There will, consequently, 
be only 79 tons (weight of hull) built by the 3lst March, 1874. The 
number of tons built on the Témeraire is 254 by 31st March last, 
and on the Superb 1456 tons. Boilers are now in store for the 
Enterprise one set, Caledonia class (or Lord Warden and Lord Clyde) 
three sets, Black Prince one set, Minotaur one set, two sets for the 
Royal Oak class, one set for the Favourite, one set for the Prince 
Albert Class, one set for the Scorpion or Wivern. One set is in 
course of construction for the Northumberland, one for the 
Agincourt class, and one for the Penelope. The ironclads building 
are the Shannon (5703 tons) ; the Superb (9492 tons), twin screw ; 
the Témeraire (8412 tons), twin screw ; and the Fury and Inflexible, 
turret ships, the dates of the completion of which are uncertain. 
The following turret ships have not been fitted with new boilers 
since their first completion:—The Monarch, Prince Albert, 
Scorpion, Wivern, Glatton, Devastation, Thunderer (not com- 
pleted), Cyclops, Hecate, Gorgon, Hydra, Rupert (not completed), 
and the Royal Sovereign (whose boilersare worn out). The broadside 
ships which have not been fitted with new boilers since their first 
completion are the Agincourt, Northumberland, Hercules, Sultan, 
Penelope, Invincible, Vanguard, Audacious, Iron Duke, Swiftsure, 
Triumph, Viper, Vixen, Waterwitch, Lord Warden, Royal Alfred, 
Royal Oak, Repulse, Zealous, Favourite, and the ram Hotspur. 
The boilers of the Lord Clyde and Enterprise are worn out, and 
have been removed ; whilst the boilers of the Caledonia, Ocean, 
and Prince Consort are reported to be worn out. 

JoserH Harrison.—We hear, with regret, of the death of 
Joseph Harrison, of Philadelphia, Pa., well known in engineering 
circles as one of the greatest American mechanics. Born in 1810 
he showed proficiency at a very early age, and served as appren- 
tice, journeyman, and foreman till he was twenty-five years old, 
and was then in the employ of Garrett and Eastwick, in Phila- 
delphia, where he designed and built a locomotive. This was in 
the year 1835, and the business increased so fast (after the then 
unwonted achievement) that he was taken into partnership. 
Some agents of the Russian Government soon afterwards suggested 
to Eastwick and Harrison that one of them should go to Russia, 
where the Government was about to invite proposals for the whole 
of the rolling stock for the great railway, 400 miles in length, from 
St. Petersburg to Moscow. Mr. Harrison went to St. Peters 
burg, arriving there in 1843, with the remainder of 500 dols, in his 
pocket, Mr. Thomas Winans, of Baltimore, who had gone there to 
superintend the working of a locomotive, unitiog with Mr. Harrison 
in making proposals. The contracts were ultimately awarded 
to them under the firm of Harrison, Eastwick, and Winans. 
They constructed 162 twenty-five ton locomotives; 2000 eight- 
wheel cars; 500 eight-wheel platform cars; 70 eight-wheel 
passenger cars on the American plan; 6 eight-wheel post cars ; 
the total of the contract amounting to 3,000,000 dols, All this 
work was constructed in Government shops at St. Petersburg, by 
Russian workmen, and was completed in five years, Mr. Har- 
rison’s high personal character obtained for him the means of 
carrying out this large contract on his very small capital; and after 
this great success, and many others, he returned to Philadelphia 
in 1852, since when his greatest work has been the production of 
the Harrison boiler, one of the most highly esteemed of several 
inventions which defeat the danger by explosion of boilers by 
building them in sections. He also introduced into Europe the 
American drop bottom cupola, for iron smelting, the smelters 
having previously, at the end of the heat, pulled the slag, Xc., 
from a small door or the tap hole, instead of dropping the bottom 
as is now done. He patented the equalising beam for distributing 
equally the weight of the locomotive on the drivers, and the 

arrison stub end (without keys) for the connecting rods, He 
designed and first used the tool for boring both the crank pin 
holes at right angles at the same time, thus doing the work 
mechanically correct as well as much cheaper. ‘Tue integrity and 
moral courage of this eminent man laid the foundation of his 
success and his great fortune ; and those who knew him, whether 
as a husband, father, son, friend, or citizen, will sincerely mourn 
his death.—Sctientific American. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





1112. Improvements in steam boiler and other Furnaces, John Plummer 
na lemons is te Cine’ Crom, © erers, and other 
mprovemen ATCHES, HRONOM 
Lufkin Handsw Staffordshire. 


1114, I its in Lamps fi paraffine oi] and other volatile 
Grants and Datesof Provisional Protection for Six Months, |" liquid hydrocarbons, James Hinks and Joseph Hinks, Birmingha 


8988. Improvements in means for protecting the coverings of UMBRELLAS, 
Parasots, and similar articles, James Welch, Manchester. — 4th 
December, 1873. 

4050. Improvements in apparatus for carrying, raising, ry lowering 


m. 
1116. Improvements in Taps and Cocks, Allan Haigh and John Holmes 
Yorkshire, 


1117. Improvements in the construction of Raimway Cxatrs, John 
Nut al _ Oldham, Lancashire, and Joshua Taylor, Bradford, near 





— Boats, Frederick Young, Southampton, Hants.— 

1873, 

273. Improvements in Woop-workixc Macninery, Peter Jensen. 
Chancery-lane, London.— A communication from H. W. Gibson and 
Sons, Gothenburg, Sweden.—22.d January 1874. 

777. Improvements in and apparatus f r AERIAL NavicaTion, Joseph 
Douglas Ridley, Barnsbury-street, Islington, London.—3rd March, 1874, 

817. Improvements in Lamps, Joseph Norman Aronson, Portland-place, 
Lendon.— 5th March, 1874. 

84. Improvements in the means of Preservino ANIMAL and VEGETABLE 
Supstances, Gabor Naphegyi. London-wall, London. - 6th March, 1874. 
922. A compound fur making Tea, Correr, and Cocoa, Dunald Nicoll, 

St. Paul’s-churchyard, London,—14th March, 1874. 

$47. A new and improved compound for Fattenrne Pics Sueep. Catrir, 
and Horses, enlarging their growth, improving their quality, and 
otherwise being of benefit to them, their breed, growth, and substance, 
William Heniy Stephens, Bedford-row, London.—17th Mares, 1874. 

960 Improvements in Cases or Boxes, and in arrangements of flaps or 
leaves thereon or thereto, for exposing advertisement and other sheets 
or things. Bevjamin Wood, Trinity.equare, Southwark, Surrey.—18th 
March, 1874, 

63. A new and improved BituiarD Tasce, William Kortright Brock, 
Walbrook, London.—19th March, 1874. 

1011. Improved means or appliances for protecting or Preservine from 
Exptosion lamps, cans, and holders containing petroleum or other 
explosive liquid or gas, Pierre Jean Hendrix, Zolder near Hasselt, 
Belgium.—23rd Mareh, 1874. 

1027. Improvements in apparatus for regulating and measuring the Flow 
and Discnarce of Water or other liquids for preventing waste 
thereof, applicable to water-closets and other purposes, Percy George 
Pout, Balham, Surrey.—2\th March, 1874. 

1029. An improved Raitway Brake, chiefly designed to be used for pre- 
a collisions and other accidents, George Gray Rhodes, Stratford, 
Lasex, 


1031. An improved Cask-FILLING Apparatus, Charlea Baker Scott Webb, 
Stratford, Essex. 
1037. Improvements in the manufacture of WaTrrproor Paper, and 


apparatus therefor, James Weston Clayton, Hampt«n, Middlesex. 

1041. Improvements in CLeanino Gas Retorts, and in apparatus there- 
for, Alexander William Ledingham, Aberdeen, N.B. 

1043. Improvements in Pump VaLves, Cemer Thomas Colebrook, Islington, 
London. 

1045. Improvements in Furnaces for Mettixc Size, Albert Clarke 
Lewis Brooklyn, New York, U.S. 

1046. Improvements in the manufacture of Fire-Licuters, James Wads- 
worth Collyhurst-road, Manchester. 

1019. Improvements in the manufacture of AntiFIctaL Butrer, Alexander 
Melville Clark, Chancery-lane, Londun.—A communication from Louis 
Dordron, Alexandre Villeron, and Jacques Auguste Bezinge. Paris. 

105t. Improvements in the manufacture of Lozexors or Trocres, and in 
the preservation in this form of animal and vegetable juices and 
extracts fer nutritive, medicinal, and other purposes, Edmund 
Adolphus Kirby, St. Pancras, London. 

1052. Improvements in the manufacture of Gas and apparatus therefor, 
Peter Jensen, Chancery-lane, London.—A communication from Egmond 
Julius Erichsen, Copenhagen, Denmark. 

1053. Improvements in the manufacture of Steet or MALLeaBLe Iron, 
and apparatus therefor, Perceval Moses Parsons, Melbourne House, 
Blackheath, Kent,—25th March, 1874. 

1055. Improvements in Taps or VAtves, adapted for use in controlling 
the flow or discharge of steam and other hot fluids, Thomas Arthur 
Nield, Dukinfield, Cheshire. 

1057. Improvements in apparatus to be employed in connection with 
ConDeNsING, CARDING, and ScRiBBLING EnGineEs for preparing or treat- 
ing wool and other like textile materials, Philip Charles Evans, Brims- 
combe, Gloucestershire, 

1061. An improved Distnrectine and Droporisinc APPARATUS for water- 
closets and other purposes, Michael Henry Brown, New Cross, Kent, 
and Matthias George White, Landport, Hants.— 26th March, 1874 

1066. Improvements in the manufacture of illuminating Gas, and in the 
apparatus employed therefor, James Keith, Arbroath, Forfarshire, N B. 

1067. Certain improvements in the construction of KitcHENERS or other 
similar apparatus, and in the application thereto of parts designed for 
the purpose of economising fuel whilst cooking, heating, or boiling 
water, Thomas Simpson, South Norwood, Surrey. 

1071 Improved Pneumatic SiGNALLING Apparatus for use in buildings, 
John Farrand Clarke, Moorgate-street, London. 

1072. Improvements in modes of and means for producing and utilising 
Gas end Heat, and apparatus therefor, Peter Jensen, Chancery-lane, 
1. ondon.—A communication from Egmond Julius Erichsen and Jorgen 
Georg Maardt, Copenhagen, Denmark. 

1073. Improvements in apparatus for Gastnc and REELING YaRNs, 
“amuel Gibson Rhodes, Leeds, Yorkshire. 

1075 Improved apparatus for Castine Tuses and CyLtnpers in Giass, 
for annealing glass tubes and cylinders, and also for casing or fitting 
such articles ty protect them from injury, John Chedgey, The Grove, 
Great Guildford-street, Southwark, Surrey. 

1077. Improvements in Lamps for railway carriages and other purposes, 
and in the method of arranging and using glass prisms in connection 
therewith, Benjamin Pryor Stockman, Poet’s-corner, Westminster, and 
John Bennett, Lorrimore-road, Walworth, Surrey.—27th March, 1874. 

1079. Improvements applicable to REGENERATIVE and other Gas FURNACES, 
Francis Dixon Nu1Tatt, St. Helen’s, Lancashire. 

1083. Improvements in or connected with Steam Boiter and other 
a Thomas Hillcoat and William Montgomery, Paisley, Renfrew- 
shire, N.B. 

1085. Improvements in Kitcuen Ranags, fire-grates, and other stoves, 
Joseph Wood, Bradford, Yorkshire. 

1087. Improvements in Breecu-Loapixa Fire-arms, Philippe Pieri, 
Bedford-place, Russell-square, London. 

1089. Improvements in apparatus for PREVENTING or Removine INcrus- 
aATIONS in Steam Boiters, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Fianz Sommer, Paris. 

1091. Improvements in Kaitway Berrers, George Turton, Hanover- 
strect, Sheffield. 

1092. Improved apparatus to be applied to furnaces for insuring the 
Conran STION or ConsumMpPrioN of SmoKE, George Smith, Walworth, 
Surrey. 

1193, Sepewmemente in means or apparatus for Moutpine and Castine 
Metats, Richard Longden Hattersley and Thomas Hebden, Keighley, 
York>hire.—28th March, 1874. 

1095. Improvements in Locks and Latcnrs and parts connected there- 
with, Charles Frederick Whitworth, Cleethorpe, Lincolnehire. 

1006, Improvements in the preparation and use of Peat and Peat Caar- 
coat for smelting and other purposes, William Alexander Lyttle, The 
Grove, Hammersmith, Middlesex. 

1097. Improvements in Motion Ixpicators and Governors for regu- 
lating and showing the number of revolutions per minute of manne 
and other steam engines and machinery whose parts have rotary and 
reciprocating motion, Robert Heyer Crickmer, Rotherhithe, London. 


1118. Improvements in Steam Borrers, Charles Smith, Hartlepool, 
Durham, and Alfred Al der, Ci ster, Gloucestershire. 

1119. Imp ts in hinery or apparatus to be used in the work- 
ing or manufacture of Potrer’s Ciay or other plastic material, William 
Boulton, Providence Foundry, Burslem, Staffordshire. 

1121. Improvements in Trusses, SPLints, and other surgical appliances 
employed for affording support to the human body or limbs, William 
Darlow, Strand, London 

1122. Improvements in Furxace Bars. and in the mode of mounting or 
setting furnace bars, John Dodge, Garden-row, London-road, Surrey, 
=e ns Edghill Coles, Vulcan Wharf, Earl-street, Blackfriars, 

anion. 

1123. Improvements in Kircuey Rances, Thomas Redmayne, Sheffield. 

1124 Improvements in PsoroGrapuicaL PoRTRAIT APPARATUSES, and 
other optical instruments, Frank Wirth, k fort-un-the-Maine, 

rmany.—A communication trom Adolph Steinheil and Edward 
Steinkeil, Munich, Germany. 

1125. Improvements in the construction of frames and disposition of 
levers in apparatus for Workino and Locxine Rattway Points and 
} nao James John Frederick Stevens, Darlington Works, Southwark, 

urrey. 

1126, Improvements in the construction and arrangement of Pans or 
Vessecs, and of apparatus for heating the same, Joseph Willoughby, 
Plymouth, Devonshire, William Arkinstall Southwell, Palmerston- 
buildings, Broad-street, London, Thomas James Briggs, London, and 
Samuel Willoughby, Plymouth, Devonshire. 

1128, Improvements in PLoveus, William Robert Lake, Southampton- 
buildings. London.—A communication from William Donnelly, Calver- 
ton, New York, U.S. 

1130. Improvements in apparatus for and in the mode or method of 
TREATING ANIMAL CHARCOAL for the purpose of reburning or revivifying 
it, John Denton, Salisbury-street, Strand, London. 

1131 Improvements in Inpicavors for indicating the speed of revolving 
axles, Dav'd Alexander Hualket, Anglesea Villas, New-road, Hammer- 
smith, Middlesex. 

1132. Improvements in apparatus for the masufacture of Sugar, Michael 
Henry, Fleet-chambers, Fleet-street, London.—A communication from 
Auguste de Méritens and Victor Kresser, Boulevart St. Martin, Paris,— 
8lst March, 1874. 

1133, Improvements in continuous Brakes for railway trains, George 
Edwards, Heaton Norris, Lancashire. 

1134. Improvements in apparatus for Inpicatinc the Numper of 
PassENGERS using tramway cars or other vehicles. or passing into or 
from public buildings or other places, George William Dolman, Alma- 
street, New North road, London, and Benjamin Benjamin, Hackney- 
road, London. 

1. epee in Ixvecrors, Francis William Webb, Crewe, 
Cheshire, 

1186. A new or improved Governor for Stream Ewxoines, Robert 
Rankine, Glasgow, Lanarkshire, N.B. 

1137. Improved process for Propucina OrnameNnTAL Destons, letters, 
patterns, or figures on glass metal, china, wood, and other such like 
—_- fur decorative and other purposes, Edward Lee, High Holborn, 

ndon. 

1138 Improvements in the manufacture of Varnisu, Paint, or other 
similar Brusues, William Thurston Culmer, Hornsey-road, London. 

1140. Certain improvements in the manufacture of Taper and PARALLEL 
Tues, single or compound, Ebenezer Hoskins and Charles Harvey, 
Birmingham. 

1142. Improvements in PorTaBLE Enotves, Nathaniel Clayton and 
Joseph Shuttleworth, Lincoln.—1lst Apri, 1874. 

1143. Imy ts in and ted with Tramway Carriages, John 
Hornsby Carruthers and David Rankine, Glasgow, Lanarkshire, N.B. 
1144, War and commercial aerostatic Hor Air Batioons, Jean Sebastien 

Anacharsis Ménier, College-avenue, Homerton, Middlesex. 

45. Impr ts in the treat t and ration of AsBEsTos, and 

in making various fabrics and articles therefrom, John Cleghorn, 

Glasgow, Lanarkshire, N.B., and Thomas George Paterson, Edinburgh, 

Midlothian, N.B. 

1146. Imp ts in hines for Wasainc and Pee.ina Porarors, 

and pecling, reducing, or pulping other roots, Charles Topham, Cule 
man-street Bunhill-row, London. 

1147, An instrument for Ascertarnina and INpicaTING any ExTRAoRDI- 
NARY TeMPERATURE in Buicpinas and apartments of every kind, 
Arthur Lee Sparkes, Burslem, Staffordshire, and Clement Marsh, 
Wolstanton, Staffordshire. 

1148. Improvements in FrnisHtne Fasrics, and in apparatus employed 
therein, William Howgate, pene ey Mills, Mirfield, Yorkshire. 

1149. Improvements in Rocz or Stone Drive or as 
Frederick Edward Blackett Beaumont, Westminster-chambers, Victoria- 
street, Westminster. 

1150 Improvements in the CoLour Printina of books and newspapers, 
William Morton Halbert, Glasgow, Lanarkshire, N.B. 

1151. Improvements in Tannino, and in apparatus used therefor, 
Constant Herveux, Shere, Surrey. 

1152. Improvements in the treatment of waste or refuse animal or 
Nirrocenovus Matters for the pur of producing fertilising sub- 
stances or artificial manures, William Crookes, Mornington-road, 
Regent's Park, London. 

1153. Improvements in Drawino and Spinninc Macuivery for flax, 
hemp, jute, wool, or other fibrous material, Somerville Dear, Leeds, 
Yorkshire. 

1154. An apparatus for making true the Rotts of Pirate and SHeetr 
Mits, William Tarleton Bury, Sheffield, and Alfred Muir, Britannia 
Works, Manchester. 
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sauntostign frucn, Rouben Mann ices, Willissasburgh Beokiya Mey 


York, U.8. 

1188. Improvements in for Breakinea Srowzs or other hard 

su and John Smith, ae ae a 
q au ior WorkKinG 
Pumps and a= John Pattison, Naples, a. 

1190. An improved machine or apparatus for Tawine or Dresstno Sxrns, 
William Edward Gedge, Wellington-street, Strand.—A communication 
from Charles Molinier, Fau 8t. Martin, Paris. 

1192. New Pup — and ‘ARY Strainer, Leandre Elie, Cha- 


th A 1874. 
applicable to railway wagons, 


1195. Improvements in y or apparatus for making Pargr Baas, 
Charles Anderson, Fettykil, Fifeshire, N.B. a 

1196 Improvements in VessEts or a) tus for containing Beer and 
other Liqurps, Faulconer Morgan, High-street, Borough, Surrey. 

1197. Improvements in the manufacture of benzoline and other Lamps, 
Henry Callaghan, Wallis-road, Victoria Park, London. 

1193. A new or imp d ti on SreaM Brake, Fred. 
Bruughton, Hanover House, Hanover Cottages, Regent's Park, London, 
and Kobert Stephens, Green-street, P. n-green, London. 

1199. I pro — t Evectric Pires, Charles Clamond, 

er no 


g, Paris. 

1200. A new or improved method of Urizismsc the Four Lime of Gas- 
works, Granville Hamilton Forbes, Broughton, Northamptonshire. 

1201. Improvements in Steam Enornes, William Robert Lake, South- 
ampton-buildings, London.—A communication from the Rev. Juhn 
Chatfield Nobles, Elmira, New York, U.8.—6th April. 1874. 

1202, Improvements in the method of and apparatus for making spaces 
= Qaneaeee Dorrers, William Frederick Bateman, Low Moor, York- 
shire. 

1203. Improvements in the Preservation of Potators, and in the appa- 
ratus connected therewith, David Morris, Monifieth, Forfarshire, N. B. 
1294. Improvements in Furnaces and in Frre-vars used therein, Juhn 

Stephenson and James Pickup, Tong, Bradford, Yorkshire. 

1205. Improvements in Breeca-LoavinG Fire-arMs, Joseph Nee.lham, 
Piccadilly, London. 

1206 Improvements in OpricaL InstRUMENTS, Samuel Holmes, Wardour- 
street, London. 

1207. Improvements in and connected with WaTer-cLosets, and in port 
applicable for the supp!y or discharge of various liquids, Stewart 
Peters and William Donald, Glasgow, Lanarkshire, N.B. 

1208. Improvements in or connected with Reapinc and Mowrno 
Macuines, George Kearsley, Ripon, Yorkshire. 

1209. Improvements in Hogs, applicable especially for hoeing wheat and 
such like crops, John Goss, Cleuchwarton, Norfolk, and Fiederick 
Savage, Saint Nicholas Ironworks, King’s Lynn, Norfolk. 

1210. Improvements in Fire-Grates and Stoves, Francis Cook Matthews, 
jun., Great Driffield, Yorkshire 

1211. Imp ts in apparatus for manufacturing heating and illumi- 
nating Gas Charles William Wilkins Thomas, Clarendon House, Buck- 
hurst Hill, "4 

1212. Imp) ts in hinery for Rottinc Metat Tues or Rops, 
Hiram Washington Hayden, Waterbury. Connecticut, U 8. 

1213. Improvements in Waconetres, Puartons, and other similar 
carriages, John Braddick Pinnock, Old King-street, Broadmead, “ristol, 
Gloucestershire.—7th April, 1874. 

1214. Improvements in BregcH-LoaDING Fire-aRMs, Charies Villin, Great 
Pulteney-street, London. 

1215. Improvements in the modes of and apparatus for regulating the 
Supe.y of Water to water-closets and other vessels, Basil Ronald and 
John Farmer, Glasgow, Lanarkshire, 

1216. Improved apparatu lor Ex no Fuet by increasing the 
heating effects obtainable from ordinary fireplaces, James Brody 
Brechin, Dundee, Forfarshire, N.B. 

1217. Improvements in the construction of Furnaces for consuming 
smoke and economising fuel, Henry Schallehn, Manchester.—A com- 
munication from Henrick Gottfried Stamer, Altona, Holstein, Ger- 























many. 

1218. te improved Liresvoy and Se.F-LicaTine SicNa, Ferdinand Silas, 
Park-place West, London. 

1220. Improvements in the Cases for Burren Sprincs, Edward Gatwood, 
Hardwick House, Easton-road, Bristol, Gloucestershire, and George 
Spencer, Cannon-street, London. 

1222. Improvements in apparatus for Supptymse Water to Srram 
_——— Robert Alexander Hunter, Great Brunswick-street, Dublin, 

re \ 

1224. Improvements in Cooxinec Rances, Henry Chapman, South-place, 
Kennington Park, Surrey. 

1225. Improvements in district and Fire Atarm TevLeorapas, John 
Henry Guest, Brooklyn, New York, U 8.—8th April, 1874 

1228. linproved —" or means for SropPine or Piucoine up BorLer 
or other similar Tusgs, Thomas Charlton and George Charltun, Great 
Grimsby, Lincolnshire. 

1282. Improvements applicable to Mariners’ Compasses, John Clark, 
Silchester-road, Kensington, Londun. 

1236, Improvements in removing and re the Biapes of Screw 
Propevvers oi ships ai.d other navigable vessels while afloat, and in 
—— employed therefor, John Pinker and Thomas Alfred Adam- 
son, Liverpoo! 

1238. "Improvements in the Pressine of Bricks, John Gill, Hunslet, near 
Leeis, Yorkshire. 

1240. Improvements in Tramway Cars, John Grantham, King’s Arms- 
yard, London.—9th April, 1874. 


Inventions Protected for Six Months on the Deposit o 

Complete Specifications. 

1219. A process and apparatus for producing a new article of food from 
MiLK, George Haseltine, Southampton-buildings, London.—A com- 
munication from Budd Smith, San Francisco, VCalifornia, U.S.—8¢th 





April, 1874. 
1223. Improvements in Water Meters, George Haseltine, Southampton- 
buildings, London.—A communication from Henry Franklin . 


Brooklyn, New York, U.S.—8th April, 1874. 





1155. Improvements in the manufacture of Corks, and in app 
employed therefor, Joseph Taylor Martin, Liverpool. 

1156. Improvements in Cuimney Caps or terminals and wind guards, 
Richard Reeves Cox, Salisbury-street, Strand, London. 

1158. Improvements in RatLway Foo Sicnat Apparatos, Oliver Cullis, 
Cranbrook-street, New Town, Deptford, Kent. 

1159. Improvements in TeLecRaPs CaBLes, William Munton Bullivant, 
Fenchurch-street, London. 

1160 Improvements in CuLinaRy Apparatus, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Juhn Samuel Kidd, 
Brooklyn, Kings, New York, U.S. 

1161. Improvements in Brick Makino Macuines, John Liddell, Glasgow, 
Lanarkshire, N.B.—2nd April, 1874. 

1163. Improvements in Bicyc.es aud WHEELS, such wheels being appli- 
cable to bicycles, carriages, and other vehicles, William Henry James 
Grout, Watson-street, Stoke Newington-green, London. 

1164. New or improved Cakriaces or VEHICLES for the conveyance of 
goods and passengers on railways, and fur the easy and safe transit of 
such carriages from any one gauge of railway to another and different 
gauge without points or stopping such carriages, John Walker, James- 
street, London. 

1165. An imprevement in Horse Hay Forks, James Hunt, Brinsop 
Court, Herefordshire. —A communication from Jonathan G. Williams, 
Burlington, New Jersey, U.8. 

166. I ts in travelling Jip Cranes, Nathaniel Clayton and 





1(98. Improvements in PrepavinG YARN for WEAVING, and in apparat 
for drying yarn or cloth, Maximilian Baerlein, Manchester. 

1099. An improved LivaL, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Messrs, Grapjon and Com- 
beaud, Lyons, France. 

1100. Improvements applicable to upright log and deal Saw Frames, 
William Meadows, Heaton Norris, Lancashire. 


110L. Improvements in the means or apparatus employed in the manu- ; 


facture of Seep or O11 Cakes, Cyrus Eskrett, Hull, Yorkshire. 

1102. Improvements in apparatus for working RaiLway 81GNaLs, Thomas 
Halford, Walsall, Staffudshire, and Frederick Bloomer, Pelsall, Staf- 
fordshire, 

1104. Improvements in the poeeetins of Peat for Fue. or CHaRcoAL, 
and a therefor, John Imray, Southampton-buildings, Chancery- 
lane, London.—A communication from William Bennett Hays, Cape 
Town, Cape of Good Hope. 

1105. Improvements in Snips’ Bertns and arrangement of same, also in 
mers tables, seats, and similar appliances connected therewith, and in 
eco. omising space for curgo aud vther purposes on board ship, James 
Lewar, Liverpool 

11(6. An improved VaALve GEAR or motion for steam and other motive 
power engines and steam pumps, Gustav Albrecht Carl Bremme, Liver- 


pool. 

1107. Improvements in Tasies, Bradly Barnard, St. Paul’s-road, Canoh- 
bury, London. 

1108. Improvements in the process and apparatus for CLEARING and 
SMOUTHING SPUN-SILK, yarn, and other threads, Edward Alfred Cowper, 
Great George-street, Westminster. 

1110. Improved apparatus to be applied to carriages for Stoppine or 
REsTRAINING orses, Alexander Melville Clark, Chancery-lane, 


London.—A communication from Adolphe Jean Jouret, Paris.—30th 
March, 1874, 

1111. An improved instrument for obtaining fac simile Corres of Lerrers 
and cther munuseripte, Hcury Gcyler, (Lacery-line, London, 





. & 
Jose h Shuttleworth, Lincoln. 

1167. Improvements in STREET-SwrEPING Macuines, James Robinson, 
Heston, near Hounslow, Middlesex. 

1168, Improvements in the construction of Taps or Cocks for liquids and 
in peaee for inserting taps in casks or other receptacles, Edwin Russ, 
Winchester, Hants. 

171. Imp ts in 
Glasgow, Lanarksbire, N.B. 

1172. Improved machinery for making Meta. Tues, George Bourne, 
Birmingham. 

117s, A new or improved Anti-FrouLixa Composition or Parnt, Elias 
Jones, Swansea, Glamorganshire, and Andrew Howatson, Cronberry 
Auchinleck, Ayrshire, N.B. 

1174. A new or improved construction of Brusnina Boots for Horsgs, 
George Edward Harries, Shrewsbury, Salop. 

1176. Improvements in Taps, Cocks, or Vaives for adjusting or — 
lating the flow of liquids and gaseous fluids, Edward Pearson, Old 
Kent-road, Surrey. 

1178, Improvements in Sewinc Macuines, Chaim Groubman, Great 
Portland-street, London. 
1179. Imp ts in the fact of Merattic Tuses for loco- 
motive, marine, and other steam boilers, Johu Henry McCarthy, 


Birmingham. 

180, Improved arrang and combination of appliances connected 
with Lace Macuines, Auron Mosley, Southey-street, Nottingham. 

1181. Jmprovements in Rock DriLiinc Apparatus, applicable also to 
apparatus for dressing stone, driving riveting, and such like, 
George Warsop and Henry Walker Hiil, g-street, N ham. 

1182. Improvements in Hoops for Szcurmnc Bags, Joseph Betts, Brad- 
shaw, h-hill House, > ire, 

a ea narig wn in Sewina Macuines, Charles Walter Vosper, Stoke 

vonport, 

11£6. Improvements in EmBRromEeRy ATTACHMENTS applicable to Szewine 


tus for Puriryinc Sewace, Thomas Short, 














1230. Impr for O1inc or Lvsricatinc Sprnntnc or other 
SpinpLe Couiars, bearings or axle and other guides of machinery, 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
David Broux, Roubaix, France.—9th April, 1874. 

1231. Improvements in Too. Hotpers for machine tools, Henry Adrien 
Bonneville, London. —A ication from Ed d 
Pierre Baville, Passy, ice. — 9th April, 1874, 

1246. An improved mode of employing an bining certain MATERIALS 
for SrructuraL Purposes, Philip brannon, Parliament-street, London. 
—10th April, 1874. 

1249. Improvements in Lever Escarement MecuanisM, William George 
Schoof, Clerkenwell, London.—l0th April, 1874. 

1268. Improvements in Stop Motion Winpinc Dousiine Frames, Thomas 

nsworth, Manchester.—13th April, 1874. 

1271. Certain improvements in Basins for WATER-CLOSETS, Henry Adrien 
Bonneville, Piccadilly, London.—A communication from Jabez Burns, 
New York, U.S., Charles Stanton Higgins and William Burd Higgins, 
Breoklyn, New York, U.8S.—13th April, 1874. 

1287. Improvements in apparatus used in the manufacture of Gas, David 
Hulett, High Holborn, London, and Samuel Chandler, York-street, 
London-road, Southwark, Surrey.—l4th April, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 

1008. Measorinc F.Lowrme Liquips, Francis George Fleury, Merrick- 
square, Southwark, Surrey.—15th April, 1871. 

985. Drivine ae Edward Thomas Hughes, Chancery-lane, London. — 
13th April, 1871. 

1014 Prerarinc Macuinery for Fax, &c., John Lawson, Leeds, York- 
shire.—17th April, 1871. 

1046, Dayino and PresErvixo Timser, &c., Richard Norfolk, Beverley, 
Yorkshire.—2\st April, 1871. 

1087. Lamps, Thomas Alfred Skelton, Essex-street, Strand, London.— 
25th April, 1871. 

1243. Rerorts, Henry Chance, Oldbury, Lancashire. —8th May, 1871. 

1048. Disrittine and Puriryine WalsKkey, &c., Marshall Mason Harris, 
Coc! -street, Westminster.—2lst April, 1871. 

1055. Feepine Sream Boi.ers, Ernst Korting, Vienna.—2l\st April, 1871. 

1096. ConcenTRATING OrEs, William Robert Lake, Southampton-build- 
ings, London.—25th April, 1871. 

1234. Gymnastic, &c., PERFORMANCES, George Oliver, City-road, London. 
—6th May, 1870. 

1025. Puate or Base for AnTiFiciAL TeeTH, William Robert Lake, South- 
am) ——_ = London,—18th April, 1871. 

1030. Printina Woven Fasnrics, &c, William Laycock, Church, Lanca- 








shire, and James Riley, Accrington, 19th April, 1871. 
1033. eee Piss, Benjamin Harlow, Macclesfield, e.—19th 
A 18 
100k Taanereo Spent Oxipe of Iron, David Spence, Manchester.—19th 
April, 1871. 


1087. Sewina Macuiyes, Altham Pilling and Arthur Nussey, Leeds, 
Yorkshire.—20th April, 1871. 

1040. Vatve Boxes or Stop Boxes, John Richard Forman, Kingston-upon- 
ag teeny Men April, 1871. 

1061. WasHinc Macuings, Benjamin Sagar and Taomas RicaMOND, 
Burnley, Lancashire.—22nd April, 1871. 

1207. Dravonr Tupes or Giones for Gas Burners, William Robert Lake, 

thampton-buildings, Loridon —4th Moy, 1871. 
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Patents on which the Stamp Duty of £100 has been Paid 
1127. Licurnisa Conpuctors, Thomas Wood Gray, Margaret-street, 
London.—16th April, 1867. 

ue. a Yarn or Tarzan, &c., William Weild, Manchester.—l6th 

1885 Vatves, ne Bourdon, Rue de Malte, Paris.—7th May, 1867. 

1134. Screens or Dresstinc Macuines, Robert Boby, Bury St. Edmunds, 
Suffolk.—17th April, 1867. 

Notices of Intention to Proceed with Patents. 
3852. Typz-Compostna Macutwery, Alexander Mackie, Warrington.— 


26th November, 1873. 
Prorectine the Coverinas of Umpre.ias, &c., James Welch, Man- 


chester.—4th December, 1873. 
4030. Armour for — &c., Joseph Thomas Parlour, Southampton- 
don. — 1873. 


4033. O11, Marcelin Réné Bouju, Boulevart Sebastopol, Paris, 
4038. Gas Stoves, Henry Cockey and Francis Christopher Cockey, 


Frome. 
4041. oe a, \ John William Scott, Victoria House, Worcester. 


4050. CARRYING, &c., Suips’ Boats, Frederick Young, Southampton. 

= —— —— “ier - paw we nm, ~ ng 

4058. Railways, , William Neill and Francis Augustus Remington 
Neill, Bold.—9th December, 1873. 





- peeee, On. Sein Richard Cromwell Taunton, Balsall Heath, near 
4072. L TOR, Al der Browne, Southampton-buildings, Holborn, 





London.—A communication from Isidore Dreyfus.—10th December, 1873. 

4080. Screwine the Sores of Boots and Ssors, Alexander Browne, 
Southampton-buildin Holborn, London. — A comm ion from 
Joseph Marie Victor Durand and Joseph Duborget. 

4082. Kecorpixc the Numper of PasseNGERS Conveyep in PoBLic 
Venicies, &c., Josiah Latimer Clark, Westminster-chamb Victoria- 
street, Westminster, and Edward Orange Wildman Whitehouse, 
Thurlow-road, Hampstead. 

4:83. Preservinc Meat, &c., Pierre Paul Egide Marie Koch, Charing 
Cross Hotel, London. 





40387. Drepoixc and Excavatinc Macuines, John Augustus Ball, Oak-. 


land, Alameda, California, U.8. 

40: 0. ~ yo for —~ wecmenen Hicu-Pressvure Steam, Nicholas Demetrius 
£ , Live . 

4091. Lanp and MarineSream Bortersand Furnaces, Nicholas Demetrius 

partali, Liverpool.—11th 9 . 
-. + > oe Roiiers of Carpinc Exoines, &c., William Tatham, 
chdale. 
4 eee Henry Young Darracott Scott, Ealing.—12th December, 


1873. 

4:08. Hypravtic Cranes, &c., Edward Balmforth, Edwin Balmforth, 
and Joseph Balmforth, Batley.—13th December, 1873. 

4117. Biscuit-Bakine Ovens, George Hutchin, Liverpool. 

4121. EmproweRrxec and Braipinc Macuine, William Edward Gedge. 
Wellington-street, Strand, London.—A communication from the Société 
oa and Sarkissian and Alexandre Henri Gigaroff.—15th December, 

ide 

4135. Iycrveratine in the Dry Way Sea-wrack, &c., Amédée Collet and 
Paul de Lavillasse, Rue Lafayette, Paris.—16th December, 1873. 

4140. WATERPROOFING TEXTILE Fasrics, Henry Josiah Griswold, Hop and 
Malt Exchange, Southwark-street, Surrey.—A communication from 
Henry A. Clark. 

4145. Typz, Joseph Bartlett, Myddleton-street, Clerkenwell, London. 

4151. TexaTtnc Certain Diseases of the Lunos and Heart, Alfred 
Vincent Newton, cery-lane, London. — A communication from 
Professor Louis Waldenburg.—17th December, 1873. 

4166. TREATING in the Humip Way Sea-wrack, &c., Amédée Collet, Paul 
de Lavillasse, and Félix Alexandre Testud de Beauregard, Rue Lafayette, 
Paris.—18th December, 1873. 

4171. InsuLators for TeLeorara Line Wires, Guilherme Schtich de 
Capanema, Golden Cross Hotel, Charing Cross, London. 

4176. Pemmanent Way of Raitways and Tramways, Henry Pignel, 
Amiens, France.— 19th December, 1873. 

4211. Soap, Michael Henry, Fleet-chambers, Fleet-street, London.—A 
communication from Jean Hector Destibeaux. 

4215. ARMOUR or SHIELD, Pierre Philippe Eugene Count de Gendre, St. 
James’ Club, Piccadilly, London. 

4224. Reapino Macnines, Thomas Robson, Grindale, near Bridlington.— 
23rd December, 1873. 

4236. Steam Borers, John Addy Hopkinson and Joseph Hopkinson, 
Huddersfield.—24th December, 1873. 

4252. RaiLway SIGNALLING APPaRaTUs, Henry Pignel, Amiens, France.— 
27th December, 1873. 

4293, Extension Lappers, George Skinner, Waverley Hotel, King-street, 
Cheapside, London.—381st December, 1873. - 





+ 


1219. Propucine a New Articie of Foop from Mik, Haseltin 
Southampton-buildings, London. — A phd 5, b Budd 





Smith — = 

1223. Water Meters, George Southampton-buildings, London. 
—A communication from Ss Read. 

1225. District and Fire-atarm Tevecraras, John Henry Guest, 
Brooklyn, New York, U.S.—8th April, 1874. 

1249, Lever Escapement Mecuanism, William George Schoof, Clerken- 
well, London.—10th April, 1874. 

1287. Gas, David Hulett, High Holborn, London, and Samuel Chandler, 
York-street, London-road, thwark, Surrey.—1l4th April, 1874. 








All ha an interest in any one of such applications 
aon teve: in writing Rm A mee whoa 9 applications 
dy eg the Commissioners of Patents, within twenty-one days of 





List of Specifications published during the week endin 
idth April, 1874. . 


2350, 28. 10d.; 2587, 8d.; 2651, ls. 2d.; 2676, Sd.; 2607, 4d.; 2741, 
Is. 4d.; 2762, 8d.; 2781, 8d.; 2787, 8d.; 2702, 10d.; 2798, 1s. 6d.; 2804, 
Is. 6d.; 2814, 8d.; 2819, Sd.; 2821, 10d.; 2822, 10d.; 2833, 1s, 2d.; 2835, 
6d.; 2836, 10d.; 2841, 8d.; 2848, 10d.; 2855, 1s. 6d.; 2859, 8d.; 2869, 8d.; 
2870, 10d.; 2878, 10d.; 2874, 8d ; 2875, 1s. 6d.; 2879, 1s.; 2882, 10d.; 2909, 
10d.; 2912, 8d.; 2015, 6d.; 2917, 10d.; 2934, 10d.; 2939, 10d; 2941, 8d.; 

, Bd.; 2956, 4d.; 2059, 4d.; 2968, 4d.; 2971, 4d.; 2976, 4d.; 2977, 4d; 
2979, 4d.; 2981, 10d.; 2982, 2s. 4d.; 2984, 4d.; 2936, 4d.; 2987, 4d.; 2088, Sd.; 

, 8d.; 2095, 4d.; 2094, 4d.; 3000, 4d.; 3004, 4d.; 3006, 4d.; 3008, 4d; 
3009, 4d.; 3013, 4d.; 3014, 4d.; 3016, 4d.; 3020, 4d.; 3022, 4d. 3025, 4d.; 
3027, 4d.; 3028, 4d.; 3080, 41.; 3092, 4d.; 3137, 4d.; 3404, 10d.; 3870, 1s. Sd.; 
70, 8d.; 96, 8d.; 140, 8d.; 203, 10d.; 207, 6d. 





*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums e¢ 5s. must be 
remitted by Post-office Order, made aa at the Post-olfice, 5, High 
Holborn, to Mr. Bennet Woodcroft, Majesty’s Patent-office, Sou 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


3217. Lire Rarts, W. G. Snoulten, Bow, and J. W. Hurst, Peckham.— 
Dated 4th October, 1873. 

The raft is made in two parts, hinged together so as to admit of their 
being laid together for stowage or fur carrying from davits, but when 
slung ready for use having a tendency to open above the hinges, and when 
coming into contact with the water, being caused to expand and become 
locked together at their ends, thereby forming a raft of elliptical shape, 
with a deck of woven wire rope and protected by the sides of 
the raft extending above and below it. 


3218. Suvrries, 7. Robinson, Halifax, and A. Lister, Hipperholme.—Dated 
4th October, 


The object is to prevent the bobbin or spool being accidentally drawn off 
the shuttle pin or “pike” whilst in the loom. This the inventors effect 
by making the “pike spring” longer than usual and bending the 
elongated end thereof in such a manner that it will enter a notch or recess 
formed around the bottom of the bobbin or spool when the same is placed 
on the “ pike” and turned into the shuttle. Instead of using the pike 
spring they may employ an additional spring similarly applied. 

8219. Tarps ox Vatves, J. Harrop, Manchester,—Dated 4th October, 1873. 

The invention consists in protecting the spindle and working surfaces 
of faces of disc valves from corrosive action or wear, by applying thereto 
a corresponding disc on a tube that surrounds the spindle. 

3220. Orricat Itivsi0ns, A. W. Mason, Bloomsbury.—Dated 3rd October, 


1873. 
This said invention relates to an apparatus which affords amusement 
the production of app movement of figures or objects drawn, 
printed, or otherwise re mted upon a revolving plane surface; the 
said apparatus consists of a disc whereon is carried the picture or design, 
and which revolves in one direction ; and another disc formed with radial 
slots or apertures placed centrally above the first disc and caused to 
revolve in the opposite direction. 
3221. Connectine Fire-nose, N. Thompson, Brooklyn.—Dated 4th October, 


1873. 

For this purpose the adjacent parts of the article to be connected to- 
gether are formed with a socket and faucet, said parts being forced 
towards each other by means of female keys or wedges which act in com- 
bination with male keys or wedges formed on the exterior of the parts to 








141. Concrete Buitprncs, Charles William Corpe, Great Wi 
street-buildings, London. —10th January, 1874. 

188, SEL¥-acTiING Mu.es, John Henry Smith, Morely, and Oliver Heywood 
Hartley, Ardsley, near Wakefield.—14th January, 1874. 

254. Dgoporisine and Discuaraine Fiuvips, &c., Millington Henry Synge, 
Pall Mall, London. 

255. Ficrerinc and Puxiryine the Dratnace of Houses and STREETs, 
Millington Henry Synge, Pall Mall, London.— 20th January, 1874. 

352. a. James Horrocks, Eccles.—28th January, 1874. 

401. Raisinc Sunken Vessers, George Blaxland, jun., Brixton.—3lst 
January, 1874. 

567. ILLuminatiNnG Gas, William Richards, Burton-road, Brixton. 

572. Frour-pRessinc, William Palmer, Knockcloughrim, and Charles 
Hopkinson, Retford.—-l4th February, 1874. 

609. TreaTING Metats, John Townsend Kirkwood, Ireton House, Chel- 
tenham, and Wade Hampton Smith, Edgbaston. 

610. TREATING MeTa.s, John Townsend Kirkwood, Ireton House, Chel- 
tenham, and Wade Hampton Smith, Edgbaston. 

611. Fezpinc Tarasuixc Macuinxes, Joseph Ruston, Sheaf Ironworks, 
Lincoln.—18th Febcuary, 1874. 

62¢, Puriryisc Mippiines, Charles Edward Whitmore, Quincy, Adams, 
Illinois, U.S. 

630. Workinc Steam Enause Vatves, James Bogie Terrace, Dysart, N.B. 
—19th February, 1874. 

700. ButrLes aud Stoppers for AgraTep Liquits, Edmund Hunt, 
—, N.B.—A communication from George Uledhill.—24th February, 

731, ORNAMENTING Metatiic Surfaces, &c., Joseph Brown, Chelsea, 
London.—27th February, 1874. 

777. AERIAL NavicaTion, Joseph vouglas Ridley, Upper Barnsbury- 
street, Islington, London. - 8rd Murch, 1874 

817. Lames, Joseph Norman Aronson, Portland-place, London.—ith 
March, 1874. 

884. Breecu-Loapixa RepeatinGc Fire-arms, Bethel Burton, Brooklyn, 
New York, U.S —11th March, 1874. 

907. CARBURETTING ATMUSPHERIC AIR, Andrew George Hunter, Flint.— 
13th March, 1874. 

922. Maxine Tea, Correr, and Cocoa, Donald Nicoll, St. Paul's-church- 
yard, London.—1l4th March, 1874 

047. Fatrenine Pies, &c , William Henry Stephens, Bedford-row, London. 
—17th March, 1874, 

974. SveaM Enornes, Peter William Willans, Granville Park, Blackheath. 
—19th March, 1874. 

984, SELF-acTiINe TeMPLEs for Looms, Edwin Heywood, Manchester. 

989. Loapixnc VesseLs, James Davidson Kerr, Bishopwearmouth.— 20th 
March, 1874. 

1011. Paorectixa or Preservinc Lamps, &c., from Exp.osion, Pierre 
Jean Hendrix, Zolder, near Ha+selt, Belgium.—23rd March, 1874 

1041. Creaninc Gas Retorts, Alexander William Ledingham, Aberdeen, 


1043. Pump VaLves, Cemar Thomas Colebrook, Islington, London. 
=e. peanene for Mextino Steet, Albert Clarke Lewis, Brooklyn, New 
ork, U.S. 

1053. Sree. or MatzeaBie Iron, Perceval Moses Parsons, Melbourne 
House, Blackheath.—25th March, 1874. 

1092, Furnaces for Consuminc Smoke, George Smith, Walworth, Surrey. 
—28th March, 1874. 

a > Preparine Yarn for Weavina, &c., Maximilian Daerlein, Man- 
chester. 

1107. TaBLEs, any Barnard, St. Paul’s-road, Canonbury, London. 

1lu8. CLEARING and Smootuine Spun Sik. &c., Edward Alfred Cowper, 
Great George-street, Westminster.—30th March, 1874. 

1118. Steam Boivers, Cha:les Smith, , and Alfred Alexander, 
Cirencester. 

1121. Trusses, &c., William Darlow, Strand, London.—3lst March, 1874. 

1143. Lge 4 Carr1ces, Juhn Hornsby Carruthers and David Rankine, 
G iw, N, 

1146. Wasnino and Peetixe Poratogs, &c, Charles Topham, Culeman- 
street, Bunhill-row, . 
1152. ArtirictaL Manures, William Crookes, Mornington-road, Regent's 

Park, London.—2nd April, 1874. 
1178. Sewtxe Macuines, Chaim Groubman, Great Portland-street, 


London. 

1182. Hoops for Securina Baves, Joseph Betts Bradshaw, Clough-hill 
House, Rutherham.—4th April, 1874. 

1.00. Urtiisine the Fou. Liug of Gasworks, Granville Hamilton Forbes, 
Br »ughton. - 6° April, 1§74. 

ame. iu Grates and Stoves, Francis Cook Matthews, jun., Great 

rime: 

1212. RoLiisc Metat Tuses or Rops, Hiram Washington Hayden, Water- 

bury, Connecticut, U.8.—7th April, 1874 





together. 
8222. Curtixe Coa, G. Warsop and H. W. Hill, Nottingham.—Dated 4th 
3 


, 1873. 

In this invention a trolly or carriage, mounted on four wheels, carries 
a circular frame, and on which is mounted one or more cylinders, giving 
a rotative motion by connecting rods, cranks, &c., to a cutter bar. The 
cutter bar has a spiral groove or groovesin the form of a screw running from 
end toend. In the raised of the bar, left after the groove or grooves 
are cut, are fixed at intervals a number of cutters. The cutter bar carries 
a semicircular shield behind it to facilitate the cuttings being drawn away. 
The circular frame carrying the cutter, cylinder, and connections, is capa- 
ble of being canted to a position other than borizontal, irrespective of the 
outer frame or trolly, and of being turned round in a circle. 

3223. Sewinc Macaines, J. Moss, Liverpool.--Dated 4th O:tober, 1873 

This invention relates to a peculiar combination or arrangement-of 
mechanism for producing what is known as the lock stitch in sewing 
machines without the necessity for the use of shuttles, an ordinary reel 
or bobbin of thread being used in the machine in lieu of a shuttle, thus 
obviating the winding of spools. 

3224. Gas, J. West, Maidstone.—Dated 4th October, 1873. 

This invention ists in the application of steam, air, or gas, to effect 
the sealing and unsealing of the di pipe in the hydraulic main, the 
hydraulic main being constructed with a + -y~~ partition from the 
top to nearly the bottom, thus dividing the main into two general 
chambers, one for gas and the other for steam. These are subdivided 
by transverse partitions. Liquid is supplied to the hydraulic main to a 
height just sufficient to seal the dip pipe. Steam is then admitted to the 
steam chamber, and by its pressure causes the liquid in the hydraulic to 
rise and form an efficient seal. When it is desired that the seal of the 
dip should be removed the steam is shut off, and as that in the steam 

hamber will d , a tendency to produce a vacuum will be formed, 
when the liquid in the hydraulic will flow into the steam chamber and 
unseal the dip, leaving a free passage for the gas. 

3225. Gas. J. West, Maidstone.—Dated 4th October, 1873. 

This invention relates to improvements or additions to apparatus for 
invention of which letters patent No. 1255, dated April 4, 1873, were 
granted, and consists in using, where more advantageous or cun- 
venient, short mouthpieces and ordinary lids, and one charger to a 
number of retorts, instead of long a with a separate charger 
to each, as described in the specification of the patent referred to, Also 
in providing a travelling carriage with stages, and a hopper and shoot 
for filling the chargers with coal, the carriage being also use| to support 
the clarger and convey it from one retort to another. Also in an attach- 
ment to the disc for spreading the coals. And in an arrangement for 
working long or through retorts by the application of chargers from both 
ends. 

83227. Uricisina Heat, C. Ritchie, Brizton.— Dated 4th October, 1873. 

This invention principally refers to arrangements for placing burners or 
heaters at a position near the lower portion of the operative parts of the 
apparatus, the flame or flames being deflected or drawn horizontally and 
then carried up air shafts forming part of the apparatus. 

8229. Recorpixc Time AND THE Pxuessurne or STEAM AND OTHER 
Fivips, AND THE SpseD oF Motive Power Enoines, S. Sudworth, 
Manchester.—Dated 4th October, 1873. 

The appatatus consists of one or more bent metal tubes into which the 
steam is admitted, or a revolving shaft, also of a drum covered with 
paper, which drum is made to revolve once in twenty-four hours, or at 
apy definite — by means of clockwork. The end of the bent metal 
tube or tubes is connected to a marker acting on the paper un the drum, 
the marker being held vertical by a parallel motivn. 

3230. Prerarine Corton, H. Hodgkinson and J. Ardern, Marple, Cheshire. 
— 4th October, 1873. 

This invention is applicable to drawing frames and other machines of 
the like nature, and it consists in the application of spouts or guides for 
supporting the slivers between the front drawing rollers and the rollers 
which carry the slivers forward tu the coiler or can, or other receptacle. 
$231. APPARATUS FOR SHOWING THE AMOUNT OF MONEY TAKEN IN A 

Gtven Time, G. Hill, Ni -- 6th October, 1873. 

The apparatus consists of a series of toothed wheels the arbours of which 
carry hands marked with the value of the coins yf are intended to 
represent ; these hands point to divided rings ona dial; the wheels are 
racked by pound levers operated by pressing upon ¢tuds or discs ; 
the whole are enclosed in a case to show the dial. 

8283. Creaniva Burrer, W. McDonnell ond C. McDonnell, Limerick.— 
ated 6th October, 1873. 

According to this invention dirty butter or butter ar. are melted 
and ames with milk or butter milk, whereby the qualities are 
recove 














3234. River Screw, 8. S. Bromhead, Southsea.—Dated 6h Octover, 1873. 
Which consists of the rivets, screws, or fastenings of well 
annealed zinc wire, which resist oxidation. instead of using the more 
costly rivets, screws, or fastenings of galvanised iron or tinned copper. 
3235. eneree Kette, J. Tompkins, Clapham-road, Surrey.—Dated 6th 


87: 
, 

This invention ists in the appli of tubes to kettles of ordinary 
make, so as to obtain an increase of heating surface, permitting the 
contents of the kettle to be boiled in much less time than hitherto. The 
tubes start from the bottom of the kettle, passing through it tu the top ; 
they are preferably of a conical shape and inclined towards the back of 
the kettle, thus following the direction of the draught towards the 
chimney of the fireplace, but they may be of any shape and be placed in 
any suitable position. 

3236. Manvuracivre or Iaon, J. Hyde and J. Hyde, Seend, Wilts. —Dated 
6th October, 1873. 

These improvements relate substantially to the employment of anthracite 
or other cvals, and of coke, instead of. as is now customary, employing 
coke alone in the manufacture or smelting of iron sv that the iron made 
may not only be of better quality on account of the greater heat the coal 
will evolve, but that it may be produced at a much smaller cost. In 
order to carry this inventiun into effect they employ the f»llowing 
apparatus for that purpose. The coal tu be employed ia first crushed to a 
pruper degree and then placed ina hopper, which is provided at the top 
of the furnace, and upon alevel with the platform. Underaeath the said 
hopper is a slide, which when removed or drawn back admits the fuel into 
a receiver of proper size provided, where it remains until another slide, 
which is at the bottom of this receiver, is removed or drawn bick, when 
the fuel drops into a fan, which is caused to revolve by a driving wheel 
on the outside, worked by a band or other suitable mechanical contrivance. 
The coal is thus fed as required in a continual stream into the blast pipe 
at its most convenient point. It is then carried into the furnace by the 
current of air passing through the blast pipe, and as it arrives in the 
crucible, combustion immediately ensues, and it is found that the coal 
containing relatively so much greater an amount of carbon than coke 
generally employed, a much greater degree of heat is generated. and con- 
sequently the iron manufactured is of superior quality, and produved ata 
less cost than by the present method. 


3237. Rotary Wes Paintina Macutnes, G. A. Wilson, Liverpo |.—Datel 
6th October, 1873. 

This consists, First, in placing both the printing cylinders above the 
impression cylinders ; Secondly, in casting stereos in segments or rings 
and securing them through discs to u shaft to form a printing cylinder, 
spaces being left between each disc to allow for securing; Chirdly, in 
arranging two printing cylinders constructed in accordance with the 
above second head, so that the blanks left by the spaces between the 
stereo discs in one cylinder are printed by the stereo discs in the other; 
Fourthly, in constructing two cylinders of twice the circumference of the 
paper to be printed, placing type half round, and delivering a paper 
alternately to each. Each paper printed on one side by one cylinder is 
carried by ta to be perfected by the other cylinder; the travel is so 
adjusted that each cylinder is always printing either a first or second side ; 
Fifthly, in wrapping several cut sheets round a drum, and when the 
desired number has been wrapped round, delivering them automatically ; 
Sixthly, in giving a longer travel to each alternate folded sheet, so that it 
meets the sheet immediately following, at the final folding mechanism ; 
Seventhly, in causing each paper previous to folding to partly enter into a 
rotating drum, from which it is withdrawn by the fording cylinders ; 
Eighthly, laying papers in combination with the above fifth, sixth, and 
seventh heads by, (+) a rocking frame, (6) a hammer, (c) a double fly ; 
Ninthly, in cutting sheets of paper from the web in various lengths by 
cutting rollers geared eccentrically. —— 


3238. Grinpinc Mortar, 7. Greenwood, Halifax.—Dated 6th October 
1873. : 





This apparatus consists of two drums, one mounted within the other 
(preferably of conical form) ; the mate:ial to be treated is fed between the 
inner circumference of the larger drum and the outer circumference of 
the smaller one. Motion is given to the outer drum, and the substance 
to Le ground is subjected to the pressure and frictional contact of the two 
drums. A series of scrapers are provided to cleanse the surface of the 
drums and to aid the feed of the material to be operated upon. 


$240. Reovcator ror Gas, A. C. Clark, London.—A communication from 
Jules Anselme C.¢te, Paris. — Dated 6th O:tober, 1873. 

The regulator consists of a chamber screwing on the burner and 
enclosing a ball which is free to rise and fall therein. The ball rests on a 
number of projecting points above the inlet orifice when the pressure falls. 
and as it increases the ball is raised and closes more or less the outlet 
orifice, which is made conical and provided with grooves through which 
the fluid is allowed to escape in regulated quautity. 


3242. Heatinc Feep-Water, 7. Hydes and J. BE. Bennett, Sheffield.— 
Dated 6'h October, 1873. 5 
The features of novelty of this invention consist in conducting the feed- 
water of steam boilers through pipes arrange over the top of the boiler 
in a flue or in the side flues, or both top and side flues, for heating 
the feed-water and preventing the loweriuvg of the pressure of the steam 
as the feed-water enters it. 


$3243. Carsureitine anv Surpr.yinc CaRbURETTED AIR FOR LIGHTING AND 
Heatinu Purvoses, B. 0. Blake, Leadenhall-street.—A communication 
Srom F. Cutving, Woburn, U.S8.—Dated 6th October, 1873. 

The invention relates to a peculiar construction and arrangement of 
apparatus for carburetting atmospheric air by the use (by preference) of the 
liquid hydrocarbon known in commerce as gasoline (although other 
volatile liquid hydrocarbons may be employed if desired); and for supply- 
ing such carburetted air for lighting and heating purpuxes. One of the 
essential features of this —— (which may be either fixed or portable), 
is that the carburetting chamber or cylinder is entirely surrounded by or 
submerged in water or in a mixture of water and glycerine 
hence perfect immunity from all risk in case of fire is obtained. 
The gasoline reservoir or carburetting chamber is constructed for this 
purpose with an outer jacket which is kept filled with water or witha 
mixture of water and glycerine to avoid thermal and refrigerating in- 
fluences. An automatic atmospheric valve is combined with the gasuline 
reservoir or carburetting chamber, for the purpose of regulating the in- 
ternal pressure by supplying air to the reservoir or carburetting chamber 
when the pressure inside is less than the atmospheric pressure. This 
automatic atmospheric valve may consist of a flexible disc and a V-shaped 
raised seat, the aperture being covered with wire gauze having a central 
boss to which the said flexible disc is secured by a screw or otherwise. 
There is also combined therewith a safety valve constructed as a loaded 
metallic thimble fitting into an annular mercury cup and opening outwards. 
Also a filler constructed as a canister with a central pipe entering the 
filling tube of the reservoir and depressing a spring check valve therein 
situated, such central pipe being provided with an exterior annular flange 
or petticoat fitting into an annular mercury cup formed on or attached to 
the outside of said filling tube. The gus»line pans of the reservoir or 
carburetting chamber are filled with sponge or other suitable absorbent 
material to absorb and present the gasoline tu the passing air, such sponge 
being contined and preserved in its proper position by a superposed net- 
work of wire gauze forming the floor of the air channel. It is further 
proposed to arrange and locate the gasoline reservoir through which the 
air to be carbvuretted is to be forced or pumped above the burners for the 
~~ of economising the liquor, but the said apparatus may if desired 

placed in any other convenient situation. The air forcing apparatus 
may be actuated by a weight and cord, so that when wound up it will 
supply air to the carburetting chamber during any desired length of 
me, 
3244. Carrtace Door Hanpies, B. Mallam, Tufnell Park.—Dated 6th 
October, 1873. 

This consists in hinging a cap or cover to the shank of the handle, so 
that the cap always covers the baudle, except when raised by the finger 
to use the handle to open the dour. The cap or cover thus protects the 
handle from dirt. 


3245. Turnino over Tue Leaves or Music, B. S. Byland and J. B. 
Warren, Bristol.— Dated 7th Vctober, 1873. 

The features of novelty consist in adapting a mechanical «rrange- 
ment to the front of a music stand, and by means of air bags connected 
therewith and actuated by the foot of the performer to impart motion to 
such mechanism, 80 as to turn over the leaves of the music in succession. 


3246. Meratuic Atovs, 1. Hahn, Lombard-street.—A communication fiom 

. EB. Jacoby, Hamburg-on-the-Heights, Germany.—Dated 7th October, 
873. 

This invention has for its object improvements in the compusition of 
metallic alloys applicable to various useful purposes, such as reducing 
friction in bearings and other parts of machinery, resisting oxidation, 
being also ae cheap and economical Metallic alloys made 
according to this invention consist of from 70 to 73 per cent. of copper, 
from 9 to 11 per cent. of tin, from 15 to 20 per cent. of lead, and from 
0°05 to 1 per cent. of zinc, 

8247. Treatment anv CompounpinG oF Cast lRonN WITH OTHER METALS 
oR Marteriats, G. G. de L. Byron, Chancery-lane.—A communication 
from W.M. A-nold, New York.—Deted 7th October, 1873. ‘ 

The alloying uf cast iron in its molten state with copper, tin, zine, 
manganese, and artimony. The compound metals are melted in a 
crucible, and mixed with the cast iron, removing the oxides, sulphur, and 
»hosphorus, and ne the carbon, electrophying and galvanising the 

m in a molten state. The best proportions for common grey iron are as 
follows : - Copper, 1 Ib ; tin, } 1b.; zinc, 31b.; manganese, } lb.; antimony, 
oy hardening without chilling, from } 1b. to 1b, to each hundred p unds 

iron, 
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3248. Currine Coat, W. Stevenson, Glasgow, W. Ree, Stonehouse, and A. 
Dunlop, w.—Dated 7th October, 1873. 

This invention consists in forming the cutting parts of tools for cutting 
freestone and other minerals, of short flat pieces or nibs of thin steel or 
iron with the front cutting end made of a half round shape, and having 
an angular or square cornered recess or projection formed behind to fit a 
corresponding projection or recess in the back end of one of the gripping 
jaws of the holder, and which are made toproject forward at about the same 
angle. in the projecting gripping part of the holder, that it is desired to 
hold the cutters in relation to the face being cut or the motion of the cutter. 
The short holding jaw is fitted and screwed or cottered down into this 
angled projecting and gripping part of the main jaw by a central bolt 
passing through both, so as to firmly hold the cutters, which are made only 
to project sufficiently beyond the said angled gripping parts, which is 
necessary for their use and wear, that they may be easily removed when 
worn down, and replaced by a new cutter with the least possible waste 
of material (in the way steel pens or nibs are replaced in their holders); 
and the holding part of these improved cutters or nibs may be made V 
shaped or segmental, like pens, and, whether made thus or flat, the pro- 
jecting cutting part may be bent forward at a greater angle to the cutting 
motion or face of the stone being cut than the back holding part. 
when preferred. A Second ee consists in covering and 
protecting the front or both sides or faces of the cutting parts of 
such nibs or cutting tools for cutting or dressing freestone and other 
toinerals with a thin hard layer of porcelain or siliceous enamel. 


3249. Breaxine Srose, J. Ord and H. Maddison, Darlington.—Dated 7th 
Oc 873 





t 1873. 

According to this invention, the necessary motion and power for crush- 
ing or breaking stone is given to the movable pendant jaw by means of 
an elliptical or other eccentric mounted on a suitable shaft to which 
motion is given direct from the motive power. By this means the use of 
toggles, levers, and other licated appliances is disy d with. 
3250. Exureirinc Transparent Devices, W. R. Holyoake, Marylebone- 

road.— Dated 7th October, 1873. 

The transparencies consist of devices or designs formed by printing, 
painting, or otherwise upon any convenient medium or material placed 
between glass plates or substitutes therefor and slung from an clongating 
bar, the extension of which provides the means of application and its short- 
ening the means of removal, 

3251. Corks, J. 7. Martin, Liverpool.—Dated 7th October, 1873. 

The features of novelty which constitute this invention relate to the 
manufacture of corks of various sizes and cork bungs from corkwood, by 
imparting to the block of cork a simultaneous horiz ntal and rotary 
motion across the edge of a fixed knife blade, thereby insuring a perfectly 
circular and smooth cut. 

Soe Sevens Furnaces, 2. Voisin, Bourges, Franct.—Dated 7th October, 





These improvements consist, First, in the arrangement and employ- 
ment of a second set of tuyeres for effecting the regeneration and com- 
bustion in the interior of the furnace of the gases which are usually burnt 
at the throat thereof. Secondly, in the application to cupola furnaces of 
a chamber or receiver in communication with the crucible or hearth for 
collecting the molten metal, so as to allow a larger quantity of metal to be 
run off at one time than hitherto. 
$253. Cutorine, H. Deacon, Widnes.—Dated 7th October, 1873. 

In the production of chlorine by means of heated hydrochloric acid and 
of atmospheric air brought into contact at an elevated temperature with 
what is termed a decomposing material, viz., porous brick, clay, or 
other inert matter, impregnated with sulphate of copper or with a mix- 
ture of sulphate of copper and sulphate of soda or otherwise, a further 
amount of heat is emitted during such decomposition, and the object of 
this invention is to utilise and make available this emitted heat in assist- 
ing the preliminary heating of the gases. 

3254. Currinc Carnomet, 7. B. Callard, Saint John’s Wood.—Dated 7th 
October, 1873. 

According to this provisional specification, a slab with the caromel upon 
it is passed beneath an axis carrying circular knives, and the caromel is 
thus cut into strips; then the slab is passed on beneath another axis at 
right angles to the first, and which is provided with similar cutters ; 
these divide the strips of caromel into oblong pieces. As the cutting is 
completed, each slab is in turn received into a rack. 

3256. Asnestos, 7. Myatt, Glouvcester-gardens.—Dated Sth October, 1873. 

This invention relates, First, to asbestos as thread or yarn for conversion 
into twine, rope, cordage, and other like forms, and for being woven or 
plaited into various useful articles. The Second head of this invention 
consists in the production of an asbestos felt from asbestos flock, and the 
method or process to be followed resembles the method of making felt 
hats by atmospheric pressure, obtained preferably by exhausting the air 
from one side of a perforated form, against which the flock is fed. The 
Third head of this invention relates to asbestos pulp and asbestos dough 
and their applications. By another method of using asbestos, videlicit, 
by grinding it into a very fine powder and otherwise treating it after the 
manner of preparing pigmeuts, a fireproof paint is produced. 

3257. Knirrinc Macutvery, H. J. Griswold, Southwark-street.— Dated 
Sth October, 1873. 

This improvement consists, First, in automatic up throws adjustable by 
the needles to lift the latches of the needles above the last row of loops at 
the proper time, so as to prevent completely the dropping of stitches. 





Seeondly, in an improved apparatus which forms an attachment to the | 


said machine for knitting the reverse or purl rib. 

3259. Looms, R. Holden and W. Woodacre, 
October, 1873. 

This invention consists in improved apparatus for “ backing ” the warp- 


Blackburn.—Dated Sth 


heam of looms for weaving, so as to take up the slack yarn caused by the | 


“ shedding” or action of the healds. 
3260. Oreninc AND Removinc WINDOW AND OTHER SLIDING SASHES, 
H. Atkinson, City-road, and R. White, Bow.—Dated 8th October, 1873. 
The novelty in this case consists in pivoting the lower ends of sashes 





According to one part of the i tion, the i t bstitutes in a 
great measure light wrought iron f of an ornamental section for 
the heavy wooden} framing heretofore employed. The sides of dog- 


carts and similar Pp are made so as to be ly 
removable, the panels being secured in independent metal frames of 
their own, which in conjunction with erdinary angle irons are held to- 
ther in position by strap bolts connected to the iron framing and pass- 
ing eg the shafts and scroll iron. A self-acting fastening is used 
for the tail-board consisting of a slotted quadrant hinged to each side of 
the tail-board and working in studs in the cart; a lateral slot at about 
a right angle to the curved slot, with which it communicates, and pro- 
from the upper side thereof, being formed on each quadrant near 
to its hinged end, so that on pushing up the tail-board the said lateral 
slots will drop over the studs and effectually secure the tail-board in its 
closed position. The wheels are made with cast iron naves or stocks 
bored truly for the reception of the axle journal, thus dispensing with 
the usual axle-boxes, The spokes are composed of wrought iron beaded 
bars of the kind hereinbefore mentioned. The springs for common road 
carriages, as well as for railway rolling stock, are com without nippling 
and slotting, the several plates being secured in a trough-shaped box by 
a single central bolt passing through the plates and through the bottom 
of the box, the head of such bolt being countersunk underneath the box. 
This box, with its spring, is bolted either to lugs forged on opposite sides 
of the axle itself, or is secured to the axle by a clip piece and bolts, the 
usual unsightly clip staples being dispensed with. 


3268. Inon anv Street, 8. L. Delalot, Paris.—Dated 9th October, 1873. 

The features of novelty of this invention consist in mixing nickel or 
cobalt, or a mixture of both, with iron or steel in certain proportions, by 
which it is rendered proof against rust by exposure to the atmosphere, 
water, or other oxidising influences. Cast iron thus treated can be con- 
verted into wrought iron and steel by the usual methods, and is equal in 
quality to iron and steel as heretofore manufactured. 


3269. Bast Furnaces, D. Blacker, Thornhill Lees, Wakefield.—Dated 9th 
October, 1873. 

A perforated pipe conveys steam or water into the flue or flues, thus 
condensing the gases ; or a perforated vessel containing hydrochloric acid 
or sulphuric acid is placed between the furnace and the chimney. This 
vessel is also used unperforated, and merely as a holder of the diluted 
acid or acids which attracts and absorbs the gases. 


3270. Cotiectinc, Movinc, Evevatinc, anp Lowerinc SALt, 
Williamson and J. Dale, Wincham, Chester.—Dated 9th October, 1875. 
This consists essentially of an endless band worked by cogged drums 
and fitted with buckets of novel form and design. The band is slack on 
the under side, and the buckets are shaped so as to dig into the sub- 
stance to be collected. Cutters are provided in front of the buckets to 
break cokey substances. The band has a lateral and, if necessary, a ver- 
tical as well as longitudinal travel. 


3272. Currina Spuints, LF. Pace, Upper Clapton.—Dated 9th October, 
1873. 

This invention relates, First, to a mode of carrying and operating the 
lancets or scoring knives, which knives are moun in a holder carried 
by a lever acted upon by a spring to carry the knives out of action, 
whilst a cam acts to force the knives into position for action. The inven- 
tion relates, Secondly, to means for holding the wood whilst being cut. 
For this purpose, instead of employing a locking latch mounted at one 
side of the block of wood, a much longer lock-lutch is mounted on an 
axis carried by the holding down lever, and is caused to come under 
inclined catches fixed to the frame of the machine on each side of the 
wood. 


3274. Puncnes, J. B. Howell, Shefield.—A communication from I. P. 
Richards, Whitinsville, U.8.—Dated 9th October, 1873. 

According to this invention the inventor provides a screw thread on 
the stock by which the punch is held in the lever or drop of a power or 
stamping press to receive a coupling nut, by which said punch is made 
separable from its stock, and makes an axial hole or passage in the punch 
to receive a teat which may be easily withdrawn from its socket to be 
reground or refaced. 

3276. ScreeninG anv Pickina Coat, J. BE, Walker, Sunderland, and 
J. W. Cole, Byker.—Dated 9th October, 1873, 

This invention has for its object to improve apparatus for screening 
coal, and at the same time for facilitating the picking out from it all im- 
purities or dross. For this purpose the inventors employ barrels or rolls 
in combination with a series of screens. The barrels or rolls they place 
transversely between the screens, there being a screening surface inter- 
mediate of the several barrels. 


3277. Sarery ApraRatus For Hoists, H. T. Davis, New Cross.—Dated 9th 
October, 1873. 

This invention relates to apparatus for preventing accidents by the 
breaking of the rope or chain, whereby the weight is suspended ina hoist 
or other machine for raising or elevating heavy bodies or objects. It bas 
bars or spurs whose outer ends project through slots or holes in vertical 
flat bars, which are secured to the sides of the aforesaid frames. When 
these spurs or bars are held up by the rope, their outer ends are drawn 
in nearly flush with the side frames, but when the inner ends of the said 
hars are released and allowed to fall, they are thrown outward and pro- 
ject into slots or holes in the guide posts. 


3278. Tow1ne, J. Howden, Glasgow.—Dated 9th October, 1873. 

Tbis invention has for its object to cbtain a superior and more efficient 
steamer for towing or hauling other vessels by arranging and construct- 
ing its machinery or propelling apparatus in such relation to its dis- 
placement or size as that the greatest possible proportion of its propelling 
power may be utilised in towing, and the least be required for propelling 
itself through the water. To this end the size and displacement of 
the improved towing steamer are made not more than sufficient for safety 
and for conveniently carrying the machinery; and to admit of the in- 
creased power relatively to the size being properly and satisfactorily de- 
veloped and utilised, the vessel is fitted with two screw propellers of 


» where 





R 


and securing their upper ends to two strips of wood, one on each side of | Comparatively large diameter, such propellers being one at each end on 


the sash, to which the usual lifting lines are attached, and the whole slide 


| 


the same shaft or line of shafting, or on separate shafts in the same line, 


up and down together. The sash and strips are held closely together by | and connected by gearing to revolve simultaneously. The propellers are 
a spring-plate or tongue fixed on cach strip taking into a recess on each | of @ size to project considerably below the body of the vessel. 


side style of the sash when such sash is being closed. 


3261, HeckLisG Fuax, G. Lowry, Salford, and J, H. Gibson, Dundee, 
N.B.—Dated 8th October, 1873. 


| 


This invention consists in the application of two catch bars, which act | 


in succession on the holders, and move them to any required distance. 


| 


Also in the application of sheets of finer heckles in addition to the ordi- , 


nary heckles. Also in feeding two or more strict holders at one lift, and 

causing them to travel aloag the trough, so that the stricts in the first 

holder pass the tirst line of heckles, and are operated upon by the second 
or following line of heckles, 

3262. Sream Cutrivatinc Arraratus, W. Fiskin, Stamfordham, North- 
uinberland.—Dated 8th October, 1873. 

This inventivn relates to improvements on the machinery for culti- 
vating land by steam power, forming the subject of a patent granted 
the 25th day of April, 1862, No, 1221, The object of the present improve- 
ments is to dispense with the attendant at each anchor windlass, and 
thereby to reduce the working staff one half, or from four to two men. 
3263. Sream Enoines, J. Petrie, Rochdale.—Dated 8th 0 :tober, 1873. 

This invention consists in an arrangement whereby the steam is ccono- 
mised as it passes from the valve case into the cylinder. 

3264. Teaeatinc Arr ror THE PropucTion or Hyprocarpon Gas, HW. 
Gardner, Holloway.—A communication from M. A. Franz, Diiren, Ger- 
many -— Dated 8th October, 1873. 

This consists in forcing air by means of a pump or blower into recep- 
tacles under pressure, so that it can be withdrawn and be passed over 
the surface of petroleum, or other gaseous oil or spirit, for it to become 
impregnated with the vapour to produce light and heat. 

8265. Csene HAnpDLes orn Knons, 7. Nott, London.—Dated 8th Octo- 

yer, 3. 

This relates to securing knobs, wheels, discs, and other articles upon 
spindles and shafts by splitting, cutting, or otherwise dividing the end 
of the spindle or shaft, which bas a tapped hole in it tu receive the 
tapered screw. 

3266. Pirgs, £. Cooke, Edgbaston.—Dated 9th October, 1873. 

According to this invention a small tube is supported upon the pipe over 
the centre of the bowl, the said tube being fitted with a rod, on the lower 
end of which, and situated about on a level with the rim of the bowl, is 
fixed a plate which is made to press upon the tobacco in the bowl during 
the process of combustion, by a force applied by the finger of the smoker 
to the upper end of the said rod When the pressure of the finger has 
been removed, the plate is made to resume its position near the level of 
the top of the bowl by the action of a spring against a shoulder or collar 
upon the rod within the tube. The plate may be made to press con- 
tinually upon the tobacco until it is d b itable arrang t 
of the spring, or by the gravity of the rod, in which case the plate is 
raised by the hand to the level of the top of the bowl] by meana of a pin, 
which is secured to the rod within the tube, and projects through 2 
longitudinal opening in the side of the tube, and may be retained in that 
position when required by engaging the pin within a transverse opening 
near the top of the tube. 


3267. Common Roap Carriaces, 8. Tuddenham, Lambeth.—Dated 8th 
3. 





October, 1873. 

This invention relates chiefly to the general construction of common 
road carriages, such as dog-carts, gigs, hackney carriages, and the like, 
and is partly applicable to railway rolling stock, whereby economy in 
their construction is effected with increased durability, facility for pack- 
ing when required, and a neater and more elegant appearance is obtained. 








3279. Heatine Water, J. W. Hunter, Stockton-on-Tees.—Dated 0th October, 
1873 


io. 

This invention consists in entirely dispensing with the ordinary square, 
oblong, saddle, or other shaped boilers, and in substituting therefor a 
system or arrangement of metal tubes, which the inventor fits or places 
at the back of the fire-grate or fireplace, and between the fire and the 
back wall of the house or building, or the tubes may be arranged and fitted 
at or round the sides, or at the back and also pa deg the fire-grate, or at 
any convenient part or parts where the heat of the fire can be brought to 
bear on the surfaces of the tubes to heat the water. The water to be 
heated will be contained in a cistern or receptacle placed in any con- 
venient position above the level of the heating apparatus, and will be 
caused to communicate with it by means of two pipes (fitted in the 
ordinary manner), one pipe communicating or being connected with the 
bottom, and the other with the top of the heating apparatus. 


3280. Permanent Way, R. Price Williams, London.—Dated 9th October, 
1873. 


This specification describes making the sleepers of wood, asphalte, or 
other compounds of gas tar, bitumen, or asphalte with metal ties im- 
bedded in them. Or the sleeper may be e without the metal ties. 
3281. Suips’ Compasses, H. Finlay, Grove-terrace, Sydenham.—Dated 10th 

October, 1873. 

By floating a compass in a water-tight case in the wake of the ship, and 
fixing the P card by releasing a spring said case, thereby 
obtaining a perfect isolation of the compass from the magnetism of the 
ship or its cargo, in order to determine the deviation of the ordinary 
steering compass. 
ones. FerMeEntina Douan, FE. Clayton, Nottingham.—Dated 10th October, 

1873 





The improvement consists in improving and purifying the fermenting 
properties of the batch by placing the flame of a lamp, gas jet, or other 
apparatus producing a flame, within the working trough. e lid of the 
trough is prote inside from the flame bya metal plate; a pipe is 
passed through the lid and plate to carry off any objectionable matter. 


. Doors ror Popptinc Furnaces, Rh. B. Richardson, Gateshead.— 
Dated 10th October, 1873. 

According to this invention, that portion of the door in which is placed 
the rabble hole, instead of being cast with the door, is made separate 
therefrom and attached thereto by means of dovetails. The interior of 
the movable piece and also the edges of the rabble hole are chilled so as to 
offer greater resistance to the action of the heat. The movable piece is 
kept in position by means of a pin or cotter passed through re or 
 -.occee formed both on the exterior of the movable piece and of the 

oor. 

. Saves, H. Geering, Birmingham.—Dated 10th October, 1873. 

The object of this invention is to prevent or impede the drilling of the 
door of a safe or strong room for the ye of obtaining access to the 
lock. This is effected by ig at back of the door and in front 
of the luck one or more series of cylindrical or flat steel rods or bars, 
sai or close together and being capable of 

led through the plate of the 

against the steel bars, which move from under the drill, thus 

preventing the drill ob’ a bearing upon and drilling the said bars. 
Access to the lock for pick’ or destroying the same is pans <> 
tually prevented. A plate of hardened steel or chilled cast iron having 
angular perforations or ribs or projections may for greater security be 
fixed in front of the rotating steel bar. 








3285. Wasuinc Yarns, F. Wirth, Frankfort-on-Maine, Germany.—A 
oan —_—— _ ion from J. A. Dold, Reutlingen, Wurtemburg.—Dated 10th 
, 1878. 

First, the novelty of the invention consists in washing yarns by placing 
the hanks of the ano te aclosed vessel, which when exhausted and a 
pipe coi therewith communicating with a tub containing ley or 
washing liquor, the said liquor is by reason of the vacuum drawn into 
and am the so as to thoroughly cleanse the same. Secondly, 
the novelty consists in washing cops of yarn by first placing them on per- 
forated corrugated plates and keeping them covered with ley or Laney | 
liquor, which is constantly drawn through the cops and perforations o' 
the corrugated plate by means of a pump; the suction or passage of the 
liquor through the cops thoroughly cleanses them ; they are then removed 
for drying and placed in tiers in a clesed box communicating with a fan 
by means of an air pipe which, in its passage from the fan to the box 
containing the cops to be dried and before entering the same, becomes 
heated by reason of a portion or length of such pipe passing through the 
flue of a furnace, : 
3286. SianaLtuinc APPARATUS FoR Rattways, C. Davidson and C. D. 

Williams, Southampton.—Dated 10th October, 1873. 

The features of novelty which constitute this invention are the 
arrangement and construction of apparatus for signalling to the driver 
and guard of a train for shutting off the steam from the engine and for 
applying steam brakes. 

83287. Treatinc O11s AND Fars, R. Hutchison, Glasgow.—Dated 10th 
October, 1873. 

This invention has for its object the treating of oils and fats in an im- 
proved manner, and so as to render them more suitable for various appli- 
cations, and it consists in subjecting the oil, whether mineral, vegetable, 
or animal, or the fat, to atemperature about equal to that of boiling water 
for eight or ten days, the oil or fat being exposed to air in layers of about 
jin. in depth. 

3288. Takinc Puorocrarus at Nicut, £. E. J. Sell, Berlin. —Dated 10th 


io 

The inventor has found that if bisulphide of carbon is burned with 
peroxide of nitrogen, the light produced will act on photographic paper 
in the same way as sunlight. The bisulphide of carbon is kept in a lamp 
suitably constructed and the peroxide of nitrogen being carried into the 
flame completes the combustion. 

83289. Treatine rue Fatty anp O1Ly MATTeRs OF ANIMALS AND Fisu, J. 
. W. Featherstonhaugh, Woburn-place, Russell-square, 
Dated 10th October, 1873. 

This invention relates to the employment of mechanical separators, 
crushers, or dividersin conjunction with heat. Various forms of separating, 
crushing, or dividing apparatus may be employed in conjunction with 
heat for the purpose of this invention, preferring 2 rotating cylinder or 
drum carrying steel or other combs, teeth, cutters, or crushers, and 
arranged in juxtaposition toa fixed or stationary plate or plates or set or 
sets of combs, teeth, cutters, or crushers, the vessel or chamber containing 
cylinder or drum being surrounded by a jacket or casing suitably 
heated. Heat may also be applied by admitting steam, hot water, or 
heated air to the interior of the cylinder or drum. When divided and 
reduced to a pulp the matters are heated for separating the lard, fat, 
tallow, or oil from the fibrous and other portions. 

3291. Lamps anv Lanterns, A. M. Silber and J. F.C. Farquhar, London. 
—Dated 10th October, 1873. 

Burners are formed with air p ges or air chambers so contrived that 
all the draught of air drawn in by the combustion and employed to main- 
tain it passes through them and thence into a cone cap or chamber or 
other air tubes surroinding the flame, so that it impinges on the flame, 
and the aeriform products aacend direct to the top of the lamp and escape 
without circulating around the flame, and the currents of air drawn in 
do not circulate around the flame. Thus a chimney is dispensed with. 
Arrangements for the purpose are described. The burners may be applied 
for heating. 

3992. Prerarinc Parer ror Printine, J. Gray and FE. W. D. Gray, 
Dublin.— Dated 10th October, 1873. 

This provisional specification describes various means of damping the 
paper as it passes into the machine to be printed. 

8293. Warer-cLosets, H. P. Buchan, Southampton.—Dated 10th October» 
1873. 





This provisional specification describes 
fecting tluid to water-closets. 

3295. Pickers usep 1n WEAVING, J. Peel and 8. Emsley, Bradford, —Dated 

10th October, 1873. 

his invention relates to employing pickers made in detached parts and 
in conjunction with each other. The part of the picker made heretofore 
of sizing is formed of a tube having projecting pieces ; this tube is made 
of malleable iron by preference, and works on a spindle so arranged that 
the picking strap may be fixed round the tube; the projecting pieces 
enter loosely into a long loose picker; the picker fits into the bottom of 
the shuttle-box, and is made with a flat hole going through one of the 
ends or through the middle, into which the projecting pieces enter 
loosely ; the end of the picker nearest the shuttle is made solid to receive 
the impetus of the shuttle in the box ; a pate armed or steadying heel (or 
heels) enter a groove in the bottom of the shuttle-box to steady the picker. 
The inventors prevent damage by accumulation of oil thrown on the 
pieces, as the pickers only require oiling once per day. By preference 
the inventors use at each end of the tubes bushes to reduce friction. 
3296. SuuntinG Raitway Tratys, W. Henderson, Gloucester.—Dated 10th 

October, 1873. 

The object of this invention is to avoid the risks and dangers which 
arise from the use of facing points. In place of the facing points com- 
monly used upon railways the inventor proposes to employ a pair of 
traversing rails which constitute a portion of the main or permanent 
way, and are capable of being shifted into line with the siding rails for 
the purpose of shunting a train or portion of a train. 

3297. Recutatinc THE TEMPERATURE OF MANUFACTORIES, 
Manchester.--Dated 10th October, 1873. 

This invention ists in an arrang 
by the expansion and contraction of metals. 
3301. Carvine Forks, H. Smith, London.—Duted 11th October, 1873. 

Hinged guard with a plate or projection for the finger to press upon 
and hold up the guard, the plate or projection being sometimes furnished 
with a spike or pin to fit somewhat tightly into a hole for its reception, 
and so to hold up the guard without the use of the finger. Hinged guard 
secured in the erect position by an external spring sliding piece, 

umbler stop, spike pin, hinged prop, or equivalents, applied either «t 
back or front. Mounting hinged guard upon a rocking piece, itself 
hinged to the body of the fork, the tail of the guard fitting into a hole 
— holding it erect. Non-hinged removable guard fitting as a temporary 

xture. 
3308. Lamps ror Burninc Pararrine, R. Guthrie, Edinburgh.—Dated 11th 
October, 1873. 

The essential feature of this invention is the combination and applica- 
tion in one lamp of two or more wicks, and two or more deflectors or 
domes having separate slits or openings of corresponding form to that 
of the wicks used. It is to be understood that the invention is equally 
applicable to lamps constructed for burning with circular wicks, in 
which case the wick holders would be formed tubular, one within the 
other, and the orifices in the domes or deflectors cut or forme 1 to corre- 
spond therewith. 

8308. Connective Gas or| orHER Pires, H. FE. [Newton, London. — A 
conmunication from M. Galasse-Ketin, Brussels, —Dated 11th October, 


apparatus for applying disin- 


W. Jones, 


t for regulating temperatures 





1873, 

The object of this invention is to obviate the necessity for using pipes 
with socket ends for insuring tight joints, and to permit of the use of 
pipes made with a uniform barrel throughout, which will allow of any 
desired length being cut off and coupled up to complete a run of pipe. 
3311. Dweiro-nouses, J. Ellis, Seacombe.—Dated 11th October, 1873. 

The features of novelty which constitute this invention consist in 
arranging, planning, and constructing dwelling-houses with the chimney 
and fireplaces or flues in the centre of the building. The fireplaces in 
connection with the rooms are placed and built in the angles of the rooms 
with their back to the central chimney. The flues are taken direct into 
the chimney. A supply of cold air may be admitted solely for the use 
of the fire—by allowing the same to pass through hollow cornices round 
the rooms or through tubing which leads from a grating in the outer 
wall. A means of escape for foul air is provided for by separate flues in 
the chimney. Houses according to this invention may be built four or 
more in a block, allowing a free circulation for the air round each block. 
Danger from fire is greatly reduced by the houses being built in blocks 
instead of in rows, also from their requiring no trimmer joists or other 
timbers near the fireplaces, the hearth flags covering the angle between 
the two walls. 

3817. Execrric TetecrarH Apparatus, A. M. Clark, London.—A com- 
munication from W. BE. Sawyer, Washington, and J. G. Smith, New 
York, U.S.—Dated 13th October, 1873. * 

phy in which 


The invention is a adapted for use in ocean tele; 
the current is sent through a he! eflected to the 


ix containing a mirror 
right or left, as the current is tive or negative, and throwing a ray of 
light in a corresponding d ion, and the object of the invention is to 
increase the of ti m principally by the combination of a 
key-board with cylinders or wheels, or divisions of a cylinder or wheel in 
the transmitting apparatus, and of cylinders or wheels, or divisions of a 
cylinder or wheel, in the receiving apparatus in conjunction with auxi- 
1 mechanism. 

8336. Manuracrure or ALKALI, H, Deacon,” Widnes,—Dated 15th October, 
1873. 
This invention consists in giving the current of flame, smoke, and other © 
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products of combustion employed in the fact of alkali an up- 
ward direction before they enter the “ pan,” combined with the oppor- 
tunity of depositing dust, and the means of ca’ the gases to mix ; 
and is effected in the following manner. The “pan” may be raised 
so that the surface of its liquid contents is above the level of the axis of 
the “revolver.” and thus the current of smoke will have an upward 
direction just before entering the “pan,” and the end of the “ pan” next 
to the “‘revolver” may be shielded from the heat by a brick wall or 
otherwise against which the current of smoke impinges, and is thus 
mixed, and a chamber may be left between such brick wall, or substitute 
therefor, and the “revolver,” into which chamber dust may deposit. 

3354. Castine Incots, M. Fenton and B, Cockayne, Shefield.—Dated 16th 





This invention consists in using a double or compound ingot or other 
mould, and combining therewith a receiver to receive the liquid metal. 
This receiver is supported on the top of the mould, and in the base of 
the receiver are two or more perforations situated respectively over the 
open tops of the recesses in the mould. After the metal has been 
‘**teemed” or run into the receiver, the liquid metal flows in uniform 
streams into the various recesses in the mould. Two or more ingots or 
articles are thus simultaneously cast, and the castings so produced are 
very sound. 

3416. Sriuts, J. Harvey, London.—Dated 21st October, 1873. 

By the invention a casing constructed to receive steam is fitted by 
flanges to the body of the still so as to form the bottom thereof, and a 
number of vertical tubes are fixed in the upper surface of the casing with 
their upper ends closed, and their bottom ends open into the casing so as 
to admit the steam inside of them. 

1170. Brakes anp Courtinc ror Raitroap Cars, HW. A. Bonneville, 
London.—A communication from H, B. Marchand, Pittsburgh, U.S.— 
Dated 4th Aprtl, 1874. 

The invention consists in the combination of a cylinder containing an 
nir-pump with another cylinder containing a piston which operates 
brakes upon the car wheels, and of a car coupling consisting of an arm or 
trigger which vibrates forward from a vertical position by its own 
gravity, so as to cause its upper end to engage with a shoulder on the 
couplivg pin. 

1219. A New Articte or Foop rrom Mink, G. Haseltine, Southampton- 
imaildwnos.— A communveation frum B. Smith, San Francisco, California, 
U.8.—Dated 8th April, 1874. 

This invention is a process for producing a new article of food from milk, 
which article is termed buttereine, the same being a compound formed of 
curd or cheese and butter, and it consists in subjecting the milk in con- 
nection with a base of prepared butter to galvanic action and mechanical 
agitation, by means of which the curd is precipitated and the oily globules 
burst and gathered to form butter. The apparatus used in connection 
with this process consists essentially, First, of an earthenware dish having 
a zine bottom and a perforated zinc cover ; and Second, a churn havinga 
zine bottum which is used in connection with two cylindrical vessels of 
zinc forming saltpetre batteries. 

1223. Water Meters, G. Haseltine, Southampton-buildings.—A communi- 
cation from H. F. Read, Brootlyn, New York, U.S.—Dated 8th April, 
1874. 

This invention relates to water meters of that class in which a screw 
propeller is employed for transmitting the measurement of the water to 
the indicating dial, and in which the dial face, the indicating hands, and 
their operating mechanism work in water, and the said invention consists 
in the combination in a liquid meter of a separate gearing frame for con- 
necting the propeller. In a separate winged frame having an enclosed 
yearing compartment. In a compartment for the connecting and vpers- 
ing gearing formed within the said separate frame. In a separate dial 
gearing frame seated and supported directly upon the separate gearing 
frame. In an intermatching sleeved sealing joint in combination with 
the contiguous plates of the dial and gearing frames. Ina hard rubber 
ecrew propeller. Ip the combination of a sealing cone on the propeller 
stem, with a correspondingly formed deflecting shield. In a filter imter- 
posed between the contiguous plates of the dial and gearing frames, in 
combination with perforations ln said plates. And in a metallic mould 
of pecuhar construction. 

1230. O:L1nc anp Lusricatine, H. A. Bonneville, Piccadilly.—A commu- 
nication from D. Broux, Roubaix, France. — Dated 9th April, 1874. 

The invention consists in boring through the body of spinning or other 
spindle collars, bearings, axle, and other guides of machinery, channels, 
passages, or chambers crossing with each other, in which the oil or lubri- 
cating matter is poured. 

1281. Toot Hotpers, H. A Bonneville, Piccadilly.—4 communication from 
B. P. Baville, Passy, France.—Deted 9th April, 1874. 

This invention consists in constructing tool holders with movable heads 
arranged in such a manner that they are adjustable, thereby cnabling the 
tool to set at any required angle or position without requiring any altera- 
tion in the cutting end of the tool. 

1246. AN IMPROVED MODE OF EMPLOYING AND COMBINING CERTAIN MaTE- 
RIALS FOR STRUCTURAL Purposes, P. Brannon, Parliament-street.—Dated 
10th April, 1874. 

This invention consists in mingling concreted and cemented substances 
with fibre in combination with an imbedded sustaining frame or selvage, 
and a strained webbing arranged to permeate the entire mass, sheet, or 
structure, and employing the said compound material tor various engi- 
neering and building purposes. 

1249. Lever EscareMENT MECHANISM, W. G. Schoof, Clerkenwell.—Dated 
10th April, 1874. 

The impulse action is almost separated from the unlocking action, and 
the lever has a resilient action. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is a shade better inquiry for iron for home and foreign 
use. The lower prices which the majority of the proprietors of 
the mills and forges are prepared to accept have encouraged export 
merchants generally to give out a sprinkling of orders that must be 
executed, and the breaking up of the ice in the Neva warns the 
people doing business with the North of Europe that they should 
no longer delay the placing of indents for goods that must be 
shipped whilst the ports remain open. Concurrentlythe improved 
weather and lengthening days are influencing somewhat tavour- 
ably all work in hand in this country. The slight improvement, 
coming as it does at a time when there are traces of revival in the 
Middlesbrough market, has had the double effect of upholding the 
makers of finished iron in the views which certain of them 
entertain that the market would respond to a drop of 40s, in 
finished iron if it should be universally declared; and it has 
strengthened the desire which few people have not expressed, that 
some means could be found for bringing to an end the present 
disastrous collie:s’ strike. 

Meanwhile there is no dearth of iron, either raw or finished. 
All that the market needs in the passing day is abundantly and 
promptly supplied. British and Belgian mills are combining to 
effect this, 1 have information that the L’Esperance Iron Com- 

any of Liége have received one order for 4000 tons of finished 
iron to be sent into the British market, The Belgians are able to 
undersell the British makers from a combination of causes. In 
their quotations for sheets they are aided by the use of the three- 
high rolls upon the principle of Mr. B. C. Lauth, an engineer of 

Pennsylvania, who met with little or no encouragement when he 

attempted to introduce his plan into England, but who was cor- 

dially received in Belgium, and is now securing orders in France. 

These rolls enable as much iron to be turned out in one day, with- 

out any additional manual labour, as can be rolled on the old plan 

in over two days. Three-high rolls are in use in armour-plate 
rolling at certain of the works, but little is being done by them 
in this country in rolling merchant sheets. Good nail sheets at 
£11 5s., tube strip at under £11, and nail rods at £10 10s., all de- 
livered, are coming into this district from Belgium. Sample lots 
of puddled bars are also arriving at somewhat under £7 delivered. 

Girders of different sections are also selling, and the inquiries are 

increasing. 

On Tuesday circulars were issued by the Cookley Company ; by 

Messrs. E, P. and W. Baldwin, of the Wilden Works, Stourport ; 

by Messrs. Thompson, Hatton, and Co. ; and by the Hope Com- 

pany, announcing a drop in their sheet iron of 20s. per ton. This 
makes the quotations of Messrs, Baldwin £18 per ton for B; £19 

BB; and £29 10s. for B BB, all at the works. The quotations 

of the other firms are in like proportion. On the 10th April, 1873, 

Messrs, Baldwin notified their prices for —_ as, B £24; BB 

£25; and BBB £26 10s. There has, therefore, been a drop in 


the twelvemonth of £6 ton in the quotation of this firm. is 


alteraticn has been received but quietly by the market. The re- 








duction is insufficient to produce much effect, but as there has 
been a gradual subsidence throughout the year, so it was thought 
that prices will continue in the same direction if only an arrange- 
ment can be come to with the colliers. One or two other firms of 
note are spoken of as likely to quickly announce a drop to the 
same extent as that of Messrs. E. P. and W. Baldwin and the 


rest. 

The only other reductions at present mentioned have reference 
to machine castings, which have been lowered £1 a ton all over. 
The reduction will apply to all orders received since the quarterly 
meetings. These hitherto have been hardly more than nil, nor is 
any improvement anticipated by the founders till the wasting dis- 
organisation throughout the iron trade of the district shall have 
given place to profitable industry. The ease in machine castings 
is due to the lower price of best foundry iron and coal, than at the 
time when the late prices were fixed. 

Neither foundry nor forge iron can find a market at paying 
prices. The production of the district was never before so small 
in modern times; yet, small as it is, it keeps in excess of the re- 
quirements, and many years have elapsed since the stocks of pigs 
in makers’ hands were so Jarge as they are now. One firm holds 
3000 tons, for which no higher bid than £6 a ton can be obtained, 
although the quality is first-class all-mine. At present prices of 
labour and materials this could not be replaced at £6 10s.; and 
most of it cost nearer £7. No wonder, theretore, that the offers are 
not accepted. The makers hold the iron, and will continue to 
hold it for some time to come, Their views, as expressed to-day 
(Thursday) on the Birmingham ’Change, were that by restricting 
the make and sale the market must be brought back within a 
reasonable time to a paying rate. 

The date of so desirable a change was held to depend upon 
future ease in the labour and fuel markets, on the one 
hand, and on the other, on the bareness of stocks of the world 
over. It was held that the greatly diminished production in all 
the districts is clear enough indication of the approaching necessi- 
ties of consumers, whilst the exhausted condition of the colliers 
after a few weeks more struggling will make additional reductions 
in their wages easy to beetfected. ‘the wages of the finished iron 
workers are likely also to be lower after July Ist next than they 
will be up to that date. Notwithstanding, therefore, that the 
time is a very trying one, still the men of wealth appear quite 
willing to ‘‘ bide their time,” and calmly look on whilst the district 
and business right themselves. 

The business of this district, which was complicated enough in 
a)l conscience was made yet further so to-day (Thursday) by the 
commencing of a strike of the Warwickshire colliers against a 
notice which had been served upon them for a reasonable drop in 
their wages. 

A perfect contrast to the conduct of some of the Cannock Chase 
men is that of some “doggies” and others in a colliery near 
Wolverhampton. The employer, at acost of £600, has opened 
some gate roading, which tu keep open requires constant attention. 
When the strike had begun he asked a few of the men to do the 
necessary work at the old rates; but though the refusal involved 
the loss of £600, and of work by and by to the hands, yet, because 
the employer would not set on the whole pit’s company, no one 
would go down. Such conduct at atime when to sell iron at the 
prices at which it can be sold is to lose money, is altogether 
inexcusable ; it is reprehensible, and it must recoil on the heads 
of those who pursue it. The employer had every ground for the 
strong feelings which this behaviour by his men has evoked, the 
more so as he is not *‘a hard master.” 

On Monday a petition for liquidation was tiled in Oldbury 
County-court on behalf of Mr. William Jeffries, of the Stafford- 
shire Ironworks, Greet’s-green, West Bromwich. The liabilities, 
including the amount due on mortgages, is estimated at £10,200. 
On Friday, last week, it was made known that Messrs. Colbourn 
and Sons, of the Horsley Furnaces, Dudley Port, had presented a 
petition in the same court, and had set down their liabilities at 

230,000. Mr. John Harper, of Bilston, and Mr, Matthew 

Tildesley, of Wolverhampton, who comprise the firm of Messrs, 
John Harper and Co., malleable ironfounders and hardware manu- 
facturers, Willenhall, have filed in the Wolverhampton court 
with total liabilities at £14,000 or £15,000. Of these £10,000 are 
fully secured. The firm suspended in 1871, and have since paid 
the 5s, in the pound which their creditors consented to 
accept. The failure is attributed to private speculations 
of one of the members of the firm. There are plenty of orders 
upon the books, and the works are being carried on by the receiver. 
On Wednesday Mr. Wm. George Merriman, residing at the Wood- 
lands, Hill Top, and carrying on business at the Lane’s-field Iron- 
works, in the Wolverhampton district, filed a petition in the 
Oldbury County-court. The total liabilities are £12,300. The 
first meeting is fixed for May 12 at the Talbot Hotel, Oldbury. 
Mr. Merriman’s failure is mainly due toa falling market setting 
in at a time when materials and wages in the finished iron trade 
were exceptionally high. To keep going Mr. Merriman, like many 
others, has had to sell at a loss tor some months past. This he 
has been the less able to bear because he has expended over 
£2000 in enlarging and improving his works. Of this amount the 
greater part has been expended so recently as this year. Nor 
does this enumeration include all Mr. Merriman’s disadvantages. 
He has had more than the average of costly breakages of 
machinery, with the consequent loss of time and money. His 
disasters culminated with the beginning of the colliers’ strike. 
It is believed to be the debtor’s intention to offer a composition. 
If the offer should be accepted by his creditors he will start again. 
Mr. Merriman is a typical case just now in South Staffordshire. 

Engineering concerns are not universally active. The first class 
firms closely abutting on Birmingham have not much cause for 
complaint with the condition of all the departments as put to- 
gether; but about Wolverhampton, where there is less variety in 
the products, the employment available is restricted to within a 
narrower limit than has been the case for a long time past. A 
rumour reaches me of the contemplated transference of an exten- 
sive South Staffordshire firm of this description from its present 
small proprietary to a limited liability concern. 

The Belgian competition in drawn iron will not, it is feared, come 
quickly to an end. Some little check it is hoped may be put upon 
it by tue new quotations issued from the British makers who manu- 
facture iron wire of from 1s. to ls. 1d. per bundle lower. Only 
the best works are in moderately satisfactory operation. 

The tube trade both in iron and brass is very quiet, and the 
fitting branches sympathise. Not only is there less demand in the 
home and foreign markets, but alike in Germany, and France, and 
Belgium, competition is vigorous. Owing to this competition, 
makers here, to encourage buying, are endeavouring to meet the 
views of the market. To assist them makers have to require 
operatives to submit to lower remuneration. The gas-tube fitters 
received on the 19th inst. notices for a reduction to the extent of 
25 per cent. The men are responding to the notices by presenting 
a memorial praying that the question may be submitted to con- 
ciliation and arbitration. 

In the nail trade there is a good business being done where the 
works are in operation, There is no difficulty at the cut-nail 
factories, and, owing to the lower prices at which sheets can be 
obtained, prices have just been declared down 20s. aton. A dis- 
astrous strike continues throughout Staffordshire in the wrought- 
nail trade. The chain trade of the district is by no means busy, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Durie the past few days there has been more business doing 
both in pig and manufactured iron, and the slight improvement 
which I was able to report last week continues. A considerable 
amount of business doing in manufactured iron of various 
descriptions, and several of the principal makers have now as many 


engagements on hand es they will be able to fulfil during the next 





month or six weeks. Although there is no great change in marke’ 
quotations prices are stiffer, and crown bars of ordinary quality 
may be considered worth from £10 5s. to £10 7s. 6d. per ton. 
Hoops are quoted at from ¥Zi2 to £12 5s., and sheets at from 
£13 to £13 5s. per ton. There has also been more doing 
in pig iron, and orders have been placed more freely, but 
prices are still very unsettled, and there is a considerable 
margin between various sellers, which of course operates 
very favourably for buyers. No. 3 foundry pig iron is now worth 
from 71s, to 72s. 6d, per ton, and No, 4 forge about 65s. per ton 
delivered in the Manchester district. A rather encouraging fea- 
ture is noticeable with regard to the latter description of iron. 
After a long period of exceptional quietness, during which rolling 
mill and forge proprietors have arranged scarcely any contracts of 
importance, business is again coming to hand, and during the last 
few days some rather important sales have been reported. 

At Wigan, Ditton, and other Lancashire districts a large pro- 
portion of the furnaces are at present out of blast, with a proba- 
bility of others being blown out, as makers do not seem at all 
inclined to follow the downward course of pig iron, until they can 
see their way to get supplied with fuel on much more favourable 
terms to enable them to reduce prices. In the finished iron trade, 
with the exception of one or two of the principal makers, as already 
noticed, there is not much general activity, and many of the 
rolling mills are only very moderately employed. Machine makers 
are also very slack, and many of the Lancashire firms are dis- 
charging large numbers of hands. 

In the steel trade makers are very fairly off for orders, and some 
considerable inquiries on local, Insh, continental, and American 
accounts are coming to hand, and some important business is also 
reported to be in negotiation in the iron shipbuilding trade of 
North Lancashire. 

The reduction in the output of pig iron is, of course, affecting 
the demand for iron ore, which is again flat, and very few transac- 
tions of importance are reported, 

There is little change to note in the coal trade of this district 

since last week. The improved demand which I then reported 
is maintained, and prices are steady without any alteration in 
quotations. The requirements for house coal are naturally, 
with the approaching warm weather, not so great, but 
for coal suitable for forges and glassworks and steam fuel 
generally there is a fairdemand. Stinted supplies are still com- 
plained of, and in some districts all the stocks which had been put 
down have now been filled up, and in very few instances are col- 
liery proprietors allowed to put anything on the pit bank. The 
shipping trade continues to improve and better prices are obtain- 
able. 
The Burnley strike, so far as the masters are concerned, may 
now be considered at an end, as sufficient hands to work the pits 
have been obtained from other quarters; and the Miners’ Associa- 
tion, which is still supporting something like 1000 uf its members, 
being convinced of the hopelessness of the struggle, is considering 
the advisability of removing them to other districts. Ata large 
number of collieries in the neighbourhood of Burnley a further 
reduction of 10 per cent. in wages is this week being made, 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

A very slight improvement has taken place in the tone of the 
Cleveland iron trade during the past ten days. There was no 
material change in quotations at Tuesday's market, but there was 
an unmistakeable access of firmness, and more confidence was 
expressed as to the future. Transactions were limited in extent 
and number, but it is anticipated that when the upward tendency 
of prices becomes more decided buyers will rush into the market; 
and there can be no doubt that in view of prices reaching their 
lowest point, many intending purchasers have hitherto kept out 
of the market. Business has been done within the last few 
days at 62s. 6d. for No. 3, and I have heard of a con- 
tract placed for the delivery of No. 5 due the next three 
months at 65s., cash at four months. The inferior qualities 
of forge and foundry iron are coming more into request; but 
there is yet a great dulness in the inquiry for No. 1. Owing to 
the refusal of the firm of Bolckow, Vaughan, and Company to 
furnish a statement of their stocks and production for March, the 
monthly returns of the Cleveland Ironmasters’ Association for that 
month are not issued. It is, therefore, impossible to ascertain 
from official sources how the pulse of trade is beating; but one or 
two large makers of pig iron have given me to understand that with 
an average production they are still compelled to stock largely, 
and I have good reason to believe that the stock now in the 
hands of makers in this district is not now less than 
130,000 tons—a quantity alinost equal to an ordinary two months’ 
make, Holding such very large stocks, manufacturers are natu- 
rally anxious as to the future, and, look at it as we may, it is 
abundantly evident that the present is to both buyers and 
sellers a very critical time. A large quantity of pig iron 
continues to be shipped tv Scotland, but the foreign exports 
are not what they should have been since the Baltic ports 
were opened, It is so far fortunate that this branch of the 
trade has for the present practically got rid of the wages 
difficuity. As a general rule, the blast furnacemen of the 
North of England have agreed to accept the 10 per cent. reduc- 
tion, and this was the recommendation of the conference of blast 
furnace delegates held last week at Sheffield. But there are 
exceptional instances in which the proposed reduction has been 
opposed, and the difficulties thus created are likely to be got rid 
of by blowing out or damping down a number of furnaces. This 
the employers can afford tu do at the present time without any 
prejudice to their own interests ; for, as one of the largest makers 
of pig iron in the North remarked to me the other day, ** We can- 
not possibly make iron at a profit when No. 3 is under 65s. per 
ton, and the best thing that could happen to the iron trade at tuis 
time would be a month’s complete suspension.” This, doubtless, 
would be a strong remedy, and perhaps it would prove to be worse 
than the evils it is intended to cure; but still it indicates in a 
way the feeling of depression and want of satisfaction that now 
prevail among crude iron manufacturers. I may add that the 
blast furnacemen of the Cleveland district have made overtures 
to their employers for the formation of a board of arbitration to 
settle the rate of wages in the crude iron trade, the conditions of 
which are frequently entirely dissimilar to those of the finished 
iron trade, for which the existing board of arbitration is intended 
to provide. There does not seem any cogent reason why the sug- 
gestion should not be complied with, 

The crisis which has lately occupied so much attention, and in- 
duced so much anxiety among finished iron producers, is practically 
over. The wages question has now been settled to the satisfaction 
of both parties, and the masters will, by the reduction of 10 per 
cent, in wages, which generally came into operation on Saturday 
last, be placed in a much better position to compete with the 
manufacturers of other districts. Several small orders for plates 
have been placed during the last few days ; but until the shipbuilding 
trade of the North becomes somewhat more active, there is little 
likelihood of any improvement in this branch of the trade, With 
only two or three exceptions the whole of the finished ironworks 
of the North are more or less fully employed, and this is con- 
siderably more than could be said at this time last year, when 
there were 600 puddling furnaces out of use. Although pig iron 
makers were making profits large beyond all precedent, generally 
speaking the work is now moreevenly distributed among finished iron 
producers than it was at any time during the last two years, The 
high price of pig iron then rendered it impossible for those manu- 
facturers of rails and plates who did not also produce their own 
crude iron to compete successfully with manufacturers who 
carried on both departments; but now both classes are practically 
on a ievel, for no pig iron maker, however favourably situated, 
would think of contracting for finished iron on a lower basis than 
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60s. for pig ard 20s. per ton for coke. In this view of the case, 
trade is more normal and healthy at the present than at any time 
during the last eighteen months, » 

The question of bleeding iron has recently provoked a good deal 
of controversy, and led to some disputes between masters and 
men in the Cleveland district. The former say that the practice 
involves a very large avoidable loss of metal, whereas the latter 
declare that unlessa uniform quality of iron is given them to puddle, 
bleeding must be resorted to in order to effect the removal of the 
silicon. There can be no doubt that by means of bleeding the 
puddler can better get out his heat; but this result is attained 
with « loss of iron so great that at one of the works where the 
practice has been carried on for a number of years, I was told that 
there are from £40000 to £50,000 worth of iron wasted in the 
cinder heap. The managing director of Darlington Ironworks has 
stopped the bleeding process at that establishment, and a similar 
rule has been or is about to be insisted upon at other works. 

A new form of coke oven, patented by Mr, John Marley, of Dar- 
lington, has lately been tried at North Brancepeth collieries with 
the most satisfactory results. It seems likely to effect a very con- 
siderable economy of coal as compared with the ordinary beehive 
ovens now in use. Another new coke oven, the patent of Mr. 
Jobson, of Darlington, is under trial at Pease’s west collieries, near 
Crook, 

Negotiations are now going on between the Cleveland mine 
owners and their men with reference to the proposed reduction of 
2d. per ton in the wages of the latter. The men object to the 
proposed reduction, and have asked for a conference to have the 
matter fully discussed. When the miners in the Cleveland dis- 
trict made a request in May of last yearfor an additional twopence 
per ton it was proved in arbitration before Mr. Rupert Kettle that 
the average wages of the miners of the Cleveland district were 
within a fraction of the wages earned by the colliers of Durham, 
or about 7s. 6d. per day; but it was also shown that a skilled 
miner in Cleveland could, by the employment of an unskilled 
assistant, earn from 9s, to 10s. per day, and as wages have not 
been touched since then, there will still be fair earnings left after 
the proposed 2d. per ton has been deducted. 

Grave anxiety is felt lest the proposed resolution of the coal- 
owners in Durham to reduce the wages of miners by 20 per cent. 
from Saturday next will result in a strike. Already in several 
parts of the county resistance has been offered to the proposed 
reduction, and the coke burners, who have been placed under a 
similar notice, have distinctly intimated their intention to revolt 
against it, The miners appear to be disinclined to submit to the 
reduction, and it will require great care and skilful direction on 
the part of their leaders to induce them to submit. In both coal 
and ironstone mines there is a more or less general reduction of 
labour pending the settlement of the wages difficulty ; but as the 
demand for both is limited, trade is not in consequence much 
affected, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE examination of Messrs. Hannay and Sons, ironfounderss 
Blochairn, near Glasgow, took place onTuesday. Mr. Robt, Hannsy, 
one of the partners, deponed that the liabilities of the firm 
amounted to £381,195, and that the assets of the company, 
together with those of the individual partners, reached £213,224, 
The trustee expressed himself satisfied with the state of affairs 
that bad been rendered to him, and consequently, without further 
inquiry, the statutory oath was administered to the bankrupts. 
On the same day a special general meeting of the shareholders of 
the Blochairn Iron Company (Limited) was held in Glasgow, when 
it was unanimously agreed that the capital of the company should 
be increased by the issue of 5000 new shares of £25 each, which 
will bear a preference dividend of 10 per cent. With the sum to 
be raised in this way, and the amount that will be realised from a 
call on the original stock, to be paid in a few days, it is expected 
that the company will be enabled to carry on its business with a 
fair prospect of success, 

There is as yet no improvement to report in the state of the 
warrant market. On Thursday business was flat, between 73s. 
and 72s. 6d. cash; but there was a little more inquiry on Friday, 
and the market, which opened at 71s. 6d., advanced to 72s. 9d, 
cash at the close. The market opened on Monday at 72s., and 
improved to 74s. 6d., closing nominally at 74s.; while the little 
business transacted on Tuesday was at about 74s, 

The following are the quotations of makers’ iron:--G.m.b, at 
Glasgow, No. 1, 763.; No. 3, 74s.; Gartsherrie, No. 1, 86s.; No. 3, 
77s.; Coltness, No. 1, 92s. 6d.; No. 3, 80s.; Summerlee, No. 1, 
87s. 6d.; No. 3, 77s. 6d.; Carnbroe, No. 1. 83s.; No. 3, 77s. 6d.; 
Langloan, No. 1, 90s.; Calder, No, 1, 92s. 6d.; No. 3, 80s.; 
Glengarnock, No. 1, 86s.; Eglinton, No. 1, 76s.; No. 3, 74s.; 
Dalmellington, No. 1, 77s.; No. 3, 75s.; Carron No. 1, 85s. 

The shipments of pig iron from Scotch ports during the week 
ending the 18th inst. amounted to 8931 tons, showing a decrease 
of 7197 tons on the corresponding week of 1873. The imports of 
Middlesbrough pigs at Grangemouth for the week were 1570 tons, 
as against a blank return for the corresponding week of last year. 
Since the 25th of December last the total imports from Middles- 
brough have amounted to 39,679 tons, which shows an increase of 
19,087 tons over the corresponding period of 1873. 

The manufactured iron trade is just now—as indeed it has been 
for some time—in a very unsatisfactory condition It is all but 
impossible for makers to carry on their works at a profit, and very 

little is therefore being done, Little more than a week has elapsed 
since the prices were reduced about 20s, per ton; but so far from 
that improving the trade, iron can already be had at 20s. below 
the nominal quotations. It is even feared that some of the 
works may have to stop altogether for a time. At a few of the 
works the masters have unfortunately heavy stocks of pig iron on 
land, that were purchased during the prevalence of high prices, 
and a considerable amount of money will be lost on that account. 

Coals are maintaining their prices wonderfully, considering the 
very extensive supplies that are being thrown into the market by 
the ironmasters, in consequence of so many blast furnaces being 
damped down. The ordinary salemasters have in many cases been 
altogether overwhelmed by these supplies, and asa result they 

have been compelled to follow the lead of the ironmasters in 
reducing the wages of the miners still lower and lower. 

The miners may now be said to be completely beaten all over 
the ye Those of the eastern counties, and particularly the 
men of Fife, had, from an early period in the dispute, the good 
sense to see that, with the iron market falling with such rapidity, 
coals must decrease in value, pulling down their wages. They, 
therefore, accepted the situation at once, and have been workin 
more or less steadily, But the miners in the West of Scotlan 
have always been more inclined to give battle to their employers ; 
and even yet there are many of them prepared to fight rather than 
submit to what was from the first inevitable. Indeed, it is this 
very circumstance that has heen the means of prolonging the 
quarrel, as in several of the districts the men were prepared to 
accept the reduction of 20 per cent. almost as soon as it was 
announced, Now, however, the great bulk of the men would only 
be too glad to get employment on these terms; but they have 
been selaned it, and fresh reductions of from 20 to 30 per cent, 
have been generally notified. 

A conference of miners’ delegates was held in Glasgow on 
Saturday, when it was found that only eighteen districts were re- 
presented. The reports given in were to the effect stated in the 
concluding sentences of the last paragraph, Deputations were 


appointed to visit Fife and Clackmannan, Stirling, and Linlith- 
gow, and Mid and East Lothian, with the object of endeavouring 
to induce the miners of those counties to send representatives to 
the conferences, and act in accordance with the men of the West, 
After a long and acrimonious discussion of the state of matters the 
following resolution was carried by a majority :—‘‘That, taking the 
present position of affairs in the trde into consideration, with the 





view of getting the furnaces relighted, the present furtherreductions 
of the masters be accepted.” This ution does not, however, 
appear to be regarded as final by all the men, as at a meeting sub- 
uently held at Hamilton it was resolved, ‘That each district 
hold a meeting to take the voice of the men, and that afterwards 
the delegates decide as to the course to be pursued.” The daily 
wages now being earned by those of the miners who are working 
range from 5s. to 7s., the former being by far the more common 
figure. That is certainly a considerable downcome from 10s. and 
s. a day, and could scarcely have been expected to be accepted 
without a struggle. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

CoMMERCIAL attention has this week been quite as much en- 
grossed by the affairs of the Cardigan Steel, Iron, and Wire Com- 
pany (Limited), as it was last week by the heavy failure which 
then occurred. A noisy and excited meeting of the shareholders 
in this company was held in the Cutlers’ Hall, Sheffield, on Tues- 
day. The directors’ report shows a loss of £12,000 on the year’s 
working, or at the rate of £230 per week. This loss is stated to 
be made up as follows:—Forge department, £6500; steel depart- 
ment, £2700; and galvanised department, £460; with one or two 
minor items. It transpired that a bill for £4000 had been given 
already to the vendors, in payment of an t due six th 
hence—in August next. The chairman attributed the loss to the 
rise in coal and coke, but a shareholder pointed out that that 
could not be so, inasmuch as they had only paid £10,990 for fuel, 
and had lost nearly £12,000. Goodwill was put down at £5000, 
but another shareholder alleged that *‘it was not worth fivepence,” 
and the stock in-trade and loose tools, ‘‘put down at £20,000, 
would not realise £5000 under the hammer,” After a very long 
and angry discussion, during which the position of the vendors 
(who guarantee 125 per cent. for four years) was fully and 
pointedly discussed, a committee of investigation was appointed 
to sage into the company’s affairs, and report within a fort- 
night. 

‘The annual report of the Kelham Rolling Mills Company. 
Limited, issued yesterday, shows a state of affairs very different 
from that of some other concerns, and is satisfactory to the share- 
holders, The net profits for the year’s working are £9166, after 
providing for bad debts and discounts in outstanding accounts. 
Out of this the directors recommend that a dividend of 14s. per 
share, or rather over 20 per cent. on the paid up capital, be paid 
on May Ist. 

_The strike of about 350 colliers at the Locksford and Wallsend 
pits, belonging to the Tapton Company, near Chesterfield, has been 
terminated. ' It originated in the owners giving notice of a reduc- 
tion of 25 per cent., and has been ended by their withdrawal of 
the notice, The men will consequently at once resume work. 

An important conference of delegates, representing some 15,000 
blast furnacemen in various parts of England and Wales, was held 
at the Cricket Ball Inn, Sheffield, on Thursday last. Mr. Kane, 
of Darlington, and Messrs, Ancott and Capper, of theSouth Stafford- 
shire district, were present, The districts represented were North 
and South Wales, North and South Staffordshire. Sbropshire, 
Worcestershire, and the whole of the North of England. 

Silkstone coals of the finest quality can now be bought at the 
pits for about 13s. to 14s. per ton, and can be put into the Metro- 
politan Market, all charges paid, at 23s. 6d. per ton, although they 
are being retailed at 30s. per ton ! 

The steam coal trade of the district is excessively dull. The 
demand is so slack that there is some talk of one or two large 
collieries being entirely closed, in order to limit the demand, and 
keep up prices as much as possible. There is a fair demand for 
house coal, for which prices range from 14s. to 17s. per ton. 

In the iron trade proper there is little or no recovery, and but 
few transactions are recorded in merchant iron or raw materials. 
There is everywhere a lack of confidence which might— under far 
better circumstances than the present—militate against the chances 
of a speedy a iment in busi 

The steel trade is doing moderately well in best qualities, but 
common is reported to be in very light request. Bessemer steel is 
in rather better demand, and I hear also of some orders for rails 
having come into the district on Russian, Danish, and Egyptian 
account, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Soon after the despatch of my last letter the ironmasters and 
coalowners decided to issue notice to all the men in their employ 
to the effect that existing contracts would cease at the end of May. 
They could not agree as to the extent of the reduction. I learn 
from private sources that the ironmasters, or at all events some 
of the principal ones, suggested 25 per cent., while a few of the 
coalowners proposed that 10 per cent. would be sufficient, 
Now comes the difficulty. Coal is somewhat of a drug, but 
the better kinds maintain a tolerable firmness, and prospects 
are not devoid of some good features. Hence, the coalowner 
may meet the present downward tendency by a reduction of 10 
per cent.; but this would not relieve the ironmasters, who must of 
necessity have a more substantial reduction if they would compete 
with Northern aud foreign makers. Anxious to learn from the 
men themselves what their intentions were, I put the question to 
several ironworkers, members of the Ironworkers’ Union, and was 
told that they did not see the justice of the reduction. ‘* Before 
the Newport riots,” said one, ‘‘ we were paid more for our labour 
than the men in the North; now we receive 5s. per turn less; and 
the reason is, that ironworkers in the North have been raised or 
reduced by ton, whereas we are redu or raised by the pound 
sterling.” I found also that the ironworkers are making strenuous 
efforts to accumulate funds ; so that resistance, more or less keen, 
to the action of the masters is tolerably certain, 

This week a sinister rumour has gone abroad to the effect that 
notices have been issued at Briton Ferry Ironworks, and such is 
the depressed state of trade that people in the neighbourhood 
began to fear they will be closed if there is the slightest difficulty 
with the men. This is a key note to the trade generally. One by 
one the tinplate works are closing. The only one where I have 
seen anything like business is at Treforest. 

The colliers meet by delegates towards the end of next week at 
Mountain Ash, the great collier forum of the principality. The 
meeting has been summoned to deliberate upon the notice of re- 
duction, and we must wait the result of that conference before an 
certain idea can be gleaned of events in store. This may be said, 
that they do not take kindly to the notion of a reduction, and as in 
all previous movements, I find that crude rumours and misstate- 
ments are taken as the base of their conclusions. For instance, 
they say that coal is now selling at Cardiff for £1 2s. 6d. per ton 
and this they maintain shows that a reduction is unjustifiable. i 
was in Cardiff this week, and found that such a price wat unknown ; 
a shipper told me he had bought large screened coal delivered at 
Car for 11s. 6d., and he himself was going to consign small 
foreign for 26s, 6d, to Naples. The freight to Naples is 18s. 6d. 
leaving 8s. for the coal at Cardiff. The es for large was, I must 
add, exceptionally low, perhaps 17s. to 19s, would be more like the 

eral rate, Large bituminous can now be had at the pit’s mouth 

or 12s. 6d, and 1 These figures can be y proved, and the 

difference between the price obtained a few months ago and exist- 
ing prices justifies a reduction of at least 10 per cent. 

fe coalowners and ironmasters agreed ive a general reduction 
of 20 per cent. the country at large would be benefited. 

The announcement of the elevation of Mr. Elliot, of the Powell 
Duffryn Collieries, was made on Tuesday at Cardiff, and the sub- 
stantial pile of offices lately erected by the wee oy egw adorned : 
with flags in honour of the event, Sir George t began life 
in humble circumstances; he has been one of the many who 





dignify labour, and he affords a magnificent stimulus to his class, 
The Taff Vale Company have been successful in their opposition 
to certain portions of Lord Bute’s new dock bill. 

Despite the lowering tendency of the coal market there is no 

off in colliery speculations. As a leading merchant ex- 
pressed himself this week :—‘‘In addition to most important 
sinkings, every one who has a bit of coal in a valley or on the hill- 
side is getting it out, and coal threatens to replace iron and 
become the staple of the country.” 
_ Mr. Philip Harris, agent of the Ironworkers’ Association, has 
just written to say that if the ironmasters agree to only 10 per 
cent, reduction, this will be resisted. 

The New Place Pit at Pengarn was the scene of much rejoicing 
on Monday, the occasion being the starting of a new pumping 
engine, one of Harvey and Co.’s patent condensers. The cust 
was £7000 ; length of stroke 10ft , diameter of piston 20in. 
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THE MergzoRoLoGicaL SocteTy.—The usual monthly meeting of 
this society was held on Wednesday evening, the 15th instant, a* 
the Institution of Civil Engineers, Dr. R. J. Mann, president, in 
the chair. The following gentlemen were elected fellows of the 
society :—T. W. Baker, a C, — M.A., F. Green, R. Loud, 
M.D., F. J. Spanks, and G, M. Whipple, F.R.A.S. The papers 
read were :—‘* On the Climate of Patnas, Greece,” by Rev, H. A, 
Boys. The author shows that the climate of Patnas is naturally 
mild and relaxing, seldom disagreeably dry, and not often very 
damp, being, indeed, drier by a deal than any part of Eng- 
land. ‘‘ Remarks on the Atlantic Hurricane of August 20th to 
24th, 1873,” by W. R. Birt, F.R.A.S.; ‘On the Meteorology of 
December in the Southernmost part of the South Indian Ocean,” 
by Robert H. Scott, F.R.S. ‘On the Diurnal Variations of the Baro 
meter,” by John Knox Laughton, F.R.A.S. Whilst it has long 
been well known that barometric maxima and minima recur daily 
with unfailing regularity, especially within the tropics, the cause 
of this recurrence is yet unknown; and me J it has been 
attributed to the different temperature and humidity at different 
times of the day, such explanation is far from ae for the 
maxima occur at the times of mean temperature and humidity, 
without to the direction of the change ; and the minima 
occur indifferently at the times of both greatest and least tempera- 
ture and humidity. It seems that an explanation is rather to be 
found in the inertia of the atmosphere, which in the first instance 
permits the air to have its elastic force increased by a rapidly in- 
creasing temperature before the inertia of rest can be overcome 
sufficiently to allow it to enlarge its volume in due proportion ; 
but that when that inertia of rest is overcome, then the inertia of 
motion permits it to move away froin the place of observation in 
excess of what is due to the increased elasticity, the nocturnal 
maximum and minimum caused by the resilient power of 
the air, which gives it alternately an inward and out motion, 
and each way, in excess of what is due to the decrease and increase 
of elasticity, by reason of the inertia of motion, 
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BELLEGARDE. near it. A forward or backward motion is thus obtained, Sa = ate we nym 7 1, Fs apd Fg the 


No. IV. 

In former ey we have described the general 
arrangements of the remarkable machinery erected at 
Bellegarde by Messrs. Rieter, but we have felt that our 
description would have been incomplete did we not furnish 
some more minute i concerning the turbines 
which impart motion to the whole system. Thanks to the 
courtesy of Messrs. Rieter we are enabled to publish this 
week a working drawing, fully dimensioned, of one of the 
wheels, with its governor, &c. 

__ Before going into details of the construction of the wheel, 
it will be well to describe the auxiliary turbine which is 
used to open and shut the large sluices, to control the 
throttle valves, and, in a word, to look after, attend to, and 
secure the proper action of the main wheels. We are not 
acquainted with any case in which an auxiliary turbine is 


used as at Bellegarde, and its method of operation is the 
more worthy of our readers’ attention. 

In ordinary Jonval wheels the blades are arranged as inthe 
accompanying sketch, Fig. 1, @ being the fixed guide-wheel, 
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and 4 the true turbine. The water enters from above in 
the direction of the arrows, as the velocity with which the 
water enters the guide channels is less than that which it 
leaves them. ‘They can be contracted above without 
loss of effect, and this being the case it is possible to adopt 
regulating apparatus of very simple construction to the 
upper or fixed wheel. This regulating gear has been 
specially designed to be quick in its action ; it is shown in 








the accompanying sketch, Fig. 2, which shows its mode of 
application to the auxiliary turbine, and was first applied 
by Herr D. H. Ziegler to one of the turbines at Schaffhausen, 
already referred to in our pages. The water canals of the 
conducting wheel are cast as shown in the sketch, leaving 
at the top between each a plain surface of nearly the same 
width as the opening of the canal itself. On this surface, 
which is faced up in the lathe, slides a circular dise c, with 
projecting arms of such a shape that when opened the 
water enters the wheel with very little contraction, and 
when the slide is shut it covers the openings of the canals. 
It is easily to be seen that a very small rotary movement 
of the regulating disc is sufficient to star. or stop the 
turbine and to limit its action at pleasure. For this purpose 
the disc reaches with its arms inwards to the centre of the 
turbine, where it is provided with a tube, through which 
the shaft of the turbine passes ; this tube goes up to the top 
of the cover of the casing. The upper part of the tube 
receives a toothed sector of a large diameter, into which a 
small sector gears, which is firmly keyed on the end 
of the starting spindle, going through a stuffing-box in the 
cover of the casing and coins up to the upper floor of 
the turbine house, where it is held in its position by a small 
cast irov column. A lever with index on the upper end of 
the spindle gives the means for starting and stopping the 
turbine, as will be seen from the drawing. 

The turbine itself is also provided with a hollow cast iron 
shaft like the large turbines, and with the footstep in the 
interior of this shaft above the cast iron casing. On this 
shaft is coupled a wrought iron shaft reaching up to the 
upper floor, and bearing on its top a bevel wheel — 
the right and left in two smaller wheels with clutch-box 
arrangement for forward and backward motion. The 
clutch-box between the two wheels is shifted to the right 
or left by a shaft which is fitted with a worm wheel sector, 
into which a quick-threaded screw gears. This screw is 
keyed on a wrought iron shaft running all along the wall of 
the turbine house, and fitted from place to place with levers, 
which being lifted or pressed down, movement is given to 
the worm in either direction, and so the clutch-box engaged 
or disengaged at pleasure, and, consequently, the shaft on 
which the two bevel wheels act. The shaft runs along the 
by 4 of the turbine house, and yey — yee 

e regulating for the turbines to 
three different yr :—(1) To regulate the speed of the 
turbines automatically; (2) to stop and start the turbines 
by means of the auxiliary turbine; (3) to stop any of the 
respective turbines in case of breaking one of their wire 


ro 
The first duty is performed in the following manner. 
The shafting which receives its motion from the auxiliary 
turbine, as y explained, runs continuously during the 
time the turbines are at work at a suitable speed in the 
direction for stopping. Each turbine has its own governor, 
which receives motion by means of a countershaft, as 
shown in the drawing, by the aid of two straps. The strap 
r with its pulley gives motion to the governor only by 
means of the bevel wheels, while the second strap imparts 
motion to the regulating apparatus in such a manner that 
the speed of the turbines can be altered between certain 
limits depending upon the power absorbed and the masses 
set in motion. For this purpose cone pulleys are adopted; 
the one mounted on the upper regulator shaft runs loose 
thereon, and is cast together with the ley at its side, 
which is used to transmit the motion by a vertical -_ to 
the lower horizontal shaft on the regulator frame. This 
lower shaft has three pulleys, of which the middle one is 


go hag eergy og oer side keyed to the shaft; 


ird, in front, is keyed to the boss of the bevel wheel 





according as the vertical strap is shifted either to the left 
or right by the action of the governor. The strap wre 
remains on the middle rigger when the normal s of the 
gearing is maintained. On the lower end of the vertical 
shaft which is driven by these bevel wheels another bevel 
wheel c, with clutches, is placed, running loose on the 
shaft; the appertaining upper part of the clutch-box a is 
held out of gear by the levers and handle e. In this posi- 
tion of the vertical lower arm of the lever, the bevel wheel 
¢ with its friction-box d is held out of gear. As the wheel 
c is loose and the friction-box d fixed to the shaft n, the 
bevel wheel c can transmit its motion by means of the wheel 
cto the horizontal shaft p, and the two worm-wheels to the 
throttle valve in the inlet tube of the turbine, for shutting 
or opening as required by the s of the gearing. 

e now come to the second duty—stopping a starting 
the turbines. If the large turbines have to be set in motion 
by the auxiliary turbine, it is first necessary to impart to 
the shaft x by means of the rod m and the handles thereon 
the direction for starting, because normally this shaft runs 
in the direction for stopping. Afterwards the handle ¢ on 
the catch-rod is lifted, and 4 pressing the handle g down 
the friction-box d gears into the wheel c, and imparts the 
motion from the n of the auxiliary turbine to the 
throttle-valve, as before explained. The same operation 
takes place for stopping the turbines, with the only excep- 
tion that with the handle on the rod m, the direction for 
stopping motion must be given to the shaft x, Once the 
turbines have acquired their speed, the lever g is lifted so 
much that the friction-box d gets out of gear and the 
clutch-box a c into gear. The governor may then be left 
to regulate the speed of the turbine. 

The third duty consists in stopping the turbines auto- 
matically in case of a wire rope Sethinn As we have 
said above, the shaft x turns normally during the working 
hours in the direction for stopping. If now one of the 
wire ropes breaks, the governor of the corresponding 
turbine will at once attain a much higher speed than its 
normal velocity, thereby lifting with its lower crosshead, on 
the vertical governor spindle, the heavy weight / thereon. 
This weight is in communication with a rod in the 
interior of the spindle passing through the foot-step 
and socketed in the upper part of the vertical 
rod J, this rod carries a crosshead and two vertical 
links, and is set free by the action of the weight 
g and the combined rods, in consequence of which 
then the friction box d is brought in gear with the wheel 
c, and motion imparted from the shaft 1 n to the throttle 
valve for stopping, at the same time the clutch-box a bis 
thrown out of gear. At the moment when the throttle valve 
of the turbine is nearly closed the apparatus 4, 09, i, h, 9, 
comes into action and lifts the weight g up again, bringing 
thereby the friction-box d c out of gear, fe securing the 
rod / in its former position, The hand-wheel /, with a 
screwed boss in it, is so arranged that with a turn of it 
the spindle g can be lengthened to the proper dis- 
tance for the disengaging operation just explained, or by 
operating with the angle-lever and clutch-boxes by hand. 

It is easy to shorten the spindle g to the necessary extent. 
Set nuts above and below the handwheels secure these two 
relative positions. As the turbines are also fitted outside 
on the wall with large sluices to shut the inlet pipes her- 
metically in case of repairs being required inside the tur- 
bines, the shaft » of the auxiliary turbine is used to open 
and shut these enormous slides in case of necessity 
although, as a rule, they remain always opened. A 
deal could still be said about the details of construction of 
these turbines, but we think we have said enough to prove 
that they possess unusual claims on the attention of engi- 
inally, it is proper to remark that the whole df 
the engineering works at Bellegarde were carried out by 
the chief engineer of the Bellegarde Company, Herr 
Brunck, in an admirable style. e particularly cite the 
very important works on, or rather in, the Rhone at the 
end of the tunnel, the tunnel itself, the erection of the 
turbine-house in the bed of the Valserine, and displacement 
of this bed, the erection of the different stations for the 
rope pulleys, the wood pulp factory as well as the 
phosphate mill, together with the branch railway and its 
inclines, the opening of the phosphate mines and the first 
survey, which operations have all been executed in the 
comparatively short period of rather less than two years. 
The whole mechanical engineering work was executed in 
the same time by Messrs. J. Rieter and Co., Herr 
D. H. Ziegler being their superintending engineer. 
This gentleman made all the preliminary as well as 
the final calculations for the installations of the tur- 
bines, rope transmission, &c. &c., ably assisted bv 
the aid of his engineer, Herr A. Gretener, in con- 
structing the works, Little more remains to be said, 
except that we were in error in stating that the grooves in 
the pulleys were lined with wood. Wood was first tried 
at Schaffhausen by Herr Ziegler, but it has been aban- 
doned. A much more efficient and durable mode of lining 
is now adopted, which consists in using old leather straps, 
of which small pieces are stamped out, of the same size as 
the section of the pulley grooves, and put into the grooves 
vertically one by one all round. 

We question if any works connected with the utilisation 
of a large stream of water have ever been carried out 
which are more interesting or suggestive, and we have to 
express our thanks to Messrs. J. Rieter for the courtesy with 
which they have placed their drawings at our disposal. 





STANDING ORDERS.* 
. By an OLD Hann. 

In connection with the deposit of plans many incidents crowd 
upon my memory. Conspicuous among them is the act of that 
bold man, who, finding hi the last of a crowd wedging its 
way into the railway department of the Board of Trade, and 

ing his chance of getting in hopeless, returned to the pave- 
ment in front, and seeing the office window open, collected his 
strength, flung his plans bodily into the middle of that 
— department, and walked contentedly away, having satis- 
fied his conscience that the deposit had been duly made, without 
portion of this article appeared in Tue Enoineer of 
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On another occasion a solicitor having a deposit to make with 
the clerk of the peace, applied at the railway station for a special 
train to the county town. The officials suspecting hix purpo-e, 
refused, thinking thereby to prevent the deposit and defeat the 
bill. There were no other means of attaining his object, ordi- 
nary trains and ing were alike fruitless, the solicitor reflected, 
and the following ingenious stratagem occurred to his mind—lLw 
wended his way to an undertaker’s shop, purchased a coffin, put 
his plans into it, and hired a hearse, then dressing his clerk in 
full undertaker’s canonicals. he dispatched the whole affair to 
the railway station, obtained the special train without any demur, 
and made his deposit within the time prescribed. 

The hire of a special train for this purpose was a common 
occurrence in former times. I have travelled between London 
and Maidstone (then a distance of more than fifty miles) in less 
than an hour, including stoppages. On this occasion the luck 
which has attended some of the actions of my life befriended me 
greatly. 

My firm were acting for a line in Kent competing with one 
promoted by the South-Eastern Company. Of course both par- 
ties were late with the plans and each had ordered a special train 
from New Cross. I reached the station first, and recognising my 
advantages, adopted a most affable and familiar manner towards 
the officials, who asked no questions, and dispatched the train 
with the utmost alacrity—evidently supposing it to be upon the 
company’s business. A piece of gold in the engine-driver's hands 
placed us two upon the most cordial footing ; he proclaimed my 
majesty throughout the journey, and every facility was rendered 
in the way of speeding it, and the train arrived safely at Maidstene 
without an hour of starting. How the real Simon Pure fared in 
claiming his train I do not know, but, taking it for granted that 
he was treated as an impostor in professing to be acting for the 
company, I can imagine him blaspheming volubly at the obstacles 
that would naturally be thrown in his way by zealous officials 
desirous of showing their employers how much they had their 
interests at heart, to say nothing of the time his train must of 
necessity have been delayed in order to avoid collision with 
mune. 

The deposits of which I spoke are those made with clerks of 
the peace, and one of the inexplicabilities about them in former 
days had relation to the fees. You never could make a calcula- 
tion beforehand in this respect, for every county differed about 
it. One clerk demanded £3 3s., another £6 6s. ; others had a 
sliding scale dependent upon the time of arrival. There being 
no settled uniform fee, every man charged according to his own 
views—perhaps in accordance with his pecuniary means or 
avarice. In addition to the clerk of the peace, his clerks, too, 
had a finger in the pie for being detained at the office after the 
usual hours. Persons only recently practising in parliamentary 
business can form but a faint notion of the many sources open 
for the disposal of money at its commencement ; but all this is 
altered now. The deposits are made before eight o'clock p.m, 
and the clerk's fees are settled by the justices of the county to 
which he belongs. 

In dealing with county deposits you meet of course intelli- 
gent men, but in parish deposits a vastly different set of beings 
present themselves. The “ parish clerk '—or, as he is sometimes 
called, the “ Amen clerk””—of an out-of-the-way country place is 
chosen from his brethren by virtue of being able to read. I 
recollect an instance of a woman being parish clerk. Writing, 
I believe, is not always insisted upon; but read he must, else 
what becomes of the church responses! Many a Sunday in my 
young days have I risked breaking a blood-vessel through 
smothering my irreverent laughter while following this func- 
tionary in reading the alternate verses of the Psalms, his fore- 
finger carefully pioneering the way over the big print of his offi- 
cial Prayer-book, the lack of emphasis and monotonous tone, his 
contempt for punctuation, and total disregard of crackjaw words 
and names—capering about among their syllables with the reck- 
lessness of an acrobat—telling us “the Levyarthen was made to 
take his pastime therein.”” Moreover, his air of sanctity in church, 
and superior bearing towards his week-day fellow-labourers, were 
all edifying in their way. These features are prominent in the 
picture as this worthy rises to one’s mind ; nor is the breed even 
yet extinct or difficult to find. To the private residence of this 
official—sometimes only one degree removed from a mud hut— 
have I many a time wended my way in a postchaise with four 
horses about twelve o clock at midnight. His consternation on 
beholding such an equipage at his door can be better imagined 
than described, but a fee of five shillings was a good round sum 
to him, and made ample amends for his fright and perturbation. 

People nervous as to literal compliance with Standing Orders 
attach immense importance to the parish deposit, and hold 
solemn discussions as to the proper course to be adopted in the 
event of the parish clerk being away from home and his house 
locked up—which is frequently the case — arguing whether 
handing the plans to him in a field, or leaving them with his 
neighbour, is in conformity with the spirit of the Order as con- 
templated by Parliament. This unfortunate predicament often 
obliges them to break the poor man’s window and thrust the 
plans in that way ; he also probably loses his fee, as it would be 
obviously unsafe to leave five shillings on the window-sill open to 
the predatory tendencies of the whole parish. 

In work of this kind much responsibility attaches to those in 
charge of it, and they are answerable alike for the acts of their 
subordinates and their own, which sometimes leads to diflicul- 
ties, as I once found, in connection with the deposit of plans. I 
had the management of a long line through Lincolnshire, and 
there was upon my staff a man of slow, dreamy temperament, 
tolerably well educated, and an amateur artist. His appearance 
was peculiar, with a great shock head of hair that detied comb 
and brush. He was also careless of buttons and linen—wore his 
neckeloth tied behind as frequently as before, and untied altoge- 
ther quite as often as either of the other ways. He was a harm- 
less, good-natured fellow, and appeared to consider himself quite 
as much anybody else's property as his own, especially where the 
responsibility of his actions was concerned. 

When the plans were completed I selected the Lincoln county 
deposit for myself, intending to get a day's rest in that ancient 
city. There were about thirteen parish deposits to be made in 
the same neighbourhood. These I deputed to my romantic ally. 
We travelled together as far as Grantham, where a change of 
carriage is necessary for Lincoln. Here I missed my assistant, 
but took little heed of that, thinking his eccentricities had led 
him to something more attractive. But when the train stopped at 
the first station, his woebegone countenance appeared at the car- 
riage window: “ Oh, Mr. Bounce,” said he, “my plans have leit 
me, and I begin to think they must have gone on by the other 


Now the non-deposit of a single planis an awkward allegation 
against a bill on "Standing yim what might be made of 
thirteen non-deposits frightens one to think of. I lost no time in 
arguing, or criticising my friend’s peculiar way of putting the 
case, but rushed at the guard, and secured the delay of the train 
while I telegraphed to Grantham and two other stations for the 
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plans to be forwarded to Lincoln. Throughout this performance 
the author of all the mischief dangled at my heels in a state of 
utter bewilderment, and was a great deal more in the way than 
otherwise. After an interval of intense anxiety the plans, by a 
miracle, reached Lincoln; but my friend had done enough mis- 
chief for that day. In his present state it was unsafe to trust 
him with the deposit of thirteen plans; so I started off with 
them myself, leaving my associate to indulge his taste for archi- 
tecture in that beautiful city, which presents as many objects of 
interest in tha tline as any throughout England. 

If there still exists a sane man who looks for gratitude in this 
world, let him ponder on the result of my magnanimity, and add 
it to the mountain of testimony already piled up against such a 
notion. I arrived at the comfortable inn—Lincoln is famous for 
good living—where I had built aerial castles of banqueting and 
rest, about ten o'clock p.m., dinnerless, cold, and exquisitely 
uncomfortable ; and here the most unkindest cut of all awaited 
me. My poetical companion had been drowning care and sorrow 
in the bowl, and was fathoms deep below the aid of any Royal 
Humane or Temperance Society. His malady had reached the 
defiant stage, and he was ready for any amount of quarrelling; 
subsequently it passed through the other phases of the argumen- 
tative, religious, repentant, and maudlin. Then he fell asleep. 
By the next morning all the evil clouds had dispersed. Memory 
retained only the fact that the work had been satisfactorily 
accomplished. As for my friend, he appeared to have as much 
consciousness of what had happened as the table from which he 
was eating voraciously ; but I believe his conscience must sub- 
sequently have told him he was slightly indebted to me, for ever 
afterwards, when he got into trouble, he paid me the compliment 
of the first chance to help him out of it—which is the most general 
form of expressing thankfulness that I have met with. And 
now “he’s gone aloft.” 

Having deposited the plans, attention is next directed to 
serving notice of the intention to apply for the bill, upon the 
owners, lessees, and occupiers of the lands through which the 
railway is intended to pass. Compared with the number of 
people who seek employment from this branch of the work, 
referencers are but a small body. Every person in the neigh- 
bourhood of Westminster who can read and write considers him- 
self eligible to apply for drink at this remunerative fountain, the 
supply ef which is deemed inexhaustible. The pay allowed by 
some of the leading houses for drawing and copying these 
notices is certainly very remunerative, and has the effect of 
placing a cheery Christmas dinner upon many a table that might 
otherwise have presented a very barren appearance. A change, 
too, comes o’er the spirit of many junior clerks’ dreams in conse- 
quence of their visit to this El Dorado. Appearances which 
bordered upon seediness a month back suddenly spring to the 
height of fashion, and their possessors act accordingly. 

Not the least arduous stage of preliminary railway work comes 
under the head of “ London Inquiries,” and consists in obtaining 
information as to the names and addresses of trusteés, mortga- 
gees, and other parties interested in the property proposed to 
be taken. These inquiries are scattered all over London and the 
suburbs, including applications to solicitors, land agents, and 
private individuals of every rank and description. The data to 
act upon are often very vague, and require great patience and 
ingenuity to work out. I remember once obtaining informa- 
tion of this sort under singularly unpromising appearances. It 
was in the neighbourhood of Bermondsey. I had knocked at 
every alternate door to near the top of a long street, and getting 
quite dispirited, was contemplating giving it up, when my 
summons was answered by a surly cobbler, who accosted me 
thus: “ Now, fooley, what do you want?” Conveniently deaf 
to the introductory part of this remark, I asked if A B lived 
there, running my description to the end of the tether of 
my information. ‘No he don’t, fooley,” was all I got for 
answer, and the door was about to be slammed in my face. 
Being rather amused with the compliment conveyed in this 
appellation, I retorted, “Well, you needn’t be so gruff about it, 
the man might have lived here, you know, fooley.” This was so 
entirely to the cobbler’s taste that he opened the door again, and 
said in the sweetest accents of which his voice appeared to be 
capable, “No he couldn't, fooley, because he lives at No. 25 
opposite.” Upon applying there I found my man, and obtained 
all the information I required. 

The notices when completed for service are sorted and dis- 
tributed—those for the country are at once despatched, the re- 
mainder being detained for London and the suburbs, and to be 
forwarded by post. For that matter all the notices might be 
served by post if preferred, but in practice it has been found 
safest to serve the occupiers by personal attendance, and as far 
as London is concerned the service by hand is cheaper, inasmuch 
as each notice costs 6d. for registration besides the postage. A 
form is inserted in every notice for the purpose of enabling 
parties to acquaint Parliament whether they “assent to” “ dis- 
sent from,” or are “ neuter in respect of” the proposed under- 
taking. ‘his is technically termed “the assent note,” and illus- 
trates how much irony may be conveyed in a mere name, as it is 
far more often returned dissenting, and much more frequently 
not returned at all, The service of notices affords as much food 
for contemplation as referencing, but it must be procured and 
swallowed more hastily, because the time allowed for the purpose 
rarely exceeds three or four days, viz., from the 12th to the 15th 
December. 

[tis a common thing with young beginners in starting upon 
this work to deck themselves in their best clothes, and carry with 
them a great portmanteau containing enough for a voyage to the 
Arctic regions ; this isdone for the purpose of creating an im- 
pression or catching a heiress. It is a mistake every way— 
nothing damages your clothes so much as walking over ploughed 
fields, getting through hedges, or jumping in and out of a trap; 
and regarding the heiress—well, comparisons are odious, so I 
will only say no instance of the kind has ever come within my 
knowledge—a far more satisfactory result will be obtained by 
taking the worst clothes you have, and trusting the heiress 
business to Providence. A more sensible plan is it to lay in a stock 
of luxuries, such as cigars, tobacco, &c., for in this respect you will 
find scanty supply and inferior quality. In an out-of-the-way 
part of Northumberland I had a companion who was a great snuff- 
taker, and having fasted of it for two days, he vowed to lay in 
such a stock as would prevent a recurrence of that accident 
directly a chance presented itself, so when we got to a place where 
a supply could be obtained he bought half a pound. As we were 
sitting over the fire in the evening the waitress announced Mr. 

~ wished to speak to us, and in walked, not one gentleman, 
but three, who appeared to be a deputation, and in a state of 
great excitement, their object being to demand a restitution of 
the snuff, stating that as the supply came only once a month 
they considered it a mean thing for a stranger to buy up all the 
stock to be found in the parish. Another great mistake com- 
mitted by travellers of all ages is that of buying articles in the 
parts producing them, such as cheese from Cheshire ; the best 
of everything comes to London ; what you buy is the refuse. 

When I commenced travelling the sight of a Londoner fifty 
miles away was a great curiosity, which of course inereased as 





the distance lengthened, and railways were projected through 
every parish in the kingdom. The strayger was called upon by 
the principal farmers about the neighbourhood, and held a carte 
blanche to visit where he pleased ;.the general supposition pre- 
vailed that he was crammed to bursting point with the latest 
London news of every description—from the Queen’s Palace to 
Newgate goal—and many chances were open to the inventive 
geniuses without the slightest fear of suspicion. It was taken 
for granted that he spent all his leisure time in seeing the sights 
of London over and over again. I once fell to zero through an 
inadvertent outburst of candour which enabled a yokel to an- 
nounce to the assembled company that I “hadna been up the 
monument,” whereas one of them had. When engaged serving 
notices a man must bottle up all nervous sensitiveness as to posi- 
tion in the social scale, and take matters as he finds them, for he 
will sometimes came in contact with the local resident gentry 
under peculiar circumstances. I had occasion to visit a noble 
lord in this capacity, at his seat in Hamyshire, while the Christ- 
mas festivities were in full play. It was the night of a grand 
ball, and my vehicle—which was a chaise and pair—fell into the 
line of carriages, and in its turn drew up at the door. The 
ladies who alighted from the last carriage were lingering in the 
hall. I certainly felt a little uncomfortable, but determined to 
brave it out. So handing the notice to the servant, without 
getting out of the chaise, I said, “Let his lordship have this 
paper at the first convenient opportunity, but do not interrupt 
him unnecessarily—drive on, boy!” leaving the astonished mul- 
titude to conjecture whether his lordship had been suddenly 
summoned to join the Cabinet, or was likely soon to be arrested 
for debt, at their own sweet will and pleasure. 

In serving notices much amusement is derivable from the 
manner in which they are received by members of the agri- 
cultural population. Many hundreds of parliamentary notices 
have I placed in the hands of the British peasant, and highly 
edifying has been his treatment of that document. He spreads 
it open, and carefully scrutinises it, perfectly indifferent whether 
the print is right side up or wrong. At length he asks, “ What 
be I to do with’un ”” When it is read over and explained to him 
he gets but a very hazy notion of it, and says he will “talk to 
his guvnur about it.” At the village ale-house these notices are 
canvassed with much merriment, the most notable feature in them 
being the fact of the labourer being addressed as “Sir,” and real 
London gentlemen declaring at the end that they are “his 
obedient servant.” There! you may say what you like, but 
you'll never beat that. Joe Miller, with Punch on top of him, 
could not do it. The exquisiteness of this joke is perfectly 
intoxicating. 

Farmers receive their notices very gravely; always want to 
know the particular fields through which the centre line runs ; 
believes the railway may be beneficial generally, and are per- 
fect amateur engineers in pointing out how much more 
serviceable it might have been in every way if carried 
through their neighbour's land instead of their own. But 
the service of country notices takes place quite as frequently 
in the manufacturing as the agricultural districts, and the best 
landmark for ascertaining when you have crossed the border, is 
by noting the number of public-houses on your route, which in 
the former bear the proportion uf 100 to 1 over the latter. The 
working men of the two localities are equally unlike—the agri- 
cultural labourer, whatever his other defects, is always civil—the 
manufacturer, although he gets double the wages, is generally 
surly and very often drunk. I have spent much time in the 
Staffordshire potteries and the black country surrounding ; the 
inhabitants of these districts are probably the most repulsive in 
appearance and manner that this country could produce; but 
they are not altogether what they seem ; they require manage- 
ment and patience to bring their virtues to the surface. A 
Dudley giant who was acting as my guide, a swarthy fellow, 
with a complexion begrimed with coal-dust and smoke, threw off 
his shoes and stockings one frosty night, took me up in his arms, 
and carried me barefooted across the lock of a canal, which I was 
afraid to trust my foot upon because it was so slippery, with as 
much ease as if I had been achild, Many other civilities have I 
received at their hands amid much blaspheming and horse-play, 
but I must say the scandal of the neighbourhood is by no 
means assuring to a nervous man; you are continually brought 
into contact with gentlemen who have been more than once 
convicted, and ladies who have borne children at particularly 
tender ages. In connection with this district I may mention 
that while staying at the hotel at Rugeley I occupied the same 
room with Captain Cooke, who was poisoned, and every morning 
shaved opposite to Palmer, the surgeon, who was hanged for 
doing it. I was upon very friendly terms with Captain Cooke, 
and conceived quite a liking for him—he had a quiet, dry way 
with him, and was very fond of anecdotes and gossip. 

The service in connection with London notices is performed 
at a very rapid rate, and the best way of effecting it is by 
adopting the postman’s knock. Nothing brings people to their 
doors quicker than this. The Standing Orders demand that all 
notices shall be served between 8 a.m. and 8 p.m. The first part 
of these conditions is generally implicitly adhered to by the 
parties engaged. There is a wholesome fiction prevalent with 
reference to the latter that the remainder of the evening is 
devoted to indorsing a memorandum of service on the duplicates, 
If I wished to indulge in a little vulgarity here, I should say 
that the best way of conveying the facts of the case to the mind 
of an intelligent inquirer is contained in the word “ Walker.” 
In the old times we took these matters differently, and served 
people « la discretion up to twelve o’clock at midnight ; and 
what was more notable still, two people were always considered 
necessary to the service of each notice. 

This practice of calling upon people at unseasonable hours of 
the night must have been an intolerable nuisance to some of the 
country folks, and was doubtless the principal cause of the 
Standing Orders being altered in this respect. But there were 
two sides to the question, and we sometimes met with an 
awkward customer, as the following will testify:—I remember 
knocking at the door ofa villa on the common at Tunbridge 
Wells close upon midnight. Of course, the inhabitants of the 
house had been in bed for hours. Suspecting this, I gave a 
prolonged hard rap, and rested. It was a cold, bright night» 
and my companion and I were filling up the interval by waltzing 
arm-in-arm lovingly round the garden, when a window was 
opened and a volley of oaths proceeded from it, followed 
immediately by a report which sounded to my ears like the 
blowing up of a powder magazine. The best of friends must 
part ; so did we. When tranquillity was restored I was lying on 
the far side of our gig, freezing away at a great rate, but not 

i . Upon my whistling whisperingly, my friend 
emerged from the box ste surrounding the garden, which was 
not at all improved in appearance by the hole his body had made 
in it ; we reconnoitred carefully, and not daring to knock again, 
thrust the notice under the door, then made our way home by 
the back of the house, and reached our inn about 3.30 in the 
morning, having performed a journey of three miles in about four 
hours. The only person not dissatisfied with this expedition was 
the landlord of the inn, who had conceived the flattering idea 


that we had absconded ‘with his horse and gig, and welcomed us 
back with open arms and many kind inquiries. 

Many of the outlying notices served by post are returned by 
the Post-office as undelivered. If these arrive before the 15th 
December they involve a great deal of trouble and much travel- 
ling within a short space of time. Connected with them is that 
hasty visit to the inn for which nobody thanks you, and you get 
charged exorbitantly with scant civility. A foreign waiter at 
an hotel in Monmouth, exemplified this to me. Having 
only a short time to stay I took what could be got in the com- 
mercial room. Business appeared to be very slack, and the 
waiter took me under his especial patronage. On paying the bill 
I gave him the usual commercial allowance of 3d.a meal. He 
looked at it and grinned expressively, more in sorrow than in 
anger. ‘Well, what’s the matter?’ said I. “Oh, all right, 
very right,” was the reply, “only I thought you vos a gentle- 
man.’ 

Having completed the service of the notices, the next step is 
to register the answers received from the several persons upon 
whom they have been served. On the 30th of December these 
answers are put into separate lists of owners, lessees, and occu- 
piers, and on the 31st are deposited at the Private Bill Office of 
the House of Commons and the Parliament Office of the House 
of Lords. Concurrently with this work, the estimate in detail 
of the cost of the line has been prepared by the engineer, which, 
when signed, is also deposited at the same time and places as the 
above-mentioned lists—-all being doubtless minutely inspected by 
the members of both Houses. 

In the olden timea subscription contract had to be prepared and 
deposited signed to a given amount; but the several mutations 
through which this document passed after the railway mania 
were so suspicious as to its bond fides that the matter at length 
became absurd, and the contract has been abandoned for years. 

By the 17th of December the bill has been prepared and 
lodged in the Parliament Office of the House of Lords, and the 
bill, with a petition from the promoters praying leave to intro- 
duce it, and a declaration signed by the parliamentary agent 
enumerating the objects of the bill, and informing Parliament in 
a confidential kind of way that what it contains was included in 
the notice for the bill, have been deposited in the Private Bill 
Office of the House of Commons by the 21st of the same month. 

Proof of compliance with Standing Orders is the first epoch in 
the life of a railway bill, that being the earliest stage at which it 
can be rejected by Parliament. With one exception—to be re- 
ferred to hereafter —all has now been done that is required by 
the Standing Orders previously to the introduction of a railway 
bill into Parliament ; the next stage is to prove that fact before 
the examiner. 








THE BLACKBURN BOILER EXPLOSION. 


Tue following a on the Blackburn boiler explosion 
has been addressed by Mr. Longridge to the directors of 
the Manchester Boiler Insurance and Steam Power 
Company :— 

GENTLEMEN,—On Monday morning, the 2nd of March, at about 
half-past 10 o’clock, two Lancashire boilers insured by this com- 
pany exploded at the mill of Mr. J. Thompson, of Blackburn, 
causing much loss of life and great destruction of property. These 
boilers, which had only worked about ten months, were made by 
Messrs. W. and J. Yates, and were examined by one of our in- 
spectors on the 5th of May last, shortly before they commenced 
work, ay | found in good condition, and provided with efficient 
mountings, they were insured to work at a pressure not ~——s 
80 lb. per square inch. The dimensions were as follows :—Lengt 
30ft., & 7ft. diameter, made of the best Staffordshire boiler plate 

in, thick, and doubled-riveted in the longitudinal seams. Two 

ues 2ft. 9in. diameter, but reduced in the last ring at the back 
end to 2ft, 5in. in diameter, made in rings jointed together by T 
iron, except in the furnace part, where the rings, which were of 
Lowmoor iron 7,in. thick, were riveted together with Adamson’s 
patent flanged seams, In each flue were six Galloway tubes. The 
ends, which were ;;in. thick, were attached to the shell by rings of 
3in. angle iron }in. thick, outside at the front but inside at the 
back end, and stayed with two longitudinal stays 1{in. square 
secured by pins 2in. diameter to bars of strong angle iron riveted 
horizontally across the ends. Above these were three gusset stays 
with double angle-iron, and below the flues were two gusset stays 
at the front a one at the back end. The mountings consisted of 
one lever safety valve 44in. diameter, and one of Hopkinson’s patent 
safety valves 2}in. in diameter, both weighted to 80 lb. per square 
inch; two glass tube water gauges, one of Smith’s fusible plugs on 
each furnace crown, one of Bourdon’s pressure gauges, and the 
other usual fittings. Each boiler was seated on fire-clay blocks, with 
a flue about 4ft. wide under the bottom and a brick arch over the 
top, leaving a space of 7in. to allow the products of combustion, 
after passing ey byw under side, to envelope the whole of the 
—— surface of the boiler (except along the very top, where aline 
of bricks 3in. thick divided the external flues) previous to entering 
the main flue. In the latter was placed one of Green’s fuel econo- 
misers, to heat the feed-water. 

In the month of September the boilers were again inspected and 
found in g condition. No. 2 only was working at the time; 
and the pressure indicated by the gauge was 72 lb. ie square inch, 
The last visit made by the inspector was on the 24th of December, 
when he found both oad at work, and the pressure indicated by 
the gauges 78 lb. per square inch, There was slight leakage at the 
lower part of each furnace of No, 1 where attached to the front end, 
but in other res the boilers themselves and their mountings were 
all in good working order. I never inspected the boilers myself ; 
bat on the 3rd of March (the day after the explosion) I visited the 
scene of the catastrophe, and examined such fragments of the 
boilers as were then exposed to view, but oo | of them being 
covered with the débris, it was impossible to make a satisfactory 
examination, I therefore suggested to Mr. Thompson to have all 
removed to Messrs, Yates’ works, after lettering each piece and 
taking particulars of the positions in which they were found. This 
was accordingly done, and on the 17th ult. I made a further and 
more careful examination of all the parts; but before stating the 
result of that examination I shall describe the effects of the ex- 

losion, so far as relates to the boilers themselves, and in doing so 
i shall speak of the left-hand boiler, or that farthest from the canal, 
as No. 1, and the right-hand boiler as No. 2. 

The largest and most perfect f: ent was part of No. 1 boiler, 
consisting of the first four rings of the shell attached to the front’ 
end and the two flues, one of which remained uninjured, but the 
other was fractured at the last-flanged seam of the furnace. This 
piece had been projected forward about 40ft., and was found lyin 
upon the broken wall of the taping room, at an angle of about 30 
degrees from the position of the boiler. The two next 
rings, the fifth and sixth from the front end, lay out flat 
beneath the first piece, having evidently been carried along with it. 
The , Ww was of cast iron, riveted to the fifth ring, had 
been torn from the plate through the line of rivets, and carried 
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The destruction of No. 2 boiler was much more complete. The 
greater portion of the first two rings of the shell, with the upper 
half of the front end plate, had been carried forward, falling in front 
of the boiler-house. The bottom plate of the first ring to which the 
blow-off pipe was attached, with part of the aes late on the 
right-hand side, lay a few feet to the right. The third ring, with 
part of the fourth, was found spread out near the front seating wall, 
covered with rubbish; the seam connecting the second and third 
rings had fractured throughout the entire circumference through 
the line of rivets, but in the fourth ring the fracture had taken a 
very i course through the solid plate. Another piece, the 
lower half of the back en = with part of two plates forming 
the right-hand side of the last ring of the shell, was found upon 
the seating near its original position. The piece being the fifth 
and sixth rings from the front with part of the fourth, fell through 
the roof of the weaving shed, about 48ft. to the left. The est 
fragment of this shell, consisting of the greater part of the last 
three rings and part of the fourth from the back end, had evidently 
been carried to a considerable height, alighting upon and breaking 
through the roof of the weaving shed nearly 100ft. to the left. 
Another piece of the fourth ring from the back end, forming the 
left side of the ring, took a flight in the same direction and fell 
about 15ft. beyond the fifth and sixth ring. The left flue had 
separated from the furnace part at the flanged seam, tearing through 
the line of rivets, and was also hurled to the left, passing through 
the roof of the wea shed about 36ft. from the side wall of the 
boiler house; near this flue lay the two longitudinal stays, much 
bent but not broken. The upper half of the back end, and the 
piece belonging to the fourth ring above mentioned, were also found 
within a few feet of the same; but the furnace part of this flue 
consisting of four rings had separated from the front end, and la 
amongst the délris near the stokehole. The right-hand flue, which 
had also separated from the furnace at the flanged seam, must 
have been carried forward to a great height, and after striking one 
of the windows in the fifth storey of the mill, had crashed through 
the roof of the winding room, The furnace part of this flue took 
the same direction, but was not carried so far, and fell into the 
taping room. The hole had b letached by tearing 
— the solid plate at the edge of the flange, and in its descent 
passed through the roof of the winding room ata distance of about 
115ft. in a direct line. Several smaller pieces, which it is un- 
necessary to describe, were found in the weaving shed or upon the 
roof to the left of the boiler house. From the direction taken by 
these and the other pieces in their flight, I was led to the conclusion 
that the principal fracture must have taken place on the right-hand 
side near the bottom, beyond the middle of the boiler; and on 
laying the pieces together and tracing the fractures the correctness 
of this opinion was placed beyond all doubt. The first rent evidently 
took place at the fourth circular seam from the back end of No. 2 
boiler, following the line of rivets throughout the entire circumfer- 
ence, but branching off longitudinally on the right-hand side, both 
towards the back and front, about 24ft. from the bottom, extending 
through five rings of plates and dividing the fourth ring from the 
back end into several pieces. 

The explosion of this boiler was immediately followed by the ex- 
plosion of No. 1, which, being subjected to the same pressure, was 
unable to withstand the sudden shock. The latter also ruptured 
at the fourth circular seam from the back end, the fracture fol- 
lowing the line of rivets throughout the entire circumference. 
This fourth seam being hand-riveted in both boilers, while all the 
other rings were machine-riveted, may account for its being the 
first to give way; but there does not appear to have been any de- 
fect in the riveting; indeed, the workmanship throughout appears 
to have been , but an error had n made in the double- 
riveting, the pitch of the rivets longitudinally being the same as 
in the single-riveted seams; there could therefore be no increase 
of strength nor advantage of any kind from this mode of double- 
riveting. 

I have not yet been able to test any of the plates ; but, so far 
as an opinion can be formed from the appearance of the fractures, 
the iron seems to be of good average pi. ey and capable of bear- 
ing a strain of 18 to 20 tons per square inch before breaking. 

Taking the lower re, and calculating for single riveting, the 
bursting pressure of these boilers would not be less than 300 lb. 
per square inch, or nearly four times the pressure to which they 
were subjected at the time of the explosion. The explosion can- 
not, therefore, have resulted from simple pressure, neither did it 
result from deficiency of water, as none of the furnace crowns 
were injured or showed the least indication of over-heating. Nor 
can it be attributed to any old fracture or corrosion of the plates, 
as no defect of either kind could be detected. In short, the de- 
struction of these boilers cannot be attributed to any of the ordinary 
causes; but yet their explosion admits of a very simple and 
satisfactory explanation, as I shall now show. I have already 
stated that the arrangement of the flues was different from that 
generally adopted, inasmuch as the products of combustion 
leaving the bottom flue were allowed to pass over the whole of the 
upper surface of the boiler, with the exception of a narrow strip 
at the top, so that the plates above the water-line, being in con- 
tact with the steam, would attain a very much higher temperature 
than the plates below the water-line in contact with the water. 

It would be difficult, if not impossible, to ascertain the actual 
temperature of the plates in different parts of the boiler; but if 
clean, the temperature of those in contact with the water would 
not much exceed that of the water itself, which at a pressure of 
80 Ib. per square inch would be about 328 deg. Fah. The tem- 
perature of the plates in contact with the steam would not, how- 
ever, be limi to that of the steam due to its pressure, but 
would be materially affected by the temperature of the gases, 
which when leaving the bottom flue wool exsteleier not be less, 
but probably considerably more, than 700 deg. Fah. There would 
consequently be much more expansion of the plates at the top 
than at the bottom, and this would subject the underside of the 

iler to an excessive strain. The amount of force exerted by ex- 
pansion and contraction is enormous, for it is equal to that which 
would be required to elongate or compress the material to the 
same extent by mechanical means. 

According to the experiments of Barlow, a bar of malleable 
iron, of one square inch in section, is stretched one ten-thousandth 
part of its length by a ton weight. A similar elongation is 
produced by an increase of temperature of 16 deg. Fah., or, in 
other words, an increase of 16 deg. Fah. will exert a force equal to 
one ton per square inch. As already stated, the temperature of 
the plates in contact with the water would not much exceed 
328 deg. Fah., whereas at the top — being exposed to the 
heated gases—the temperature of the plates would be very much 
higher. Assuming the latter to have been only 500 deg., the 
difference between this and 328 deg., or 172 deg., divided by 16 
gives nearly eleven tons per square inch as the force of expansion 
resulting from the overheating of the plates above the water level. 
The surface liable to such overheating being about one-third of 
the shell, the force tending to elongate the boiler would be resisted 
by the power of cohesion of the other two-thirds of the shell; the 
latter would therefore be in a state of tension, the former in a state 
of compression. Where there are longitudinal stays and internal 
flues in a boiler, these relieve the lower of the shell of a con- 
siderable portion of the strain to which it is subjected under such 
circumstances; but in the present instance the fiues cannot have 
been of much service in this , on account of the flanged 
seams in the furnace part. The lower of the shell must there- 
fore have been severely strained. Indeed, at times the strain may 
have been much greater than above calculated, as when raising steam 
from cold water the difference in temperature of the plates above 

below the water-line might be considerably more than I have 
assumed, and the strain from unequal expansion would be propor- 
tionately increased. It is alse quite possible that yet greater 
overhea‘ of the top plates might take place from the soot taking 
are; and although there was no positive proof of this, the top 
plates ofthe last three rings at the back end of No. 2 certainly had 
the appearance of having been overheated. 








There is, moreover, another source of danger which ought not to 
be overlooked, viz., an explosion of gas in the external flues, which 
occurring to a boiler already subjected to a high pressure, might 
cause it to explode. That such explosions of gas do sometimes 
occur we have abundant evidence ; indeed, where the flues extend 
to the top of the boiler, the gases must necessarily accumulate in 
the flues whenever the damper is closed, and, as is well known, if 
coal gas be mixed with its proper proportion of atmospheric air, 
it then becomes as explosive as gunpowder. But although I men- 
tion this as a possible cause of explosion, I do not consider it the 
actual cause in the present instance. Fractures or seam rents 
on the under side of boilers, from unequal expansion are of 
very frequent occurrence; but with Lancashire boilers they 
seldom result in explosion, owing to the two flues acting 
as stays and preventing the boilers being torn asunder, as often 
happens with plain cylindrical boilers under similar circumstances, 
I may, however, remind you of one explosion of a Lancashire 
boiler at Halifax, in the month of January, 1861, in consequence 
of aseam rent at the bottom. The boiler had been made by the 
Bowling Iron Company, and was 28ft. long by 7ft. diameter, plates 
ysin. thick, with two internal flues 2ft. Sin. diameter. It was in 
good condition, and worked at 65 lb, to 701b. pressure. The explosion 
occurred on a Monday morning, the pressure at the time, according 
to the evidence of the attendant, being 651b. per square inch, 
There had been « very severe frost during the night, and the 
attendant, being late, was obliged to keep the damper full open 
and to “‘force the fires,” in order to get up steam by six o'clock. 
He had just started the engine when the boiler exploded, rupture 
having commenced on the under side, near the middle, at one of 
the ring seams. The shell was stripped entirely off in two pieces, 
which were projected in opposite directions. The flues remained 
uninjured, attached to the ends, and were found lying a short 
distance from the boiler seating. The explosion was solely 
attributable to unequal expansion, owing to the steam having 
been raised too rapidly,—the water at the bottom of the boiler 
remaining comparatively cool, while the platesatthe top attained the 
same temperature as the steam, or about 316 deg. Fah, Assuming 
the temperature of the water below the flues to have been 100 deg., 
and that of the plates in contact with it the same, the difference 
between this and 316 deg. or 216 deg., divided by 16, as before, 
gives 134 tons per square inch as the force of expansion tending to 
oe rupture in consequence of the difference in temperature 
»etween the upper and undersides of the boiler. The explosion at Mr. 
Thomson’s mill is evidently attributable to the same cause. The 
upper surface of the shell of each boiler being exposed to the heated 
gases, would, as above explained, expand much more than the 
lower surface ; the latter must consequently have been subjected 
to an excessive strain, which ultimately resulted in the rupture of 
No. 2 at the fourth circular seam from the back end, and on this 
taking place, the pressure of 801b. per square inch was quite sufli- 
cient to complete its destruction. No. 1 boiler being similarly 
strained, was unable to withstand the shock caused by the explosion 
of No, 2, and exploded immediately after. From what I have 
already said, it will be seen that these boilers were not without 
defects or imperfections which must to some extent have diminished 
their strength, viz.:—(1) Too little space longitudinally between 
the rivet holes of the double riveted seams, (2) « hand riveted ring 
seam in each shell, and (3) flanged seams in the furnace part of each in- 
ternal flue; but although these imperfections undoubtedly existed, 
none of them alone, nor all of them combined, can be assigned as 
the real cause of explosion. The primary, ifnotthesolecause of the 
explosion, was undoubtedly the excessive strain to which the boilers 
were subjected from unequal expansion, owing to the overheating 
of the upper surface of the shell in consequence of the objectionable 
arrangement of the flues. 

This double explusion will, I hope, convince boiler owners of the 
danger to which they expose themselves and their workpeople by 
adopting this mode of setting. It is a plan which several have been 
induced to adopt from representations that it would effect a great 
saving in fuel, which possibly it may doin some cases, especially if 
the boilers are liable to priming ; but in many cases where it has been 
tried no benefit has been derived from it, and the ordinary mode of 
setting has been reverted to. It is, however, scarcely necessary tore- 
mark that no saving of fuel, however great, can ever compensate for 
the loss of life and destruction of property likely to ensue if this 
objectionable mode of setting be persisted in where the boilers 
work at a high pressure. In conclusion, I shall briefly draw your 
attention to the chief points to be learned from this explosion— 
(1) The importance of longitudinal stays. These are decidedly 
preferable to gusset stays, inasmuch as the former relieve all the 
ring seams of the shell of a portion of the strain, which the latter 
do not. (2) The unsuitableness of flanged seams for internal flues 
where the boilers work at a high pressure, for, although well cal- 
culated to resist compression, they are ill qualified to bear 
a longitudinal strain, and therefore form very inefficient stays to 
the boiler ends. Had the rings of the furnaces of these boilers 
been connected by T iron, the same. as the rest of the flue, I will 
not say that they would have prevented the explosion, but they 
would certainly have rendered it less destructive. (3) One of the 
greatest evils to be guarded against in the construction, setting, 
and management of boilers, is unequal expansion, which often 
strains-them much more severely thanany steam pressure to 
which they may be subjected.— Yours respectfully, 

April 7th, 1874. Rost. BL. LONGRIDGE. 





CRYSTAL PALACE SCHOOL OF PRACTICAL 
ENGINEERING. 


On Saturday last the first term for the current year, and the 
fourth since the opening of the Crystal Palace School of Practical 
Engineering, was brought to a close by the distribution of certifi- 
cates to the students. There was a large attendance of relatives 
and friends of the students. The drawings included complete sets 
fur engines of various powers, for m6 blocks, crabs, injectors, 
&c. The finished work produced in the fitting shop since last 
term included a 34-horse power engine. for a screw-boat. This 
engine, very well finished and put together, is of the same type as 
the engine made by the students that was shown at the close of 
last term. In the pattern shop a great variety of patterns were 
shown, some of them very clean and well made, with a number of 
castings taken from them. 

The following is a copy of one of a series of letters that precede 
the commencement of the various kinds of work in the drawing 
oftice :— 

To Messrs. ——— Royal Mill, Stratford, 

Pupils and Students, March __, 1874. 
Crystal Palace Engineering Works. 

GenTLEMEN,—I have in my factory an old beam engine of 2ft. stroke, 
with a cylinder of 1ft. diameter, that makes thirty strokes per minute. 
The steam is admitted at 60 1b. pressure, and does not expand, but the 
| pressure at this end of the stroke is reduced, by radiation, &c., to 50 Ib. 

The work you have executed for me has turned out so satisfactorily 
that I am induced to request you to prepare for me a horizontal expan- 
| sive engine, so arranged that should I wish to use the steam from the 
— already mentioned, the pressure will, at the end of the stroke, be 
reduced to 12 Ib. on the square inch. 
| When you send me the drawing of this engine for approval, accom- 
| panied by a specification and estimate, please state what horse-power I 
| shall gain by combining the engines.—I remain, faithfully yours, 
(Signed), J. W. Wison. 

An interesting novelty in the new and additional drawing-office 
above the lecture room that has recently been provided is worthy 
of special notice. This relates to the study and practice of civil 
engineering, that has been introduced in the curriculum of last 
term. The drawings shown in this room are of an actual survey for 
an imaginary railway in the Crystal Palace grounds, and are in con- 
formity with the prescription of the Standing Orders of Parliament. 
They include general and enlarged plans, with longitudinal and 
cross sections, showing distances in furlongs, the contour of the 
ground, heights above datum line, embankments, cuttings, tunnels, 
viaducts, bridges, and other works. Fortunately, it so happens 








that the undulations of the ground actually surveyed and levelled, 
although only sufficient for a line 66 chains in length, involve all 
these varieties of works, and, in addition, from the existence of a 
piece of real water of irregular shape, affords scope for a survey, 
drawings, specifications, and estimates for dock as well as railway 
works. The work already done in this department furnishes 
evidence that the diligent and capable student here acquires much 
useful practical information. 

After inspection of the drawings and work the company pro- 
ceeded to the lecture room of the school, for the completion of the 
business of the day. Mr. C. W. Siemens, F.K.S., presided, and 
presented the certificates to the students, to whom he addressed a 
few appropiate words of counsel. He congratulated Mr. Wilson, 
the principal, and the students on the excellent results of the 
school, produced in the comparatively short time in which it had 
been established. He had been pleased in noticing as he went 
through the workshops that the students comprehended the 
principles on which construction should be based, and had also 
mastered the practical details that led to actual useful results. 
Although they had shown great aptitude in their studies, however, 
he would caution them against being led into the belief that they 
were already accomplished engineers. In former times an eng 
neer when he had mastered a particular branch or process rested 
satisfied, but now there were constant changes and improvements 
in processes, and they would find that there was a wide gull 
between elementary knowledge and the thorough knowledge that 
they would require in after life toguide them to useful and successful 
practical results. He could not urge too strongly the importan 
of acquiring a knowledge of principlesas being of far great importanc 
than mere practical knowledge. The engineer of the future must 
be a man of science and would never achieve eminence and success 
if he trusted to the * rule of thumb.” 

Mr. F. K. J. Shenton, superintendent of the company’s School 
of Art, Science, and Literature, then read the examiner's report. 
Last term there were twenty-nine students on the books, this year 
there are thirty-eight, of whom thirty have received honours in 
various departments. A still larger number of students will hx 
enrolled, as is already known, for next term. 

Twenty-four of the students obtained a suflicient number o 
marks for answers to lecture questions to qualify them for exami 
nations on ‘“‘Steam.” To seventeen of these certilicates were 
awarded by Mr. W. Lawford, C.E , and Mr. R. C. May, C.E., t! 
examiners. The highest number of marks attainab! ler th 
examination is 224. Mr. W. Michels proved himself p wit 
198 marks, and a certificate as first in merit in the fitting shop. 
Mr. O. W. Britton came second with 193 marks, and a certificate 
as second in the fitting shop. The other double certiticates wer 
E. Smith, 184 marks for examination, and certilicate for work in 
pattern shop ; G. Harris, 181, and for fitting ; F. LE. Tompson, 1) 
and fitting ; A. Wortham, 172, and fitting; H.C. Dent, 1s, 


ta 


fitting ; W. H. B. Green, 152, and for patterns ; C. 8. Smith, 151, 
and for patterns; E. Green, 145 marks, and first for patterns ; 
F. Maurice, 144, and for patterns ; A. Laubergue, 158, and s¢ l 
for patterns; J. T. Bickford, 158, and for patt s; A. H. Wilso 

124, and for drawing ; A. H. Turner, 102, und second for drawing ; 


and G, D. Marston, 92, and for drawing. The remaining cert) 
cates were to E. W. Kees, 139 marks for examination on ste 

L. K. Kinder first in drawing-office ; and M. Harding, equal wit 
A. H. Turner; G. Mayhew, C. J. Swears, KR. J. Glanvile, W. Hl. 
Fisher, C. F. Townsend, and H. C, Cummins in thedrawing-ol! 


Additional in the pattern shop, A. Needham, R. de Jauregin, l 
H. 8. Fitzgerald ; and additional in the ntting shop, E. W. W. 
Waite and C, E. Merriman. Mr. J. H. Frogley was awarded a 


certificate in the civil engineering, surveying, levelling, and 
parliamentary works department. 

The examiners conclude their report by stating that they 1 
had much pleasure in conducting these examinations, and expr 
ing their approval of the system of instruction pursued ; they also 
express their conviction that all who enter the engineering pro 
fession will be benefited by being grounded in such a school. 

Mr. J. W. Wilson, A.LC.E., principal of the school, moved a 


vote of thanks to the examiners, who had taken a great deal of 
trouble and had been most assiduous in the discharge of their duties. 
The examiners had found that a number of the students who had 


many marks for lecture questions had not done nearly so well in 


critical examination, He would urge them to strive in the future 


for a higher percentage in examination. The motion having passed 
with applause, was responded to by the examiners. 

Mr. May said that he and his colleague had very gladly rendered 
such assistance as was within their power. They had been very 
sorry to find that some of the students had made mistakes in such 


a serious matter as placing their decimal points. He would recom- 
mend them in the pattern shop to trust more to the clean cut of 


a chisel than to glass-paper. Again he would advise them all to 
cultivate the power of quick and accurate sketching, which they 
would find of great value. 

The proceedings were brought to a conclusion by a few appro 


priate remarks from Mr. T. Hughes, chairman of the Crystal 
Palace Company, who proposed a vote of thanks to Dr. Siemens 
and a few words by that gentleman in acknowledgment 


- —__.-—_—— 


A Leeps STEAM RoaD ROLLER FoR WinpsorR Royat Ganpens, 
—Messrs, Thos. Green and Son, of the Smithfield Works, Leeds, 
have just completed for the Royal Gardens at Windsor a steam 
road roller possessing merits which entitle it to mention beyond 
the fact of its being intended for her Majesty. It is very compact 
and comprehensive, and is constructed not only for rolling the 
carriage drives at Windsor, but can be used as a stationary engine 
for general farm work. For driving, thrashing, wood sawing, Xc., 
it can be called into requisition by a very simple mechanical 
arrangement. There is also in connection with the roller a pickin 
or digging apparatus for loosening the gravel as the machin 
travels, and it is further provided with a brushing machine for 
clearing off the green moss-like substance which forms occasionally 
on unused carriage drives. Besides these various arrangements 
provision is made by which the engine will draw a6 ton lord of 
gravel for repairing the roads, The boiler is upright, with a 
vertical engine of two cylinders, 54in. bore and 10in. stroke, titted 
with link motion and Green’s patent tubes. The total weight of 
the engine, boiler, and boiler tank is 5 tons, and its compactness 
will be seen by the fact that its extreme length is only 11ft., the 
width 5ft. Gin., and the height ft. 

DEATH OF PROFESSOR PHILLIPS..—-We regret to announce the 
death of Professor Phillips, as the result of an accident that 
occurred on Thursday night. It appears Professor Phillips was 
leaving the room of the Right Hon. Montague Bernard, with 
whom he had been dining at All Soul’s College, Oxford, when his 
foot slipped and he was precipitated down a steep tlight of stom 
stairs, falling on his head. Medical assistance was at once obtained ; 
but paralysis, with unconsciousness, came on instantaneously, anc 
death took place on Friday. Professor Phillips was appointed 
Professor of Geology in 18/4, and held the office of Keeper of the 
New University Museum. He was created Honorary Doctor of 
Civil Law by the University of Oxford, and Honorary Fellow of 
Magdalen College. As long since as 1826 he began to write on 
geology, and has contributed more than sixty books and papers to its 
literature. In 1858 and 1859 he was elected to the Presidency of the 
Geological Society, and in 1864 accepted the same office in the 
British Association. Professor Phillips devoted much attention to 
several branches of physical science. To meteorology he con- 
tributed ‘‘Three Years’ Observations on Rain” at different heights 
from the ground, a pluviometer which registers the direction and 
inclination of rain, and a method of measuring the velocity of wind 
by a thermometer. He invented a self-discharging electrophorus, 
and a peculiar maximum thermometer, both in ordinary use; he 
took part with General Sabine and others in a magnetic survey of 
the Lritish Isles, and has lately made special researches on the 
physical aspect of the sun, moon, and Mars, 
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WROUGHT IRON CONDENSER, NORWICH GASWORKS. 


MESSRS. C. AND W. WALKER, ENGINEERS, MIDLAND IRONWORKS, DONNINGTON, SHROPSHIRE. 
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THE construction of at pheric it s has engaged the 
attention of gas engineers for many years. The principle now 
most generally recognised is the gradual cooling of the gas as it 
leaves the retorts, by passing through a long line of horizontal 
main before it reaches the condenser proper for completing the 
operation of cooling, and biinging down the temperature of the 
gas to about 60 deg. Fah., which is about the most advantageous 
degree of cold for depositing the volatile impurities contained in 
coal gas, and preparing it for the removal of those other impurities 
that are in combination, and which require the action of 
chemical processes in the after stages of the purification. 

A generally safe though rough rule for the length of gradually 
cooling main before entering the condenser may be taken at about 
20ft. run for every inch of the diameter of the pipe leading from 
the hydraulic main to the condensers. Thus, in a gasworks 
where the main from the hydraulic is of 18in. diameter, the length 
of gradually cooling main would be 18in. by 20ft., equal 360ft. 
total length. The gas having arrived at this point, the next con- 
sideration is the most effective, best, and most economical construc- 
tion of condenser for completing the operation of cooling. 

Condensers have been generally made of a series of vertical 
pipes through which the gas passes alternately, the condenser 

1aving a box at the bottom for receiving the tar, &c. This con- 
denser suited small gasworks, but when the vertical pipes had to 
be increased in diameter in larger works it was found that the gas 
was only acted upon on the outside of the column, and that the 
centre of the pipe was occupied by hot gas, which remained in the 
centre from end to end, as was frequently observed by thrusting a 
thermometer into the centre of the vertical pipe. The results 
obtained in comparison with the cost of these caniuaeeia were very 
inadequate. 

Pipes immersed in water have been also frequently used, also 
with very inadequate results. 

The battery condenser has always been found an effective con- 
denser ; but its cost is exceptionally heavy, and it is difficult to 
govern or regulate its working without a number of expensive slide 
valves and bye-passes, 

Annular condensers also of cast iron were first used by Mr. 
Kirkham at the Imperial Gasworks, and afterwards modified by 
Mr. Wright of the Western Gasworks. 
18ft. or 20ft. high, and have been always recognised as excellent 
condensers, but their cost was excessive and prevented their coming 
largely into use. 

he annular condenser by Messrs. C. J. W. Walker, shown in 
our engraving, embraces all the merits of the annular system, but 
with a complete revision and improvement in all parts of its con- 
struction, and important additions to its effective working. 

In the first place cast iron is discarded altogether, being the 
wrong material wherewith to construct pheric 1 _ 
and wrought plate iron about jin. thick is used in its place. The 
external cylinders of these condensers, never less than 3ft. 6in. 
diameter, could not well be made of cast iron much less than an 
inch thick, and a thick wall of cast iron is manifestly unfit to be 
operated upon for cooling gas, especially when the evaporation of 
water over its surface is used for the purpose, 

The outer cylinders of these condensers, as stated, are 3ft. Gin. 
diameter, The inner cylinders are 3ft. diameter; the annular 
space, therefore, between the cylinders is 3in, wide, and in this 
annular space the gas passes in a stratum of 3in. thickness exposed 
to the large cooling surfaces of the exterior and interior cylinders. 

The height of these annular condensers as hitherto made has 
never exceeded 20ft. Messrs, Walker increased this height to 30ft., 
and er yy the gain in condensing power was about 30 per 
cent. ;' that is to say, two annular cylinders, each 30ft. high, were 
found equivalent to four of the former construction each ft. high. 
They also abolished the bottom box in which the annular cylinders 
were formerly placed, This bottom box has always been a defect 
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in construction. Its condensing power was almost nil. It served 


no other purpose than to contain tar, while its cost exceeded one- | 


third of the annular cylinders; or to put it more plainly, in an 
annular cylinder of the oid construction more than one-third of 
its entire cost was consumed in these —ate bottom boxes, 
| which did no other duty than tar tanks, Th 


bottom of the annular cylinders, the boxes themselves being 
abolished. 

On referring to the engravings, which consist of a front elevation 
and an end elevation, it will be seen that the warm gas enters at 
the inlet on the top on the left-hand side, and passes into the 


annular space between the two cylinders and descends to the 
haté, At the hate 





(see the end elevation), and is conveyed thence to the top of the 
next annular cylinder, descending again to the bottom and thence 
by the diagonal pipes to the top of the next, and so on until it 
reaches the outlet. The annular cylinders are open at the bottom 
and the top, the inside—3ft. diameter—forming a ventilating 
chimney creating a draught of cool air, which is greatly increased 


when any warm gas enters at the top. This internal chimney is | 


one of the most important features in these condensers ; in fact, 
the draught is so great in winter, when the make of gas is large, 
that it requires controlling, and this is effected by the throttle 
valves shown, by which the air passage can be at once shut up if 
the cooling power is too much in cold weather. Each cylinder 
has, therefore, its throttle valve, and, we understand, that 
the working of these condensers can be effectually governed with- 
out the enormous expense of separate slide valves and bye-passes 
| that were used in former times. 

It will be noticed that the condenser has double diagonal pipes, 
one in front, and one at the back of each annular cylinder, The 
object is to secure the perfect circulation of the gas all around the 
annular space, which is done by there being two outlets on oppo- 
site sides. The entrances and exits of these diagonal pipes are all 

| bell-mouthed, and these pipes, which are also made of wrought 

late iron about jin. thick, are of an united area about 30 per cent. 

| larger than the main inlet to the condenser, to avoid the slightest 
took pressure and secure a slow circulation of the gas, 

We have explained how the action of these condensers is con- 
trolled and regulated in excessively cold weather by the use of the 
| throttle valves shown ; but there are times also of excessive heat, 

especially in warm climates, and, indeed, in England, when in the 
| summer the thermometer ranges from 80 deg. to 90 deg. in the shade. 
This annular condenser is especially designed to meet this excess 
of temperature in the summer months. Great cooling power in 
the is obtai 
large exterior and interior surfaces of the annular . 
effected by rings formed of gas tubing, one embracing the outer 
cylinder and one the inner, pierced with small holes through which 
| water trickles and evaporates as it descends down the long surface 





of the cylinders, The plate iron double diagonal pipes are similarly | 


cooled by water trickling down them in the summer. 

As the height of the condenser—30ft.—is considerable, to give a 
broad base a cast iron sole plate is used to which the cylinders are 
| bolted. It forms the pod plate at the bottom, and it has 
vertical rings cast uponit, which form a recess to receive any water 
that is left after evaporation, which is then drained off, keeping 
everything clean. 

e annular condenser at Norwich is planned to have a coolin 
surface of an area of 150 square feet for every 1000 cubic feet o' 
gas produced per hour. 

It used to be remarked formerly that the annular condenser of 
Kirkham and Wright was an excellent apparatus, but that it was 
as “‘dear as steam engine work.” 


The Norwich condenser shown in the drawing, from its bein 
formed of plate iron, from its greater height, and double diagon: 








e tar outlets only of | 
| these costly bottom boxes are simply placed direct on to the | 


it passes out into the two diagonal pipes | 


d by the evaporation of water over the | 
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pipes of plate iron, every pound of iron used and every inch of its 
surface performing effective duty in condensing, is 50 per cent. 
more powerful, reckoning surface for surface, while in addition its 
cost to a gas company ioles than half. Messrs. Walker state that 
| itis found that when compared with the battery condenser its 
cost—reckoned surface for surface—is 35 per cent. less, and upon 
the same principle of reckoning it is 15 per cent. cheaper than the 
commonest cast iron socket and spigot pipe condenser that can be 
made, and this without taking into consideration the power of 
regulating and governing its action which it possesses to meet the 
ever varying requirements of production of gas and temperature 
of the atmosphere, 





A Curtovus Suir: — Mr. Nehemiah Gibson is building at East 
Boston a vessel of novel construction, it being, in fact, a ship 
without a frame. The vessel is 122ft. 6in. long on the keel, 138ft. 
on deck, has 32ft. 6in, breadth of beam, and 12ft. 2in. depth of 
hold, with 4in, dead rise at half-floor. She has a long, sharp bow, 
with a raking stem, an upright sternpost, and a full rounded 
body, indicating large capacity and buoyancy. Her keel is of hard 

ine, 12in. by 14in.; she has three depths of midship keelsons, each 

2in, square, and assistant keelsons of 10in. by 12in. From the 
keel to the deck she is built of single 1 of spruce, each 12in, 
square, placed one upon another, and bolted together every 6in 
the bolts lin, in diameter and 3ft. long. The garboards are olted 
alternately through the keel and each other. On the flat of the 
floor she has timbers of 7in. by 12in., bolted to the bottom and 
ceiled with 3in. plank, and these are the only timbers in her. 
| She is 12in. thick throughout, and her iron fastening is only a sub- 
| stitute for timbers. Her stem, apron, cutwater, stern-post, and 
rudder-post are of oak, The main transom is also oak, 18in. square, 
| and at it the ends of her after-body terminate. They are not, 
as in other vessels, mortised into the stern-post, This gives her 
a very clean run. The dead-wood, which forms the centre of 
the run, is scurped to the keelsons. The first piece extends 14ft, 
inboard, the second 8ft., the third 5ft., and the fourth 4ft.; thus 
the sternpost is backed by about 12ft. of solid timber, bolted in 
| every direction. The rudder is of a novel construction, securely 
| braced and hung. The ends have pointers backed by hooks, The 
beams are l4in. gg the carlines Sin. by 10in., and the deck- 
| plank is 3?in, The beams are let into the hull, and are also 
| strongly secured with hackmetack hanging, and lodging knees, 
| bolted every 6in. The hanging knees are sided 7in., have 44ft. 
| bodies, and 24ft. arms; and the stanchions are 6in. by 14in. 
clasped and bolted with iron above and below. Her bulwarks are 
| about 3ft. high, built solid. She will have a trunk cabin, 
low enough above the deck to give scope for working the 
mizen boom, and the accommodation for the crew will 
be forward, She will have three masts fore and aft wipsed, 
and 8lft., 82ft., and 83ft. long; the bowsprit be 
- outboard, the Be I = a the leap, and the 
other s' in proportion. e will have wire stan rigging, 
cotton Ruck calle, t and be otherwise fitted out in first class style. 
Mr. Gibson, who designed and has personally superintended her 
construction, says that twenty-six tons of iron have been in 
her construction, but forty per cent. less timber than in any other 
vessel of her capacity, with acorresponding reduction inlabour,and 
that, having no frames, she cannot decay, and if springing a leak it 
can be stopped from the inside. As she is an experiment, he has 
built her of cheap materials, but notwithstanding this, he considers 
her much stronger and believes will prove more durable than if 
she had been built in the usual style, with frames, p! 





ome Capt. —— Thatcher command her, 

launched about the 24th inst. Mr. Gibson has also the timber in 
the yard to build a vessel of 140 tons in the same style for the 
Onge Ann Granite Company. She will be 12in, thick, 95ft. long, 
27ft. wide, and 6ft, deep. 
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WATER TUBE BOILERS OF THE STEAMSHIP PROPONTIS 
HORTON AND ROWAN’S PATENT. 
LONGITUDINAL SEOTION OF TWO BOILERS 
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ConsIDERABLE interest attaches to the trial of the screw steam- The boilers worked admirably, the circulation appearing to be ASSOCIATION OF ENGINEERS AND SHIPBUILDERS’ DRAUGHTSMEN. 
n An association of draughtsmen under the preceding title is now 


ship Propontis, which took place a short time ago under the 
supervision of officers of the Board of Trade. The Propontis is 
not a new vessel, but she has been recently refitted by Messrs. 
Elder and Co., shipbuilders and engineers, Glasgow, the engines 
being constructed by that firm, and the boilers supplied being 
upon Rowan and Horton’s patent. The vessel is owned by Mr. 
W. H. Dixon, of Liverpool, commanded by Captain G. E. Dunn, 
and is a screw steamer of 2083 tons gross. The engines are of the 
compound class, although materially differing in some respects 
from those generally known by that name. They are arranged 
for steam of 1501]b. pressure per square inch, and have three 
cylinders, placed side by side and overhead, which are 23in., 
4lin., and 62in. in diameter respectively, each having a stroke of 
3ft. 6in. The engines are 250-horse power nominal, and are sur- 
face condensing, the condenser being placed horizontally on the 
starboard side. 

The boilers are of the water-tube or tubulous class, 
but, unlike nearly every other example that has been 
brought before the public notice, the water tubes are 
almost entirely vertical. These vertical tubes are connected 


very perfect. They were frequently tested under very trying 
circumstances, as during the experiments at sea by the surveyors 
of the Board of Trade the stop valves were shut down, the feed 
shut off, and the boiler fires forced. When the experiment was 
complete the stop-valves were opened. This was repeated with 
the boilers in succession, and several times with one boiler ; and 
in no case did this extreme irregularity of working affect the 
steadiness of the boilers. The safety valves were of the usual 
area, simply loaded by direct springs. When discharging all the 
steam the boiler could make, the total accumulation of pressure 
was 241b., which of course included the resistance of the waste 
steam-pipes. 

The boilers have, we believe, been proved by hydraulic test up 
to $00 lb., and their sustained working pressure is much larger 
than that of the strongest boilers of ordinary construction, while 
they have the advantage of being lighter, and special safety from 
explosion is claimed for them, The heating surface is, moreover, 
large. During the run the average pressure maintained was 
130 lb., the power developed being from 750 to 800-horse. The 
fuel used was Scotch coal of an inferior quality, and the quantity 


top and bottom with horizontal cylindrical chambers, which act | consumed was about fourteen tons in the twenty-four hours. 
as reservoirs of water and steam respectively ; and provision is |The speed attained by the vessel was from 9} to 10 knots an 
made for the thorough circulation of the water by tubes return- | hour. 

ing to the lowest chambers all that is carried up by the steam. The Propontis is intended for the Mediterranean and Black 
The feed is connected to the lowest chambers, which are below the | Sea trade, and additional experiments were to be made during 





line of the fire-grate, and diagonal steam domes are connected with 
the chambers at the top of the boiler. Arrangements are made by 
cast iron division strips attached to the tubes for distributing the 
flame and hot gases among the tubes, and directing them down- 
wards before they are allowed to escape to the funnel, so as to 
insure as low a temperature as practicable in the escaping gases. 
In the Propontis four boilers are used, and they are inclosed in 
a sheet iron casing lined with fire-brick tiles, which are bolted to it. 
During the trial trip of the steamer, which took place between 
Glasgow and Liverpool, Messrs, Ramsay, Parker, Carlyle, and 
Murray, Board of Trade surveyors, were on board, and they 
appeared to be quite satisfied with the working of the boilers. 
The Propontis made short runs on the Clyde in the neighbour- 
hood of Greenock on ;the 4th and 6th ult., and on the 7th she 
went out into the Channel, passed round between Ireland and 
the Tele of Man, and cruised about for forty-eight hours, reaching 
Liverpool on Thursday morning, the 9th. The working of the 
enginés was considered very satisfactory. The diagrams, 
298, are reproduced from those taken from the engines on the 
runs made on the 4th and 8th. 


| her first outward voyage. We illustrate the boilers at page 298. 
teibl the foregoing description, the drawings will be quite intel- 
| ligible. 





DeaTH oF Mr. RicHaRD WILLIAMSON, O.E.—We have to 
| announce the sudden death of Mr. Richard Williamson, C.E., who 
| travelled from Ireland only last week to attend the inquiry as to 


| the Londonderry Port and Harbour Bill before the Select Com- | 


| mittee of the House of Lords, of which Lord Beauchamp was 

| chairman, Mr, Williamson had been retained professionally to 

| advise the opponents of the bill, the Hon. the Irish Society and 
the Foyle and Bann Fishery Company. Whilst landing from the 
steamer at Fleetwood, Mr. Wil unfortunately received 
& severe wetting, and on his arrival in London was attacked by ill- 

| ness, which rapidly assumed the form of acute bronchitis, and 
caused his death within a week. Mr. Williamson was county 

| surveyor of Londonderry, as well as engineer to the Irish Society, 
and in his own branch of the profession was as one of the 
ablest of the school of Irish engineers founded or drawn together 
| by Sir John MacNeill at the time when railways were being first 
constructed in Ireland, 


being formed. The rules of the association are now before us, and 
appear to be well prepared; very good names appear on the list of 
the provisional committee, and the objects of the society, which is 
formed for mutual help and the provision of funds from which aid 
may be administered to those out of work, are praiseworthy. The 
society has our best wishes for its success. Those requiring further 
information would do well to apply to Mr. Leslie, 8, Motcombe- 
street, S.W. 

THE LARGEST GAS METER IN THE WorLD.—The Gas Meter 
Company, Limited, have lately erected, at the Independent Gas- 
light Company's Works, Haggerstone, London, a station meter 
which is the largest yet made. Its capacity is 150,000 cubic feet 
of gas per hour, and its measuring drum delivers for each revolu- 
tion 1600 cubic feet. The cast iron tank with its pilasters, cornices, 
&c., is of the Grecian order, and of the following dimensions, viz. : 
—19ft. Sin. square, and the total height from floor line to the top 

| of pediment is 20ft. 2in., and when filled to the working waterline 
contains 21,000 gallons of water. The inlet and outlet connections 
are 30in. diameter. The meter works well at three-tenths of an 
inch pressure. It was manufactured at the works of the Gas 
Meter Company in Oldham, Mr. Henry Thomas manager. 

ASSIMILATED PATENT SysTEMS.—The movement in favour of the 

assimilation of the patent laws of England and the United States, 
| as @ preliminary step to the assimilation of these laws in other 
countries, appears to be advancing. It was the object of a depu- 
tation from the Associated Chambers of Commerce, which waited 
| on Lord Derby last month. The Foreign Minister said the subject 
| came before him as a novelty, and while he felt disposed to 
encourage the step contemplated, he doubted whether the 
Americans were willing to co-operate. We learn it is now pro 
posed to form a deputation of the Americans in London, repre- 
senting patent interests, to wait on Lord Derby, to assure his 
| lordship of the interest felt in the United States in this movement. 
The definite shape of the proposition of the Chambers of Commerce 
was a convention between England and America. The London 
members of the Executive Committee of the Vienna Patent 
| Congress have the matter in hand, and, it is understood, propose 
to press it to an early conclusion, The great increase of the 
| number of Transatlantic inventions being introduced into Europe, 
and the discreditably loose patent systems of some of the con- 
tinental nations, make this subject one of growing importance and 
| special concern to American inventors. The members of the above 
| committee include : C., W. Siemens, D.C.L., F.R.S.; T. Webster, 
| Q.C., F.R.S.; Geo, Haseltine, LL.D.; Mr. 8. Remington ; and Dr, 
L. F. Weinmann, The movement owes much of its present force 
to the energy of Mr. 8. C. Lister, of Bradford, who introduced the 
| memorial to the Foreign Minister, and who is one of the largest— 
| if not the largest—employers of Jabour in the United Kingdom, — 
The States, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible ‘1 the opinions of our corre- 
nts. 





CLEARING WATER MAINS, 

Sir,—In one of the late numbers of THe ENGINEER I noticed a 
description of an apparatus for cleansing water mains, almost iden- 
tical with a contrivance which has been in use by this company 
since September, 1869, before the publication of Mr. Froude’s 
paper on the cleansing of the Torquay water main. 

T enclose a tracing of the apparatus as employed to cleanse the 
gas mains of this company, om which was patented by Mr, John 
Van Slooten, July 4th, 1870. 

The length of pipe to be cleansed is disconnected from the inter- 
secting mains, and cut at each end, The piston is then inserted, 
and a cast iron cap with hose connection is secured over the end of 
the main, A steam fire engine is employed to force the piston 
through the pipe, the pressure of water sometimes rising to 200 Ib. 
per square inch when the main is very foul. To prevent an ex- 
cessive pressure, a conical valve is fitted to the central tube of the 
j iston, which is adjusted by india-rubber springs to open at 200 Ib. ; 
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and whenever by an accumulation of the naphthaline or other sub- 
stances which combine to fill up old gas mains, the water pressure 
behind the piston is forced up to the point at which the valves 
open, the circular sheet of water which is forced through'the valve 
impinging with force against the inner surface of the main in ad- 
vance of the piston, washes away the accumulation, and facilitates 
the passage of the apparatus, Since we commenced the use of this 
cleaner we have forced out of the old mains of this company tons 
upon tons of deposit, with occasionally a pair of old shoes, two or 
three handspikes, and several stones from 3in. to Gin. in diameter. 
The shoes and handspikes had been left in the pipe by the main 
layers, while the stones probably formed part of the ballast of the 
vessel upon which the pipes had been received from England. 

We have used the apparatus in mains of all sizes from 3in. to 
20in, diameter. THEOBALD FoRSTALL, 

Gas Light Company, Common-street, 

New Orleans, March 18th. 





FUEL ECONOMISER. 

Srr,—I have troubled you very little with any effusions of mine, 
only once correcting a few errors in calculating the effective 
heating surface between the vertical pipe and my coal economisers. 
Still you considered it necessary to add a few remarks of your 
own, stating that impingement surface was not what the public 
required. They wanted to know what the temperature of feed- 
water entering the boiler was, and Mr. Twibill in last ENGINEER 
gives a case. Really the temperature of feed-water of itself is no 
indication of the saving of coal, as any one who has had any 
practical experience in economisers will admit. What the public 
want to know is not the temperature of feed-water, but what is 
the saving incoal. I know of many instances where the tempera- 
ture of feed-water has been 240 deg., and yet they could not keep 
steam up with the economiser, whereas formerly without the 
economiser they worked comfortably, driving the whole weight. 
How isthis? Forthe simple reason that the draught was damaged, 
and, therefore, always in proportion to the injury of draught so 
is the proportion of saving. Mr, Twibill does not say anything 
of this. Before the public will be satisfied they will require to 
know the following :—-What is the size of economiser? What is 
the temperature of waste heat inthe flue? What is the temperature 
of water supplied to economiser? What quantity of water is 
evaporated by the boiler, or what quantity of coal is consumed ? 
Then give the saving effected. This would be sensible and to the 

voint, 
, Any party desiring this information I am willing to supply. 

Carr Hall Foundry, Haslingden, ANDREW BELL. 

April 28, 
THE BLACKBURN BOILER EXPLOSION, 

Str,—In Mr. Fletcher's very able report on the Blackburn 
boiler explosion, published in THE ENGINEER of last week, some 
objection is taken to the design of the riveting, in the double 
riveted longitudinal seams, and an opinion expressed that the 
rivets should have been spaced further apart. Ina case of such 
moment it seems worth while to examine this point more 
thoroughly, by applying the principles already established for 
calculating the strength of riveted joints (see paper in the ‘‘ Trans- 
actions ” of the Institution of Mechanical Engineers for 1872), and 
this by the aid of Mr. Fletcher's experiments we are enabied to 
do very completely. 

It appears that the shell of the boiler which first — (No. 2 

in Mr. Fletcher’s report) was composed of pein. plates, double 
riveted along the longitudinal seams with jin, rivets, having a 
pitch of Zin. By Mr. Fletcher’s experiments it appears that the 
tensile strength of the solid plates may be taken at 20°42 tons per 
square inch, and that by punching the plate as in the actual 
joint this was reduced to 19°29 tons, a reduction, it may be observed 
in passing, considerably less than former experiments on this point 
would indicate. Hence it follows that for a width of 2in. (the 
pitch or distance apart of the rivets centre to centre in this 
case) the breaking strength of the solid plate would be repre- 
sented by 20°42 x 2 x 7% or 17°92 tons, and that of the plate when 
punched with a jin. hole by 19°29 x 1} x y& or 10°55 tons. 
Dividing one by the other it appears that the proportion of strength 
between the punched and solid plate was ‘59, or, in other words, 
the strength of each plate at its weakest line (that through the row 
of rivets nearest the edge) was only 59 per cent., or not quite three- 
fifths of its full strength. It will be conceded that this is not a 
satisfactory result; it will not take long to show how greatly it 
might have been improved. In the first place the rivets were too 
small, It is shown in the paper above referred to that the 
strongest joint is given by making the diameter of the rivet twice 
the thickness of the plate. The rivets, therefore, should have been 
Zin, instead of fin. Next, as to the pitch, this is determined b 
the fact that the shearing strain of the two rivets—one in eac 
row—which 7 the pitch should be equal to the tearing strain 
of the portion of plate between two adjacent holes. The shearing 
strength of the rivets in this case is not given, but may be 
fairly assumed at twenty-two tons per square inch. Then 
the area of a fin. rivet being ‘6013 square inch, the resulting 
equation will be found to be 22 x 2 x 6013 = 19°29 x 7 x 
(breadth between holes), whence the breadth between holes comes 
out to be 3‘l4in., or adding fin. for the rivet, the pitch is found 
to be almost exactly din., just double that actually used. Taking 
this width of 4in., the expression for the solid plate is 20°42 x 4 
x yg, or 35°77 tons, and for the riveted joint 19°29 x 34 x 7, or 
27°44 tons. Comparing these it appears that the proportion of 
strength is ‘77 as against °59 in the joint actually med a difference 
of 18 per cent. of the solid plate ; or we may say that the actual 
strength of the boiler might have been increased about : r cent, 
by a proper disposition of the riveting, As this explosion does 
not appear to have been —— by ~ violent cause, but by the 
nied aves way of a heavily strained portion, it is certain that 
such an increased strength would have delayed the catastrophe, 
and it might have prevented it altogether. 

It may be added, as further illustrating the importance of pro- 
perly designed joints, that an equally strong or stronger boiler 
might have been made single riveted, with a saving of more than 
half the number of rivets, 








THE 
| Taking the rivets Jin. as before, the proper pitch for single rivet- 
| ing would be three times that diameter, or 2jin. Working this out 
| in the same way as before, the proportion of strength comes out 

to be °63, or 4 per cent. above that calculated for the double- 
riveted joint actually used. This proportion, which is extremely 
high for single riveting, is due to the fact that the deterioration 
from punching was much less than it is ordiuarily assumed to be. 
It seems unnecessary to make much comment on the above 
facts. No special blame should be attached to the makers of the 
boiler, who no doubt merely followed the ordinary rules of thumb 
prevailing in their district. There seem to be two fixed 
ideas as to riveted joints which it is very difficult to eradicate. 
The first is that it makes very little difference as to strength how 
the joint is designed. Thus in engineering pocket-books we find 
a fixed wore given, on Sir W. Fairbairn’s authority, for the 
one of a double-riveted joint, as if all such joints were 
equally strong; and from the same cause the size and pitch of 
rivets is about the last thing to which the makers or users 
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of a boiler pay any attention, The second error is the idea 
that the more rivets you put into a plate the stronger you 
make it, so that if one row of rivets is not strong enough 


| you have only to put in another behind it. A pretty forcible re- 





futation of this is furnished by the case before us, in which, with 
the use of half the number of rivets, the strength of the joint might 
actually have been increased, Itis not very difficult to see that the 
section of plate through the outer row of rivets remains the same 


, (unless the pitch be altered) whether the number of rows be one or a 


dozen ; and therefore the strength of the boiler taken at thatsection 
is just the same in all cases, In spite of this it is probable that 
the majority of the double riveted boilers now at work are in the 
same case as the Blackburn one, viz., that they might have been 
made quite as strong with well designed single riveting. Of course 
it is not denied that a large accession of strength may be obtained 
by double riveting, as in fact has been shown above. To the pitch 
of din, there laid y a may possibly be opposed the old bugbear of 
the impossibility of caulking. This, like most so-called practical 


| difficulties, has been found to vanish when fairly grappled with : and 


if it exists we think that boiler makers, in view of such catas- 

trophes as that at Blackburn, cannot do better than set themselves 

seriously at devising means to overcome it. 

Wa ter R. BROWNE. 
CAPITAL AND LABOUR. 

Sir,—I hope that you will excuse me for intruding on your 
valuable space, and as I don’t very often supplicate you fora 
favour I hope you will grant me this one. Ina recent issue you 
have a leading article on ‘Capital and Labour,” in which you 
say in your last paragraph that it is intended to be suggestive to 
working men not to be beat with foreigners, as if all the responsi- 
bilityrested with them. NowI happen to be at the present time, and 
have been for the last tweaty years, connected with the engineering 
trade in a practical sense, as fitter, erector, draughtsman, and fore- 
man. IthinkIshould becompetentto judge. New, Sir, I willgoback 
as far as about nine years ago, when at the time of the explosion 
of the locomotive boiler at Peterborough shops there were three 
poor fellows blown to pieces through the patches being put on to 
an old boiler that ought to have been cut up and rep by a 
new one, as I believe there had been about fifteen years’ wear 
taken out of it, though I believe the verdict that was given at the 
inquest was accidental death. About that time it was well known 
that the G. N. R. steam tenders, as they were called—that is a 








pair of cylinders and appendages under the tenders similar to 
those under beliees—hott regularly to be worked with steam shut 
off under cylinders, or they could not get on at all, These would 
be what you would call essentially heavy engines, I presume, Mr. 
Editor. Another case I will give you which is rather foreign to the 
question at the t, but will go to prove ultimately the ignor- 
ance displayed on subjects of this kind. I was working at a place 
in Yorkshire, the firm I was employed at were respectable makers, 
and a repair job came in; this was to examine a 12in. cylinder ver- 
tical high-pressure engine. I may here say that there had been a 
new piston and rod put in about four months previously by a 
respectable firm; the job was of course trusted to a man called 
when a boy Tom Pudding, and the foreman left strict injunctions 
not to pull the piston out on any account, although the piston-rod 
had begun to chafe the first day, and when I took it out there were 
furrows y;in. deep the whole length of the rod. I got the piston 
out, and there was revealed the secret of using double quantity of 
fuel. The junction rings were ;'sin. thick of grease and dirty 
tallow, blacklead, &c., and except at two places on opposite sides 
where it had rubbed the cylinder, when I took off the shell of 
the piston there was exposed to view the three or four pieces of 
tin packing used to nip the junction rings tight till the clip was re- 
moved, and the piston put to its place in the cylinder. In this 
case there had been steam blowing through and around the piston 
for four months, and neither the engineer nor master surmised the 
cause, nor even put on an indicator, as a figure would have shown 
these things at once, but lay all blame on the piston being too tight. 

For my next example, I am coming down te a more recent date, 
and here the engineering skill displayed by masters, manager, and 
men combined is without a parallel at a place in the midland 
counties. I was called about two years ago to act as foreman in 
the making of the smaller class of engineers’ tools, I went into the 
shop with the master—there was one man, who said ‘‘Oh! he 
should have no foreman over him.” The master told me he had a 
great deal of trouble with his work as he had never made a tool, 
but there had been a letter of complaint about it as long as an arm, 
and £3, £4, or £5 to knock off the bill for bad work. 

I have seen this man put leading screws and back shafts on to 
slide lathes, so that the carriages would not go to either end of 
the bed within 4ft.; put set screws into holes instepped; put plate 
wheels on to lathe spindles unkeyed ; and have all to be done over 
again. He has fitted compound and slide rests up so that they 
would only work in the middle, and has actually made the masters 
and manager believe they were right and finished; and I have 
kept them for six weeks in the shop, being determined to have 
them altered. As for telling the master, or his son, or the 
manager, that was useless, till there was a letter from the buyer, 
and then they would say, ‘‘ Why did not you have it made right?” 
I went to look at one lathe in the town o mn er to report 
what was the matter with it; when I found the tool box jin. 
higher than the centres. I told the master the cause, and what 
would have to be done to alter it; when the manager came and 
told me that I should not tell him what was the matter, as they, 
the fools, knew nothing about it. 

I left them in disgust, and the very man that has stuck together 
many a dozen lathes that could never be used till altered is now 
foreman, One more case, Mr. Editor,and I havedone. I have been 
engaged in a berth for the last six months putting down some 
heavy tools for an engineer; these tools were made in 1844, and 
they have been bought at old metal price, but they are worth 
nothing else, though they keep telling me that they have done some 
good work. ButI know what they are; it is of no use if there is a 
screw as thick again as the one on; if there is not the power in the 
gearing what is the use? The pinions that drive the ram have 17 
teeth, and the plate wheel on top of screw only about 31 teeth to 
lift a ram weighing 10 cwt.; and no balance wheel or anything to 
carry it over its dead points, Why the thing is monstrous, as ;4, owt. 
will stop it entirely. 

But the latest thing out is a new foreman that they got to super- 








intend the erection of stationary and locomotive work, and who 
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wanted to make believe that the blast pipe went into the fire box, 
and the reversing lever was the brake. Now from this shop went 
a few weeks since a six-wheel pled 1 tive with new 
wheels and tires, the driving wheel on right side cracked com- 
pletely through the box with keying on, and the master actually 
stood there and watched the process, somewhere in South Wales. 
This engine was, I heard, ranning on a main line for four miles, 
Another engine we sold into Denmark with two broken wheels 
and fire box burnt nearly through. Such things as these, Sir, I 
think will have a great tendency to depreciate English manu- 
factures, as well ag those you stated. YORKSHIRE TIKE, 








Sir,—As you are evidently determined to arouse your readers 
to the importance of the present iron and coal trade crisis, you 
will perhaps afford me another opportunity of advocating the 
cause which I espoused in a letter published in your columns on 
the 3rd inst. I am the more desirous to receive this further 
courtesy from you, because the critique which the same copy of 
THE ENGINEER contained, notwithstanding that it was a substan- 
tial, although qualified commendation of the scheme, would doubt- 
less ap to a superficial reader, from the severity of its tone, to 
be condemnatory. 

Accepting then the statement of the case given in your article of 
the 24th inst., we have to deal with two sources of danger to the 
trade: (1) Failure on the part of the producer, of which you cite 
an instance in these words : ‘‘ We could name one extensive marine 
engine building firm in the North, who absolutely decline to take 
orders for engines, because they know that the moment a contract 
is taken the men will walk in in a y and demand an increase 
in wages, which will convert the contract into a direct source of loss, 
instead of profit. Such examples are not isolated. If capitalists 
and employers would but ae freely, they could cite hundreds 
of similar cases.” (2) Failure on the part of the consumer, of 
which the iron market of the present moment furnishes us with a 
terrible example. 

A moment’s consideration will suffice to show both these to be 
the effects of the internecine war now being, waged between 
masters and men. In speaking of this struggle as a war, there is 
(although the word is strictly appropriate) some danger of its leading 
to misapprehension, for there exists between it and those struggles 
which we more commonly designate by the term ‘‘ war,” a dif- 
ference precisely analogous to that which surgeons define between 
a wound, which is idiopathic, and an ulcer, which is symptomatic. 
The immediate cause of the one is usually some local irritant which 
is extirpated by the war, and which gives but little trouble when 
society is againcomposed, But this is only the expression of the 
radical inconsistency of existing interests, an inconsistency which 
can only be obviated by radically different relationships. 

These considerations suggest three conceivable conclusions to 
this struggle: The ruination of the trade; the complete victory 
of either 0 My the conciliation of the inimical interests. 

The first of these deserves no comment, being the conclusion it 
is desired to avoid. The second is probably impossible, and with- 
out doubt undesirable ; for it is certain that neither class can safely 

trusted with coercive power over the other. Our choice, there- 
fore, is simply ‘‘Hobson’s,” the endmost horse or none. Now I 
submit the co-operation scheme is a practical mode of bringing 
about this third result. It proposes to effect the conciliation by 
making both interests appertain to the same party. If, therefore, 
there exists no inruperab e difficulty to prevent the working out of 
its details, we may fairly look upon it, not, indeed, as about fto 
** totally put an end to strikes in a perfectly satisfactory manner,” 
but as promising certainly to confer many advantages, and possibly 
to be our salvation from an overwhelming calamity. 

Pembury-grove, Lower Clapton. J. W. Bourpon. 

April 29th. 


THE WESTINGHOUSE BRAKE. 

On Wednesday some interesting experiments were carried out 
on the London, Chatham, and Dover Railway with the Westing- 
house brake. The train consisted of eight coaches, and one four- 
wheeled and one six-wheeled guards’ van ; cast iron brake blocks 
were used on the carriages. One of the Metropolitan District 
engines was employed in a portion of the experiments, but as 
some doubt was ascertained as to whether the side brake rods of 
this engine, which run very close tu the ground, could clear the 

irders of a couple of small cast iron bridges near Beckenham, a 

fetropolitan Extension engine was provided. This engine 
has not the Westinghouse air brake arrangements fitted to 
its wheels, and the results obtained were not as satis- 
factory as those got with the District Railway locomotive. 
Particulars of the results will be found in the accompanying table ; 
all the observations were carefully ehecked. The run was made to 
Sevenoaks and back, and as it was found that the District engine, 
which followed the train down, easily cleared the bridges, it was 
used from Sevenoaks Junction down. 

The train was in charge of Mr. Mortimer Harris of the London, 
Chatham and Dover Railway, and Mr. Kirtley, locomotive super- 
intendent. A large number of engineers interested in the working 
of railways were present. It will be seen that the results quite 
maintained the character of the brake for efficiency. 

The train upon which the trials were made was composed of a 
tank engine weighing 43 tons, two vans weighing 18 tons, and ten 
passenger coaches. 
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Stop by application of, 
hand Sechat on the loco-| 
motive — - Ley vans, | 
signal ven 
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timated total weight of the train, including 
passengers, 123 tons. 
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No.| Nature of stopon trial. | 1"..| Gradient. : Bsa F ar Wind, 
per | Belge 
858s\858 
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| Sec. | Yards. | 
1| Ordinary station stop, 
with air brake, steam 
being shut off from en-! 
MO sc os ch oes SB | Wh down 15 130 
2) Ordinary station stop,| 
with air brake, steam) 
being shut off from en-| 
gine .. «os + ee e| 45 |doublegrad.) 17 145 
3| Ordinary station stop,| | | | 
with air brake, steam) | | | 
being shut off from en-| | } 
gine... s. . «| 47 |1in250up] 20 | 189 | 
4 Stop by application of 
hand brakes on the loco-) | | 
motive and in the vans, | | | 
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by sounding the whistle| 45 jdoublegrad.) Im. 29) 1000 | side 
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6| Air brake stop, with! } 

full steam on locomotive! 46} | 115 down. 20 260 

Air brake stop, with) 

full steam on locomotive) — | 182 down 19 250 
8| Stop with air brake,| 

some of the flexible hose! (about) 

being left uncoupled ... 45 level 17 220 
9| Stop with air brake, 

uncoupled hose, &c. +| 45 level 18 216 
10 | Stop with air brake, 4 

after removing hose, full, 


ore Opens. «+ ++ os, 48 level 28} 820 
11 | “Ordinary station stop,| 

with airbrake .. ..| 46 up Pome 15 200 
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13 | Ditto, ditto.. .. ..| 88 | 100down “4 140 
14| Ditto, ditto., .. ..| 68 level 























Time taken to restore in air reservoir after making stop :— 
Raised pressure from 50 to 65 Ib. in 25 sec. om 
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RAILWAY MATIERS. 


A RoMAN company, we learn from La Nature, proposes to lay a 
railway between Naples and Mount Vesuvius, 

DvurinG the month of March there were 88 accidents on the rail. 
ways “1 the United States, by which 13 persons were killed and 49 
injured. 

ML Victor DE LesseErs and his coadjutor Mr. Stuart left Lahore 
for Mooltan en route for Jacobabad and the Bolan Pass on March 
30th. According to their present information they are said to favour 
a railway route vid Yarkand. 

THE Swiss Times says two new bridges are to be constructed at 
Bale- The Grand Conseil of that canton has given directions for 
the preparation of detailed plans. The works of the railways 
of the Jura in course of construction are being rapidly pushed for- 
ward, 

Ir is proposed to roll GOft. rails at the Edgar Thomson Steel 
Works, U.S., when they are completed, thus saving 50 per cent. 
of rail ends. 
achievement, and two mills, Montour and Cambria, dispute the 
honour of the first successful manufacture in this country of rails 
of that length, 

How a railroad opens up a new country is demonstrated very 
remarkably, says the Scientific American, by a comparison of the 
United States census of 1870 with the territorial census of 1875. This 
shows that between those years all the counties on the line of the 
Denver and Rio Grande have either trebled or quadrupled in 
assessed wealth and population. 

Tuk Grant Locomotive Works, U.S. have received an order for 65 
anthracite coal burning engines for a railroad in Russia, Of these 
22 engines are of the ordinary American pattern, with 17 x 24 
wines and 5)ft. driving wheels ; 43 of them will have 8 wheels 
coupled. The cylinders of the latter will be 20 by24 inches and the 
wheels 4ft, diameter. The fire-boxes are to be 9ft. long, with water 
grates and iron flues. 

WE learn from the Globe that the Council General of Arras has 
approved the conclusions of the report upon the submarine tunnel 
for connecting France with England. The report states that all 
diplomatic difficulties have been overcome. The Northern Railway 
Company will furnish £40,000 for France, and the South-Eastern 
Company a similar sum for England, towards the construction of 
the preliminary works, on condition only that the preference be 
given them in the granting of the concession, 

TuE United States newspapers have a characteristic story about 
a Virginia railroad that was made to pay 25 dols. for killing a 
rooster. The engineer said that he spoke to the gentleman with 
the whistle as kindly as possible, but when the fellow dropped one 
wing on the ground, raised his good eye heavenward, and commerced 
whetting his spur on the rail, forbearance ceased to be a virtue, and 
he let into him with thirteen freight cars, and forwarded him to 
his happy scratching-ground by lightning express, 

A SPECIAL commission of the Co-operative Society of Russian 
Manufacture and Trade has repo in favour of the construc- 
tion of a railroad line between Russia and China, through 
Siberia. The road, with its connections, would traverse for the 
most part a thickly populated country, and open up immense cattle 
and wool growing districts which are now isolated from the business 
world, It would have to be built in sect % ing with a 
fortified town in Western Russia and ultimately reaching Pekin. 

ON the 14th of March, as a locomotive of the Pennsylvania Rail- 
road stood near the cinder pile in the yard at Altoona, Pa., waiting 
to be cleaned out, alabourer jumped on and started her backwards, 
She ran into another engine, and the man becoming frightened 
reversed the lever and jumped off, leaving the throttle wide open. 
The engine ran through the round house, through a long machine 
shop beyond and into the boiler shop, doing much damage to the 
machinery in the shop, killing one man and badly injuring 
another. 

THE agent-general for New Zealand is stated to have just made 
a contract with Messrs. Shaw and Thomson, of Leadenhall-street 
and the Moor Ironworks, Stockton-on-Tees, for 9000 tons of rails 
for shipment during this year. The extent of the recent fall in 
the price of iron may be judged, the Zimes observes, from the 
fact that the Indian Government vontracted with the same firm 
for 9000 tons of similar rails less than six weeks ago, and the 
difference in price between the two contracts is £13,500 in favour 
of the New Zealand Government. 

Mr. SAMUELSON has given notice that on the House of Commons 
going into Committee of Supply, he will call attention to the pre- 
posed appointment of a royal commission on railway accidents ; 
and move, ‘‘That any inquiry into the causes of accidents on rail- 
ways should include an investigation into the existence or other- 
wise of sufficient railway accommodation in various districts for 
conveying the growing traffic of the country with safety and 
economy, and into the means most advantageous to the public of 
supplying any deficiencies which may appear to exist.” 

THE attention of the House of Lords was on Monday night 
called to the want of safety in railway travelling. Lord Delawarr 
moved for the appointment of a royal commission “ to inquire 
into the working and general management of railways, to report 
on the causes and the Pest means to be adopted for the preven- 
tion of accidents; and whether further legislation is required.” 
The motion was a to. It is true that this subject was 
brought before a select committee some time ago, and was duly 
reported upon. Whether the commission will result in any chan 
in the present unsatisfactory state of affairs is very doubtful; 
for it still remains to be shown that the Government or the 
Legislature can wisely and effectually interfere in railway work- 
ing to enforce the recommendations of a royal commission. 

THE report of the President of the St. Louis and Iron Mountain 
Railroad Company for the present year gives a review of the history 
and operations of the company from its organisation in 1851. We 
note, says the Philadelphia Bulletin, in the teport a tribute 
to the value of good rails in comparison with “cheap” rai 
to which railroad managers would do well to give caref 
consideration. It is stated that ‘‘the iron of the old road 
was made at the Cambria Works in 1856, and has proved 
of excellent quality after a severe trial of thirteen years.” On 
the other hand, it is stated that, in 1867, “iron for three 
miles was purchased and laid in the track between St. Louis 
and Carondelet,” and that this iron proving to be of inferior 
quality and unsafe for the business done upon it, it was taken up 
in 1869 and replaced with Cambria rails. e “‘cheap” rails wore 
out in two years, while the Cambria rails are still in use “after a 
severe trial of thirteen years.” If iron rails had as much money 
spent on them as on steel rails, the latter would not compete 

quite so favourably with iron as they do. Bad iron rails have 
made the steel rail trade, 

THE directors of the London and South-Western Railway 
Company having last year obtained the sanction of their share- 
holders to expend a considerable amount of capital in enlarging 
and improving their Waterloo-station, which has been for some 
time quite inadequate to the te of the increasing traffic, 
have, by an Act of Parliament, taken powers to effect that object. 
The company have had for years past a quantity of waste Jand 
adjacent to the Waterloo-station, mainly in the York-road, and 
have been gradually acquiring the freehold of certain lands 
adjoining the station, on which a number of old houses are now 
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standing. Some of the streets adjacent to the station will have to 

be closed, but the company have taken powers their bill to 

portaee oe eS ee aed ox 
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gutlt wil bo made. di intended to arch over Aubyn-street, 

place a street, wide, 

will be substituted. By the same bill the obtains 

powers to widen its live at ae for 
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NOTES AND MEMORANDA. 


_ ADvices received from Philadelphia make an ope, 
important to this country, that the coal productions of the Uni 
States amounted last year to 45,413,340 tons, The corresponding 
production in 1872 was 42,749,241 tons. 

THE quantity of coal raised in New South Wales in 1872 
amounted to 858,716 tons, compared with 767,862 tons in 1871. 
The quantity for 1873 was not much larger than that for the 
previous year, but the quality was improved. 

MM. Troost AND HAUTEFEUILLE, says the Scientific American, 
have determined that palladium forms with hydrogen a definite 
combination, of which the formula is Ps,H. This, once formed, 
acts upon hydrogen gas in the same maoner as platinum, and in 
quantity variable with its physical condition, Potassium and 
sodium also form with hydrogen combinations, K,H, Na,H(N = 23, 
K = 39) ; and the latter with hydrogenated platinum produces a 
series pe to that of which Wurtz finds the first term in what 
he calls hydride of copper, or Cu,He, 

Ir has been generally supposed that the beauty of Japan lacquer 
work was due to ingredients derived from unknown plants, and 
that the secret was confined to the Oriental workmen. Recently, 
however, in Holland, objects of art have been produced, lacquered 
and covered with mother-of-pearl, in pieces fac-similes of those 
made in —e. The lacquer used is prepared from the hardest 
varieties of gum copal, principally that of Zanzibar, which is 
coloured black with India ink. The articles are covered with 
several layers of this substance, upon which, while still wet, or 
rather pasty, the mother-of-pearl is inlaid. Drying in a furnace 
follows, another coat of lacquer is applied, then more drying, and 
smoothing with pounce. These operations are repeated until the 
surfaces are perfectly united and smooth, when a final polish is 
given with tripoli. 

SomE statistics have just been published at Vienna, says the 
Pall Mall Gazette, showing the proportion of the inhabitants of 
each nationality in the western half of the Austro-Hungarian 
empire. There are 7,314,800 Germans, or 36°2 per cent. of the 
whole population ; 4,551,300 Czechs (including Moravians and 
Slovaks), or 22°5 per cent.; 5,127,300 Poles and Ruthenians, or 
24°9 per cent.; 1,124,800 Slovenes, or 5°6 per cent,; 820,200 Jews, 
or 4°1 per cent.; 595,600 Italians, or 2“) per cent.; 550,000 Croats 
and Servians, or 2°7 per cent.; 197,000 Roumanians, or ‘09 per 
cent.; and 35,600 inhabitants of other nationalities, or nearly ‘02 
per cent. The average production of the articles of food and drink 
yearly is 40,000,000 hectolitres of wheat, 60,000,000 of rye, 
30,000,000 of barley, 50,000,000 of oats, 30,000,000 of maize, 
90,000,000 of potatoes, 23,000,000 hectolitres of wine, and 
11,500,000 of beer. 

CONCERNING the formation of deposits in boiler flues, about 
which a considerable amount of speculation has been published, 
Pref. Hayes gives the following opinion in a late issue of the 
Ameriwan Chemist :—These are of two kinds, both of which are 
capable of corroding the iron rapidly, especially when the boilers 
are heated and in operation. The most one ists of 
soot, nearly pure carbon, saturated with pyroligneous acid, and 
contains a large proportion of iron if the deposit be an old one, or 
very little iron if the deposit has been recently formed. The other 
has a basis of soot and fine coal ashes, silicate of alumina, filled 
with sulphur acids, and containing more or less iron, the quantity 
determined by the age of the deposit. The pyroligneous deposits 
are always caused by want of judgment in kindling the fires. The 
boiler being cold, the fires are generally started with wood ; pyro- 
ligneous acid then distils over into the tubes, and collecting with 
the soot already there from the first kindling fires forms the nucleus 
for the deposit, which soon becomes permanent and more dangerous 
every time wood is used in the firep afterwards. The sulphur 
acid deposits derive their sulphur from the coals used ; but the 
base, holding their acid, is at first ioned by cleaning or shaking 
the grates, soon after adding fresh charges of coal. Fine ashes are 
thus driven into the flues at the opportune moment for them to 
become absorbents for the sulphur compound distilling from the 
coals, and the corrosion of the iron follows rapidly after the 
formation of these deposits. 

AT a recent meeting of the Manchester Literary and Philosophical 
Society a paper was read ‘‘On the Action of Nascent Hydrogen or 
Iron,” by Mr. H. Johnson, B.Sc. In a paper read before the society 
last year, the author showed thata piece of iron immersed in 
hydrochloric, sulphuric, or other acid which evolves hydrogen by 
its action on the metal, on breaking gives off bubbles of gas from 
the surface of the fracture. It subsequently occurred to the author 
that these bubbles might be produced by subjecting the metal to 
the action of nascent hydrogen for some time, and without the aid 
of acid at all. To test this he connected two pieces of iron wire 
“O7in. diameter respectively with the copper and zinc plates of 
a battery of 50 Daniell’s cells and immersed them in a vessel of 
the Manchester town water at a distance of one inch apart. On 
closing the current, bubbles of hydrogen were given off from the 
wire connected with the zinc, but none from the wire connected 
with the copper, the oxygen liberated at the pole apparently form- 
ing oxide of iron which in 12 hours formed a thick smudge at the 
bottom of the vessel. After 24 hours the surface of the wire con- 
nected with the zinc was unchanged, but on moistening the frac- 
ture bubbles were given off abundantly just as if it had been 
immersed in acid. The other wire, on the contrary, though much 
oxidised and eaten away, did not give off bubbles when broken. 
A variety of experiments were le in the same way with similar 
results, The author concludes that if the oxidation of the surface 
of iron be as a rule accompanied by the absorption of nascent 
hydrogen into the interior of the iron, then the diminution of 
strength and toughness consequent on this will affect iron ships, 
telegraph cables, and other structures in which iron is largely used 
and which are constantly immersed in water. 

Dr. Von PETTENKOFER, in a careful study of the subject of the 
warmth of clothing, recently published, has pointed out thatthe per- 
meability of stuffs to airisacondition of their warmth. The London 
Medical Record gives the following abstract. Of equal surfaces of 
the following materials, he found that they were permeated by the 
following relative quantities of air, the most porous, flannel, such 
as is used ordinarily for clothing, being taken at 100 :—Flannel, 100; 
linen of medium fineness, 58; silk, 40; buckskin, 58; tanned 
leather, 1; chamois leather, 51. Hence, if the warmth of cloth de- 
pend upon the degree in which it keeps out the air from our bodies 
then glove kid must be 100 times warmer than flannel, which every 
one knows is not the fact. The whole question, then, is resolved 
into that of ventilation.. If several layers of the same material 
be placed together, and the air be allowed to permeate through 
them, the ventilation through the second layer is not much less 
than through the first, since the meshes of the two form a system 
of continuous tubes of uniform diameter, and the rapidity of the 
movement of the air through these is effected merely by the result- 
ing friction. Through our clothing, then, there passes a stream 
of air, the amount of which, as in ventilation, depends upon the 
size of the meshes, upon the difference of temperature between the 
external and in atmosphere, and upon the velocity of the 
surrounding air. clothing, then, is required, not to prevent 
the admission of the air, but to regulate the same so that our 
nervous system shall be sensible of no movement in the air. 

, our clothes, at the same time, regulate the temperature of 
the contained air, as it passes ugh them, so that the pa 2 
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MISCELLANEA. 


THE Barrow Hematite Iron and Steel Company are increasing 
the capacity of several of their smelting furnaces by raising them 
covunal feet in height. 

TuHeE French Assembly have voted a pension of 12,000 francs to 
M. Pasteur for his eminent services to science, more particularly 
for his researches into the causes of the diseases of the vine and of 
silkworms. 

Tue highways of Eogland and North Wales, according to a par- 
liamentary paper, are 59,348) miles in length, and the expenditure 
upon them during the past year was £824,740 3s. 11d., or nearly 
£14 per mile, 

WE learn from the ZJron Trade Review that at Walton, near 
Wakefield, an attempt is being made to prove the coal measures 
by boring with Mather and Platt’s machinery, and a company is 
to be floated for working the Alverthorpe coal-tield. 

THERE are several manufactories for the production of iron 
machinery in Greece, two of the most notable of which are locate! 
at Syraand the Pirwus, working uponacapital of nearly 500,000 dols., 
and manufacturing iron machinery of almost every description. 

ARRANGEMENTS for the reorganisation of the Science and Art 
Department, consequent upon the resignation of Mr. Cole, are the 
subject of communication between the Educational Department 
and the Treasury. It is expected that they will be shortly com- 
pleted. 

THE coal-beds of the Faroe Islands have been examined by Pro 
fessor Johnstrup. The area of the main mass, in Sudero, is about 
five English square miles. The Professor's opinion is that th« 
Faroe coal is miocene. In illuminating power it averages nine 
elevenths of that of good English coal. 

WE some time ago recorded with pleasure that Mr. Ellis Lever, 
of the Midland Coal Company, who in 1868 suspended payment, 
had paid all his creditors in full with 5 per cent. per annum 
interest. This has so gratified the recipients that they have now 
presented him with an address and a testimonial worth £600, 

THE First Lord of the Admiralty was asked on Tuesday whether 
Mr. Froude had reported upon the sea-going qualities of th 
Devastation. Mr. Hunt stated that Mr. Froude had, from time to 
time, reported to the Admiralty, but his communications were 
not in sufficiently connected shape to lay upon the table of the 
House. 

CONSIDERABLE damage has been done at Clandown pit, near 
Radstock, by the breaking of the piston-rod of the engine. All 
control over the machinery was at once lost, the buildings at 
the mouth of the pit were shaken, and the machinery was damaged 
to the extent of about £1000. One hundred men and boys were 
imprisoned in the pit for several hours. 

Tue Transit of Venus U.S. Expeditions have been organised 
the parties selected and appointed—and now await the completion 
of the Swatara at New York, which is to take them to their desti 
nations. The personnel of the expedition may be regarded as 
strictly professional, and will not be encumbered with supernu 
meraries, or amateurs, who are in search of novelties or a pleasant 
ocean voyage. 

In the report by the Inspectors of Factories for the half year 
ended the lst of October last, Mr. Redgrave says, ‘‘ The general 
trade of the country, so far as I have had an opportunity of 
judging, is prosperous. No doubt in some branches it has received 


aslight check, caused perhaps tosome extent by the recent 
financial crisis in America, but as yet it has only been felt by 
employers, and I believe that at notime in the commercial history 
of this country have the working classes been more generally 
employed or more highly remunerated.” 

A BILL bearing the names of Mr, Norwood, Mr. Sampson Lloyd, 


and Mr. Whitwell, proposes to make compulsory the registration 


of all firms carrying on business in the United Kingdom. No 
fictitious name is to be used by a registered firm; changes in the 
firm are to be notified to the registrar within a month after the 
change; registered firms changing their names are to be deemed 


new firms; and persons wilfully making false statement are to be 
deemed guilty of a misdemeanour. The registrar of joint-stock 
companies is to be registrar under the proposed Act, and penalties 
are to be recovered , summary process before justices of the 


peace, 
THEremapping of England by the Geological Survey, giving tl: 
drift in its various divisions, is steadily progressing, and in a short 


time a large part of Lancashire will be published. The quarter 
sheets, numbered bythe survey 81 N.W., 885. W., 89 S.E., 90S.E., 
91S.W., are engraved and in the hands of the colourist, and the 
work for 91 S.E., 90 N.E., 89N.W. has been completed and the 
maps are in the engravers’ hands, The sheet N.E. Somerset, and 
the London district have been ready some time. The old maps 
giving the rock mapping will continue on sale, for information 
that cannot be so readily gained in any other way arises from a 
comparison of the mapping of the rock with that of the surface 
drift. 

WE learn from the Po!ytechnic Bulletin published in Philadelphia 
that processes for utilising slag, of which somuch has recently been 
heard in England, are not new in Philadelphia. Fifteen years ago 
a clergyman, named Smith, of Spring Mills, near the city, cast the 
slag into bricks and building blocks, and also into various objects, 
such as salt cellars, for table use. He subsequently went to 
England, formed a partnership with Mr. Bessemer, and so far 
interested transatlantic iron masters in his patents as to form a 
company, with a capital of half a million dollars, and erect works. 
He cast the slag in hot moulds, and annealed the objects carefully. 
All that energy, skill, and capital could do, under his claim, doubt 
less was done, but the result was commercially fruitless. 


But little, if, anything, has been heard of the progress or proceed 
ings of the commission sent to the Isthmus of Panama to review the 
work and pass over the interoceanic routes surveyed and selected by 
Commanders Selfridge and Lull. The Gettysburgh has landed the 
parties at their destination, and at last accounts they were pene 
trating the forests of Central America, The steamer Saranac is to 
be at their service on the other side. The Gettysburgh may be 
expected back the latter part of May—hardly earlier. oth of the 
routes, Darien and Nicaragua, have their admirers, especially in 
those who have conducted two such creditable and important sur 
veys, and it will remain for the disinterested engineers and sur 
veyors composing the remaining party, to verify data, even if they 
do not express an opinion; and then for the distinguished com 
mission, whom the President has selected, to discuss and digest 
the several projects for “‘ canalising” the Isthmus and opening to 
the world a water route between the two great oceans, and pro 
nounce upon their respective merits. 

Last week a deputation from the corporation of Glasgow waited 
on the Home Secretary in reference to the polluted state of the 
Clyde. The Lord Provost said he had to ask on the part of 
Glasgow, and other towns interested in the Clyde, that a royal 
commission be appointed to inquire into the subject of the pollu- 
tion of the river. The question was one of great importance to 
the public from a sanitary and social point of view, and was too 
wide to be dealt with except on the basis of acommission empowered 
to deal comprehensively with the whole subject. A bill founded on 
the recommendations of a royal commission would receive general 
support, Balie Bain, in supporting the request referred to, adverted 
to the silting up of sewage matter by the action of the tide and to 
the disagreeable and nh conan smells emanating from the river 
in its present state. The need for a royal commission was 
clamant, and an inquiry iato the condition of the Clyde might 
lead to an extended investigation of the whole question of sewage, 
the settlement of which was much to be desired. Mr. Cross 





very 


assured the deputation that the matter would recei 
ation at the hands of the Government, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue de la Banque. 
BERLIN.—ASsHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. TwIeTmevErR, ’ 

NEW, YORK.—Witimer and Rocerrs, 47, Nassau-street, 


DEATHS. 


On the 23rd inst., at Bonchurch, Freperick Grorce, eldest son of Mr. 

Freperick DaLe elleat Wight | Camberwell, and The 
Bonchure! aged 

Oa tbe 24th inst., at 4, 8 areane,” Loutdamneeet, New-cross, 

Engineer of H.M.S. Vanguard, 


Mr. Joseph Wittiams, R.N,, 
aged 47. 








FUBLISHER’S NOTICE. 


*,* With this week's number we rssue as a Supplement No. LXXITI. 
of our “Portfolio of Working Drawings,” representing a 
600-H.P. Jonval Turbine at Bellegarde, Messrs. Jacob Rieter 
and Co. Winterthur, Engineers. Each number, as issued by 

ikepublisher, should contain this Supplement, and Subscribers 
are requested to notify the fact should theu not receive it, 





TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 

_ notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion > Sap eee, © entete 
ing questions, must be accompanied by the name address of 


the writer, not necessarily for publication, but as a proof of 
good faith. No notice will be taken of anonymous 
communications. 


B. J.—You can obtain the information you require by writing to the Board 
of Trade, Whitehall. 

AN ARSENAL Boy.— We are quite unable to say where you can procure what you 
call a syren, but which is really a species of fog horn. True syrens may be 
seen at most mathematical instrument makers. 

D. A. L.—** B. B. H.” is the brand of Messrs. W. Barrows and Sons, Bloom- 
field Ironworks, Tipton, Staffordshire ; ** 8. C.” is the brand of Messrs. J. 
Bradley avid Co., Ironmasters, Stourbridge, Worcestershire. 

J. H. (Claremont-place.)— The book was actually printed as you suppose, for 
we happen to have a copy. Whether it is now out of print or not we are 
unable to say. Your bookseller might possibly be able to procure you a 


copy. 

A. ou. AND Co. (Hull.)— There is no book of the kind published wn this country. 
A very admirable catechism of the locomotive is being published in the 
** American Railroad Gazette,” which you may get through Messrs. Triibner, 
Ludgate-hill. 
. R. B. P.— We are requested to inform this correspondent that he can 
obtain a machine for hulling coffee from Messrs. Waygood and Co., Fal- 
mouth-road, Great Dover-street. The same firm can supply another of our 
correspondents with rice starch machinery. 





WRIGHT'S PATENT FIRE-DOORS, 
(To the Editor of The Engineer.) 


Sir,— Can any of your readers favour me with some information about 
Wright's patent fire-doors, and where they are to be seen at work ? 
DI 





CUPOLAS. 
(To the Editor of The Engineer.) 
Sin,—What is the difference between Ireland’s and Voisin’s blast fur- 
ces, and where can the former be seen at work? Cox. 
Bristol, 27th April, 1874. 
THE BESSEMER SALOON SHIP. 
(To the Bditor of The Engineer.) 
Srr,—In answer to your —a signed ‘“‘ Engineer,” I to 
state that the Bessemer saloon ships are being built in Hull, at Earle’s 
Shipbuilding and Engineering Company, of which Mr. E. J. Reed was 








the managing director until recently. ey are nearly ready for launch- 
ing. I think if “ Engineer” were to write to the secretary of com- 
pany he would supply him with any other information. 
27, Mason-street, Hull, 26th April, 1874. R. O. Boorn. 
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MEETINGS NEXT WHEE. 
IxsTITUTION OF CrviL ENorverrs.—Tuesday, 5th May, at 8 p.m. 
of Railways ;” 


, On Peat Fuel Machinery,” . Joseph McO. M hn 


—At 
the City Terminus Hotel, on ,» 2nd May, at 7 .: ** On the 
aang Machinery root made by Mews J. G. ond . for 
the Dead at the Royal Dockyard, ” by Mr. G. B. 


Thursday, 7th May, at 8 pm.: “On the Con- 
Tommas; “ Researches on the Action of the 
” by Dr. Gladstone and A, Tribe; “On a 
” by A. Livereidge. 


CHEMICAL Socrery. 
stitution i Urea,” by 


D. 
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Mineral from New 
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BOILER EXPLOSIONS. 

Reavers of this journal have, no doubt, perused with 
the care it deserves Mr. Fletcher’s elaborate report on the 
Blackburn boiler explosion, published in our impres- 
sion. Admirable as that report is, we confess that its 
author has not succeeded in carrying conviction to our 
minds. It will be seen that Mr. Fletcher traces the 
catastrophe directly to the assumed binding of the cast 
iron mouthpiece of one of the boilers in the brick arching 
by which it was surrounded. This binding he assumes 
threw a strain on the plate immediately below the mouth- 

iece, and this strain caused iron undoubtedly somewhat 
rittle to give way. The prominent objection to this 
theory is that no evidence whatever is supplied that the 
mouthpiece in question was rigidly fixed in the brickwork 
as Mr. Fletcher supposes. Indeed, it is not easy to see 
how bricks put together as these were could so firmly hold 
a cast iron pipe as totally to prevent motion. The only 
movement that could have occurred must have gone on 
daily from the moment the boiler was first under steam ; 
and the chances are a thousand to one that the brickwork 
had at the time of the explosion accommodated itself to 
the movement of the mouthpiece ; in a word, it had become 
loose around the cast iron, and so permitted motion. 
Indeed, we are at a loss to understand what was the 
recise nature of the motion to which Mr. Fletcher refers. 
he manhole was fixed about the middle of the length of 
the boiler, at a kind of neutral point, in fact, from which 
the boiler could expand and contract either way; and as 
to the rise and fall of the boiler under changes of tempera- 
ture by “hog, ing,” that could only cause the mouthpiece 
to slide up am own in the brickwork. It is to the last 
degree unlikely, we think, that any true binding ever took 
place between the cast iron and the brick arch; nor is it 
more than an assumption that the fracture began at the 
manhole. At all events, Mr. Fletcher has not adduced any 
conclusive proof to that effect, nor is it, indeed, possible to 
demonstrate the truth of his theory as regards this point. 
It must be understood that while stating this we & not 
mean to assert that Mr. Fletcher is entirely mistaken. It 
is quite possible that he is right. All that we insist on is 
the existence of certain measures of probability that he is 
wrong. His statement that double and triple explosions 
always originate with one boiler only, which inflicts suffi- 
cient injury on other boilers to cause their explosion, 
although, no doubt true as regards some cases, and possibly 
true as regards all cases of the kind, must be received with 
equal caution. If our memory serves us, in more than one 
instance the flues of two boilers have collapsed simultane- 
ously without direct injury to the shells; and it is to be re- 
tted that in the instances of multi-explosions supplied 
by Mr. Fletcher in his report, he has not stated whether 
they were all due to the bursting of shells only. It ap- 
pears that the boilers in question were insured by the 
Manchester Steam Users’ Association, and Mr. Longridge, 
as chief engineer to that association, has sent in a report, 
which will be found in another page, taking a very dif- 
ferent view of the cause of the catastrophe. Mr. Long- 
ridge, it will be seen, has nothing to say about the binding 
of the manhole mouthpiece. He attributes the explosion 
to the over-heating of the upper plates of the boiler, and 
asserts that the explosion was due directly to the unequal 
expansion of the shell Mr. Longridge is not more happy 
in his theory than Mr. Fletcher. In order to prove that 
he is right, he must also prove that the first failure oc- 
curred in the bottom plates, which he has not attempted 
todo. The only effect of over-heating would be to place 
the top plates in compression, and the tensile strain would 
be thrown wholly on the bottom seams and the flues. The 
expansion would all be above, and the boiler would rise in 
the middle and sink at each end. It remains to be proved 
that such rising in the middle could rip the bottom plates, 
suppo' as they were by the flues. We know that 
boilers as much as 70ft. long and 4ft. or 5ft. in diameter 
work for years in connection with blast furnaces, but they 
rarely if ever explode. They are subject, it is true, to 
seam rips; but disastrous results are seldom recorded from 
their failure. If Mr. Longridge is right, a great strain 
would no doubt be thrown on the lower portions of the 
boiler; but it does not really appear that the lower seams 
gavo way first. It is difficult to understand how they 
could, seeing the way in which the ends were tied together 
by the flues; and Mr, rap ow is especially unfortunate 
in attempting to bring in the jointing of the flue tubes by 
flanges as contributing to a catastrophe with which they 
had obviously nothing whatever todo. The fact is that 
neither Mr. Fletcher nor Mr. Longridge knows what caused 
the explosion. Each thinks in all honesty that he has 
solved the problem, but if one be _ than the other is 
wrong, for in the main, although they agree on certain 
minor points, their theories are irreconcileable, and the fact 
remains that ge of new boilers of the most improved 
type, constructed without to expense by eminent 
makers, in perfect order and under the care of a society 
whose reputation guarantees first-class inspection, explode 
with most disastrous results, If the Blackburn boilers 
were not safe, then apparently no human precautions can 
make a boiler safe; and the circumstance that the two most 
eminent boiler inspectors of the day are totally divided 
as to the cause of the explosion affords ample evi- 
dence that it was distinctly abnormal in its character. 
The Blackburn catastrophe certainly affords one of the 
most remarkable problems on record with to the 


source of boiler explosions ; and without attempting to give 


any complete explanation of thecause, we may avail ourselves 





of the event to speculate a little on certain phenomena con- 
nected with the generation of steam which are commonly 
neglected. We must beg our readers to understand, how- 
ever, that speculative as the rest of this article may appear 
to them, we have no desire to invest boiler explosions with 
any mystery. Asa rule they are the direct result of very 
simple and obvious causes; but it is still possible that 
exceptions may arise, and it is unquestionable that explo- 
sions have occurred which are but imperfectly explained on 
any received hypothesis. 

When a boiler explodes there is a tremendous exertion 
of force manifested. This force may be measured in 
foot-pounds, and nothing is more easy than to predicate 
how many foot-pounds will be set free if the boiler should 
give way. A rough estimate may be thus arrived at. Let 
us say that a given Lancashire boiler, 30ft. long and 7ft. 
in diameter, burns 600 1b. of coal per hour. The theoreti- 
cal value of this coal we shall put down at 14,500 heat 


units per pound. Of this one-half, we shall say, is trans- 
mitted to the water in the boiler, the rest being wasted in 


ways well understood. Let us suppose that one hour is 
required to get up steam to the required pressure of, 
suppose, 701b., although the pressure is not very material. 
Consequently 6001b. of coal will be burned in getting upsteam. 
This represents 600 x 14,500 = 8,700,000 units ; of this 
one-half, or 4,350,000 units, go into the water in the boiler 
and are stored up there. But each unit represents 772 foot- 
pounds ; consequently the force treasured up in the water in 
the boiler is equivalent to 772 x 4,350,000 = 3,358,200,000 
foot-pounds—a number as much beyond human compre- 
hension as eternity itself; it is very nearly 150,000 foot- 
tons. In other words, the boiler has stored up within it force 
enough to lift 1000 tons 150ft. high. If this boiler were to 
burst, this enormous force would be set free, and must be 
exerted on something. We shall not stop to speak now of 
the distribution of the force during the period of explosion ; 
we shall come at once to the aspect of the matter to which 
we wish to call attention. How and why is it that all this 
force is stored up in a boiler under certain conditions, 
while under others it is suddenly liberated? The answer 
is, of course, that the storing up is due to the pressure 
brought to bear on the water, which keeps the molecules 
pe sayy and that when the pressure is removed the mole- 
cules fly apart. For want of a better answer we suppose 
this must be taken as correct ; and yet it involves a peculiar 
difficulty. The pressure is obviously exerted by the steam 


lying above the water, and intervening between it and the 
shell. It is not necessary to go into figures to point out, 


however, that the work which would be required to com- 
press the comparatively small quantity of steam above the 
water to a pressure infinitely above that which the shell 
could withstand, would represent but a small portion of 
the whole power stored up in the boiler. As we have seen, 
the water could lift 1000 tons 150ft. high. If we suppose 
the water-level to stand at such a point that it coincides 
with a chord of the are of our imaginary boiler 3ft. 2?in. 
long, we shall have an area of about 100square feet, and with 
a pressure of 70 lb. we shall have a load on the surface of 
the water of say 500 tons. If the water rises it must com- 
press the steam above it, and by so doing augment the load. 
The surface will be reduced also, and regarding the water 
as acting the part of a solid piston contracting in area as it 
rises while the pressure augments, we should require a 
somewhat complex calculation to decide the precise amount 
of work done by the water in rising to any given level, 
which it is not necessary to introduce here. Our readers 
can easily work the problem out for themselves if they see 
fit. So great is the power stored up in the boiler, that it 
exceeds by at least 100 times any possible demand which 
may be made upon it by the instantaneous rise of the 
water to such a level as to insure a bursting pressure. 
It is not necessary to consider here what the average 
augmented pressure need be. It may be taken for granted 
that the instantaneous rise of the water in a boiler through 
aspace varying with the steam-room, and in Cornish or Lan- 
cashire boilers, seldom exceeding a foot or a foot and a-half, 
would double the pressure, while an augmentation of the 
volume of the water by one-third would so far compress 
the steam that the pressure would rise to a point at which 
iron plates an inch thick would be torn like paper. We 
have shown then, indisputably, first, that an ample store 
of power exists in the water to effect a sudden rise in level; 
and secondly, that a sudden rise in level would cause such 
an augmentation of pressure that an explosion must ensue. 
The next question to be solved is, is it impossible for such 
a rise to take place! 

In considering this phase of the problem, we must first, 
settle what a rise in the water-level means. We do not 
speak of that sudden upheaval of water which has been 
said to occur in some vertical boilers—a rapid generation 
of steam driving all the water to the top. This would not 
practically diminish the capacity of the boiler, and would 
not cause an explosion directly, although it might lead up 
to one as a result of the overheating of plates with which 
water was no longer in contact. The rise in level to which 
we refer must be due to a sudden dilatation of the body of 
water in the boiler, which is a very different thing. We 
have now to consider whether there are any reasons to sup- 
pose that such dilatation is possible, and ne they are. 

Water may be regarded as composed of molecules, which 
are perfectly moveable among themselves; and a body of pure 
water may be looked on as perfectly homogeneous—that is to 
say, the place of each molecule is independent of that of its 
fellows, and any molecule may assume any ition which 
has previously been occupied by another molecule. When 
freezing takes place the molecules segregate themselves in 

ups which constitute crystals, in obedience to some un- 
Sah cause ; certain molecules are then in closer contact 
than other molecules, and in the process of segregation 
heat is abandoned equivalent to 140 units, or 108,080 foot- 
pounds per pound of water. In order to separate a pound 
of ice into its constituent molecules, therefore, 108,080 foot- 
pounds of work must be done on it or in it. To convert 
a pound of water into steam of 212 deg. we must im to 
it 1146°6 units of heat, the effect of which is to drive the 
molecules of water so far a that the volume is aug- 
mented from unity to 1641°424, Watt used the rough-and- 
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ready rule, that a cubic inch of water becomes a cubic foot 
of steam. Now, when heat is applied to the water ina 
boiler, circulation commences, and after all the water has 
been brought to the temperature of 212 deg., or thereabouts, 
boiling begins—that is to say, certain of the molecules 
are driven apart by heat to the extent necessary to the pro- 
duction of a bubble of steam. This rises to the top, and 
other molecules take its place, and are in turn driven apart 
and become steam. How does it happen that all the water 
in the boiler is not heated higher te the boiling point, 
and goes on accumulating heat, so that finally the whole 
bursts at once into steam? Possibly there is not in the 
range of physical science a more profound problem than 
this, and we specially commend it to the attention of our 
readers. The usual explanation is that water being a non- 
conductor, those molecules nearest the source of heat take 
it up, and being driven apart in consequence, become steam. 
In other words, it is assumed that two molecules, say, of 
water, close to a hot plate, will take up five or six times as 
much heat as they had before, repel each other, and 
flying apart, become two molecules of steam. If 
water were a good conductor this could not take 
place, and the heat, instead of being concentrated 
in a few molecules at a time, would be equally 
diffused through the mass of water, and no steam could 
be made until all the water was raised to the same tem- 
perature, and then an explosion must ensue. There is reason, 
we think, for accepting this theory with much hesitation. 
As a matter of fact it is not true that want of conductivity 
always stands in the way and prevents a given volume 
of water from being all heated up to the boiling point, 
taking in the further increment of heat required, and then 
exploding. For example, if water deprived of air be heated 
in small quantities under oil, it may be raised to a tempera- 
ture above 212 deg., and will then explode, the whole being 
converted in a moment into steam. This is precisely 
analogous to the fact that water may, if kept at rest, be 
cooled below 32 deg., and will then instantly be converted 
into ice when agitated. Now it is obvious that before the 
molecules of water can be moved sufficiently far asunder 
to make steam, they must be separated by some lesser dis- 
tance. A certain amount of work will be performed in 
separating two molecules far enough apart to represent 
steam. ‘The same amount of work would separate very 
many more molecules to a much smaller distance. Putting 
this into other words, let us suppose that instead of all the 
heat being taken up by a succession of molecules impinging 
on the hot plate and becoming steam, that such a rapi 
circulation set in that no two molecules of water could 
get heat enough to become steam, although they would 
obtain heat enough to be removed much farther apart 
than they were before. The direct result would be a dilata- 
tion of the volume of water, which might or might not, ac- 
cording to certain obscure causes, be rapid or slow. If it 
were rapid it might, as we have shown, cause such a rise in 
water level as to compress the steam above the water, and 
before the steam could overcome the inertia of the safety 
valve a tremendous explosion might ensue. In practice we 
have everyday-evidence that this driving apart of the 
molecules, or dilatation of water, does take place, for 
it will be found that the level of the water frequently 
rises ina boiler to an extent which can in nowise be 
explained by the mere expansion of water from heat. It 
appears, indeed, that there is nothing to prevent the 
gradual or sudden separation of all the molecules of water 
in a boiler to a distance greater than that which they 
originally occupied, instead of the flashing into steam of a 
comparatively few molecules, but some obscure and 
scarcely considered cause or law, the nature of which 
is little understood. The phenomena of ebullition are 
ordinarily attributed to the want of conductivity in the 
water; if this law did not exist, then water would go on 
accumulating heat and dilating by degrees, The molecules 
would separate gradually, and the work of steam formation 
would be a work of true and continued expansion ; but an 
increase in volume of one-third would be so small as com- 
pared to the whole general dilatation that it would not be 
noticeable, and might very readily take place in an almost 
inappreciable period of time. For ourselves, we have no 
doubt whateverthat remarkable dilatation of water now and 
then does take place, which cannot be explained otherwise 
than by the incipient tendency of the whole mass to become 
steam. Thus, if we open a safety or stop valve suddenly 
and relax pressure, the water flies up in the gauge. The 
received opinion is that this is due to the sudden formation 
of steam in the body of the water; but why should one 
rtion of the whole body of water equally hot be more 
kely to fly into steam than another? The question is 
unanswerable; and we assert that under the given condi- 
tions the molecules of water throughout the mass do tend 
to separate themselves—and do separate themselves—and 
the direct result is an increase in the volume of water in 
the boiler. 

Again, is it not possible that certain causes may induce 
the sudden dilatation of the water in the boiler as a mani- 
festation of energy, instead of the conversion of the water 
bit by bit, so to speak, into a much larger proportionate 
volume? Thus if the fires are drawn and the safety valves 
opened slightly, all the force previously stored in the 
boiler will escape by the conversion of a certain portion 
of the water into steam. But this energy so spent might 
also be spent in dilating the water, and compressing the 
steam above it already. No good reason can be assigned 
why the energy stored in the heated water should exert 
itself in one way and not in another; and to carry this 
line of argument further we may add that no reason can 
be assigned why the energy stored in the water should not 
manifest itself suddenly insteady of slowly, and cause 
not only the dilatation of water but a copious formation of 
steam. We shall conclude this speculative article by 
citing the analogy which exists up to a certain point between 
gun-cotton and heated water. If we set fire to a — 
cotton cartridge or — it ve wine a —, “om 
exploding, just as a valve wi egrees di 
all’ the steam potty = he when open, if the fires 


are drawn. Tf a cieniler cqsteidgs is ignited by a little 
fulminate of mercury, we have a seding expliton. The 





work set free by the slow combustion of the cartridge is 
precisely the same as that set free in the detonation of a 
similar weight of gun-cotton. Is it impossible that an 
event analogous to the explosion of a percussion cap in a 
gun-cotton charge cannot take place in a steam boiler, with 
the immediate result of causing an enormous dilatation of 
the water, or the direct liberation of a t volume of 
steam? The force required for the work of explosion, and 
a great deal more, is, as we have said, ready. It only needs 
liberation to insure a catastrophe. It would be worth 
while to try what effect would be produced by exploding a 
small charge of gun-cotton by electricity in the water of a 
boiler carrying, say, 70 lb. steam. It is quite within the 
range of possibility that the unstable equilibrium of the 
molecules of water would be overset by the concussion, 
and that a true steam boiler explosion would result. 

Once more we desire to warn our readers that this 
article is strictly speculative and suggestive. We have 
sketched a possible theory of certain boiler explosions very 
few in number, but we do not claim for this theory more 
than a substance or basis of probability. It is quite cer- 
tain, however, that men even of the highest attainments 
are after all really very ignorant of the true nature of 
steam and water, and their relations to energy; and while 
this ignorance exists speculation on the phenomena of 
ebullition, and its possible consequences, cannot be out of 
place in this journal. . 


STEAM REGENERATION, 


A sort time ago, a party of scientific men assembled 
at Statford House, by the invitation of the Duke of 
Sutherland, and became witnesses to one of those pretty 
little puzzles in natural science which serve to show that 
our definitions are occasionally somewhat too narrow to 
comprehend all the facts to which they stand related. To 
make a body hotter by bringing it in contact with a 
colder one seems altogether a paradox, unless we include 
the idea of chemicalaction. So also to think of condensing 
steam by passing it into a liquid hotter than itself seems 
rather a forlorn hope. When Mr. Spence proposed 
to apply steam in such a way as to make a liquid 
boil at a temperature much higher than that of the steam 
itself, he was told that such a result would be “contrary 
to the laws of nature.” Nevertheless, Mr. Spence was 
prepared to perform the feat, seeing that he had already 
accomplished it. So at Stafford House he—or rather his son 
—boiled water in a flask, and turned the steam into an open 
glass tumbler containing a certain liquid with a boiling 
point considerably above that of water. After a few 
minutes this liquid apparently boiled, and gave off steam 
which was estimated as equal to a pressure of 30 Ib. on the 
squareinch. The liquid was simply water with a strong ad- 
mixture of caustic soda. We have since repeated the ex- 
periment, taking care to have the caustic soda thoroughly 
dissolved before introducing the steam. By this precaution 
we excluded the effect of the heat which is evolved while 
the alkali is dissolving. The steam from the flask of boiling 
water was then introduced, and in a few minutes the tem- 
perature of our solution rose to 226 deg. Fahrenheit, 
where it remained stationary. In this instance the solu- 
tion was placed in an open-mouthed flask, and the tempe- 
rature of the rising steam in the neck of the flask was 
between 215 and 216 deg. There was a good deal of 
— in the liquid, But we can hardly say it was 

iling. 

om the exhibition of the experiment at Stafford 
House, the elder Mr. Spence offered an explanation of the 
phenomenon in the language of the old material theory. He 
suggested that the caustic alkali had a greater affinity for 
water than for caloric. Hence the soda arrested the 
water of the steam and liberated the accompanying caloric, 
which accordingly became free to heighten the temperature 
of the surrounding liquid. Of course this antiquated 
ower pd jarred somewhat on the ears of the swvants, and 
Colonel Strange intimated that if Mr. Spence was going to 
work on that line he would have to fight a battle with all 
the physicists in Europe. Still, although it was easy to 
pa with the calorific hypothesis, nobody suggested 
anything better. There was the thermometer, very pro- 
vokingly sticking fast at some elevated temperature far 
above the boiling point of water, and nobody seemed any 
the wiser for it. Cwi bono ? was one question, and in an- 
swer to this Mr. Spence exhibited a diagram showing a 
method for turning waste steam to profitable account. 
For some time the audience could not quite understand 
the diagram, and when they did they refused to believe in 
it. Mr. Crampton was ous in his questioning and 
kindly in his a, but held out very little hope that 
this caustic business would lead to any profitable 
issue. Another authority considered that nothing could 
excel the simple method of turning the waste steam into 
the tank from whence the boilers took their supply. The 
grand problem was to know what Mr. Spence could do 
with a pound of coal. If he could economically get coal to 
raise more steam than heretofore, fame and fortune were 
his, A cheque, somewhere between £100 and £1000, 
would suffice to show what was the state of the case in this 
respect, and for this further adventure the audience were 
willing to wait, evidently expecting very little to come of 
it. Something is due to the acuteness of the elder Mr. 
Spence in detecting a phenomenon hitherto so-little known 
as to be disbelieved when stated. The younger Mr. 
Spence has embraced the idea that the peculiar pro- 
perty thus observed may be turned to a practical use, 
and there is a possibility that he may not prove 
altogether wrong. The phenomenon has not been entirely 
unknown in the past, although almost universally over- 
looked. We have reason to know that Mr. Perkins—cele- 
brated as the apostle of high bene P= years back 
made experiments resembling the one to which we have just 
referred, though with a different material. As the matter 
has thus been rendered prominent of late, and no satisfac- 
tory explanation has been forthcoming, we have thought it 
worth while to attempt a further investigation of the pheno- 
menon. For this purpose,a solution of caustic soda was made, 
containing 36 per cent. of alkali. The boiling point of this 
solution was found to be 239deg, Fah. A quantity of this 








solution, equal to 4420 measured grains, was placed in a 
glass flask to which were fitted two thermometers, one to 
indicate the temperature of the alkaline solution and the 
other that of the exit steam. A tube for conducting steam 
from a flask of boiling water dipped into the alkaline solu- 
tion, being imme to the oe} of about 34in. The 
water in this other flask amounted at the outset to 3500 mea- 
sured a. In adjusting the thermometer which was to 
show the temperature of the exit steam, care was exercised 
that neither radiation of heat from the alkaline solution 
nor any splashings from the boiling liquid could reach it so 
as to affect the readings. 

Flame being applied to the flask of water, the tempera- 
ture rose until the liquia boiled. A lesser degree of heat 
was applied to the flask containing the solution, so that the 
temperature of the latter immediately before the steam 
entered it was 133deg. With the entrance of the steam 
the temperature rapidly rose until it reached 233deg. A 
higher temperature would doubtless have been obtained 
had not the condensation of the steam diluted the liquid, 
and thereby lowered its boiling point. As a matter of 
fact, the observed temperature of 233 deg. may be taken as 
the boiling point of the solution as it then existed. The 
exit steam never rose above 209 deg., which is not a little 
curious. The experiment lasted about forty minutes, and 
during the latter part of the time the temperature of the 
solution sank from 233 deg. to 229 deg., a result doubtless 
occasioned by the lowering of the boiling point in conse- 
quence of the dilution of the liquid by the continued con- 

ensation of the steam. After the above lapse of time the 
boiling was discontinued and the apparatus disconnected. 
The water remaining in the flask was then found to be 
1750 grains, while the volume of the soda solution had 
become augmented to 5750 grains. The quantity of water 
converted into steam was, therefore, 3500—1750=1750 
grains, or exactly half. Referring to the alkaline solution, 
we observe that starting with 4420 grains, the amount at 
the end of the experiment was 5750 grains, showing, there- 
fore, an augmentation of 1330 grains. Deducting this 
increment from the total quantity of water evaporated, we 
get 420 grains. Accordingly we are led to the conclusion 
that out of 1750 grains of water converted into steam, no 
less than 1330 were imparted to the alkaline solution, while 
only 420 grains passed off finally as free steam. 

The latent heat of steam at the ordinary pressure 
of the atmosphere is 934, that is to say, every pound 
of steam condensed to water evolves sufficient heat 
to raise 934 lb. of water 1 deg. Fah. The alkaline 
solution was raised from 133 to 233, or 100 deg, 
and was maintained nearly at that temperature through- 
out the period of forty minutes. As one grain of steam 
can raise 934 grains of water through 1 deg., so 1330 
grains of steam—the weight condensed in the alkaline 
solution—are capable of raising 1,242,220 grains of water 
1 deg., or 12,422 grains of water 100 deg. As, however, 
the specific heat of a solution of potash is less than that of 
water, the steam in this case will actually do more. 
Taking the specific heat of water as unity, that of our solu- 
tion would be 0°931. Hence the steam would raise about 
13,000 grains through a range of 100 deg. As the actual 
quantity of the solution was only 4420 grains, we see that 
theoretically the latent heat from the steam would really 
raise nearly three times the amount of soda solution 
through the observed range fof temperature. The excess 
of heat shown by theory was in all probability lost by 
radiation, as during the forty minutes occupied by the ex- 
periment no provision was made to prevent the radiation 
of heat, the flask of alkaline solution being wholly unpro- 
tected. 

Of course we do not pretend that the foregoing calcula- 
tion is to be taken as altogether exact. Certain corrections 
are obviously required; but scrupulous exactness is un- 
necessary, as we are only seeking for a principle, which is 
abundantly demonstrated by those results which the most 
refined analysis would leave untouched. Proceeding with 
our experimental investigation, the next step consisted in 
trying the effect of steam on water in which a neutral salt 
had been dissolved. Thus a saturated solution of common 
salt was prepared, and the boiling point was found to be 
228 deg. Steam passed into this solution raised the tem- 
perature as high as 2265 deg. Finally, an acid was em- 
ployed, a solution being prepared by mixing one part by 
measure of sulphuric acid, specific gravity 1°84, with three 
parts of water. The boiling point of this mixture was 
237 deg.; and the admission of steam into it raised the 
temperature to 229 deg. It is singular that in this last 
experiment the original boiling point of the solution was not 
more closely approached, the deficiency being decidedly 
greater than when the other solutions were employed. 

Taking the three substances used in solution, namely, 
caustic soda, chloride of sodium, and sulphuric acid, as 
representative of alkalies, salts, and acids respectively, and 
seeing that in each case the same phenomenon occurred, it 
is a fair inference that any form of matter which would 
raise the boiling point would give a like result. The idea 
of an explanation being offered by the fact of caustic soda 
having an affinity for water, is evidently displaced by these 
more general results. That steam passing {into a solu- 
tion with a high boiling — is capable of ating Na 
temperature higher than that of the liquid from whence the 
steam proceeds is perfectly clear, and this result is 
evidently due to the latent heat of the steam, which again 
leads us to the conclusion that during the latter part of 
the process the steam undergoes condensation in a liquid 
hotter than itself. The solution seems to have the propert 
of absorbing heat until its own boiling a is attained, 
and thus reaches a temperature higher that of the 
steam by which it is heated, a phenomenon which still 
remains sufficiently paradoxical. Concerning the steam, 
we observe that it becomes resolved or condensed into the 

neral volume of the solution, and in that state—while 
iterally condensed—is hotter than it was before. 

With regard to the utilisation of the property to which 
we have thus referred, the cost of the material seems to be 
a serious drawback if caustic soda be employed. Common 


salt, although givi a ae might a 
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having a boiling oe tl above that of water? The waste 
steam on at a man might be turned into the waste 
liquid, and the heat intensified so as to become useful. 


a 


THE WOOLWICH FURNACE, 


Tue Royal Gun Factory at Woolwich has been for some time 
past conspicuous for its efforts to economise fuel, both for steam 
and manufacturing purposes, and it is now of a novelty 
in furnaces, in which the economy of fuel is a striking feature. 
It is at, present applied both to reheating and puddling, and its 
consumption of fuel and yield of iron taken with scrupulous 
accuracy. The saving of fuel is over a period rising to six months 
an average of 40 per cent., while the saving in fettling in the 
puddling furnace is scarcely less remarkable. The durability of 
the furnace is also much greater, and the provision against an 
excess of free air—the pestilent source of waste in the iron trade 
—is peculiar and effectual in saving iron, whether in reheating 
or puddling. The plan on which the furnace is constructed is to 
provide an ordinary furnace with an upcast at the rear of the 
existing combustion chamber, and in contact with it. The pro- 
ducts of combustion from the furnace are led into the said 
upceast by passing either over, under, or around the body of the 
furnace. In the upcast is placed a conical cast iron tube in a 
vertical po-ition, and between the sides of which and the upcast 
are spaces for the free circulation of the products, the heat of 
which is taken up by the cast iron vessel or tube. This tube is 
fitted with a hopper at the top, and check dampers, by which 
the fuel is let into it without the intrusion of air. Its nd 
is equal to containing 12 cwt. of coal, which is kept up b 
lar charges of about 2 cwt. Its temperature is le at at a 
bright red heat, and as the fuel descends it is freely rarified. It 
is provided with an outlet into the combustion chamber, through 
which a constant stream of carburetted hydrogen is passing 
over the fuel on the fire-bars, taking up the free air passing 
through the interstices of the fuel, and arresting their wasting 
action in the furnace. The remainder of the fuel that be- 
comes coked is passed by the same channel on to the fire- 
bars coked and hot, so that no cold fuel passes into 
the combustion chamber. ‘The amount of heat thus car- 
ried back into the furnace, and which is the great econo- 
miser, can be partially estimated from the fact that in place of 
the waste gases passing off at some 3000 deg., it does not exceed 
500 deg. as they escape into the stack beyond the region of utility. 
These furnaces are not complicated by mechanical aids, the 
combustion being carried on by in-draught. They are easy of 
adaptation to existing plant, incur but a trifling expense, and 
give great durability to the bricks, being free from the chemical 
action so common to furnaces of less perfect action. The present 
puddling furnace has yielded 250 tons of iron—the work of an ordi- 
nary furnace—and is far from its termiziation. Here one of the 
wants so urgently pressed upon our attention by ironmakers 
seems to be met, where the elements of profit are patent, and 
free from sources of obstruction that have been a common bar to 
many schemes. 
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1802, Euevarine AaricuLruraL Propucer, &c., Willlam Mitchell, Brandon. 

ith April, S74. 

1807, TRANSMITTING TrLKGRAPHIc Sianats, Charles William Siemens, 
Great George-street, Westminster.—A communication from Dr, Ernst 
Werner Stemens, 

1911. Furnaces, Isaac Shimwell MeDougall, London. 

1317, Steet, John Henry Johnson, Lincoln’'s-inn-fields, London, — A 
communication from Charles Pernot.—16th April, 1874. 





All persons having an interest in op maing any one of such applications 
should leave particulars in writing of their objecti to such apy 
at the office of the Commissioners of Patents, within twonty-one days of 


its date. 
List of Specifications pablisnes during the week ending 
25 
1 





th April, 1874. 
2721, Ia Sd; 2 Yds L771, 4d.; 2811, Im, 10d,; 2880, 10d.; 2887, 

USS, Is. 4d. B02, Is; 2806, 10d.; 2007, Sd.; ZL1, 10d.; 231, 10d. ; 
2005, Is.; 2086, Sd.g QO8T, 1d.; 2040, 1s.; 2046, 10d.; 2949, Sd.; 2953, &d.; 
2054, la. 4d.; 2057, Sd.; 2058, 10d.; 2960, Gd.; 2068, 6d.; 2064, 8d.; 2970, 
Is, 2d.; 2072, 10d.; 2OTR, 1Od.; 2HT4, 10d.; 2075, lUd.; 2083, Sd.; 2085, 10d. ; 
2907, Sd; BOL, 10d,; SOLO, 1Is.; 8015, 8d.; 3017, 1s, 4d.; 8026, 10d.; 3030, 
Sd.; 8081, 44.5 3094, 10d; 8085, 4d.; 3036, 4d.; 3087, 4d.; 8038, 8d.; 3040, 
4d.; 3041, 4d.; 8042, 10d; 3043, 4d; 3044, 4d; 9048, 10d,; 8049, 4d; 3051, 
Sd: 3063, St.; SOS4, 8d.; 8056, 4d.; 3057, 8d.; 8059, 10d.; 3061, 4d.; 3062, 
4d.; 3068, 4d., 8066, 1s. Gd. ; 2067, 44.; 8069, Bd; 3070, 1s, Od.; 3071, 4d.; 
8073, In. Gd.; 8074. Is.; 3075, 4d.; 9076, 4d.; 8077, 8d.; 8078, 4d.; 8079, 4d.; 
081, Sd.; BOSS, 4d.; 8086, 44.; 8087, 4d; 3088, 4d.; 3089, 4d.; 3091, 4d.; 
8098, 4d.; 8005, 4d.; 3099, dd.; 8103, 4d.; 3100, 4d.; 3108, 4d.; 3110, 4d.; 
8155, 6d.; 8166, Sd.; 8104, 6d.; 8202, Gd.; 3492, Sd; 69, 8d.; Ol, Bd.; 298, 
1s, 2d.; 334, 10d.; 368, Gd.; 421, 6d, 


*," Spectfications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 58, must be 
remitted by Poat-office Order, made peoniie at the Post-ollice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London 















ABSTRACTS OF SPECIFICATIONS. 
3209. Rutes ror Drawino, W. Clucet and A, Simon, London.—Dated 
llth October, 1873 

The features of novelty of this invention consist in making a rule for 
drawing parallel curved or straight lines, or describing cireles, with a 
stop or adjusting screw fixed ona roller in the said rule, by means of 
which the rule will only roll a certain distance and thereby regulate the 
spaces to a nicety between lines, In order to draw curved Hana, a piece 
of metal cut with the derired curves is — to the front of the said 
rule, and in order to describe circles a hole is made at one end of the 
said rule into which a drawing pin is inserted, and by means of a pen or 
peneil fastened on to the front of the said rule, circles may easily be 
described, 

3300. Boxes ror Marcnes, Cioanerres, &c., BF. Loomes, Bow.—Dated 
11th October, 1873, 

The boxes have a sliding drawer sliding in a wrapper or case as 
commonly used for matches, Constructing the said drawer with the 
four sides and the bottom all of one piece, cut in parts, creased in parts, 
and folded up and glued or tutened together without paper pasted on. 
Similarly constructing the wrapper or case, 

3302. S.iipine Cramp ror Boots anp Snors, J. J. Ney, Hast Ham.— 
Dated 11th October, 1873, 

These cramps being made of wire, or wire and sheet metal, or sheet 
metal, or other suitable substance or material, are more easily made, and 
consequently can be sold to the general public at a cheaper rate than the 
article adapted for the like purposes set forth in the patent granted to 
Jobn Laxon MacCarthy, No, 3114, 1868, and provisional protection granted 
to the same, No. 2550, 1871. 

83305. Gas-nurner ror Gassinao Yarn, W. Bamber, Openshaw.—Dated 
11th October, 1873, 

This invention consists of a cylindrical tube made in two pieces screwed 
together, so as toadmit of casy access for cleaning, having Hots or orifices 
at the bottom to admit air, and perforated at the top. To the bottom of 
this tube or burner the inventor has affixed a small tube which screws 
into the main gas-pipe, and inside this at the top is screwed or fixed a 
smaller tube projecting ys through the bottom of the burner, This tube 
ix closed at the top, and slotted or perforated at the sides, so as to allow 
the gas to escape, but to prevent the burnt fibres or other impurities from 
falling into and blocking up the gas passage, as any burnt Rores or dust 
that may fall in through the top perforations will fall out again at the 
openings in the bottom, and thus the burner is self-clearing. 

3306. Srinnino ayy Dovuntina, 7. A. and J. T. Wa Bradford.— 
Dated 11th October, 1873.” - 

The inventors employ a guard in the form of a short tube, having a 
slit or opening in the front. This is secured to the top board, and immo- 
«tiately over the ordinary pot eyes; on an end or thread breaking tho 
guard prevents the broken end passing to the right or to the left and so 
cotens ing itself with the other threads under process of spinning or 
doubling. 


5007 ~ "ae Avraratos, W. Henderson, Glowcester.—Dated 11th October, 
873. 


The object of this invention is to call the attention of the engine 
driver (also the guard if thought desirable) of a train in motion, by 
means of an audible signal, to the danger signal when exhibited to viow, 
and thereby to avoid the risk of collision in foggy or tempestuous 
weather, 

3309, Dererminina Tre Course on Dinkotion oF Bopirs, A, Fleury, 
Havre. Dated 11th October, 1873. 

This consists in apparatus composed of a plate provided with arms, to 
which are connected by cords of varying lengths a weight and float or 
balloon, #0 that when the apparatus is set free in the air or water, it will 
n-cend or descend in an oblique direction depending upon the relative 
positions of the weight and float, which may thus be calculated before- 
veatnel, 

3310 Creansivo AND Briracuina Woots anv Paintwork, &c., W. A. 
White, London.—A communication from A. Ll Parw. —Dated 11th 
O-tober, 1878. e 

The compositions are as follows; First, twonty-two parts dry carbonate 
of potash ; fifty parts sand free from alumina and iron ; and two charcoal, 

condly, twenty-two parts dry carbonate of sodium ; seventy parts dry 
carbonate of potassium ; twenty parts ailicate ; and one charcoal. Thirdly, 
one part silica; and two parts chloride of sodium, 

3212. Canvies, W..A. Lyttle, Hammersmith.—Dated 11th October, 1878. 

rhe features of novelty are, First, the attachment of false-butte to 
candles by adjusting a suitable m to the end of each, so that the end 

the 


+ the candle shall serve as the bottom of such mould, and then filling 
mit with melted pitch, rosin, or other bituminous or resinous matter, 





which on gusting basemen 0 Seniyednenent butt to the candle; Secondly, 
e ering of infusible butts to candles by means of an interve' 
film or layer of melted pitch, or bituminous matter between 
butt the ; Thirdly, the use of a split mould, 
sories of vertical ding to the candle moulds 
for casting such false butts upon the ends of candles made in the ordinary 
candle machine, and the adaptation of the split mould as a substitute 
at the same timo for the present wooden candle clamp by which the 
candles are held when rising from their moulds; Fou the use of 
the material known as printers’ inking roller composition {n imparting 
| wecponae to the jaws of candle clamps such us are now used for holding 
6 candles, 
a ee Borters, B, Massey and J. Hill, Staford.—Dated 13th October, 


te 

This invention relates to certain tye in steam boilers, and 

consists substantially, First, in connecting together two, threo, or more 

water tubes, or tubes which contain water, or water and steam, and in 
fixing the same inside steam boilers, so that a greater number of tubes 
can be than is now possible ; fuel may be by this means econ 

through circulation of the water obtained, incrustation and priming 
reduced to a minimum, and , each set of tubes can be taken out, 
replaced, or renewed in a few minu without the necessity which now 
exists of taking the boiler to pieces or otherwise pce it. Instead 
of, as is now customary, six or eight holes being required in which to 
fix three or four tubes, as the case may be, thus weakening the boiler, if 
many are used, only two holes are required by this i tion, one for 

each junction, and as the bolt which secures the junction also serves as a 

stay bolt, the boiler is thus materially strengthened. This invention 

consists, Secondly, in surrounding the upper portion of vertical boilers, 

whether fitted with water tubes or not, with an outer casing, forming a 

smoke box, andin connecting the said smoke box with the fire box 

means of short tubes passing through the waterspace from the inside of the 
fire box to the outside of the boiler within the said smoke box. 

3314. Cuarcina Horizontat Retorts, J. Manwell, Glasgow.—Dated 
18th October, 1873. 

This invention has for its object the charging of retorts in a rapid, 
effective, and simple manner, and consists principally in imparting a 
sufficient momentum to the entire charge or quantity of coal, shale or 
other materials with which the retort is to be c ed, on bringing the 
charge up to the mouth of the retort in a scoop or holder, so that when 
the scoop or holder is arrested at the mouth of the retort the charge is 
thrown into the retort, 

8315. Emrtoyine Leap AnD Tron IN THE CONSTRUCTION AND BALLASTING 
or Suips on Vessecs, J. Harvey ard @. Pryer, Wivenhoe.—Dated 1th 
October, 1873. 

The framing of the ~*~ or vessel instead of being made as heretofore 
of either wood or iron, will according to this invention be made to consist 
of lead (or oom, or other suitable metal in combination with angle or 
other iron of suitable shape, which will be inserted, let in, or contained 
within the lead, spelter, or other metal, through the same being run or 
fixed on the outside of such angle iron- or otherwise attached and secured 





mou' and a cover formed with a V-shaped face. This improved 
ap eeeees wanna ante which has five chambers ; four of 
chambers are with 
of the said purifier is filled with small fron saturated with sal-ammoniac. 
The gasholder is provided with « teloscopie outlet pipe at the top. 
8328. Raiwwavs, W. C. Thomas, Salisbury-street, London.—Dated 15th 


Octoder, 1873. 

yz! rail with a le central rail, w which 
My my hy gy yy whenls of the 
carriages bear and run, either alone or in conjunction with horizontal 
ee and guiding wheels (wor upon and against the sides of the 
cen rail); by which arrangement t and centre of gravity of 
the er and vehicles composing the train is brought down near to the 
level of the rail, and the em of the bicycle rider is applied to rail- 
suslatouonee funy bo very tently vedeee®. and the seltty of paastaners 
mi u and the yo 
travelling at high speed will be nro i i. The underside of the 
engine and carriages may be fitted with a vertically mo frame 
a wheels or rollers, which can be when train 
has a sufficient speed and be lowered when the train is brought to 
a stand at the station or other stopping place. 
8829. Manurk, 7. A. Metcalfe, Falagrave, and W. Massingham, Bast 

ith. Dated 156A 


This provisional specifi ny ding refuse fish with 

8 oat in refuse um 

and vequnanle charcoal or absorbent ae material na 

refuse or sea-weed may be treated in like manner. 

8880. Pianororte Actions, A. M. Clark, Chancery-lane, London.—A 
communication from C. H. L, Plass, Hamburgh.—Dated 1th October, 





4 vrs) + 





1873. 

This invention relates to an imp p t, and 
consists of a spring rod fitted to slide in the stump of the hammer butt 
and provided with a knob with which the hopper after ——. from the 
notch in the butt comes in contact, whereby the hammer is held near the 
string until the key is released, so that the hopper is ready to spring back 
instantly into the notch, when the key begins to rise in order to repeat 
the blow of thehammer. The damper is — from parallel links, ins 
of being mounted to rock on a centre as usual. 

8382. Dveiwo, Mixino Oits, &c., J. L. Shorrock, Accrington. —Dated 15th 
October, 1873. 

Consists in the employment of a drum formed of a circle of horizontal 
bars or rods fixed to two end plates having pivota working in bearings 
fixed to an outer vessel containing the cleansing or dyeing liquors or 
substances to be mixed. The drum is divided in the middle at right 
angles with the axis by a number of 8 or bars, so as to form two 
compartments in which clothes or other articles to be cleansed are 
placed, and is revolved by « handle projecting outside the machine or by 
power, 

8833. Finres, FB. Bevan, Birkenhead,—Dated 15th October, 1873. 

Instead of placing these plants, after the silici or hard ting 
have been removed by ordinary methods in a liqud bath as hitherto has been 
the practice, the i t bjects them to the action of steam, vapour, 








to the timber or iron, forming the other portion or portions of the framing 
or construction of the framing of the ship or vessel, and the omployment 
of the lead or spelter will at the same time have the offect of acting as 
ballast in the ship or vessel. 
3316. Sianau Arraratus, J. Forster, Battersea,— Dated 18th October, 1873. 
According to the present invention a repeater is employed, which will 
indicate to the signalman the exact position of the distant signal arm, 
whethor such arm ison, half off, or wholly off, as also whether the light is 
out or in, 
3318. Peiroteum Os anv Sermuirs, J. S. Muir, Leeds.—Dated 14th 
Uetober, 1873, 
This invention has for its object the manner of refining petroleum by 
means of bichloride o tin. 
3319. Gas, J. 8. Muir, Leeds.—Dated 14th October, 1873, 
This invention consists in charging atmospheric air with hydrocarbon 
from petroleum, 
3320. Dovurino Frames, J. Welch, Manchester, —Dated 14th October, 1873. 
Thia invention is calculated to save labour and waste yarn, There has 
always beon a great waste of labour when an end breaks in having to pull 
back to piece up, and very frequently single instead of double yarn is 
wound, it consequently varies in strength and thickness, causing much 
waste, By the application of this invention when one end breaks the 
whole breaks. 
83321. Muces ror Spinnino, S, Pilkington, Preston,.—Dated 14th October, 
1873. 


The novelty of this invention consists in, First, that wherever it is 
applied more work will be got off the same mule; as the build of the co 
will not require the attention of the minder, he can consequently give al 
his time to piecing up broken ends, Secondly, uniformity of build 
and hard nosed cops may always be assured. 

83322. Pratine IRon pinect with Sitver or Gorn, 8. L, Delalot, Paris. ~ 
Dated 14th October, 1873. 

The foature of novelty of this invention consists in plating or coating 
iron with silver or gold directly and without the aid of copper, as now 
— by electroplaters. In order to accomplish the above object it 
8 y to facture the iron according to the following formula. 
To every 1000 Ib, o—— of iron rendered liquid by heat the inventor adds 
121d, of nickel and $1b. of manganese. The iron thus prepared may then 
be plated or coated with silver direct, by a silvering mixture composed 
as follows :—To every 100 pinta, or pounds weight of water, he adds 2 on, 
of azotate or chloride of silver (very neutral), 2 lb, of bicarbonate of soda, 
6 oz. of cyanide of potassium or sodium, and 10 drops of cyanhydric acid, 
To cout iron prepared as above with gold direct he employs a mixture 
composed as follows :—To every 100 pints or pounds of water he adds 
} oz. of chloride of gold (neutral), 441b. of bicarbonate of soda, 141b. of 
fa a mars spa of soda, los. of cyanide of sodium, and two drops of 
eyanhydric acid, To silver or gild the iron with the foregoing mixtures, 
the iron must first be rubbed with the hand and then immersed in a liquid 
composed as follows ;—To every 100 pints or pounds of water he adds 1 Ib. 
of slaked lime. The iron after i ion is i liately placed in a bath 
without being first dried, and subjected to the ordinary electro-metallo- 
plastic process, and in this manner and by these means he is enabled to 
coat iron direct with silver or gold, 

3323. Bessemer Converters anp Biast Furnaces, J. B. Sherman, 
Buckaport, U.S.—Dated 14th October, 1873. 

This invention consists as applied to a converter in the employment of 
a separate branch pipe and nozzle, connected with the existing blast pipe, 
the nozzle of the separate branch pipe entering the bottom plate of the 
converter, 80 a8 to inject iodine or other compounds directly upwards 
through the tuyeres, ‘The same ar ns t of separate pipe and nozzle 
may be adapted by slight modification to blast furnaces in general. 
3324. Iwon anv Cast Inon, J. B, Sherman, Bucksport, U.S.—Dated 14th 

October, 1873. 

This invention relates to improvements in the production of tron and of 
cast iron resulting from the reduction of the ores of iron, and consists in 
the employment of iodine, or of compounds capable of evolving iodine 
when submitted to a high temperature, in order that the iron or the cast 
iron resulting from the reduction of iron ores in either reverberatory, blast, or 
other furnaces, may be brought in contact therewith, and that the reduced 
metal may be alloyed therewith, and thereby be rendered more free from 
the ordinary impuritios. In carrying out the First part of this invention 
the inventor prefers to inject or admit the fodine or the compounds 
capable of evolving iodine, when the process for reduction is pone out 
in a reverberatory or other analogous furnace, at that point or stage when 
the reduction of the ore has been effected, this admission or, injecti 
may be effected either by the admission of iodine or of the compounds 
capable of evolving iodine at the upper portion or upon the floor of the 
furnace, or by the injection of the same from the inferior or from the 
lateral parts of the furnace, In carrying out the Second part of this in- 
vention, which has for ite object imy its in the production of cast 
iron, he prefers to use an injection a five below the tuyeres in a blast 
furnace or cupola, in order that the iodine or the com 
evolving iodine may be brought in contact with the molten metal, and he 
prefers to inject auch materials containing iodine at such periods as the 
motal may have accumulated at the inferior portion of the furnace. 
8325. Cieanine, Scatino, AnD Brorrina Tunes, 7. Black, Liverpool.— 

—Dated 14th October, 1873. 

This invention consists, First, for cleaning or scaling the internal 
surfaces of tubes, of an adjustable sleeve, through which passes a connect- 
ing rod to cause one or coed oe or hammers to vibrate, and of a drift 
provided with adjustable spring cutters. Secondly, for stopping tubes, 
of a double cone worked longitudinally by a screwed spindle, so as to 
cause wire packing or metallic rings to expand and stop the tube. 

8326. Marcurs, W. Cribb, Kensington, and J. Rackham, Blackfriars,— 
Dated 14th October, 1878. 
acnefeceta ss genet ne noice © Socmet 
ure of matches so ey may u or by friction, and 
also for purposes of advertising as described. —w sind 
|. J. Surmon, Belvedere, Kent.—Dated 14th October, 1878, 
ved apparatus is constructed as follows:—The stove or 
built of brickwork, and with a 
solid flat bottom close to the retort. The inventor constructs the 
th a double chamber which causes 
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or at pressure in a closed vessel. After treatment for, say, two hours 

with steam at 501b. pressure, he finds them easily separated and 

ready fox various uses as well as for bleaching and conversion into paper 

pulp. 

3334. Taeatixe Finrovs Sunstances, 7, Whitehead, Holbeck.—Dated 15th 
Octover, 1873. 

These improvements consist in the application to a cone or other roving 
frame of a trough for containing hot water, through which the dry roving 
passes and becomes saturated, after which it passes through guides, and is 
drawn betweon rollers made of brass, 

8385. Urivisino rue Heat or Exuavst Steam, W. Nodle, Kdinburgh. 
~—Dated Lith October, 1873. 

The features of novelty constituting this invention are the employment 
of the exhaust steam for heating feed-water and generating steam in the 
manner set forth, and the apparatus for effecting those purposes. 

83337. Musical Inarruments, W. Dawes, Leeds.—Dated 15th October, 1873. 

The First part of this i ti iste in an arrang t of special 
instrument for pupils, students, or professional organists, wherein, ~ 4 
taking advantage of the small power required from the player by suc 
an instrument, the surplus power is utilised for that purpose, and the 
instrument made self-blowing by feeders attached to tho foot-pedals, 
swell-pedal, draw-knobs, and in some cases even to the keys. The 
Second part ists in an imp i construction of wind-chest, pallets, 
and stop-action, for economising wind, so as to enable the inventor to 
carry out his invention with organ pipes as well as with free-reeds or 
vibrators, The Third part consists in an improved make of and method 
of tuning freo-reeds, and also open organ pipes, whereby the motal is not 
injured by scraping, cutting, or bending, and both kinds can be used in 
the same instrument, which is also necessary for economising wind, and 
the proper and satisfactory carrying out of the invention. e Fourth 
part consists in a necessary alteration to the foot-pedals, on account of 
the oxtra duty of blowing or actuating the feeders, By reverse levers 
or rollers applied to the naturals, they are made to require the same 
thrust or effort from the foot, as the sharps, and ‘the same slso from the 
heel as from the toe of the foot. 

3838. Wink Carvs, W. Walton, Denton.—Dated 15th October, 1873. 
This invention consists in manufacturing wire cards of wire, which is 
first drawn in the ordinary manner and then rolled. The wire thus pre- 
pared is round by preference, but may slightly depart from the circular 
in. The wire may be rolled in the ordinary manner between two 
grooved rollers, or it may be drawn between similar rollers. 
83339. Fine-Escares, J. C. Mewbdurn, London.—A communication from L. 
Gilquin and H. C. de Lacauve, Lille.—Dated 15th October, 1873. 
provisional specification describes a fire-escape composed of a 
wagon or ca’ , on which is a platform capable of being revolved so 
as to bring a ladder which is fitted thereon into any required position. 
The ladder consists of several , Which can be moved out as exten- 
sions one of another by means of a windlass, As the ladder is being thus 
lengthened and raised, a sheet of incombustible canvas is unwound from 
a roller and protects the workers. 
8340. Expansion Gar, B. 7. Hughes, London.—A communication from 
A. Henrard and L. Raymond, Brussels.— Dated 15th October, 1873 

The improvements relate to the supply valves, and when applied to a 
horizontal steam engine act as follows:—The two supply valves are 
opened alternately by means of cams worked from the main shaft of the 
engine, and the regulating mechanism of each valve has a lever clack or 
tappet for keeping the valve open the required time, there being a spring 
to close the valve when the action of the clack ceases, and the main 
feature of this invention ists in the hanism for raising the clacks 
or tappets and allowing the consequent closing of the valves, 

8341. Prorettme Snivs on Vessecs, G. F. Harrington, Ryde.—Dated 
15th October, 1873. 

This invention consists in placing two screws outside the vessel, so 
that the screw shaft will be in a line parallel with her line of passage, 
one screw being arranged on each aide near the bows, and in transmitting 
the power necessary to drive the screws from the engine or other source 
of motive power by means of universal joints. The arms or brackets 
which support the screws are secured to frames or doors which are 
capable of turning on a vertical hinge or axis at the sides of the vossel, 
the hinge or axis of the frame or door and the universal joint between 
the adjustable driving shaft and the first motion or fixed shaft op | 
made to work in the same or nearly the same perpendicular line, 
recess or chamber is formed in the sides of the vessel, to admit of the 
frame or door carrying the screw, opening inwards therein, for the pur- 

of allowing two vessels readily to pass each other, and also enable 
the vessel to pass through locks, 
8343. Dovete-actino Lirr anv Force Pumps, W. R, Lake, London.—A 
communication from: W. D. Baxter, New Yort, U.8.—Dated 15th October, 


1873. 

The First part of the said invention consists in arranging the air 
vessel over and between the two pumps, to form the fulcrum for the 
lever, in combination with a water-way, The Second part of the said 
invention is designed to prevent destruction of the pumps and t in- 
conveni and damage by water, resulting from inability to sufficiently 
empty the pump of the wator to prevent the bursting of the cylinders in 
sold weather, The Third part of this invention is designed to provide a 
jointed double journal box or bearing for the axle of the pump. 

8845. Aspwacrre Pavement anv Titers, J. J. Bennett, London.—Dated 
16th October, 1873, 

The ornamental designs to be employed for the purpose of this inven- 
tion are produced by casting metal, cement, or any material or combina- 
tion of materials of any colour or colours calculated to produce the 
intended effect, into moulds of the required configuration or 
The ornamentations when thus made are removed and 
bottom of moulds, into which a mixture of melted asphalte and 
Keene's, Portland, Medina, or any other suitable cements, plaster, lime 
or chalk, is run over the ornamentations, Such layer of 
asphalte is then increased in thickness by upon the same a mix- 
ture of Portland or any other suitable cement with coarse grit, forming a 
kind of concrete; ora mixture of tar, pitch, and sharp may be used 
in ke manner, The ornamentation may also be uced by placing 
encaustic tiles at the bottom of the moulds and pouring thereon the 


prepares capmette tn © heated stats, © fusion of the edges of the 

ustic being thereby » and lect cohesion obtained. 

The} womens or tiles when wettest asta being removed trem 120 
may be rubbed down and polished, 

, T. Washington, and J. 


8846. Wasuinwo Woo. axp fem, 8. 
Oddy, — 1 
This consists in the construction and application of apparatus designed 
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means of a cross-shaft. The 
© direction of the feed end of 

is gtven thereto by means of a crank and rack and pinion, or other 

mechanical contrivance. 

ooey. \ came W. Tom and B. Guilfoyle, Galway.—Dated 16th October, 


This invention consists in inserti or tadng two or more wicks in 

candles, instead of only one, two wicks being inserted in candles of 
small size, and three (or even more if requisite) in candles of large size. 

8348. Brickmaxino Macutnery, J. Woolley and T. Padgett, Hunslet.— 

Dated 16th » 1873. 

A table having a brick mould with loose bottom actuated by a cam; a 

rammer with ™— -r-; motion presses the in the mould to the 

clay is first passed from a 


to push the moulded brick, and at the samo time deposits a fresh quan- 
tity of clay to be moulded. 
8349. Bessemer Srext Raw Enps, H. Cooke, Grimesthorpe.—Dated 16th 


October, 1873. 

The novelty of this invention relates to the conversion of the ends cut 
from Bessemer steel rails into strips of metal, to be subsequently used 
for binding bales of goods or butts and barrels. 

8351. Burren, J. 8. Castle, Sideup.—Dated 16th Octoder, 1873. 
The feature of novelty of this invention consists in beating or churn- 
ng new milk, the yolk of an egg, and butter together in certain 
rtions, by means ot which operation the weight of the butter will be 
fouled, and the quality, freshness, and sweetness thereof in no way 
tered, 


88352. Inpicatine Tax Direction or Currents, J. B. Leslie, London.— 
Dated 16th October, 1873. 

A vertical rod carries a movable indicator and a compass, which are 
both simultaneously fixed (when the instrument has been lowered to 
the required depth) by means of a sliding weight on the rod d on 
to the indicator and locking it, also locking the ey ng on a 
spring connected with an inner rod inside the said vertical rod. 

8353. Artirictran Fur. anp Gas, A. M. Clark, London.—A communica- 
tion from L. J. Martin, Paris.—Dated 16th October, 1873. 

The improvements relate to the production of gas for en and 
heating purposes from lignite, peat, or dried wood saturated with a 
hydrocarburet, the resulting product forming a fuel —— great 
calorific power and density, also to the production of charcoal from the 
residue of the manufacture of gas from such matters, 

3355. Dressinc Metatiic Hinces, 2, Sarjeant, Baleall Heath.—Dated 
16th Octoder, 1878, 

According to this invention the hinges, the faces, knuckles, and ~~ 
of which are to be dressed, are fixed on a travelling bed or holder 
means of a weighted lever jointed to the holder. Or the holder has a 
bevel in it which receives the bevelled edge of one of the = of the 
hinge, the other flap being held down by a weighted lever. ne hinge 
fixed in the holder is carried , > a rotating cutter of the required 
shape, by the action of which the parts of the hinge to be dressed are 
operated upon, In dressing the inner face and knuckles, the flaps are 
— upon in their open position, and in my my | the outer part of 

¢ knuckles and the — edges of the flaps, the flaps of the hinge 
are operated upon in a closed state. The rotating cutters for dressing 
the curved surfaces of the hinges are made in seve! which parts are 
secured together upon the rota! axis, Or a conical cutter is used for 
a like purpose. The flat faces of the cutters are grooved radially or con- 
centrically for the purpose of obtaining a more even cutting edge. 

3356. Manures, J. B. Spence and P. Dunn, Manchester.—Dated 16th 
October, 1873. 
This invention consists in methods of wotins see phosphates of 


to ends of the or batten or to the shuttle boxes, in such a 
Noathlon that the wand te of the warps when the shed is open. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


HARDLY any orders are aes Seakes in this district at paying 
prices for either pig or finished iron, and there are only few people 
who will sell upon terms alone available, All iron is much lower 
in price now than before the colliers’ strike began, yet orders can- 
not be booked upon any terms in sufficient number to keep on 
anything like as many mills as there is fuel for, the continuance 
of the colliers’ strike, and the consequent absence from work of 
12,000 pitmen, notwithstanding. 

On Wednesday there was a meeting at Dudley, presided over 
by Mr. E. Fisher Smith, relative to the pro Board of Con 
clliation in the coal trade, No definite decision was, however, 
come to through an accident by which the Cannock Chase district 
had not received an invitation to be present, and the meeting was 
adjourned till Monday, On the same afternoon in Wolverhamp- 
ton, and to-day (Thursday) in Birmingham, some little regret was 
expressed that the meeting did not result in someting more 
definite, It was felt that very little employment can be found for 
the colliers or the ironworkers till the former are ready to resume 
work; but how they can be employed, even at a drop of 20 per 
cent., it was difficult to see, 

Mr. A. 8, H. Richardson, who is doing so much as the repre- 
sentative of Messrs, E. De San and Co,, in introducing the Bel- 
gian iron into this market, was again on 'Change in Birmingham 
to-day, and in Wolverhampton yesterday. He reported a sale in 
Birmiogham, on Wednesday, of 100 tons of bars at 10 guineas per 
ton delivered, ther with the opening of negotiations in Wolver- 
hampton for girder bars and plates to be used in Staffordshire 
engine-shops, An advanced copy of the May circular of Messrs. 
De San reports the doing of ‘‘ a brisk trade in Birmingham at a 
difference of from £2 10s, to £3 10s, per ton on English iron 
according to qualities.” The authors report a sensation of relief 
to the “anxiety” with which they contemplated a reduction at 
Birmingham on quarter-day, The relief arose out of the fact that 
as Birmingham made no change, it was not necessary that a change 
should be made in ;the Belgian prices. To have been compelled to 
make an alteration, would, they say, ‘ have been a serious matter 
for us, seeing that our prices are already calculated at the lowest 
remunerative rate.” Messrs. De San, however, leave it to be in- 
ferred that if the Staffordshire prices are brought down the prices 
of Belgian iron will follow suit. But how this can be done, and a 
profit left upon the transactions, is not clear. ‘ 

There was a stagnant market to-day in Birmingham, Prices 
which would bring profit were unattainable, Firms of standing 
did not, therefore, offer either pig or finished iron. Agents for 
first-class hemitate firms in Lancashire reported the continued 
blowing out of furnaces because of the impossibility of selling pig 
iron at less than half a sovereign under prime cost, Certain 
makers of finished iron in this district, who have their works 

tanding for a month, have this week put on two of their mills, 








alumina and iron, such as those of Redonda and Los , for the 
purpose of rendering them more valuable as manures or fortilisers. 
8357. Finertaces, J. R. Napier, Glasgow.—Dated 17th October, 1873, 

This invention has principally for its object to economise fuel, and a fire- 
pot, having a grated bottom and open top, is placed within a chamber of 
considerably larger size. The chamber is covered by a plate having one 
or more openings over the fire, and has an outlet from its lower part into 
an ordinary chimney or vent, or into a boiler or water-heater, or into a 
heat radiating drum, and thereg into the chimney or vent. The enve- 
lope or walls of the chamber may be a casing of sheet or cast iron, or of 
brickwork or a combination thereof, or it may be a water casing or cis- 
tern, with inlet and outlet pipes, and supplied from a tank or the main, 
as in ordinary kitchen range boilers. Below the ashpit of the — 
and above the outlet in the chamber, there may be an oven with its doer 
or doors entering through the side walls of the chamber, and a free space 
all round the remainder of it. When cooking is required, pots of the 
ordinary construction may be used, or there be used a rtable 
boiler or kettle, shaped to envelope the fire on all sides excopt at the 
bottom, being made with an annular water space projecting down. 

. Weavine Baas, W. Rutherford, Forfar.-—Dated 17th October, 1873. 

The features of novelty which constitute this invention are the im- 
provements in weaving bags, sacks, and similar tubular textile articles, 
also the arrangement and construction of mechanism for weaving the 
same. 

3359. Treatine Ska-werps, L. James, London.—Dated 17th Octoder, 1873. 

The weed after being washed and selected is bleachod, in order to dis- 
charge the natural colour and remove the salt from it, and then dyed 
either wholly or partially as required. In order to reprosent coral, the 
weed after bleaching is wetted with a solution of Irish moss, and sprinkled 





Yet after all the cessation they have begun without orders sufficient 
to enable them tokeep on these two mills up to the close of the week. 
Negotiations relative to Belgian iron, — yesterday, were closed 
roe oy All Belgian iron was offered in three qualities, namely, 
“usual good quality,” “best,” and ‘best best,” at £9 12s., £10 4s,, 
and £10 16s, respectively, for flat bars from lin. to Gin. wide by 
din. and apuenie Round and angle bars were offered at the 
same rate up to the 3iin. size. The same quotations were 
made to apply also to slit nail rods, ail sheets of 
6 to 18 W. G. were £10, no fixed size; but if they were cut to lengths 
£11 16s, was demanded. Sheets warranted to flange of the size No, 8 
to 18 B. W. G. only 7 x 3ft. were likewise £11 16s, The various 
grades down to No. 26 were to be had at different figures between 
that and £16 12s, 5d. If ‘best best” quality was desired then £2, 
and if charcoal sheets were needed £5 extra had to be paid. Boiler 
and ship plates of from Gin, to 15in. wide and 26ft. long were £11, 
£11 16s., and £15 16s., according to quality. Girder and other 
thick plates of 8ft, in length, 4}ft. in width, and up to jin, in 
thickness, at £11 168., £12 12s., and £16 2s, According to section 
and specification, angles and tees were offered at £10 16s, best 
uality; channel iron and girders from the same, and rails of all 
desoriptions at from £9 16s, Hoop iron up to jin. wide was avail- 
able at from £15 2s. No. 15, up to £17 10s, No, 20 W. G. All these 
prices are free in the Thames or in Liverpool. For Birmingham 
and the district 15s. 6d. more must be added, less 24 per cent. for 
t at thirty days from date of delivery, These prices 





with ground rice, either with or without dyeing. Also after ra 
and dyeing the weed is di i into a solution of raw liquid starch, pro- 
viously coloured to any particular tint required. 


3360. Bortens ro ne Emptoyep w Errectine Sovvtion, J. A. Johnson 
— ~ A communication from A. Bymael, Licge.—Dated 17th October, 
873. 

The improved boiler is made in two compartments, separated the one 
from the other - | a vertical removable ition forming a filter, which 
may be protected from injury by a perforated metal plate or sheet on 
each side, the whole being slid into grooves so as to be readily removable 
for repairs or cleaning. One of the two compartments, namely, that one 
farthest from the fire, is by preference wider and deeper than the other 
one which is nearest to the fire, and it is heated only by the flame and 
products of combustion after they have traversed a flue or passage under- 
— > the first compartment, thus avoiding the risk of injury arising from 
yurning. 

8361. Breaxinc anp Crusnine Stones, @. H. Goodman, Newington, 
Surrey.— Dated 17th Octoder, 1873. 

The inventor constructs the machine with a strong frame. On this 
frame he mounts a fixed jaw and movable jaw. The said movable jaw is 
suspended and is capable of vibrating. At the back of the said vibrating 
jaw he places a lever, The free extremity of this lever rests upon the 

»oriphery of a cam or eccentric, and by the rotation of the same the said 
lever receives a to-and-fro motion which it imparts to the vibrating jaw, 
-~ by the action of the latter the stones or other substances are crush 
or broken, 
e0ee. Ranerocrvamse Frituinos, J. Unsworth, Macelesfeld.— Dated 17th 
October, 1873. 
e = ee ——> in & ee s elastic rye ey 
sreads into silk or mixed goods for the purpose of producing a frilling in 
the fabric. The elastic rubber threads ris prepared with stoatite to pom ng 
them to work in friction with the silk » each strand or thread of 
rubber being bound with the weft and warp silk threads by the process 
termed throttleing or tabby dupeing. When the fabric is taken from the 
loom the effect produced is an ornamental elastic frill, flute, or 
effect suited for general trimming purposes and ladies’ wear. 
8868. Steam Borter anv oruer Furnaces, J. C. Mewburn, London.— 
P. and M. Dowd, Dowai, France.— Dated 17th 


Octoder, 1878. 
This provisional fication describes apparatus by means of which 
the damper is ol automatically when eS teones daar is opened. 


3364. Kiun, R. Pickwell, Hull.—Dated 17th Octoder, 1873. 

Combination of kilns to uce a regenerative effect or action ; advan- 
tageous use of fuel and hea of external air for supply of the fires. 
3365. Orpnance, @. @. de L, Byron, New York.—A communication from 

W. M. Arnold, New York.—Dated 17th October, 1873. 

These improvements in the construction of ordnance and other 
articles where strongth and durability are required, of it and cast 
aon —,,, by — the same so as so forma parte union between 

hem, so as to seoure the strength o' it and the ready for- 
mative capability and hardness of the cast iron, "i 

e Py ag ee D, Wy ts yer oF om, Tices, &., 

., H. Murray, —Dated 17th October, 1873. 
ole Sie atone Eee ee Tee 
jou y and #0 © D, © presses 
will rise Xd fall alternately, This riging and falling motion imaparte 
motion to fly-wheels, and as the speed of the fly-wheel increases, each 
orn by the 


pressing plunger will receive an impulse beyond that 
actuating ere ; thus a" nip” to the material will be seen 


O0GY, ieom, J. Moseley and T, Holbrook, Manchester.— Dated 17th Octoder, 


The nature of this invention consists in the band of 
india-rubber or any suitable material to the ren 
prevent the shuttle flying out of the shed. We 


or batten of a loom to 
the ends of the band 





will remain firm as long as our own quotations keep as at present. 

The galvanisers remain firm in their quotations for sheets, £23 
being demanded for 24 gauge. They are the firmer because of the 
upward direction of spelter, which could not be had on Birmingham 
‘Change to-day at less than £22 10s, per ton, which is 10s, advance 
upon last week, At that figure transactions were reported. The 
rise in spelter is due chiefly to an anticipated strike amongst the 
operative smelters, 

Mr, Rupert Kettle, of Wolverhampton, yesterday, in respect of 
the Somersetshire dispute, awarded the men there a larger drop 
than is being demanded by the Staffordshire masters, and in his 
award he allowed for serious losses to the Somersetshire masters 
in respect of the operation of the Mines Regulation Act. From 
the thinness of the seams and other peculiarities in the Somerset- 
shire district the underground workmen require to have much 
assistance from boys, and there, as in all thin seam districts, the 
operations are impeded, first by the necessity for discharging some 
boys under age, and next 4 the shorter hours during which the 
beys are alone able to work. When the boys are out of the pit 
the men are virtually out, and the operations of the pits are sus- 
pended, It is this, together with the other expenses incidental to 
the new Act, that is greatly increasing the difficulties of — 

roprietors in this district, where they are otherwise great eno 
y reason of the exhaustion of the seams, Whether, however, the 
men themselves have had nothing to do with diminishing the 
output I do not decide—I have my views upon that part of the 
uestion—and there were colliery proprietors on ‘Change in 
Birmingham to-day, as in Wolverhampton yesterday, who ex- 
pressed very firmly views on this subject with which it was impos- 
sible not in some degree to sympathise. The fact remains with 
reference to Somersetshire ; and employers urge that a case hardly 
less significantly in their favour could be made out as to this dis- 
trict, Mr. Kettle very properly. as the terms of submission to 
arbitration required, took the fact into account in Somersetshire, 
and an arbitrator or a board of conciliation would be compelled 
to recognise it in Staffordshire, In the Somersetshire case the 
deduction was mado under the terms of a special agreement, and 
to the extent provided by the agreement. It does not follow that 
so large a deduction would be allowable from the facts adduced 
in Staffordshire. It might be more; it might be less. The effects 
of the Act are different in different districts, Different sums have 
been mentioned as to the less or greater expense because of the 
Act in this district. In the Oldham and Ashton districts the em- 
loyers assessed it at 1s. 6d, per ton. As to other localities, I 
ms heard smaller sums mentioned, Whatever may be shown 
to be the effects of the Act in this district, there is a conourrence 
of opinion that the men would not, in the course of conciliation or 
arbitration, show an obstinate resistance to any reductions which, 
because of the Act, the masters may be able to show themselves 
entitled to claim, A conciliatory tone is fast coming about in 
reference to the present unhappy struggle here in the coal trade. 
illustrative of the high rate of wages upon which 
skilled operatives in the ironworks of this district are remunerated 
is some ence which has taken between the Gospel 
Oak Iron Company and their workpeo e, The employers sub- 
mitted the following proposition :—“‘ That rollers should receive 


£1 a day, shearers 15s. a day, and furnacemen 13s. 6d. a day ; at 
the same time we ny: under the circumstances of the met 
condition of trade, they were the highest they felt justified in 
giving, and that every endeavour should be made to keep them in 
constant work.” These terms the men rejected, and in response 
the firm say :-—‘‘ We acknowledge that at the 10 per cent, reduc- 
tion, since declared, each man would earn considerably more than 
the sum named.” 

The following circular has been received by the customers of the 
firm named ‘Stourbridge Ironworks” :—*' April 25th, 1874. —Sir,— 
Owing to the continued strike of the colliers and the exhaustion of 
our stock of coal, we shall be compelled for a time to close our 
mills. We are open, however, to book orders to your usual extent 
for future aay ata reduction of 20s. per ton on our list of 
January last, or subject to time price when executed, The current 
month's invoices will be subject to the above reduction,—We 
remain, &o., John Bradley and Co.” 

The general manufacturing industries are without alteration upon 
my last report. 

April has been a broken month in the metal market. The ces- 
sation of work by reason of the Easter holidays has not been so 
much felt this year as upon many former occasions, The month 
has been decidedly uneventful in anything but an extension of 
the unsatisfactory relati ip which has recently manifested itself 
between capital and labour in the leading departments of the coal 
and metal industries of the kingdom, combined with the manifes- 
tation of a decided reluctance on the part of the consuming world, 
both at home and abroad, to make purchases until prices have been 
declared down, Buyers’ views have been met to some extent, but 
the concession is by no means equal to the aggregate demand. No 
other course can be pursued until the expenses of production are 
brought down, and this cannot come about until workmen display 
less indisposition to bear their share of the concessions which are 
inevitable, 

_ The market in copper is altogether without tone, The quota- 
tions for the month are lower. The quotations of the market allow 
room fora negotiation between buyers and sellers. The prices 
display a weakening tendency. Tin is displaying strength; and as 
trade my tp this feature must become increasingly marked, for 
the supply is small, In lead there is not much doing, and the only 
alterations that have taken place during the month are those in 
best English pig and sheet ; W. B. is cheaper now than a month 
ago by 10s.; and sheet may be had at £1 under the quotations at 
the close of March. 

There is not much doing in tin-plates. Some buyers are hold- 
ing off to see the issue of the extensive struggle now going on in the 
Southern Principality between masters and men and on the question 
of a dropin w: , which the former find it necessary to enforce, The 
American trade has fallen to almost ni/, and the home trade in the 
better qualities is not healthy. Some Welsh masters, even before 
they gave their men notice, strove to encourage business by quoting 
prices which were a positive loss of 5s. per ton, but the result even 
in those cases was not encouraging, and some of them are holding 
large stocks, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE metal market of this district continues to show signs of im- 
ponents. Although there has been no very large amount of 
pusiness transacted during the last eight or ten » ot there is 
manifestly a better tone in the various branches of the iron trade, 
Pig iron is firmer, No. 3 foundry delivered in the Manchester dis- 
trict being worth from 72s, 6d. to 75s, per ton, and No. 4 forge from 
678. to 70s. odeapee There has been more business doing, and those 
houses who have not covered their requirements at the lower rates 
are now becoming anxious inquirers, Should the present stiffness 
continue it is, therefore, probable that some smart buying may be 
seen before long. In manufactured iron specifications do not come 
to hand so pe as could be wished, although there are more in 
quiries, and it is believed in some quarters that before many 
weeks are over there will be a return throughout the forges of 
that activity which has been wanting since the close of last year, 
At present, however, consumers appear to be very averse to giv ing 
out contracts, and they are still confining their purchases to cover 
their requirements for present consumption. Prices do not show 
the improvement which is exhibited in the raw material, and 
although good branded bar iron is worth £11 per ton, ordinary 
qualities are quoted at £10 5s., and I have heard that several con 
tracts have been placed at as low as £10 per ton delivered in the 
Manchester district. Iron ore continues flat, and there are no 
we or of oy a to notice, 

A very considerable drop has this week taken place in the price 
of coal in the Manchester district, house coal being reduced 3s, 4d. 
and other descriptions 2s, Gd. per ton. This step—which is prac 
tically general amongst the large colliery proprietors—has been 
rendered absolutely necessary by the large amount of underselling 
which has been going on for some time past amongst the smailer 
concerns, but it is hoped that a steadier tone will now be 
given to trade, The official list quotations for delivery in Manches 
ter now average about as under: — Best house coal, 20s, to 21s. per 
ton; seconds, 18s. 4d.; thirds, ls, 8d.; common, L5s.; furnace, 
lis, Gd, to 16s, ; burgy, 12s, ; and slack, %s. Gd. to 10s, Gd. per 
ton. Similar reductions have also been made in the pit prices at 
the collieries in the surrounding districts of Bolton, Bury, Clifton, 
Kearsley, Walkden, and Swinton districts, where many of the pits 
are owned by the Manchester firms, In other districts, however, 
where rates have not been proportionately quite so high, there has 
not yet been any further alteration, but there is a downward ten 
dency in prices, and the Manchester reduction will be more or less 
followed, The shipping trade has not quite maintained the im- 
provement last reported ; the coasting trade is very quiet, but 
there is a fair inquiry on foreign accounts, and prices remain 
tolerably steady. 

Following the reduction in prices the leading coalowners in the 
Manchester district have senioal to reduce the wages of the miners 
15 per cent., and at the same time to make a considerable reduo- 
tion in the wages of top men and datalers, In the Church and Ac- 
crington district the men have struck against a further reduction of 
10 per cent,, but the association, which has already sufticient on 
hand, has recommended them to resume work for the present, 
and similar advice has been given to the men in the Farnworth 
district in regard to the reduction there, 

The Manchester Scientific and Mechanical Society at their 
meeting on Tuesday had again under discussion the subject of 
tramway cars, but no definite decision was come to on the matter. 

The amalgamation is announced of the collieries of Messrs. 
Pearson and Knowles of Wigan, the Dallam Forge Company, 
Limited, Warrington, and the Warrington Wire Company, Limi 
ted, under the style of the Pearson and Knowles Coal and Iron 
Company, Limited, with a capital of £1,000,000, of which £820,000 
is paid up. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuere is, if anything, an improvement in the general tone of the 
market in this district, and many good business men, both manu: 
facturers and merchants, express an opinion that matters have 
almost, or quite, reached the worst point, They urge that orders 
have for many months past been so light and few in number that 
there must soon arise a fairly strong demand—a demand which 
will in all probability be stimulated by the lower prices of merchant 
iron just announced, They further point to the well-known fact 
that ian girders and sheets are being sent into Yorkshire and 
many other parts of the country because they oan be sold at lower 
prices than our own iron, thus proving indubitably that there is 
some demand, even though prices are too high—or rather have been 





too high—for it to be supplied locally, 
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Quotations being now much easier for sheet iron, Bessemer 
steel and rails, with other miscellaneous iron and Bessemer steel 
articles, it is thought that a fair inquiry may not 
be ex: to set in at once in augmentation of and in addition 
to the usual favours of lar customers, ’ 

That this hope is not wholly devoid of foundation is evinced b 
the fact that, despite the many ugly rumours which are 6 

ersistently circulated as to the credit of certain firms, some fairly 
| ae sales of Bessemer pig iron, ores, and ironstone have been 
made here within the past few days at prices which are not lower, 
on the average, than those current a fortnight back. 

It is also an established fact that Russian orders for Bessemer 
steel and Bessemer steel rails have just come to hand, and 
being of moderate proportions, will afford the rail mills of one ortwo 
leading firms occupation for some months to come. There are also 
inquiries in the market on behalf of India, Egypt and Italy, and 
some good specifications are on the point of being placed on account 
of Australian and Zealand lines. Sweden and Denmark were 
believed to be likely to furnish local rail mills with work, but it is 
now understood that in the latter case, at any rate, the orders have 
gone into Scotland. : 

There is a better inquiry for buffers and tires, but no improve- 
ment in the call for miscellaneous accessories, For telegraphic 
wire there is a steadily increasing demand on account of the home 
postal telegraph lines, which have been enormously extended since 
they came into the hands of the Government, and for America, 
Australia, New Zealand, India, the Cape, &c, It is known that 
for some time past there has been a difficulty in obtaining best 
Scotch pig iron—such as Coltness and Gartsherrie—for foundry 
purposes, and much inconvenience has consequently been inflicted 
upon thenumerous founders who have been t lto pecific 
brands which they cannot just now obtain for money. Attempts 
have been made to procure a substitute, the best of which would 
appear to be a special make of the Aireside Hematite Iron Com- 
pany, Leeds, which at present answers all that is required of it. 
In the Leeds district sheets have been reduced about £1 per ton 
in order to meet foreign competition, but there—as also in the 
more immediate locality whence I write—-has been no clear 
official fall in the price of Yorkshire iron, Agents for Stafford- 
shire firms are of course quoting lower prices in consonance with 
the drop declared in bars and sheets. 

The general steel trade is anything but brisk, not a few firms 
being obliged to carry on a purely “‘ hand-to-mouth” business, 
American orders are very light and few in number, except for the 
finer grades of tool, axe, and clock steel. Common steel does 
not sell at all readily, and, taken altogether, the lockout of this 
branch of industry is not by any means of a hopeful nature, 
The great crucible steel casting for the Woolwich new 81-ton gun 
was run at the works of Messrs. Thomas Firth and Sons, Sheffield, 
on Friday last. In its production 194 men were engaged, who 
emptied 628 crucibles each, weighing 70 pounds net, into the 
casting pit. The weight of the casting in the rough is therefore 
about 20 tons, its length in the mould being 13ft. and diameter 
42in. When it has been allowed to cool in a very gradual manner 
for some time, it will be reheated and well hammered by the 25-ton 
Nasmyth hammers of the firm until it is of proper size and suitable 
density. It is destined to form the interior or tube for the great 
piece of ordnance alluded to, and is the largest steel casting yet 
turnedout, It will be turned, tempered, &c., at Woolwich. Messrs, 
Firth’s works possess unequalled facilities and appliances for this 
class of heavy work. The whole of the tubes for large guns for 
the British Government are made by them, as well as the bulk of 
the barrels for rifles and other steel articles. They have erected two 
steam hammers of 25 tons each at a cost of over £33,000, and their 
lathes, boring apparatus, &c., rank amongst the most poweful and 
best finishe1 of the whole world. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue iron trade of the North of England is still beset with 
numerous difficulties and dangers, and it cannot be said on the 
whole that the situation has materially, if at all, improved since 
last week. It was expected that the reoommendation of the Shef- 
field conference would be acted upon by the blast furnacemen all 
over the country, and that the 10 per cent. reduction would be 
acquiesced in without any demur. But in this view masters have 
reckoned without their host, Numerous indications are apparent 
of an intention to resist the reduction, and at the Newport Works 
of Samuelson and Company, in consequence of the men refusing to 
work on the reduced terms, eight blast furnaces are either blown 
out or damped down, thus throwing about 500 men out of 
employment. At Witton Park Messrs. Bolckow, Vaughan, and 
Company have also damped down five furnaces pending an 
arrangement with their workmen, A difficulty of a similar 
character is apprehended at the works of the South Durham 
Iron Company, and at other establishments throughout the dis. 
trict. It is evident, therefore, that the production of Cleveland 
pig iron is being very materially diminished, and yet the stocks in 
makers’ hands continue to accumulate, Passing by any of the 
large works, one is struck with the immense quantity of pigs stored 
up—a quantity large beyond all precedent ; and it is almost un- 
necessary to say, that until these stocks have been got rid of prices 
cannot materially improve, At the same time, and owing probably 
toa slight ‘‘rig,” there was a decidedimprovement manifested in the 
tone of Tuesday’s market at Middlesbrough, Although transactions 
were not numerous, No, 3} was quoted and sold at 65s, per ton, a price 
fully 7s. in advance of the rates of a month ago, Makers take 
hope and confidence from this improvement, although it is gene- 
rally admitted {o be merely tentative and due to causes which 
cannot be sustained, Pig iron manufacturers have made up their 
minds that their operations are to be completely diso ised and 
upset by the expected great strike in the Durham coal trade, and 
it would necessarily happen that if such a strike did take place all 
branches of metallurgical industry would be completely paralysed. 
Very few manufacturers have anything like large stocks of coal or 
coke on hand, and when prices are so low and the demand so flat 
itis altogether out of the question to think of introducing supplies 
from any other district, 

It will be observed that notwithstanding the depression of trade 
in Durham and North Yorkskire, the receipts of the North-Eastern 
Railway Company have not yet suffered. For the week ending 
April 25th the receipts from mineral traffic reached £42,141, as 
compared with £39,232 of the corresponding week of last year, 

The finished iron trade is a little better employed, especially so 
far as — makers are concerned. Works that give themselves 
—— y out for this branch of the trade are fairly employed, and 
there are cases, such as that of Fox, Head, and Co., at Newport, 
where there is more work on hand now than for many months past, 
Generally speaking, however, the prospects of the future are not 
considered encouraging ; and this is especially true with reference 
to rail makers, most of whom, as we have already had occasion to 
report, are very insufticiently supplied with orders. One or two 
contracts for rails have lately been placed in this district by the 
Indian Government, and one of the largest has fallen to the lot of 
the Darlington Iron Company. In the Sunderland district rail 
makers are very slack, and one or two works have been entirely 
closed for some time. 

The proposed reduction of the wages of the miners of Cleveland 
by 124 per cent., or 2d. per ton, is still peostes, A conference Of 
miners and mineowners was held at Middlesbrough on Tuesday, 
when the latter declared that they would adhere to their resolu- 
tion for a reduction, Ultimately a reference to arbitration was 

to; but as the Cleveland miners were ype last summer 
in arbitration before Mr. Rupert Kettle to be earning quite as 
much as the Durham miners, and as the latter are asked to submit 
to a reduction of 20 per cent., it is scarcely likely that the obstruc- 
tion of the men will in this instance be of much avail, 





posed reduction of their by 20 per cent, is the all-absorbing 
uestion in trade circles at a time. It is contended by 
the miners that they did not an advance of wages equivalent 
to the yeesinet taking 20 coal yor yt Pe be two pewtcy they 
protest per cen’ wages at one fell swoop 
as Stegether’ unjust and uncalled for in the present state of the 
coal market. Opinions naturally differ very much on this matter, 
but the inexpediency of taking off 20 per cent. all at once is generally 
admitted. Had the coalowners pi to take off 10 per cent. 
now and another 10 per cent. three months hence, the probability 
is that the miners would have offered little resistance. It now 
appears, however, as if both masters and men were determined to 
ont a policy of no surrender, and, as the men will stand or fall 
by the advice of their executive, there is a serious er of a 
strike on Saturday next, when the proposed reduction will come 
into force. So imminent, indeed, does the danger appear, that 
small shopkeepers and tradesmen throughout the country have 
stopped the credit of the miners, and a are being 
made in all quarters for the apprehended struggle. The 
Northumberland coalowners are content with a 10 per 
cent. reduction, and on that basis the miners of that county 
have agreed to continue at work; but Northumberland pro- 
duces only steam and gas coal, which could not be used 
for metallurgical purposes, so that a strike of Durham colliers 
would compat stop the northern iron trade, In this respect it 
would be infinitely worse than the South Wales strike of last year. 
Arrangements are now being made to arrive at an amicable 
arrangement of the difficulty, which, however, has not changed 
the gravity of its aspect up to the present time. Altogether, 
Durham employs over 40,000 miners, who raise 17,000,000 tons of 
coal per annum. 


NOTES FROM SCOTLAND. 
(From our own Correspoudent.) 

THERE is some hope that iron may have nearly, if not quite, 
reached its minimum value for the present. Makers’ stocks are 
getting well exhausted, and the quantity in the stores is not suffi- 
ciently large to meet an average demand for any length of time. 
In these circumstances the warrant market has been getting 
stronger during the past week. The market opened at 77s, 6d. on 
Friday, and receded a little, but the tone was steady throughout, 
and a fair business was done. On Monday the opening figures 
were 78s, next week fixed, and 78s. 6d, prompt cash, and the tone 
afterwards became a little easier, closing with sellers at 77s. (id. 
There was considerable activity on Tuesday, and at the close of the 
market sellers were asking 7{s. 3d, 
It is impossible this week to give anything like the exact quota- 
tions of the makers’ brands, and I have, therefore omitted them. 
No. 1 g.m.b. may, however, be quoted at 80s. to 8ls.; and No, 3 
at 78s. to 79s, 
The shipments of pig iron from Scotch ports during the week 
ending the 25th inst. amounted to 8771 tons, being a decrease of 
4225 as compared with the corresponding week of 1873. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
1390 tons, which shows an increase of 860 over those of the 
corresponding week of last year. 
No improvement has yet shown itself in the state of the manu- 
factured iron trade, nor is any expected until the present 
unsatisfactory condition of matters in the labour market shall 
have been adjusted. 

Abundant supplies of coals are readily obtained for all purposes 
at from 2s, to 3s, wd ton under the quotations that prevailed at the 
date of my last letter. There isa great want of orders at the 
whole of the Fife collieries, and the same thing is felt at nearly all 
the sale pits throughout the country. The principal reason of 
this dulness is, of course, that so many of the blast furnaces are 
still standing idle, and the ironmasters, where men are at work, 
are sending their coals to the market. 

Several weeks ago the miners’ agents instructed Mr. Macdonald, 
M.P., to make a second communication to the ironmasters, through 





and report the result to the general office, when, if necessary, an 
ap} shall be made for the support of the men.” 

+ was understood, I am informed, that the general Sosling of 
the ran counter to any motion on the subject of reduc- 
ti er the impression that it would be premature ; but there 
poy no doubt of resistance to the reduction when offered. 

I stated lately that the colliers were beginning to move in the 
matter of the notice issued by the Coalowners’ Association. Mr. 
Halliday has bp made his appearance, and with rare diplo 
has brought all his arguments to bear on that section of the - 
working community which materially influenced the last great 
strike. I refer to the men connected with Mr. Brogden’s collieries. 
It is well known that these men were the first to give way, and 
Mr. Halliday’s efforts have been directed towards influencing them 
to ta reduction of 10 per cent., and thus, if possible, set an 
pheno to the colliers of the other districts, At one meeting he 
spoke very effectively, but I learn that the colliers have decided 
not to move in ag fos oe but ve & eye iy hoy ie 

The feeli strongly in the district that we are 
have mn FF gg One of the ee agents connected with 
a large ironworks expressed himself openly to this effect this week, 
and added, ‘*There will be a complete stoppage of all the prin- 
cipal coal-workings.” During the last strike the Aberdare Valley 
turned out immense quantities of coal, so that the want of coal 
was not severely felt ; but if in the threatened complication the 
whole of South Wales and the Forest of Dean is banded together, 
then the evils of a strike will be brought home severely to every 
household. Any supposition with regard to the probable action 
of the colliers mat te based on their known impulsiveness and 
rashness. Reason and sober judgment must be put on one side. 
Here is an instance to the point. During the whole of last week 
the men at Oakwood Colliery, Maesteg, were on strike. It appears 
that there was a complaint of short weight. The machine had 
got out of gear, and the men came out. Ina very short time the 
accident was remedied, but the men then declared that the screen 
was not correct, that the bars were too far apart, and they declared 
their intention not to resume work until it was remedied. 

At Mr. Nixon’s new pit in the Merthyr Valley the 3ft. seam 
was struck a few days ago. : 

An important resolution has been passed by the tin-plate 
workers of Monmouthshire to aid, to the extent of 5s. per week 
each man if necessary, the tin-plate workers of Carmarthenshire. 
At a large meeting, held at Newport, £40 was subscribed and for- 
warded. 

The condition of all the industries in Wales seems to be getting 
to aclimax. I now learn that a lockout amongst the anthracite 
colliers at Llanelly and district isimminent, Notice is to be given 
to the men on the Ist May, and a lockout is seriously threatened. 
The coalowners in the district have accumulated large stocks, and 
for the present the trade is in a stagnant condition. ' 

In Glamorganshire few of the coal pits are working full time. 
The reason for this is the absence of trucks, most of the rolling 
stock being literally becalmed at Cardiff. 

The Landore Steel Works announce that from the Ist of June 
all contracts will cease. In all directions I hear but one expres- 
sion of opinion about the iron trade—it is lamentably dull. 
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the miners’ law agent, asking an interview on the tt ° 
establishing a scale of wages. Mr. Dunlop, chairman of the Iron- 
masters’ Association, has replied to this communication in the 
following terms:—‘'I beg to inform you that the ironmasters 
decline to have the meeting you propose. The necessity of a re- 
duction of wages to even a larger amount than that now proposed 
must be so obvious to everyone capable of reasoning, that they 
cannot see the need of a conference on the subject.” The em- 


anything to do with the leaders of the men, who are utterly 
powerless to influencefthe situation of affairs in any degree. 

The position of matters in the different districts still adhering 
to the Conference may be briefly described. In West Calder six 
branches have got notice of fresh reductions varying from 10 to 
20 per cent. At Heywood all the men are working at 20 

xr cent, reduction. The Omoa and Cleland Iron Compan 

ave taken 2s. per ton off two pits, 1s. 6d. off a third, and 1s. 8d, 
off a fourth. At Coatbridge the miners are now offered 40 per 
cent, less wages, and those employed at Drumpellier have started 
at 30 per cent, less, Three sale colleries in the Holytown district 


miners are all at work at 30 per cent, less, with the exception of 
one pit, who have not been broken more than 20 per cent. Many 
of the Maryhill men have left the locality and obtained employ- 
ment elsewhere, and a few hundreds who are out of work have 
been making fruitless efforts to induce the union leaders to open 
the funds for their ——— The money, about £4000, is being 
kept in hand in the belief that it will be wanted to promote a 
strike when trade begins to look up a little, and there is a pros- 
ct of the —s increased. Further reductions of wages 
ave been pee at Motherwell, Larkhall, Carluke, Lugar, il. 
winning, Crofthead, and Shotts. Many men who were attracted 
to the pits from other sorts of labour during the prevalence of 
igh wages are a their way back to their old olineg. 

As illustrative of the want of information among large numbers 
of the miners, it may be mentioned that they ascribe the reverse 
of fortune under which they are at present suffering to the mis- 
management of their agents. The latter have in not a few 
instances been cashiered altogether, and on Monday last a mass 
meeting, attended by about 20,000 miners, was held at Udding- 
ston, near Glasgow, at which the ts were all but ignored. 

hree several motions were put to meeting. (1) ‘‘That the 
masters be asked to relight their furnaces, and that work be 
resumed at 20 per cent. reduction;” (2) ‘That all reducti 


ployers have thus adhered to their policy of declining to have | aH. bes 























have got notice of a reduction of 4s, per day, and the Baillieston | 






















beyond 20 per cent. be resisted ;” (3) ‘“‘That labour be suspended 
entirely until the furnaces are relighted.” The meeting was a 
scene of the greatest disorder and confusion, and, although the 
chairman declared that the second resolution had been carried, the 
large meeting broke up without realising whether any definite 
conclusion had been arrived at, 

The truth is that the condition of the markets and of trade is 
such that the employers may dictate almost any terms they like, 
and the miners roust either accept them or remain idle, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN important meeting of the ironworkers was held at gy 
last week, when Mr. Kane, the nt of the association, and a 
number of delegates ed. The discussion was private, 

and all allowed to transpire was the resolutions, which were as 
follows :—“ First, that the ironmasters have not given us 
— satisfi informa as tothe notices given to the men, 
either as to whether they intend to retire from business, or to 
advance or reduce the wages, be it therefore resolved that this 
question shall stand until the Manchester conference to 
be held not later than May 25, 1874, Secondly, that the two 





The threatened strike of the Durham miners against the pro- 


agents, Mr. Philip Harris and Mr. G. Thomas, shall wait on the 
agent of the Blaina Company as to the stoppage of Blaina Works, 
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MESSRS, SIEMENS’ TELEGRAPH WORKS. 

Tug world is by this time well aware that Messrs. 
Siemens Bros. have contributed not a little to the advance- 
ment’ df electrical science. Many men have done more 
than they have to increase our knowledge of the laws of 
electricity and to reduce this knowledge to a system, but 
very few indeed have done so much to bring electricity and 
its phenomena within the region of the applied sciences, 
Messrs. .Siemens have dealt with it, in short, as a cotton 
manufacturer does with cotton, or an engineer with steam. 
Electricity has, if we may use the words, furnished them 
with a raw material on which to work; and bringing to bear 
on the subject all that money and a profound knowledge 
of that with which they had to deal couid supply, they 
have succeeded in placing themselves in almost, if not 
quite, the first place as practical manufacturing electricians, 
Electricity serves us for the present in one way only ona 
great scale. It — the speediest ible method of 
communication, and every practical electrician is a tele- 
gvapher in the first place, whatever else he may be in the 
second. Thus when we state that Messrs. Siemens use 
electricity as a raw material for manufacturing operations, 
our readers will a understand that the firm are large 
makers of telegraph cables. But the production of 
cables by no means alone represents the range of their 
operations. Cables by themselves are inert; instruments 
are necessary to render them useful, and all that can be 
required to render a telegraph line complete in every 
respect, whether carried over a continent on posts, or sub- 
merged in the depth of an ocean, Messrs, Siemens can supply 
almost without the assistance of any other firm. It will 
be readily understood that to do this extensive premises 
and costly plant are required. Messrs, Siemens have both 
at Charlton, close to Woolwich, on the south side of the 
river. The works have recently undergone considerable 
extension, and it is impossible to say at present where the 
extensions willcease. Even now they afford occupation to not 
fewer than 3000hands, The place has been growing for some 

ears, and important work ie been done within its walls; 

ut, for reasons which are perfectly intelligible, hitherto 
Messrs. Siemens have done everything rather than court 
publicity, and very few strangers have had an opportunity 
of seeing how Messrs. Siemens produced the cables and 
instruments by the excellent quality of which they have 
made their names famous. On Saturday last, however, 
the veil was withdrawn, and Messrs. Siemens asked a large 
party of the principal engineers and electricians of the 
day, to go over the works and see for themselves how an 
Atlantic cable is made and stowed away in a ship; and to 
learn by personal examination what the “last new thing” in 
telegraph cable laying ships is like. About 200 gentlemen 
and ladies left Charing Cross at eleven o’clock by special 
train for Charlton station, from which they were conveyed 
to the works in carriages provided for the occasion by the 
firm. What they saw we shall explain presently. After 
they had seen everything that could be seen in the limited 
time—less than two hours—allowed, they adjourned to one 
of the large new buildings, as yet free from machinery, 
and there they found a luncheon provided, which should 
have satisfied the most exigeant. Very few speeches fol- 
lowed. Mr. Siemens, however, took occasion to explain 
that that was the first occasion on which the works had been 
thrown open to the scientific public, and he asked, needlessly 
as we think, that his visitors would mercifully pass over 
such shortcomings as they might discover, because every- 
thing was not yet perfect, and might not be for some time 
tocome. It is quite true that in one sense Mr. Siemens 
was right, and everything was not perfect, but in another 
sense he was wrong. Things were as perfect as knowledge 
of electrical science and the art of applying that know- 
ledge in practice could make them. But they were not 
perfect in the sense that no future improvement 
1s possible. Neither Mr. Siemens nor anyone else 
knows all about what is essentially a new science as 
yet; and it may, therefore, happen that in years to 
come all the manufacturing processes now looked on as the 
best to be had will be regarded as imperfect and unsatis- 
factory. According to the information in the 
year 1874, Messrs. Siemens had nothing to apologise for, 
and they need not have kept their works closed from any 
fear that competent judges would pronounce them unsatis- 
factory or imperfect. 

It was impossible to examine the works closely on 
Saturday because the time afforded was extremely limited, 
little more than an hour and a-half being allowed. There 
was quite time enough, however, to see that the machinery 
was of the best construction, that the hands employed were 
skilful, that great care was taken in the supervision of 
every gee and that the works are extensive, on 
the whole well arranged, and very well regulated and 
ventilated.* 


* We cannot give a better idea of what the visitors came to see 
than by reproducing Messrs. Si ’ own prog from a card 
handed to each visitor as he entered the works. Guide for Visitors : 
From entrance room through the first core-overlooking room and 
first core tank house to weighbridge; pay offices. Upstairs (first 
floor), telegraph apparatus factory, over bridge to carpenters’ build- 
ings. Second floor, cabinetmakers’ shop, instrument packing room, 
lacqueri — instrument adjusting room. Downstairs to stranding 
“ru 











shop, ind r department, second fitters’ shop, engine for apparatus 
factory, boiler for ditto, smithy, wharf, and first b— erane beller- 
house for d engine, pound engine for first cable shop, 

tan’ s’ offices, first cable-sheath and serving 


er , . 
a cable-testing room. Th h door F into the n road to the 
lan i between the cable tank houses, and per boat to 
the 8.5. F ay, and back to the landing stairs; to the cable tank 
houses, entering and leaving them from the ween them, and 
thence the head office, through door C, to the first fitters’ shop, 
round the second cable-sheathing and serving shop to large wharf, 
second steam crane, engine and boiler-house, and compound tanks for 
second cable shop. Upstairs (first floor) to hemp winding and braiding 
shop, copper cable yoy shop. Upstairs (second floor), wimwams. 
Downstairs, passing gate offices through door B into the main road to 
hemp tarring shop through door R, wire-testing department, hem: 
stores, winding shop, galvanising shop, compound wire departmen 
(tinning and sheathing shop), insulator-fitting, cementing, and packing 
d case factory, ral stores. 


core-covering shop, third king room, core-d room, 
second core-covering shop, downstairs to pesen®, fourth core-overlooking 
core-testing room, secon 


room, copper store, core tank house, gutta- 
percha store cell ee chopping room, lying » 
pot = br gutta-percha? Botte hese fo “atto, 


pam bag ee, company’s testing th 1 door O into the main 
S room thro joor 
road, through the entrance room, upstairs to luncheon room. 





We venture to affirm that not one of the visitors went 
through all the departments and over the Faraday as well. 
The time was far too short. For ourselves, at least, we 
can state that we found far too much to interest us in a 
few of the departments to extend the range of our observa- 
tions beyond them. 

The most important work which Messrs. Siemens have 
now in hand is the construction of a new cable for the 
Direct United States Telegraph Company. This cable as 
fast as it is made is being ge on board the Faraday, a 
new steamer built specially for laying cables, and a short 
description of which has y a in our pages. 
Befare going further it will be * to say what we have 
to say about this ship here. She is a very large vessel, 
capable of carrying a load of 6500 tons, She is 360ft. 
long, 37ft, deep, and 52ft. beam. She is double-ended, 
with a huge poop or flying deck at each end, from which 

rojects a species of derrick, by Messrs. Appleby Brothers, 
or carrying the wheel or sheave over which the cable 

She has three stumpy masts, and two funnels 
placed side by side, close to one end and athwartships. 
She is propelled by twin screws and two pairs of compound 
inverted engines of ther about 800-horse power 
nominal, The boilers and engines are quite distinct from 
each other, so that either set may be worked independently. 
She is, without exception, the strongest ship we ever 
saw; and all the fittings in the shape of steam steering 
r, winches, &c., are of enormous strength. The Faraday 
no beauty, however, except fitness for her pu ‘ 
Indeed, she is one of the ugliest vessels afloat. She is fitted 
with three huge cable tanks, 27ft. deep; two of them are 
45ft. ‘in diameter, and the third 37ft. In these can be 
stowed about 1500 miles of cable, representing a weight of 
some 5000 tons. The arrangements for paying out, the 
construction of the tanks, &c., is very nearly the same as 
that patented by Mr. Newall, we believe, in 1854. A 
testing-room is situated in the angle between two of the 
tanks on the main deck, and we may add that all that 
concerns the cabins, saloons, electricians’ rooms, Xc., is 
excellent in every way. 
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The first department of the works visited on Saturday was 
thecoreoverlooking room. Here thecore,covered with gutta- 

rcha and presumably ready to take its place in the cable, 
is wound on one set of reels from another set. On its way 
from one to the other it passes through the hands and 
under the eyes of an examiner, who, detecting the smallest 
trace of imperfection in the surface of the gutta-percha, 
is prompt to make it good bya light touch with a hot wire. 
The post of the examiner appeared, however, to be almost 
a sinecure at the time of our visit. The new cable is rather 
peculiar in construction, and we append a full-sized section 
and elevation of a portion of the core, Fig. 1. It will be seen 
that it consists of one thick central copper wire, round which 
are spun eleven fine copper wires, the core ing first 
through a peculiar composition, which when cold serves to 
bind the whole copper rope, as we may call it, strongly 
together. By this arrangement the largest available sec- 
tional area of copper is got with a given diameter. It is 
evident, however, that all elasticity, except that due to the 
stretching of the internal wire, is lost; whereas in an 
ordinary stranded wire rope there is always a small amount 
of resilience due to the spiral lay of the strands, The wire 
having been coated with gutta-percha, is then “served” 
with manilla fibre to a diameter of 2in., and this is in turn 
covered with ten iron wires spun on, each wire being itself 
first‘covered with hemp; after this the rope passes throiigh 
two tar troughs, tar being continually poured on it by an 
endless chain. It is then wound wih twine in a very 
—- spiral, to hold the main strands in close contact 
till the tar is cold, and the rope then passes to one 
of three or four enormous tanks on the premises 
until it is wanted on board ship, the only further 
preparation it goes through being to coat it with 
powdered chalk to prevent the coils from adhering to each 
other by the aid of the sticky tar. We need hardly say 
that during the whole process of manufacture testing is 
carried on almost continuously, so that a fault cannot 
escape detection. The shop in which cables are finished— 
that is, the “second cable and ag | shop” in the pro- 
gramme—is a large low building fitted with large wire 
spinning machines of the usual construction, and calling 
for no special comment. Motion is supplied by a com- 





pound horizontal condensing engine capable of indicating 
about 250-horse power. The engine is not yet complete, 
and only the small cylinder is employed to drive the ma- 
chinery at present, which it does very well with about 
50 Ib, steam in the Lancashire boilers which supply it. 

Upstairs on the first floor of the main building is the 
telegraph instrument shop. Here Messrs. Siemens manu- 
facture enormous numbers of instruments of all kinds, 
The work is carefully subdivided, and essentially resembles 
that of aclockmaker, All the work turned out is admir- 
able in finish, but the use of standard gauges appears to be 
limited, and we doubt that all the of, say, a printing 
instrument, would be found interchangeable with another 
machine of the same kind. Not the least interesting thing 
in this room is the machine for making horseshoe magnets 
for instruments. It consists of a horseshoe magnet sur- 
rounded with coils in the usual way. Instead of magnetism 
being generated in the horseshoe—which stands about 3ft. 
high from the ground—by a battery, an arrangement, of 
which we did not succeed in obtaining an explanation, 
is used in connection with a Siemens commutator, 
and a rapidly rotating shaft below the horseshoe, by which 
the residual magnetism remaining in the bar is utilised 
and augmented on much the same principle as that of 
Gramme, and the horseshoe is excited until it exerts all the 
force proper to its weight. To make a new magnet it is 
only necessary to draw the bar two or three times 
over the poles of the machine and the thing is done. The 
device is very pretty, and very prettily carried out, but we 
found those in charge of this department extremely reticent 
as to the details of its construction. If this were a Gramme 
machine there would be no difficulty about the matter of 
course, but we are told that it was nota modified Gramme, 
but a Siemens machine, and that was all that we could 
learn at the works ; possibly our informant did not under- 
stand the arrangement himself. 

We have no intention of giving an exhaustive description 
of the various processes carried on at Messrs, Siemens’; even 
if we had the will we have not the space requisite, and as 
we have said, a hasty glance through a large number of 
departments affords small opportunity for acquiring com- 
plete information. We cannot leave the subject, however, 
without describing the way in which india-rubber is used 
to cover cables, as the process is exquisite and totall 
different from that employed when gutta-percha is used. 
At the time of our visit some cable was being made, for 
what locality we do not know. The core consisted of six 
thin copper wires, spun together with a long twist ; all the 
wires were tinned separately before spinning. The india- 
rubber, which comes over to this country in large lumps or 
“ bottles,” is masticated and washed, and worked between 
rollers, in a way too well known now to need description. 
It is finally reduced toa thin sheet, a little thicker than 
the air-balls sold as children’s toys in the streets, Strips of 
this, about sin. wide, are cut out and wound ona reel or 
bobbin—this is mounted on a spindle on a disc, as in the 
annexed sketch ; A is a piece of iron tubing about 3ft. long, 
revolving on bearings at B and C, and fitted with a disc F 
which carries the inclined stud, which can be shifted on F. 
This supports the bobbin G, round which is wound the 
strip of india-rubber H, a thumb-screw ae the re- 
sistance of G. The wire is shown at I, and passes from one 
reel to another down the tube A ; at K a long slot is made 
in the tube, through which the strip of india-rubber passes. 
It is obvious that if the wire is prevented from rotating, 
and proceeds from coil to coil, while A and F rotate 
aan it, that the strip of india-rubber will be wound off 
Gand on the core. In this way the core receives its first 
coat. For the second, it passes through an elegant 
little machine, the principle of which is sketched in Figs. 3 
and 4, Here C is the core with its first coat of india- 
rubber put on as just described ; B B are two small rollers 
through which it passes, and D D are two strips of thin 
india-rubber about Jin. wide, one over, the other under, the 
wire. These are drawn in with the wire, which next passes 
between the edges of the grooved dises AA. These com- 
press the edges of the rubber and coat the wire equally. If 
there were nothing more the wire would appear as in Fig. 5, 
two fins of rubber, A A, sticking out at each side, It 
will be seen, however, from Fig. 4 that the lower disc has 
a thick edge, against which rotates the sharp cutting disc x; 
this shears off the superabundant fin, A A, Fig. 5, and so 
the wire comes out coated with three coatings—for it passes 
through two machines like Fig. 3—pink, round, and smooth, 
and ready to be served with canvas for use. 

We are quite aware that in this hasty sketch we have 
failed to convey any adequate idea of the magnitude and 
importance of Messrs. Siemens’ works at Woolwich. It is 
possible that we may return to the subject. For the 
present it must suffice to say that we left them, as no doubt 
did most of the visitors, very fully meng with the 
sense of the fact that Messrs, Siemens have brought no 
ordinary skill to bear on the special branch of manufacture 
they carry on. It would be well if all manufacturers knew 
as much of the theory of the operations they undertake. A 
thorough knowledge of principles is, in our opinion, essen- 
tial to success in applying those principles to practice. 








THE IRON AND STEEL INSTITUTE. 


THE annual general meeting of this Institute was held on Wed- 
nesday, in the rooms of the Institution of Civil Engineers, Great 
George-street, Westminster. The chair was ocoupied by the presi- 
dent, Mr. I. Lowthian Bell, M.P., and the followi ntlemen were 
also present,—The Duke of Sutherland, K.G., Mr, A. Brogden, 
M.P., Sir J. Whitworth, Sir J, Alleyne, Bart., Mr. H. Bessemer, 
Sir J. Ramsden, Mr. J. Dodd, M.P., Mr. W. H. Schneider, Mr. 
R. Heath, M.?., Mr. W. Millious, Mr, C, Bagnall, Mr. Cc. W. 
Siemens, F.R.S., Mr. J. T. Smith, Mr, G. J. Barber, Mr, W. T. 
Crawshay, Mr. F. W. Kitson, Mr. W. Whitwell, Mr, D. Forbes, 
foreign secretary; Mr. J. Jones, general secretary; M. Julien 
Petin, Paris; Mr. H. Wedekind, Mr. J. J. Bodmer, Mr. G. b. 
Ougleim, Rouen; Mr. C, J. Hower, Mr. J. C. Ridley, Mr. E. P. 
Martin, Cwm Avon; Mr. G. Hardy, Vienna; Mr. W. Baker, 
Mr. J. Howard, M.P.; Mr. T. R, Crampton, Mr, B, Baare, Mr. 
J. Head, Mr. J. Kitson, Mr. W. C. Copperthwaite, Mr. C, D, 
Fox, Mr. W. Richardson, &c. 

The secretary, Mr, Jones, read the fifth annual report. It ex- 
I d the pl e which the council felt that the pi as of 
the Institute had been most satisfactory, The number of 
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members on the books at the date of the last annual meeting was 
22; since then 134 new members had been elected, and the 
number now on the books was 644. The voting list contained 
sixty-four names, If all those were elected the number of mem- 
bers would be brought up to 708, The accounts for the past year 
showed that at the commencement of 1873 the balance due to the 
treasurer was £97 17s. 3d. The receipts had been £1730 5s, 3d., 
and the expenditure £1641 18s, 10d., leaving a balance in the hands 
of the treasurer of £88 16s, 5d. There was due on account of sub- 
scriptions £189, and the stock of ‘* Journals” and ‘*Transactions” 
represented £186 17s. 8d. During the year two meetings had 
been held, and fifteen papers had been read. The summer meeting 
was held in Belgium, on the invitation of the iron trade of that 
country. The reception given to the members on that occasion was 
most cordial, and the hospitality of the Belgian trade was through- 
out exceedingly profuse. The views of the members attending 
that meeting were expressed in a resolution of thanks passed at 
Liége, which the council fully indorsed. The council had consi- 
dered the desirability of modifying the rules for the admission of 
members, and they proposed that authority should be given to 
the council to elect a limited number of honorary members, not 
exceeding twenty. The retiring members of the council had been 
inated for re i The council had the pleasure of report- 
ing that, in accordance with the promise made at the last annual 
meeting, Mr. Bessemer had invested the sum of £400 in perpetual 
debentures of the London and North-Western Railway, to procure 
annually a gold medal, upon conditions which had been approved 
by Mr. Bessemer. It will be awarded at each annual meeting 
of the Institute, either to members or non-members—(1) To the 
invéntor oc introducer of any important or remarkable invention, 
either in mechanical or chemical processes employed in the manu- 
facture of iron or steel ;.(2) For a paper read before the Institute 
and having special merit and importance in connection with the 
iron and steel manufacture ; (3) For a contribution to the ** Journal” 
of the Institute, being an original investigation bearing on the 
iron and steel manufacture, and which has been or may be pro- 
ductive of valuable practical results; (4) The council, in their 
discretion, to award the medal in any case not coming strictly 
under the foregoing definitions, should they consider that the iron 
or steel trades have or may be substantially benefited by the 
person to whom such award is made. The council having unani- 
mously made their award, had requested Mr, Bessemer to present 
the medal, and they desired to express their best thanks to that 
gentleman for the establishment of a fund for providing a medal 
to bear his name. The statement of accounts was next read, 

The President moved that the report and statement of accounts 
be adopted. 

Mr. Smith, in seconding the motion, remarked that the progress 
of the Institution had been extraordinary, it was rapidly increas- 
ing, and its financial position was sound and prosperous. He 
trusted that the members and the public generally would feel that 
the higher aims of the Institute were being carried out by dis- 
seminating a large amount of useful, scientific, and practical 
knowledge among the trades with which they were associated, 

The motion was adopted, 

The President said at the formation of the Institute they had 
carefully considered the advisability of electing honorary mem- 
bers, and it was then decided that it was not desirable. Since then, 
however, the council had come to the conclusion that it was de- 
sirable to reverse that decision, and to have a limited number of 
honorary members. This opinion had arisen from their visit to 
Belgium, where they had been entertained most munificently; 
and it was thought no more appropriate occasion could be pre- 
sented than by creating honorary members, and asking his Majesty 
the King of the Belgians to consent to be the first gentleman to 
whom that honour would be accorded. On the Continent there 
were gentlemen who took great interest in scientific research in 
reference to the manufacture of iron, and they thought nothing 
would be more gracious on their part than to recognise such men, 
to whom the civilised world was largely indebted, by conferring 
upon them the distinction of honorary members of their Institute. 
The council, therefore, now asked the members to place within 
the discretion of the council the power of electing honorary 
members, the number appointed not to exceed twenty; and he 
moved a resolution to that effect. It was intended by the council 
to make one selection only upon the present occasion—namely, 
his Majesty the King of the Belgians. 

sir J. Alleyne seconded the proposal, remarking that there were 
a number of scientific gentlemen who might contribute valuable 
material to their “‘ Journal,” to whom it would be a compliment 
te eleet honorary members. 

The motion was agreed to, 

Mr. Schneider moved a vote of thanks to the President and 
council for their services during the past year. This was seconded 
by Mr. Udall, and carried by acclamation. 

The President acknowledged the compliment paid to the council, 
who, he said, were devoted to the interests of the Institute. 

Sir J. Ramsden expressed his thanks on behalf of the council. 

Mr. Brogden, M.P., proposed that the best thanks of the 
Institute be given to Mr. Bessemer for the foundation of the 
Bessemer medal, The motion was seconded by Mr. Walter 
Williams, and earried by acclamation. 

Mr. Bessemer assured the meeting that he deeply felt the kind 
expressions which had been used towards him. It was to him a 
source of one of the greatest gratifications a man could receive to 
meet the approval of so many eminent men connected with that 
branch of industry, which was a source to him of so much 
interest, and which, happily, had become a source of so much 
profit, The greatest honour that had been done him was his 
election to fill the presidential chair, and in leaving it for its 
present worthy possessor, he felt a desire to give some mark, 
however trifling—some recognition of the honour which had been 
done him in placing him there. It occurred to him that the 
institution of a medal was one best calculated to achieve that 
object, and in doing so he felt it was he who was honoured by their 
acceptance of it, Ie had also the pleasing duty of presenting the 
medal on this occasion, When ue tirst proposed to the council to 
found this medal, some gentlemen suggested that no memberfof 
the council should become eligible to receive it. The modest 
feeling prompting this suggestion could be understood, and though 
he never acquiesced in it, he was overborne by others, But 
when the time came to carry out the details, he Lovaas before 
his friends the expediency of rescinding that first view, for they 
well knew that the council, containing some thirty members, in- 
cluded amongst them the most prominent in this country of our 
seientifie and practical workers in iron and steel, and to exclude 
such a body continuously from the receipt of such a medal when 
it might be given to some one who had done much less than a 
member of the council, was a point to which he could not reconcile 
himself to agree. After a most earnest discussion the previous 
day, his stromg desire that the members of the council should be 
eligible was kindly accorded, and one gentleman proposed the 
name of the present recipient, which was carried unanimously. 
Of the nineteen gentlemen present, only one did not lift his hand, 
and that was his friend, the President, to whom the medal had 
been awarded. He need not tell them how much his friend had 
done practically and scientifically in elevating the manufacture of 
iron in this country ; and it was with the greatest gratification he 
now hand:d to him the medal, 

The President, in thanking them for the honour done him, said 
he had been scarcely convinced by the arguments which had been 
used, but these matters must be determined by the majority. It, 
therefore, became his duty to thank them, which he did most 
perfectly, for making him the first recipient of this distinguished 
mark of their kindness and generosity. In making the researches 
he had it would he idle to pretend they were undertaken irrespec- 
tive of all questions of personal interest. He felt they were con- 
nected with matte:s imperfectly wnderstood both by ironmakers 
and ironworkers, A second motive was to advance the position 
of the Institute, of which he was ene of the earliest promoters, 





The medal would be reverently preserved by him and his family 
and he should look upon it as a mark of the highest honour he 
ever received. He thanked them and his colleagues in the 
council for having come to the, conclusion that he had de- 
served to be first recipient of the medal. The President then de- 
livered the following address :— 

‘* Responding to an invitation of unmistakeable cordiality, the 
Institute held its last meeting at Liége. The terms of the request 
that we should visit our Belgian friends justified great expectations, 
but these fell far short of the actual arrangements made for our 
reception, On arriving at this important seat of the continental 
iron trade, the military and municipal authorities of the town 
assembled to do honour to the British representatives of an industry 
so peculiarly its own. Private as well as public hospitality did 
their utmost to render our sojourn one continuous festival, and 
this of so attractive a nature that it may be doubted whether the 
more severe labours of the Institute were not, in consequence, 
somewhat neglected, It could not, however, fail to be highly 
agreeable, as well as instructive, to have an opportunity of observing 
that the same spirit of frank communication of ideas which marks 
our intercourse with each other met us at every turn on the banks 
of the Meuse, The office of assuring us of the pleasure our presence 
afforded all classes of the community was undertaken by gentle- 
men distinguished in science or art, and our expedition to Belgium 
was one of the rare, if not the only occasion, where the sovereign 
of a country identitied himself with his people in offering a genuine 
welcome to so numerous an embassy of peace. Those of our body 
who had the opportunity of enjoying the magniticent hospitality 
of his Majesty the King of the Belgians will understand and 
appreciate the nature of the union which binds that enlightened 


By the use of ee all irregularity in the character of the 


manipulation to which iron is exposed may be avoided. Again, 
the use of large quantities of ore, sometimes amounting to half the 
weight of the metal, is probably beneficial. Certain it is that all 
experimenters with the Danks furnace concur in asserting the 
product obtained to be of superior excellence compared with the 
ordinary run of iron made in the furnace worked by manual labour. 
There is another circumstance in connection with the manufac- 
ture, as it has been hitherto pursued, which possesses certain 
disadvantages. When iron of high tensile power is required, no 
one disputes the value of ‘work,’ as it is termed, consisting of 
drawing out to as great an extent as possible by the rolls the iron 
under treatment. It is very questionable, however, whether any 
good arises from this mode of dealing with a material which has 
to form an object exposed to friction, and in which resistance to 
abrasion has to be guarded against. In such we may have a wear- 
ing surface, like that of a rail, composed of the original puddled 
bars, elongated until they probably do not exceed one-twentieth 
of an inch in thickness, more or less imperfectly welded. I say 
imperfectly welded, because there seems little doubt that the 
interposition of an excessive amvunt of the fused oxide of iron or 
cinder produced in the balling furnace offers a considerable impedi- 
ment to complete union. This cinder being imprisoned in the 
substance of the iron is the origin of the occasional well-known 
exfoliation of the rail, from which steel, owing to the homogeneity 
of its texture, is entirely exempt. Mechanical puddling, then, 
affords the means not only of securing iron of an improved and 
regular quality, but the power it commands of manipulating the 
metal in masses beyond the compass of human exertion will, in my 
opinion, tend to place an iron rail in a position more nearly 
approaching to one of steel. With such prospects, it cannot be 





monarch with subjects whose labours, like our own, bi 
individual prosperity with national progress, At this, the com- 

t of another session, I have been induced, at the sugges- 
tion of certain members of our council, to submit to this meeting 
a few matters of general interest to those engaged in the manu- 
facture of iron in its different stages. ‘This idea arose, in the first 
instance, from a natural wish to receive some information on the 
extent of the progress which had been made in mechanical 
puddling. It will be in the recollection of all, that, at our Dudley 
meeting, a paper was read on this interesting subject by Mr. 
Samuel Danks. The account he gave of the success, in the United 
States, of the revolving furnace which bears his name, was such 
that, under the auspices of the Institute, a commission was sent 
across the Atlantic to judge from personal examination of the 
performance of this invention. Moreover, in order to test the 
stability of the Danks furnace for puddling the iron of this country, 
quantities of pig from different localities were sent out tobe operated 
upon in presence of the gentlemen who had to report upon the 
mode in which it effected its duty. In all respects, the accounts 
received from our commissioners were so satisfactory that certain 
firms made arrangements for giving the system a proper trial in 
this country, These were:—Messrs. Bolckow, Vaughan, and Com- 
pany, Limited, Middlesbrough, who speedily had two experimental 
furnaces in operation. Messrs. Hopkins, Gilkes, and Company, 
Limited, by whom has been erected a complete forge, comprising 
two melting cupolas, twelve revolving furnaces with powerful 
shingling machine, and a set of three high rolls for reducing the 
blooms into bars. The Erimus Iron Company, also at Middles- 
brough, who have built a complete forge, consisting of twelve 
furnaces, to which is being added a finishing mill for working up 
the product into merchantable iron. The North of England In- 
dustrial Iron Company, at their works, near Stockton, erected a 
forge consisting of eight furnaces with the requisite machinery for 
obtaining puddled bars. In uddition to these establishments on 
the Tees or its neighbourhood, Mr. Robert Heath has constructed 
six furnaces in North Staffordshire. 

‘It is not my intention to go into any details of the actual results 
which have been obtained at the various establishments in which 
the trials themselves have been made; at the same time, I feel 
sure that every one present will most thankfully receive any in- 
formation with which those possessing, and authorised to commu- 
nicate it, may favour the meeting. As the preliminary investigation, 
however, into the merits of the Danks furnace was undertaken at 
the instance of the Institute itself, I deemed it my duty, in the 
absence of other communication on the subject, to make some in- 
quiry into what had up to this time been done, I did this in the 
hope that, when I brought it before you, some gentlemen would 
avail themselves of the opportunity by stating their opinion of what 
we might expect from the proposed supersession of the mere 
laborious part of the puddling process by mechanical agency. 
Speaking generally, then, I may be allowed to observe that at no 
previous period in the history of the iron trade would this change 
have been more welcome than during that which intervened 
between the meeting in 1871, when Mr. Danks read his paper, 
and the present time. For a considerable portion of it, not 
only have we had the price of labour rising to a point hitherto 
unknown in the industrial annals of this country, but there was an 
actual want of the necessary human aid to meet the extraordinary 
demand made on our malleable ironworks for their produce, 
Within the last few months, however, a great change has taken 
the place of previous prosperity ; but, in a commercial sense, we 
require, perhaps more urgently than ever, any relief which 
mechanical puddling can afford in a manufacture which all but, 
and in some cases perhaps, has ceased to be profitable, and in which 
serious difficulties are more than apprehended. I fear, notwith- 
standing, it must be admitted that the success which has attended 
the substitution in this country of the new for the old plan of 
hand-puddlivg has not invariably corresponded with the accounts 
given us by those gentlemen who reported upon its introduction 
in the United States. Nevertheless, I would not have it supposed 
that I am impugning in any degree the soundness of their ob- 
servations while engaged in their mission. It is quite possible 
that American iron may offer less difficulties while under treat- 
ment in a Danks furnace than that of this country. It is 
also equally possible that those difficulties which have been 
encountered in « continuous application of iron, such as that 
produced in Cleveland, may not have been so apparent when 
treated in more limited quantities during the comparatively short 
trials made under the personal superintendence of our commis- 
sioners. Referring now more particularly to the North of 
England, I have to observe that some alterations have even been 
found necessary in the es as well as in other portions of the 
machinery. These minor defects, so far as I can learn, have been 
overcome, and there remains the one great impediment to success, 
upon which, at Dudley, so much stress was laid, viz., the dura- 
bility of the lining of the furnace. Upon this branch of the question 
the testimony obtained in the North of England is somewhat con 
flicting. At one establishment, the entire plant, after some 
months of work, has been laid idle, and preparations are there in 
progress to alter the furnaces to the plan recommended and 
already described by Mr. Crampton ina paper read before the 
Institute. On the other hand, while admitting the existence of 
difficulties not yet entirely vanquished, the practical men who are 
directing the trials express themselves confident of ultimate suc- 
cess. In the puddling process, as it is generally understood, we 
seek to remove the substances usually associated with iron in the 
pig, such as silicon, sulphur, phosphorus, and carbon, by oxida- 
tion, either direct by the atmosphere, or more probably by a con- 
version of a portion of the iron into an oxide, which, in its turn, 
reacts upon substances which are well known to exercise a pre- 
judicial influence on the properties of the metal in its malleable 

orm, The presence of the carbon constitutes, of course, the only 
essential difference between cast and wrought iron, and it is pos- 
sible to remove this element before the other three named sub- 
stances are fully oxidised. In such a case, we will have them in 
greater or less quantity in the precipitated malleable iron, from 
which no subsequent treatment can effectually free them, Hence, 








no doubt, the variations observed in the quae of the product ; 
for the strength and efficiency of the best p' x wilt fluctuate 
in se laborious an occupation as that in which he is engaged, 





doubted that our Institute did wisely in drawing the attention of 
manufacturers to the Danks furnace, and will act prudently in 
continuing to encourage every attempt to overcome those diffi- 
culties which almost invariably beset the introduction of new in- 
ventions. Considerable importance is attached, and fairly so, to the 
superior yield afforded by mechanical puddling as compared with that 
performed by manual labour. I would point out, however, that this 
is secured at aceftain sacrifice, for in no case do I find that the 
large quantity of ore, containing 50 or 60 per cent. of iron, affords 
above 20; while, on the other hand, a large quantity of additional 
material has to be maintained for 9 considerable time at a very 
high temperature. Those members who took part in the meeting 
held in London, in April of last year, will remember a paper by 
Dr. Siemens, which excited much attention at the time, ‘ On the 
Manufacture of Iron and Steel by Direct Process.’ The informa- 
tion contained in it possessed much interest, not only in a com- 
mercial, but in a scientific point of view. We had described to us 
a furnace, having the power of commanding a most intense tem- 
perature, with the novelty of the fuel, as a gas, entering, and the 
products of combustion leaving, by the same aperture. I have 
no doubt the Institute would be glad to hear whether this 
ingenious ge of the regenerative furnace, as applied to 
ordinary puddling, continues to afford the satisfactory results 
described as being obtained by Messrs. Nettleford and Chamber- 
lain. It would be useless to detain the meeting at any length 
with what are the admitted defects of the blast furnace, so far as 
an imperfect combustion of the fuel and the absorption by impuri- 
ties and consequent deterioration of the resulting iron are con- 
cerned, Looking at what takes place in the puddling furnace, it 
seems reasonable to suppose that the phosphorus and sulphur, being 
always in the presence of more or less oxide of iron, in this direct 
process, may never, or at all events to a much less extent, pass 
over to the metal. The merit claimed by Dr. Siemens, in respect 
to economy of fuel, to the amount he names, I must confess, stands 
in my judgment on more debateable ground. It is contended by 
him that the products of combustion escape from the blast furnace 
chiefly as carbonic oxide, at a temperature of 350 deg. C.—662 deg. 
Fah.—and that plet bustionis impossible, because each atom 
of carbonic acid would immediately split up into two atoms of car- 
bonic oxide, by taking another equivalent of carbon from the coke 
present. It must, however, be remembered that this reaction would 
have to be effected in a region of the furnace where the temperature 
is insufficient for its accomplishment, that one-third or thereabouts 
of the fuel does actually escape as carbonic acid, affording the full 
measure of heat carbon is capable of producing, and that the reali 
barrier to its more complete combustion is the inertness, in a 
properly constructed furnace, of the resulting gases on the ore 
under treatment. Dr. Siemens does not, of course, deny the 
antagonistic action of carbonic acid on metallic iron; but he expects 
to avoid this, as well as the reduction of this carbonic acid to car- 
bonic oxide, by exposing the fused ore to the influence of solid 
carbon. In this way carbonic oxide, he states, is alone produced, 
and then, that this carbonic oxide is burnt to carbonic acid where 
it meets with no carbon to split it up. If the system propounded 
to us last spring admits of these conditions being fulfilled, I am 
ready to allow an excellent yield of metal from the ore will, in all 
probability, follow. I see, however, much practical difficulty in 
securing a state of things which I believe essential for commanding 
even an approximation to complete reduction of an oxide of iron. 
After allowing sufticient margin the consumption of fuel is put down 
at 25 cwt. per ton of iron; but conceding the perfect combustion 
calculated on, my own expectations are less sanguine than those of 
the author of the paper we are considering. No doubt he deprives 
the gases escaping from his regenerator of more of their sensible 
heat than happens in the blast furnace; but, as I have formerly 
pointed out, the blast furnace does satisfactorily account for the 
appropriation of all the heat evolved, and, of this heat, the waste 
scarcely exceeds 15 per cent. In the regenerative furnace, on the 
other hand, we have to deal with a contrivance where a large 
preliminary loss has to be encountered in the ‘‘ producers,” and 
then the gas therein generated has to be burnt in a reverberatory 
furnace, from which, according to the experiments of Professor 
Krans, only 17 per cent. of real effect is obtained. Whatever may 
be the ultimate destiny, of the direct process as described by 
our colleague, I, for one, am grateful to him for the valuable 
information he has acquired, and communicated to us, in his 
experiments on the reduction of iron ore in the furnace which is 
known by his name. In my first address from this chair, I 
called attention to the immense service likely to be rendered 
by the regenerative furnace in the manufacture of steel, of 
which commodity the weight annually produced has since 
then reached the important figure of 250,000 tons. Owing 
to the conditions attending its production, there is no metal more 
liable to be contaminated by foreign matter, and none more 
sensitive to the influence of such foreign matter, than 
iron. One or two-tenths of carbon per cent. may impair its 
malleability, and a little above the ten-thousandth part of phos- 
phorus, more or less, may constitute the difference between 
steel being manageable in its manufacture or the reverse. On 
the other hand, phosphorus may exist in bar iron, and even im- 
prove its facility of manipulation in the rolling mill, while its 
presence in far less quantity renders steel entirely useless, Carbon 
and phosphorus may, then, be combined seperately with iron, of 
course in very minute quantities, without serious — to the 
product; but the question has been raised lately by M. Euverte, 
of Terrenoire, whether it is not the concurrent presence of these 
elements which exercises so fatal an effect on the quality of steel. 
When Mr. Bessemer first tried to apply his steel to the production 
of a railway bar, his attempts in many—indeed, in most—cases 
were unsuccessful. Subsequent investigation made it appear that 
the passage of so large a body of air through the melted pig as is 

uisite to decarburise the iron, leaves a quantity of oxygen, 
either combined with or occluded in the iron. To remove this a 
certain quantity of spiegel is added, the manganese of which 
absorbs and removes the oxygen as an oxide. The — is thus 
used as the vehicle of recarburisation, for, in removing the yer 
absorbed in the converter, carbon at the same time is ed, 
M. Euverte points out that the employment of 7 owt. of spiegel, 
containing 9 per cent, of manganese and § per cent. of carbon, 
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to 34 tons of Bessemer steel, gives an excess of carbon ; and if less 
spiegel is used, the deficiency of manganese interferes with the 
malleability of the product. By means, however, of the substance 
known as edad. anced which is manufactured commercially 
containing as much as 75 per cent. of the last-named metal, this 
difficulty is avoided. By its aid, M. Euverte expresses the utmost 
confidence in being able to declare, as a natural law, that we may 
introduce ay nape into cast steel, provided carbon is eliminated, 
and that the less carbon the more phosphorus may be present. 
This French metallurgist does not pretend that we are entitled to 
infer that steels nia mtg | pe mo are as good as those free 
from it; on the contrary, he recommends the use of materials con- 
taining the smallest quantity of this ingredient. Inasmuch, how- 
ever, a8 we how the means of fusing wrought iron, and the 


presence of = moderate quantities, at all events—is 
declared by M. Euverte not to interfere with its malleability under 


the rolls, I have deemed the subject worthy of being brought under 
your notice. The enormous advance in the market value of coal 
in all parts of the kingdom has invested every question relating to 
its economy in our various operations with the deepest importance. 
In the case of the blast furnace this importance has been intensi- 
fied certainly in the North of England—not only by the un- 
heard-of price which coke attained, but from an absolute scarcity 
of the article. Under the double inconvenience as to price and 
supply, we may regard every hundredweight of fuel per ton of 
iron unne ily consumed to have entailed a loss of two shillings, 
while the inability of the manufacturer to obtain this quantity 
diminished his make to the extent of nearly 5 per cent., and 
this during a period of almost unparalleled prosperity. It is need- 
less to say that any chance of relief, from whatever quarter it 
might have proceeded, was watched with great anxiety, and the 
possibility that superheated blast might do something in this 
direction has conferred upon the fire-brick stoves a position of 
unusual interest. It is some time since the subject of additional 
temperature in the air used in iron smelting has been before us, 
and, therefore, perhaps I might be allowed to say a few words on 
the views which have been expressed at some of our early meetings. 
It was admitted on all sides that when hot air was first applied 
to the blast furnace, the economy of fuel far exceeded the heating 
power of the coal burnt in the apparatus suggested by Neilson. 
‘This result, later on, gave rise to an expectation that by every 
increase in the temperature of the air an economy corresponding 
to some extent to that first obtained would be realised. I have 
endeavoured upon former occasions to demonstrate that the appa- 
rently inexplicable action of the hot blast was due to what was 
equivalent to an enlargement in the size of the furnace. This was 
ettected by a substitution of heat alone for heat accompanied by 
the products of the combustion by which it was evolved, so that, 
for a given quantity of heat produced, the reducing gas had, by its 
diminution of volume, a prolonged, and, therefore, a better oppor- 
tunity of performiug its office. Actual experience has confirmed 
this explanation, for precisely the same effects have in one instance 
been produced as were obtained by the use of heated air. This 
point in regard to capacity reached, it has been my study to prove 
that all additions to the temperature of the air have no more value 
in regard to effect than the same quantity of heat evolved by the 
combustion of the fuel in the furnace itself. True it is that the 
nature of the combustion in a blast furnace is much less perfect 
than that which ordinarily takes place in the fireplaces of a hot-air 
stove; but against this we have the loss by escape of heat at the 
chimneys, radiation &c., which numerous analyses and observa- 
tions convince me is equal to half the value of the fuel consumed, 
while the actual waste in the blast furnace is only about one-third 
of this amount. Commercially, therefore, it is only by having a 
fuel of much less value than that burnt in furnaces suffi- 
ciently capacious—say 12,000 to 15,000 cubic feet and upwards 

that we reap any advantage by a previous heating of the air before 
it reaches the tuyeres. Now, if we assume the power of a fire-brick 
stove to raise the temperature of the blast 500 deg. Fah. above that 
within the reach of cast iron pipes, about 15 cwt of coke is 
the utmost economy to be hoped for by the change, i.c., provided 
my views on an identity of effect being produced by the combus- 
tion of the fuel in the furnace and that conveyed into its interior 
by the air used are correct, Chemical reasons, to which I shall 
have occasion to allude, impose, in my opinion, useful limits both 
as to size of furnace and temperature of blast; nevertheless, it is 
true that furnaces very much larger than the dimensions I have 
named continue to be built, and since we last discussed this some- 
what complicated subject many fire-brick stoves have been erected. 
I therefore invite any gentleman to communicate to this meeting 
his experience, which may justify a hope that any notable advan- 
tage is to be expected by a change in the construction of our fur- 
naces or their adjuncts. I have found an additional inducement 
in calling your attention to this interesting question by a paper 
from the pen of my able and distinguished frieni Protessor 
Tunner. This communication has been translated and published 
in the last number of our ‘ Transactions,’ and contains a criti- 
cism on the views I have propounded from time to time on 
the chemical action of the blast furnace. In particular, this 
learned metallurgist reminds me that the extent to which 
we can peroxidise the gases in the smelting process is greatly 
exceeded in the charcoal works of Styria and Carinthia. The 
subject here raised is one of great practical importance, for, in 
reality, upon it depends the existence of the useful limits of size 
of furnace and temperature of blast just alluded to. My friend 
very properly admits that the law I have enunciated on the escaping 
gases was confined to smelting Cleveland ironstone with coke, 
although I believe it is one equally applicable to most other ores 
where mineral fuel is used. Moreover, I did, towards the end of 
my work on iron smelting, call attention to the remarkable circum- 
stance that, instead of 100 volumes of carbonic oxide being associated 


with 40 to 45 volumes of carbonic acid, these proportions were | 


greatly exceeded at Kisenerz in the production of white iron from 
spathose ore. So doubtful was I of this and so incredulous of the 
small quantity of fuel required, that Prof. Tunner, at my request, 
had the analyses of the gases repeated, and the performance 


of the furnace carefully noted. The results of this examina- | 


tion are given in his paper, from which it would appear a ton 
of white iron is obtained with 14 cwt. of charcoal, with the blast 
heated to only 300 deg. C. (572 Fah.), while the escaping gases 
give as much as 64 volumes of carbonic acid for every 100 volumes 





of carbonic oxide, or about one-half more than in any instance in | 


my experiments, But here again there seems to be a limit beyond 
which oxidation cannot be carried, for we are told that, at Treibach, 
where the blast was only heated to 160 deg. to 200 deg. C. (320 to 
390 deg, Fah.), it was doubtful whether any saving of fuel followed 
raising its temperature to 500 deg. C. (932 deg. Fah.). In seeking for 


any explanation of the circumstances under which this kind of | 


iron is thus obtained, witha consumption of fuel far below anything 
indicated in my own experience, I have to contend with the great 


disadvantage of not having the action of a charcoal furnace to | 


appeal to, and, in consequence, I offer an opinion on the subject 
with considerable reserve. My experiments, neither on spathose 
ore itself, nor on charcoal as a mere source of heat, lead me to 
think that they offer any solution to the apparent anomaly. 
Apart, however, from the carbon as it exists in charcoal, there 
is a point of dissimilarity, comparing it with coke, which is 
worthy of notice. This consists in the much larger quantity 


of potash contained in the former, the presence of 
which is known to have the power of determining, at 
high temperatures, the union of nitrogen with carbon, 


and so form cyanogen. I have shown that, even in a coke fur- 
nace, owing to the condensation of this alkali in its upper region, 





a vast of cy takes plate during the process of 
smelting. It will, therefore, only be reasonable to suppose that, 
inasmuch as charcoal con’ a larger proportion of potash than 


coke, those ae salts may exist in larger quantities in the 
furnaces examined by Prof. Tunner than in those of the North of 
England. Carbonic oxide is the ordinary form in which carbon 
‘reduces iron in the blast furnace, and when one-third, or there- 





abouts, of a given quantity of this substance, as it exists in car- 
bonic oxide, is converted into carbonic acid by the operation, all 
further action ceases, Before a similar saturation of the gases 
with oxygen has taken place, when the carbon is presented in the 
form of cyanogen, three times as much oxide of iron will have been 
reduced as when this agent exists as carbonic oxide. This 
reasoning led me to institute a number of experiments on 
the behaviour of cyanogen, in the presence of carbon acid, 
on oxide of iron, and then to compare the results with those 
observed on mixtures of carbonic oxide and carbonic acid. 
found formerly, that when equal volumes of the two last- 
mentioned gases were passed over reduced iron at a red heat, the 
metal was oxidised. I also ascertained that when oxide of iron, 
or ores of iron, were similarly exposed, they lost oxygen until 
they had a position corresponding to protoxide. Such a 
mixture of these oxides of carbon is, therefore, essentially of a 
non-reducing description. I have, upon previous occasions, spoken 
of what is, in all probability, an important action in the blast 
furnace, viz., the power of iron and its oxide to split up carbonic 
oxide into carbon and carbonic acid, which was described as carbon 
deposition or impregnation. 
was carbon deposited from carbonic oxide when the mixture of 
gases consisted of eyual volumes of carbonic acid and carbonic 
oxide. Indeed, the phenomenon disappeared soon after increasing 
the proportion of carbonic acid to one-half the volume of carbonic 
oxide. Cyanogen and carbonic acid were experimented on in the 
proportion of one volume to six, because the relation of carbon to 
oxygen in such a mixture is the same as in equal volumes of carbonic 
oxide and carbonic acid. It was first ascertained that the mixture 
was unaffected by a mere exposure to heat, after which it was passed 
over oxide of iron at a temperature of redness for 2# hours. After 
this time the result was found to contain :—Metallic iron, 40°); 
iron combined with oxygen, 31°8; oxygen, 6°7; carbon, 20%; 
thus showing that reduction and carbon deposition had taken place 
to a large extent. Professor Tunner proceeds to show that by 
raising the temperature of the blast from 200 deg. C.—392 Fah. —to 
500 deg. C.—932 Fah.—the consumption of charcoal for grey iron 
was reduced from 23 or 24 cwt. to 19o0r20 cwt. No particulars of 
the composition of the gases is given, but, looking at the richness 
of the ore and the heat units required for its production (58,800 
instead of 93,000, as in Cleveland), I feel sure the relation of car- 
bonic acid to carbonic oxide in the escaping gases will be below 
that I have observed in the Middlesbrough district. It seems, 
therefore, possible that the high temperature indispensable for 
obtaining grey iron is unfavourable for the accumulation of 
cyanogen compounds, and hence as complete a saturation of the 
gases by oxygen is impracticable in the small furnaces of Styria 
and Carinthia, as when white iron is the object in view. Kecently 
unmerited prominence, in my opinion, has been given in the 
Times newspaper to a so-called proposal to substitute chalk for 
coal as a source of heat, Within the last few weeks, this journal 
states with some emphasis, ‘That the application of chalk as fuel 
being attended with satisfactory results has been. proved by 
figures.’ This is attempted to be shown by comparing the expense 
of heating a church during two winters, upon one occasion with 
coal alone, and upon the other with a mixture of coal and chalk, 
and the extent of the saving is given at 50 percent. In these 
figures, not a word is said of the actual rise in one temperature of 
the atmosphere of the building, so that the proof itself is most 
incomplete. I will not pretend that the heating arrangements of 
the church heing defective, some advantage may not have been 
derived, although I think it unlikely, from the addition of chalk ; 
but that the splitting up of the component parts of this substance 
can have otherwise than a cooling effect, is too apparent to need 
comment, If there were anything in the proposal, what are the 
directors of the railways near London about? They are still 
bringing fuel from the North of England for engines which are 
running through a country, the entire surface of which is com- 
posed of a mineral possessing, it is said, when used with fuel, an 
equal heating power. Until this or some analogous exact trial is 
made, the inventor will have some difticulty in persuading an iron- 
master to adopt his scheme for smelting, knowing, as the latter 
does, that he saves fuel by a preliminary calcination of the lime- 
stone he is compelled to use as a flux. 

‘*Upon more occasions than one mention has been made from 
this chair of a plan devised by Sir Joseph Whitworth for removing 
the air cells from molten steel. In dealing with this substance in 
its melted state, it is impossible, according to Sir Joseph Whit- 
worth, to obtain a perfectly solid mass, the absence of which 
greatly impairs its strength and tenacity. This difficulty is over- 
come by submitting the metal while fluid to enormous hydraulic 
pressure, after which its powers of resistance are so increased that 
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It was found that at no temperature | 





it can with safety be employed, as it now largely is, for ordnance | 


and other purposes where great strength is required, 
**Questions of a purely trade nature do not come within the 


sphere of our discussion, save when the same are affected by 
changes in the machinery we employ, or in the processes them- 
selves. The extraordinary nature of the fluctuation in the value 


of our produce, which has made itself felt within the last few 
months, is such as to have assumed the dimensions of a subject of 
national importance. This must be admitted, when we reflect 
that the depreciation of price in the annual production of the 
furnaces and mills of this country cannot be short of twenty 
millions sterling. The decline in price, although not unexpected, 
has been so rapid that neither employers nor men have had time 
to accommodate themselves to the altered state of things, and 
sounds of violent alarm are not uncommon as to the future of 
this great branch of the national industry. Fears are again ex- 
pressed that some of the iron-making States of Europe are ready 
to seize and retain a trade which has, in a peculiar degree, been 
regarded as our own. Belgium, in particular, is represented as 
the source of our greatest danger, and a French minister is said to 
have declared that France is now able to compete with England in 
the manufacture of iron. No one thoroughly acquainted with 
the natural resources of these countries, or with those of 
Germany, as they now stand, can imagine there is any real 
ground for believing that we can be permanently disabled in our 
competition with any of these nations. It has been publicly an- 
nounced that bar iron in some quantities has been imported into 
this country from Belgium. Granting this to be so, what lasting 
impression can that country produce on our trade, supplied, as the 
latter is, by 7000 to 8000 puddling furnaces, against less than 
one-tenth of this number of this foreign State? Even in the 
matter of ore, the Belgian mines have greatly receded in their out- 
put during the last ten years, while their importations from France 
and other places have greatly increased, On the other hand, the 
quantity of pig iron sent out of this country to Belgium is 
seventeen times what it was in 1863. But the obvious limit to 
such an expansion of the continental iron trade, as seriously to 
threaten our position, is an actual want of sufficient coal to make 
the iron now being turned out of the works of this country. No 
doubt, one great inconvenience of such an inflated state of trade 


| as that which recently manifested itself in our particular branch 


is the stimulus it affords to competition—foreignas wellasdomestic. 
Under its influence, the United States of America, in the pro- 
duction of iron, have advanced at a rate unknown in their previous 
history; and, as a consequence, the importation of rails from this 
country has materially declined. Our own workmen consider 
themselves entitled, and reasonably so, toa participation in the 
high — which recently prevailed, and, naturally, they regard 
with little favour that change which the present state of affairs 
renders inevitable. 

‘* Whatever difficulty may beset us at the present moment, it can 
only be of a temporary character. Of raw materials, we have an 
abundance; of our skillas manufacturers, whatever may be said 
to the contrary, we have no reason to be ashamed, and it will be 
a strange thing if, with these advan , British energy is unable 
to hold its own against any people in the world.” 


The conclusion of the address was marked by applause. A 


discussion followed, which, however, was chiefly confined to two 





-_ only of the address, namely, mechanical puddling, and super- 
eating in the blast furnace. Mr. Jones referred to the rotary 
puddling carried on by him at Middlesbrough, describing the diffi- 
culties he had encountered, which, however, were only mechanical 
ones, and which would, he believed, be in time overcome, Up to 
this time the plan had not been ially ful, but he 
doubted not that it would be so in the course of a few months, 
The discussion was continued by Mr. Wilson, Mr. Bodmer, Sir J. 
Ts Mr. Briggs, Mr. Heath, M.P., Mr. Crampton, Dr. Siemens, 
Sir J. Whitwell, Mr. Menelaus, and others, various details in con- 
nection with smelting and puddling being gone into. Mr. Crampton 
exhibited samples of iron he had made, and described the rotary 
furnace he employed, pointing to;the facility with which the whole 
of the operations were conducted. Dr. Siemens ridiculed the 
idea of employing chalk as fuel, for it was difficult to conceive of 
a more complete *‘ cinder” than chalk in its chemical composition ; 
the plan for reducing the ore he had proposed last year was pro- 
gressing towards practical results at his works at Birmingham, 
but the details being worked out there and at other places were 
not yet sufficiently advanced to give any practical results. 

Mr. C. Bagnall proposed a vote of thanks to their President, 
Mr. Bell, and congratulated him upon being the possessor of that 
beautiful medal presented by Mr. Bessemer. This was seconded 
by Mr. Menelaus, and adopted. 

The President acknowledged the compliment, and remarked on 
the value of scientific investigation, and the details of failures 
being given as a warning to others what to avoid. He mentioned 
that Mr. Crampton had offered to have his furnace in operation at 
Woolwich for the inspection of members, and those who wished to 
examine it were requested to give in their names. 

The meeting then adjourned till Thursday, for the reading 
and discussion of papers. 











LADYGIN AND KOSLOFF’S ELECTRIC LIGHT, 

On Tuesday evening last a series of highly interesting experi 
ments were conducted at the works of Messrs. Warner, 10, Diana 
place, Euston-road, and the object was to show the value of an 
invention made by a Russian gentleman, M. Ladygin, and per- 
fected by another Russian gentleman, M. 8, A. Kosloff, of 6, 
Great Winchester-street-buildings, 

In electric lights carbon is commonly employed as the wick, so 
to say, and it is well known that it is rapidly consumed when 
burning. The electric current passing through a bad conductor 


! like carbon, the Jatter gets red hot, and the light is the more 


intense the thinner the carbon is. Platinum wires have also been 
employed for the purpose, placed at a distance from each other, 
but they are found to melt when a brilliant light is obtained. 
Instead of the platinum wires or carbon sticks burning in 
or exposed to the atmosphere,the inventor hit — the idea 
of placing sticks of carbon in a closed glass chamber filled 
with a gas not containing oxygen, and after a great many 
laborious experiments by him, and of late by M. Kosloff, 
the invention has at last assumed a practical and successful aspect. 
One difficulty to overcome was to put the carbon in efficient con 
tact with the metal without causing breakage of the carbon, 
because of the unequal expansion of the two materials, but this 
difficulty has at last been surmounted. The company present 
were first shown the effect of the electric light on carbon, burning 
as a naked light in the atmosphere, the result being that they very 
soon were consumed, The apparatus in question was then applied 
to the lamps, and a most brilliant and steady light obtained. Its 
intensity depends, in the first place, upon the strength of the mag- 
neto-electric machine and its speed. This was shown clearly by 
altering the speed of the machine, which was driven by a 3-horse 
horizontal engine; in fact, any required amount of light was 
obtained, from that of a candle to that of the most intense 
brilliancy. The intensity also depends upon the length and 
number of the carbon sticks, as well as upon their quality. It 
was interesting to notice that there appeared to be an easily de- 
fined limit for the amount of electricity which a certain size 
carbon stick could consume, and any surplus power would only run 
to waste without giving more light. It was thus proved that to 
every size carbon corresponded an amount of electricity which 
could give the greatest amount of light compatible with the greatest 
economy. In one experiment it was thus shown that with three 
lamps, having a total length of 210 millimetres of carbon sticks, 
double the amount of light was obtained compared with that given 
out by six lamps having a total length of 108 millimetres of 
carbon sticks. 





THE EARL OF CAITHNESS’ GRAVITATION 
COMPASS. 

A NEW mariners’ compass, remarkably devoid of complication in 
its various parts, has recently been invented by the Earl of Caith 
ness, F.R.S. The ordinary compass is mounted upon gimbals, that 
is to say, upon two axes at right angles to each other, for the pur 
pose of allowing the compass-box the power of swinging freely in 
all directions, the necessary result being that the bottom of the 
compass-box is kept by the force of gravitation parallel, to a great 
extent, to the plane of the horizon, whilst its mountings move in 
various directions, as influenced by the motion of the ship. 

The essential feature of the Caithness compass is that instead 
of its being mounted upon gimbals it is mounted upon the top of 
a pendulum, which swings in a ball-and-socket joint. The gimbals 
of the ordinary compass are intended to give the compass-box the 
power of moving in a true circle; but they do not absolutely give 
that power, and never can, since there are two points in the per- 
formance of the circle, in which there is a slight catch which 
tends to make the box oscillate, first to the right and then to the 
left, or vice vers, as the case may be. 

The new Caithness compass consists of a ball close underneath 
the compass-box working in a socket fixed at the top of a conical 
support, The pendulum is about 2ft. in length, and is attached 
to the small ball, which has thus the power of giving a perfect 
rotation. It works in a perfect circle, and it does not matter how 
much the ship rolls, The Earl of Caithness calls it the ‘* gravi 
tation compass,” because the pendulum always points to the 
centre of the earth, He says that it will bear very great rolling 
and pitching of the vessel—in fact, a roll of more than 30 deg. 

In the course of a voyage across the Atlantic, made about the 
middle of October last, in the Java (Captain Martin), by the Earl 
of Caithness, he tried experiments with the compass on a large 
scale, the result being that the maximum vibration of the compass 
card was about a quarter of a point, whilst heavy standard 
compasses on board gave much larger vibrations. The compass 
was once tried on board H.M.S. Supply, off Ushant, and Captain 
Compton, R.N., wrote the following letter to the Earl of Caithness 
about its performance : 

* H.M.8. Supply, off Ushant, 
* December 2Ist, 180; 

** My Lord.—In the reports I sent to the hydrographer from Gibraltar 
I stated that I could not give an entire report upon the compass sent 
here for trial, excepting that on one occasion, in crossing the Bay with a 
fresh north-east wind and a short sea, the vessel being under steam and 
sail, and the vibration considerable, your compass was perfectly steady ; 
whereas, the standard compass with the heavy card T vibrated four 
points, and the steering compass two points, that I was obliged tu 
regulate the course by your compass whilst | could get Dent's liquid 
compass up from below; but that in rolling heavily the spindle of your 
compass struck the binnacle, causing it to stop suddenly, without, 
however, spinning it round. That appears to me to be the principal 
defect, I believe 5 deg. was the most your card moved (vibrated) on 
this ——— Therefore, a different shaped — might be substi- 
tuted.* 

“On the passage from Gibraltar to Malta the sea was remarkably 
smooth, and gE opportunity offered for a fair trial. 1, however, fired the 
guns one day with the ordinary saluting charge—they were laid at right 
angles with the vessel. The ship's F spun complet round; 
yours did not move, the spindle bringing up the card against the side of 











* All this has since been accomplished witb success. 
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the binnacle, After firing again, with the muzzles’ extreme trained 
forward, with very little if any effect on your card, they were extreme 
trained aft, when the experimental card vibrated 40 deg., the ship's being 
useloss, Off Alyiers, on the return passage, with a very heavy bow-sea, 
and blowing a violent gale, with hail and lightning, the ship lee bulwark 
down, under three-reefed trysail on the heads of the sails drawn in, the 
experimental card occasionally vibrated as much as 15 deg.; but this 
was something unusual—from 3 deg. to 5 deg. in general being its 
extremes, 
“Signed by Capt. Compton, R.N,, of the Supply.” 

Captain Blacklock, who has had so much experience in laying 
and repairing submarine cables, has also written to the Earl of 
Caithness, setting forth the good working of the compass in com- 
parison with others of the ordinary construction in the same 
vessel, 

M, Jurien, Vice-Admiral and Director-General of the French 
Navy, has also written to the Karl of Caithness, stating that some 
of the compasses have been tried by the French Admiralty, that 
they work well, and that more were required for further experl- 
ments, 

The accompanying engraving represents the compass, The little 
hall underneath the compass-box has a small slot in its side; a 
corresponding pin goes through the socket and falls into the slot, 
thus preventing the compass-box from rotating upon its vertical 
axis, and keeping the ‘lubbers point ” in a straight line between 
the axis of the compass needle and the head of the vessel. This 
“lubbers point” marked inside the compass-box is a guide to 
steer by, since it shows the position of the head of the vessel in 
relation to the points of the compass, 

When in use the compass is suspended at the top of an ordinary 
hinnacle, which is regulated in diameter so as to give scope for the 
play of the pendulum, and to confer a power of moving to the ex- 
tent of 40 deg. The longer the pendulum the steadier of course 
would be the compass-box; but a very long pendulum would 
require room for a large swing, and on board ship every inch of 
space is valuable. A pendulum 2ft. long is found to be suflicient, 
the advantages of still further elongating it being more of 
theoretical than of practical value. 

In addition to the above, the Earl of Caithness has invented a 
mechanical method of thoroughly washing the dirtiest railway 
carriages after a long journey, by simply passing them through the 
machine, by which a long train may be made ready for a fresh 
journey in a very short time. The first machine is now in course 
of construction, 

ee 


THE WILSON PROCESS OF MAKING IRON 
DIRECT FROM THE ORE, 

We are indebted to an American contemporary for the 
following paper from the pen of Mr. E. M. Grant, C.E :— 

The repeated attempts to manufacture wrought iron direct from 
the ore are so well kaown that it is useless to recount the history 
of past inventions, and therefore I will proceed directly to a 
description of the process which I have investigated, 

This furnace was invented and patented by Mr. Joel Wilson, of 
Dover, N.J., who has spent-his whole life in the iron business, in 
England and America, and has been working on this process for 
nearly twenty years. His last patent was taken out in July, 1872, 
and his furnace has been in operation a portion of the time during 
the last twelve months, 
changes made at various times in the puddling furnaces, to adapt 
them to this process ; several hundred tons of iron have been made 
by this method during that time and sold in the New York market. 
I tirst heard of this invention in August, 1872, and in December I 
came north for the purpose of making a thorough investigation of 
its merits. I brought several tons of hematite ore from Alabama 
for the purpose of testing the working of our native ores by this 
process, I became so much interested in the matter that 1 
remained in the vicinity of the works until September, 1873, when 
they were closed in consequence of the panic, During this time 
I weighed nearly all the ore and coal used in the furnace, and 
kept complete records of the yield in puddled bar from each retort, 
as well as the amount of coal used in puddling, time of heats, Xo. 
I also preserved samples of puddled bar from the various charges of 
ores, to test the uniformity in quality of the iron produced, 





The stoppages have been caused by | 


The accompanying diagrams will assist explanation of the 
apparatus. The ore is crushed to the size of small shot, and 
mixed with the proper percentage of powdered coal, and 
then charged in the retorts, I through the apertures a, a, These 
retorts are built of fire-brick or tile, and dovetailed together in 
such a manner as to hold them firmly in position, They contain 
from 1300 to 2000 1b., of ore, according to the comparative weight 
and bulk of the mineral. The heat employed is produced from the 
gases escaping from two or more puddling furnaces, which are con- 
ducted from said furnaces through the flues F into a collecting 
chamber G, whence the gases ascend to the level of the base of 
the retorts at d, d. Here part of the heat passes under the retorts 
through the small flues /, 2 into the annular space b, }, thence up 
to the top of the furnace, where they are conducted through the 
conduits ¢, ¢, c, into the intermediate ffues C', C', C’, and thence 
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downward, The major part of the gases rises up through the cen- 
tral chamber E to the cap D, thence through the conduits ¢, ¢, ¢, 
and down through the flues OC, C, uniting iheoein with the portion 

| of the gases that went up the annular space b, 6, thence down 
through the stand flues H, H into the circular collecting flue I, I, 
which conducts the escape heat to the stack, 

In this way the gases pass entirely around the retorts, heating 
them from the outside, while the ore is completely protected from 

| the action of the puddling furnace gases. 

After the ore in the retorts has been reduced by the action of 
the carbon mixed with it, and thereby freed from its oxygen, the 
metallic iron in the shape of red hot particles—which flow freely, 

| like fine gravel—is taken out at the bottom of the retorts through 
the apertures d, d covered by the slides d’,d', and received into an 
air-tight vessel, of my own design-—thus protecting the ore from 
oxidation from the atmosphero—and is there transferred to a 
hopper, Mtoe into the —— furnace, whence it is charged 
upon the hearth beneath, without losing the heat absorbed in the 
reducing furnace, 

The reducing furnace contains sixteen retorts, 12ft. high, 
| arranged in a circle about the central chamber E; the tiles 
| forming the retorts are 2in. thick and 12in, in height ; all parts of 

the furnace exposed to the action of the products of combustion 

are constructed of fire-brick, or cast iron lined with fire-clay. The 
central chamber E is 7ft, in diameter, and this size of the passage 
prevents any cut away of the brickwork by the flame, and also 
| produces an even distribution of the through the interme- 
| diate flue system O, O, C, The heat which escapes from the flue J, 
| looking to the stack, is sufficient to raise steam for blast and roll- 
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ing machinery. One of these reducing furnaces will supply three 
puddling furnaces with redu ore, so as to keep them in con- 
stant operation, and the escape gases from two of these furnaces 
will furnish all the heat required to deoxidise the ore, 

The construction of the puddling furnaces is based upon the 
same general principle as that adopted in ordinary bar mills ; they 
are lengthened out, however, so as to form three bottoms about 
the o' ary size ; the first, next to the flue, is inclined, and upon 
this hearth the ore is chi 1; itis thoroughly heated up here, 
and is then moved forward upon the second hearth by a tool de- 
signed for the purpose, where it is heated compe | to melt the 
slag produced by the fusion of the impurities of the ore; from 
there itis moved to the third bottom and balled up. The opera- 
tion is continuous, as a second charge is placed upon the first 
bottom as soon as the first one is moved to the second hearth. 
The puddling involves less muscular exertion than that required 
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for working pig iron, and only requires one labourer in addition to 
the usual puddler and helper employed in the ordinary furnace ; 
and the yield from the puddling furnace is fully equal to the pro- 
duction of similar furnaces in using pig metal. 

The operations of hammering or squeezing, rolling, &c., are of 
course the same as in the ordinary working of pig iron blooms, 
A ton of finished iron can be made with two tons of coal, includ- 
ing that used for reducing purposes. The cost of these reducing 
furnaces is a small item, and they can be erected in any rolling 
mill, and the puddling furnaces modified as described, and thus 
render the millowners independent of the blast furnace. 
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The yield in puddled bar from the ore is about the samo in 
amount as that obtained at the blast furnace in the shape of pig 
iron, The Alabama ore assayed 54 per cent., and I obtained 47 
per cent, puddled bar, Seven tons of ore sent me from Georgia as- 
sayed about 50 per cent,—being surface ore—and yielded 45 per 
cent. Spanish ore from Bilboa, assaying 48} per cent., yielded 
45 per cent.; and many ores from New Jersey and adjacent States 
— to within 2 to 5 per cent. of the assay. Magnetic and 
1ematite ores were worked with equal facility, and they were 
mixed together in various proportions, fully demonstrating that 
mixtures of ores could be worked so as to produce any kind or 





quality of iron desired, The puddled bar showed a uniform frac- 
ture both in colour and texture, and there is no question about 
this process producing a quality of iron equal, if not superior, to 
any produced from the same ores by the old process, The degree 
of heat employed in the reducing furnace is not sufficient to pro- 
duce any visible effect upon the bricks, and therefgre they will 
endure a long period of service. The furnace is surrounded by a 
casing of tank iron, with a fire-brick lining between the iron 
and the annular space ), 0. 

Ores containing an excess of impurities may be fluxed in the 
puddling furnace with perfect facility. 

During my investigations every facility was afforded me by 
the proprietors of the works ; and for a good portion of the time 
the operations were practically under my own direction, the 
inventor following my suggestions, so that I might have every point 
tested in my own way and to any extent deemed necessary. My 
conclusions were so favourable that we should have had our works 
in the South upon this plan well under way by this time, but 
for the unexpected stringency in the financial world, which has of 
course postponed all new en 
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ON THE RESULTS OF THE TEMPERATURE SUR 
VEY OF THE ATLANTIC BY H.M.S., CHAL- 
LENGER.* 


By Mr, W. B, Canvenrer, M.D., LL.D., F.R.S., Corresponding 
Member of the Institute of France, 
Among the objects of the Challenger expedition, a careful 
and detailed examination of the temperature of the great ocean | 
basins was one of the most important in its bearing on that | 


the existence of a body of glacial water which overlies the bottom to 
a thickness of 300 fathoms— and having a temperature in some parts 
as low as 29) deg. Fah. whilst this is covered by a stratum 
whose temperature was decidedly above the normal of the latitude, 
the two being separated by a ‘‘ stratum of intermixture,” in pass 
ing through which the thermometer fell very rapidly. In another 
part of the same channel we found no trace of glacial water, the 
excess of warmth being continued to the bottom, so that at the 
same depths, and at spots not many miles apart, we encountered 
temperatures differing 13 deg. or 14 deg. Fah. These strongly 
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must be flowing over it from S.W. to N.E., this last, according to 
the usual doctrine, being a continuation of the Gulf Stream. But 
when our soundings indicated that the excess of temperature was 
not confined to the superficial stratum, but extended downwards 
to the west of the Faroe banks to a depth of 600 fathoms or more, 
I began to question whether it could be possibly attributed to the 
true Gulf Stream, the last we know of it — asadetinite current— being 
that it thins out to a depth of not more than fifty fathoms, not 

far to the east of the banks of Newfoundland. 
But, further, the temperature soundings taken in the Poreupine 
expeditions of 1860 and 1870, and 
































doctrine of a general vertical oceanic 
circulation, sustained by difference ————— . * a i ee 7} by the Shearwater in 1871, along 
of temperature alone, which I had | '° oe oe 70 pend “ 40 ° 20 0 3 a. Oe: the eastern border of the deep 
been led to advocate by the results | | \ | Atlantic basin, between the Faroe 
of the previous inquiries in which I . . | | banks and the Strait of Gibraltar, 
had taken part, oat which had been | { f | | gave evidence of a bottom tempera 
publicly characterised by Sir Rode SMITH 'S { ‘ \ | ture of about 364 deg. Fah.; and 
rick Murchison as, if borne out by SOUND \ they further indicated that while 
observation, entitled to the same » / j the descent of the thermometer— 
rank in physical geography as the \ ‘% ~ } | | after passing through the stratum 
doctrine of the circulation of the / ie SF SIS St Ae Do # | superheated in the summer by direct 
blood holds in physiology.t+ This ( i . |} solar radiation —is slow down to 
vertical circulation, which is entirely >in { © Q about 700 fathoms, it then falls 
distinct from the horizontal circu. | 3 wn ~ | 5 a ‘d rapidly so as to sink nearly 10 deg, 
Jation produced by the action of % \ “ | in the next 200 fathoms, and then 
winds on the surface of the ocean, | we 7) Y \ “ Ce | iy | again slowly to the bottom; the 
consists (according to the hypothesis) | tv ad a | | ¢ ’ * | whole mass of water from 900 fathoms 
in a continual interchange of water | 3 \_ ? Bs s downwards to 2000 or more having 
between the polar and the equa \ “ 0 qy } | a temperature of but a few degrees 
torial areas, and between the upper | ~~ :* ‘ Liv 4 0] 1 | above the freezing point. Here 
and under strata of each ocean, |}70 =a ¢ my _ ~ eed 70 | again, therefore, we had evidence of 
An outflow of glacial waters takes : 4 / “ ) P | an underflow of polar water, and of 
place along the floor of the ocean | |~! baa Ld | a**stratumof intermixture ” between 
basins from each polar area towards | ¢ “) \ | this and an upper stratum which 
the equator; and a corresponding | , % Na RS) | must be presumed to be moving in 
movement takes place in the upper | " j { by ae | fe j | | | the contrary direction, That this 
stratum from the intertropical area | |—- F w/ ty 7 , | polar underflow is not a local 
towards each pole, This upper | ary EU alae \ ‘Y ” ~ phenomenon, but extends over the 
stratum, when subjected to pater | ) NAA, — | , ° ar whole bed of the North Atlantic, 
cold, has a downward movement, | \ Corlatete & be | { | | seemed to me a legitimate deduction 
whilst, conversely, the meeting of the | ., | 4 ) on | Ve 4 from the bottom temperatures pre 
two polar streams at or near the | \my Bvse 1S ~~: | viously taken by ourmarine surveyors 
equator, and the continual draught- { re! el) “ or 4 gh 4 , with ‘unprotected ” thermometers, 
ing-off of the superficial stratum from ' ae s- a 5 K )\ t | | for the error of the Admiralty in- 
the intertropical area, there gives to | : ( q \ | ) wat ] truments under pressure at different 
the deep polar underflow an upward | Ber * - | iw” Y \ \ yy" /™ depths having been approximately 
tendency, so as to bring it under the | ar mn ae | °) Dg rc . | determined by experiment, I was led 
influence of solar radiation; and | ae | 7 s9 . ( rr. | toconclude that a bottom tempera- 
when thus heated it will again com- |5° : i '.9 | ture of from 35 deg. to 36 deg. pre 
mence its poleward movement. I do | eo) | | vails over the North Atlantic area 
not regard the movement of cither | WY | | generally. That it does not fall 
the deep or the superficial stratum as es | 2 \ mat | lower I attributed to the narrowness 
entitled to the designation of a | | | ~ ss y™ Aw of the communications between the 
**ourrent,” and should rather charac- | 70" ) } gs Sy North Atlantic and the Arctic basins; 
terise it as a ‘“‘oreeping flow” or | *° = ' \ ~ rs 40] and I ventured to predict that the 
“set.” According to the best evi- | iy 7° | .\ yd | entire freedom of communication 
\ i | en OY Rh] nen 
dence we possess, its rate may be j " | ae —— ") | |] between the South Atlantic and the 
from four to eight miles per day, | I | 7 . | } Antarctic areas, by allowing a far 
This hypothesis was first sug- | | \ Vs | k | ~ ~ freer interchange of their waters, 
gested to me by the remarkable tem- |20 mie g | te 39 | would lower the bottom temperature 
perature phenomena which we en- | 100 90 60 70 60 $0 40 0 20 10 0 10 20 30 of the South Atlantic below that 
countered in the Lightning ex- _ eee a a eS a ase eee a . —_—__- of the North Atlantic, and might 
marked differences of submarine climate showed themselves in| even cause Antarctic water to flow to the north of the 


pedition of 1868, and which were determined with more complete- 
ness and precision in the Porcupine expedition of 1869. In the 
channel of from 500 to 600 fathoms depth which runs N.E. andS. W. 
between the North of Scotland (with the Orkney and Shetland 
Islands) and the Faroe Islands, our temperature soundings proved 
* Being a lecture delivered at the Royal Institution, March 20th, 1874 
with additions by Dr, Carpenter. "| 
Proceedings of the Royal Geographical Socloty, Jan. 9th, 1871, 


the character of the animal life which was found on the “ cold” 
and on the ** warm area” respectively ; for while the fauna of the 
**oold area” was essentially Arctic, being that of Greenland, Ice- 


land, and Spitzbergen, the fauna of the “‘ warm area” was that | 


the warmer temperate gong, 

Hence it seemed scarcely to be doubted that a deep stream or 
underflow of glacial waters must be moving down this channel 
from N.E. to S,W., and that an upper stratum of warm waters 


of 





equator, 

These conclusions were greatly strengthened by the results of 
my inquiries into the temperature of the Mediterranean; my two 

visits to which, in 1870 and 1871, resulted in the determination of 
| the fact that in the summer from a hundred fathoms downwards, 
and in the winter from the surface downwards, the temperature 
is uniform at every depth, though the bottom may lie at 2000 


| fathoms from the surface—being either D4 deg., 55 deg., or 6 deg., 
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according to the locality, This uniform temperature is in fact the 
isocheimal, or mean winter temperature, of the Mediterranean 
area; the influence of solar radiation which raises the surface 
temperature in summer to between 75 deg. and 80 deg., being 
almost entirely lost at fifty fathoms, and being scarcely perceptible 
below a hundred. 

It thus becomes obvious, first, that depth does not by itself 
operate to produce a reduction of temperature ; since the tempera- 
ture of the enormous body of water contained in the Mediterra- 
nean basin is absolutely the same at all depths between 100 and 
2000 fathoms; secondly, that a body of sea-water in any latitud 


inquiries into this subject commenced. From this doctrine of 
polar currents my own differs in these important particulars :— 
First, that I do not regard the rate of movement of either the 
upper or the under stratum to be such as to entitle it to the 
designation of a ‘current ;” and secondly, I regard this asa general, 
not a local movement, affecting the whole sectional area of the 
ocean basin, and not limited to any particular band. 

The opponents of this doctrine, however, are to be found among 
those who advocate some other theory as to the cause of ocean 
one but especially among the worshippers of the Gulf Stream, 





if cut off from all but superficial communication with the great 
oceanic basin, will have a like uniform temperature beneath the 
stratum affected by solar radiation, this temperature being the 
isocheimal of the locality; and, thirdly, that the direct heating 
action of the sun, even when most powerful, is limited to a 
stratum of not more than a hundred fathoms thickness, the sur- 
face temperature being kept down by evaporation, which uses wu 
a large proportion of the heat that would be otherwise imparte 
to the water. It is rare to find the surface temperature in the 
open ocean above 84 deg. Fah. 

Hence we seem justified in assuming that whenever we meet 
at any depth in the open ocean with a temperature below the 
isocheimal of the latitude, that water must have come from a 
source nearer the pole; whilst if we meet in any stratum below 
the first 100 fathoms with a temperature above the isocheimal, 
that stratum must have flowed thither from some source nearer 
the equator. And it does not seem possible to account for the 
fact that the temperature of the Atlantic between 1000 and 2000 
fathoms depth, outside the ‘‘marine watershed” formed by the 
shallowest part of the Strait of Gibraltar, is from 16 deg. to 18 
deg. below that of the Mediterranean at corresponding depths, in 
any other way than by admitting that either the whole of that 
deeper stratum has flowed thither from the polar area, or that its 
temperature has been thus reduced by a large admixture of polar 
water. 

It is obvious that such a vast outflow of glacial water from 
the polar area cannot continue without a corresponding inflow, 
and thus the movement of the upper stratum of the Atlantic, 
several hundred fathoms in depth, towards the pole would be a 
necossary complement of this deep polar underflow towards the 
equator, Now, if the depressed temperature of the lower stratum 
of the Atlantic outside the Strait of Gibraltar indicates its deriva- 
tion from a northern source, the elevated temperature of the upper 
stratum of at least 600 fathoms depth off the Faroe banks indi- 
cates its derivation from a southern source; and the question now 
arises—what force is competent to keep in motion, however 
slowly, such enormous bodies of water? That force I find in the 
difference of specific gravity between polar and equatorial waters, 
which is produced and maintained by the difference of their tem- 
peratures, 

It is essential to bear in mind that, as was long since experi- 
mentally determined by Despretz, salt water does not expand—as 
fresh water does—from 39deg. downwards, but continues to 
contract until it freezes, attaining its maximum of density at 
about 25 deg. Since, then, a column of polar water weighs much 
more than a column of equatorial water of the same height, and 
its lateral pressure is equal to its downward pressure, its excess of 
lateral pressure must cause an outflow of the lower stratum of 
glacial water from each polar basin, along its deepest channels of 
communication with other oceanic basins, lowering the tempera- 
ture of their sea-bed and of the deep stratum which covers it as 
far as such outflow extends. And since the reduction of level 
caused by this outflow must produce an indraught of surface water 
to replace it, which will in its turn have its density augmented by 
polar cold, the excess of downward presstre in the polar column 
will be constantly renewed, so as to impart a continual down- 
ward movement to its entire mass, and thus a constant outflow of 
glacial water will be maintained over the sea-bed of the intervening 
ocean from each pole towards the equator. In its course, how- 
ever, this glacial stratum will be subject to the heating influence 
of the warmer crust of the earth beneath, and also at its upper 
surface to that of the warmer water above, which will be imparted 
to it by diffusion; and thus in the temperate, but still more in 
the intertropical, area, there will be a continual upward movement 
of ocean water replacing that which has been drawn away from 
the upper stratum by the polar indraught. Thus a constant 
vertical circulation will be maintained in the great ocean basins 
by the constant opposition of temperature, just as it is in the water 
pipes of a heating apparatus, except that the movement which is 
sustained in the latter by the application of bottom heat is sus- 
tained in the former by surface cold. This may be made evident 
by the following experimental illustration, which I have several 
times publicly exhibited :— 
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EXPERIMENTAL ILLUSTRATION OF THE GENERAL OCEANIC CIRCULATION, 


A BC Disa long narrow trough, with glass sides, filled with 
water nearly to its edge, as indicated by the dotted line AD. At 
A a metallic bar a b is so fixed that one part of it lies along the 
surface of the water, whilst the uther, which projects beyond the 
trough, is heated by a spirit lamp placed beneath. At D a piece 
of ice, ¢, is wedged in between the two sides of the trough. ‘Lhus 
the water in the trough is acted on by surface heat at one end, 
like the water of the equatorial ocean, and by surface cold at the 
other, like the water of the Polar Sea, By the introduction of 
blue colouring liquid at the surface near D, and of red colouring 
liquid near }, it is shown that a continuous circulation is kept up 
in the direction of the arrows; the blue liquid, as it is cooled by 
the ice, at once descends to C, then travels slowly along the 
bottom, from C towards B, gradually rises towards the heated bar, 
and thence creeps along the surface back towards D, whilst the red 
liquid first travels along the surface from A to D—to take the 

ylace of that which has descended—then itself descends to C on 
ane cooled by the ice, returns along the bottom from C to B, and, 
lastly, mounts again towards A, 

That this doctrine is theoretically true, every physicist is ready 
to admit ; and lam able to refer to Sir John Herschel, Sir William 
Thomson, and Sir George Airy, as having given it their explicit 
sanction. It must not be confounded with the doctrine maintained 
by Captain Maury, who tried to account for the Gulf Stream by 
the elevation of level produced by the expansion of equatorial 
water ; this elevation, as Sir J. Herschel proved, being quite in- 
adequate to produce such a current, even if the equatorial heat-— 
which will be hereafter shown to be limited to a surface-film— ex- 
tended far downwards, The only thing it has in common with 
Captain Maury’s doctrine is the underflow of polar waters, which 
he vaguely attributed without any definite hydrodynamical con- 
ception to a difference of specific gravity. I find, however, that 
Pouillet, the eminent French physicist, maintained, as far back as 
1847, a oe pong opie of cant by yr then known were 
best explained on the supposition of an upper current carrying 
the warm tropical water towards the polar seas, and an under 
current ng water from each pole towards the equator. 
And this notion of polar currents flowing over certain parts of the 
deep sea-bed has been generally accepted among physical geogra- 
phers, who seem to have regarded such currents as the means of 
diffusing that uniform deep sea temperature of 39 deg., which, first 
stated as a fact by Sir James Ross on the basis of observations 
as be op tah ponelotal te Oe Fe, Neate ant on 
was m up prom’ 0 and was 
generally accepted on his authority at the time when my own 









who ider it derogatory to its majesty to set up any other 
agenoy as even in part the cause of that amelioration of the 
climate of North-western Europe which is popularly attributed to 
it. I have already distinctly disclaimed the notion that the 
vertical ocean circulation sustained by opposition of temperature 
can account either for the Gulf Stream or any other great horizontal 
surface movements of ocean waters ; but whilst fully recognising 
the agency of winds in their production, I maintain that there is 
a body of phenomena indicative of much vaster—though slower— 
movements of ocean water, for which the superficial agency of 
wind does not and cannot account; and that since an adequate 
rationale of these phenomena is supplied by the doctrine I advocate, 
and this doctrine — a valid scientific basis, it is fairly entitled to 
acceptance. Among other phenomena for which it accounts is 
that slow north-easterly “set” of the whole mass of North Atlantic 
water to the depth of 600 fathoms or more, which the vis a tergo 
that propels the true Gulf Stream through the Florida Channel 
some 5000 miles off seems to me perfectly inadequate to account 
for. To this question I shall return hereafter. 

Besides various older observations of very low bottom tempera- 
tureseven in the intertropicalarea, which had been either discredited 
or regarded as indicative of local ‘‘ polar currents,” two sets of ob- 
servations recently taken in the Indian Ocean with “ protected ” 
thermometers afforded distinct evidence of an underflow of glacial 
waters from the Antarctic area, not only as far as the equator but 
even to the north of it. For Captain Shortland, of H.M.S, Hydra, 
in taking a line of soundings for the Indian Telegraph Cable from 
Aden to Bombay, found the bottom temperature, at depths ex- 
ceeding 2000 fathoms, to be 364 deg. And Captain Chimmo, in 
the open ocean between Sumatra and Ceylon, found a bottom tem- 
perature of 33) deg. at a depth of 2300 fathoms, and 32 deg. at 
a depth of 2656 fathoms, within a few degrees of the equator. 
Moreover, in surveying various parts of the Eastern Archipelago, 
he found clear evidence that the temperature of the very deop 
channels and hollows which lie amongst its islands is dependent 
upon the freedom of their communication with the southern 
oceanic area, Thus in the Celebez Sea, of which the depth is 
2667 fathoms, the bottom temperature is 38} deg. or 64 deg. higher 
than that of the open ocean at the same depth, the difference being 
at once accounted for by its partially land-locked condition, One 
of the most remarkable facts ascertained by Captain Chimmo pre- 
sented itself in the Sulu Sea, which lies between the N.E. of 
Borneo and Mindinao (the southernmost of the Philippine group), 
and bears somewhat the same relation to the China Sea that the 
Mediterranean does to the Atlantic. For, although nut enclosed 
by continuous land, it is shut in at no great depth by submarine 
reefs, within which there is depth of nearly 1800 fathoms. Now 
Captain Chimmo found that, while the surface temperatures of 
the Sulu and the China Seas were similar, and the rate of descent 
of the thermometer through the superheated stratum was nearly 
the same in both, the temperature of the China Sea falls to 51deg. 
at 200 fathoms, and to 37 deg. from 550 to 900 fathoms ; but that 
the temperature of the Sulu Seas falls so much more slowly that 
it does not reach 50 deg. until 1100 fathoms, and then remains 
constant to the bottom at 1778 fathoms. It does not seem pos- 
sible to account for this fact on any other hypothesis than that 
the temperature of the deeper stratum of the China Sea is 
lowered by a flow of cold water from the Antarctic area (the nar- 
rowness and shallowness of Behring’s Strait entirely excluding 
Arctic water); whilst the temperature of the deeper portion of the 
Sulu Sea, which is shut in by a wall that may be likened to an 
enormous crater, is that of the coldest stratum that can find 
admission into it. 

Further, the investigations recently made by Captain Wharton, at 
my special request, into the currents of the Black Sea Straits, have 
shown that a very powerful under-current may be produced by a 
slight difference of downward pressure. Owing to the excess of 
its rain and river supply ahove the amount dissipated by evapora- 
tion, there is at most periods of the year a surface outflow from 
the Black Sea, oak the Bosphorus and the Dardanelles, into 
the Aigean. e water of the Black Sea has something less than 
half the salinity of that of the Agean; so that supposing the 
heights of the two columns to be equal, there would be an excess 
of lateral pressure of bottom water tending to produce an under- 
flow backwards from the Augean into the Black Sea. But a very 
slight excess of level in the Black Sea column, maintained by the 
excess of fresh water poured into it, would suffice to equalise the 
bottom, and therefore the lateral pressures of the two columns ; 
and thus it happens that there is no inward under-current, except 
when the outflow is aided by a wind which sets down the Straits 
during a large proportion of the year. When this wind blows 
strongly, so as to keep down the excess of water in the Black Sea, 
and raise the level of the Aigean (however slightly), the excess of 
density in the Augean column exerts its effect ; producing an in- 
ward under-current of such strength, that the current-drag 
suspended in it dragged the suspending buoy to windward in 
opposition to the surface current at such a rate that only the steam 
launch of the Shearwater could keep up with it. 

A similar underflow produced by difference of density has 
been noticed at the mouth of the Hudson river, which discharges 
itself through the ** Narrows” into New York Harbour. During 
a large part of the year the excess of fresh water brought 
down by the river keeps up its level to a degree sufficient 
to neutralise the excess of density of the water outside the Nar- 
rows, and there is no influx of salt water. But in the summer, 
when the river is at its lowest, an inward underflow of sea-water 
is traceable for a considerable distance up its channel, this being 
produced solely by the excess of lateral preseure. 

The temperature-observations taken in the New York School- 
ship Mercury on her voyage from Sierra Leone to Barbadoes (kindly 
communicated to me by Professor Draper), brought to light this 
remarkable fact in regard to the temperature of the intertropical 

ortion of the Atlantic,—that cold water lies nearer to the sur- 
— in this area than it does in any part of the temperate North 
Atlantic. And I pointed out (‘‘Proceedings of the <n 
Society,” No, 138, p. 541), that ‘‘ this fact, if confirmed by further 
inquiries, will furnish a powerful argument in support of the doc- 
trine of a vertical oceanic circulation ; since it is obvious that as 
it will be in the intertropical area that the cold bottom water will 
be most rapidly brought to the surface, the temperature of the 
stratum not yet within reach of direct insolation may be ex- 
pected to be lower than it is in the temperate area,” 

Before the by «tens of the Challenger expedition, then, I had 
published the following predictions :—(a) That the bottom tem- 
perature of the North Atlantic sea-bed generally would be about 
45 deg. or 36 deg.; with a further depression towards the North, 
where it receives the limited glacial flow from the Arctic basin, and 
a probable further depression towards the equator, where (for 
the reasons already assigned) I expected to encounter the 
Antarctic underflow. (b) That the whole mass of North Atlantic 
water from about 900 fathoms downwards to the bottom at any 
depth, would show a temperature ranging from 40 deg. to 35 deg. 
(c) That, as the theory supposes a continual rising of the cold 
water from the bottom > in the equatorial zone, it will 
there approach nearer to the surface (contrary to what might have 
beenexpected) than it does either in the northern or in the southern 
temperate area, (d) That in consequence of the greater freedom 
of communication in the Southern Ocean between the equatorial 
and the polar areas than exists in the northern, the bottom tem- 
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rature of the South Atlantic will be lower than that of the 

orth Atlantic, and that this depression will very probably extend 
to the north of the equator. It would follow, as another inference 
from the same data, that the polar underflow would be not 
only colder but more voluminous in the South than in the North 
Atlantic. 

Such having been my anticipations, the correctness of the theory 
on which they were based may now be tested by their conformity 
to the large mass of temperature observations taken in the ex- 
ploratory voyage of the Challenger in the North and South Atlantic 
during the year 1873. 

(To be continued.) 








SAW FOR CUTTING BENT TIMPERS. 


Surps’ timbers and the backing for armour in ironclad ships are 
still almost universally cut by the old ong of top and bottom 
sawyers, at a cost in the Thames yards of 7s. to 8s. per 100 super- 
ficial feet for straight work and 14s. to 16s, for curved, bent, and 
twisted work. 

The machine we illustrate was specially designed for Messrs. 
Samuda Brothers, who are building two 10in. armour-plated 
frigates for the Prussian Government. Since it has been put down 
it has only worked about three days a week, waiting for the logs 
to be lined off, and during that time has done as much cutting as 
would require five pairs of sawyers constantly employed, thus 
making the machine equal to nine or ten pairs of sawyers. 

The mode of working is as follows :—The log, previously lined off 
on each side to the required shape, is placed on a travelling carriage, 
which is self-acting, and moved past the saw at a rate varying from 
18in, to 4ft. Gin. per minute, according to the hardness of the wood 
and amount of curve and twist. A man is seated on each side, at 
the hand-wheels in front of each column. Each keeps his eye on 
the line marked on the wood, and-by turning the hand-wheel 
raises or lowers his saw-pulley, so as to cause the saw to enter or 
leave the wood exactly in the right place. On each side of the 
wood, and as close as possible to it, is placed a guide through 
which the saw passes. This is held in a friction ring, and the 
workman by gently tapping the handle can twist the saw to make 
it easily follow the curved cut. 

The sketch shows a curved and twisted piece of the teak backing 
for the Kaiser, which was cut on all four sides in about three- 
quarters of an hour. 

If a log has to be cut only toa curved form without a twist in it, 
both lifting screws are coupled together by means of the lever on 
the right-hand side of the machine, so that by turning either hand- 
wheel both saw-pulleys rise and fall simultaneously ; in the case 
of a log with one regular twist from end to end, by reversing the 
lever one saw-pulley rises simultaneously as the other falls, 

The machine is exceedingly ingenious and very effective. The 
workmanship is all that can be desired. 








Sout Kenstneton MusgumM.—Visitors during the week ending 
2nd May, 1874:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,680; Naval and other collec- 
tions, 1226; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 2895 ; Naval and other collec- 
tions, 120 ; total, 15,921 ; average of corresponding week in form er 
years, 14,807 ; total from the opening of the Museum, 13,320,912, 


Facts ror Steam Users.—A little pamphlet under this title has 
been published by Mr. Fleming, of Glasgow, a well-known maker 
of non-conducting composition for steam boilers, &c. The larger 
portion of this work is taken up with testimonials, but at the end 
some information will be found which is worth the notice of em- 
ployers of steam power. We do not quite agree, however, with 
Mr. Fleming’s system of stoking, which consists in from time to 
time charging a very heavy fire near the bridge, which when coked 
is intended to ignite the gases from the rest of the fuel. 


Sream Pumps.—Messrs. Hayward Tyler and Co. have just 
completed the erection of three steam pumps at the new Zoological 
Gardens, Frankfort-on-the-Maine. The largest of the three steam 

umps raises water for the supply of a cascade in the grounds. 
They have also recently put down pumps at the Inus-of-Court 
Hotel and the Criterion—in both cases in connection with lifts. 
The most curious piece of work the firm have recently turned out 
is a set of powerful pumps in vulcanite, for the Aquarium at 
Manchester. They have a large contract in hand for pumps, 
boilers, tanks, and water towers for Bachmuth—a town near 
Odessa, South Russia. 

A CHANCE FOR YOUNGER Sons.—Everybody seems to get some 
profit out of the high price of coal but the unfortunate consumer. 
At a meeting of Warwickshire miners on Saturday an instance of 
the profits of ‘‘butty” colliers, or contractors, was mentioned. On 
the previous day, in a case which came before the magistrates, a 
“butty” was questioned as to his average profits from the work 
performed by 150 miners in his employment, and the answer 
elicited was, “2s. per day.” Thus, reckoning five working days to 
the week, and adding 15s. per day which he admitted was his profit 
on the work of three horses kept in the pit, it will be seen that his 

rofits amount to £78 15s. per week, an income which would insure 
Pim a warm welcome to many a London drawing-room during the 
season and the motherly affection of many a chaperon, who would 
no doubt turn with a sense of relief from the artificial manners of 
the penniless butterflies of society to the honest simplicity of the 
“‘butty” collier. The secretary to the Warwickshire and Leicester- 
shire Miners’ Association, speaking on the subject of the pockets of 
the “butty” colliers, remarked that that was the channel into 
which the proceeds of coal-getting seemed to be flowing, and said 
it was high time that the miners purchased collieries and worked 
them on their own account, instead of allowing the “‘butties” to 
reap all the benefit. In the meantime a small pamphlet, entitled 
‘*How to Become a ‘ Butty,’” and containing full instructions on 
this point, would meet not only one, but many of the chief require- 
ments of the day.—Pall Mall Gazette. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of members and supporters of 
this institution was held on Saturday, May 2, at the City Terminus 
Hotel. The large assembly room was crowded on this occasion, 
and Mr. J. Newton, C.E., presided. In the first instance, Mr. 
Hamlin, Foreman of the Metropolitan Fire Brigade ; Mr. Walker, 
of the Grove Boiler Works, Southwark ; and Mr. Luke, assistant 
engineer, Great Western Railway, were duly elected honorary 
associates. Mr. George Banks Rennie, C.E., next proceeded to 
read a paper, profusely illustrated with mammoth diagrams, on 
the ‘‘ Pumping Machinery Recently Made and Erected by Messrs, 
J. and G. Rennie for on | the New Graving Docks at the 
Royal Dockyard, Chat * The author practically and minutely 
described the very efficient appliances constructed by his firm. 
The capacity of the principal dock is 21,600 tons, and the depth 
of water 29ft. The engines, which are of the horizontal com- 
pound type with multitubular boilers, effect the dislodgment of 
this mass of water in three hours, In reply to various questions, 
Mr. Rennie gave answers so conclusive as to satisfy every querist. 
A well-sustained discussion followed, and this was s' in by 
Messrs. Thomson, Phillips, Ives, Briggs, Cassells, and others. 
Finally, in putting the vote of thanks to the meeting, the chair- 
man took occasion to express his extreme gratification with the 
masterly way in which the author had treated his subject. He 
(the chairman) also expressed a hope that now “‘the ice” was 
** broken ” other honorary members would follow in the wake of 
Mr. Rennie, and concluded with a feeling tribute of respect to 
the memory of the late Mr. George Rennie, to whom, forty years 
ago, he had himself been apprenticed. The reader of the pa 
having expressed in a graceful way his acknowledgments, 
proceedings ended, 
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RAILWAY MATIERS. 


THE Ross and Monmouth Railway was opened on Saturday 
morning in its entirety. 

THE North-Eastern Railway Company are about to extend the 
block system to the line from Staddletho vid Goole to the 
junction at Thorne with the Manchester, Sheffield, and Lincolnshire 
Railway. 

CONSIDERABLE activity is displayed in the Argentine Kepublic in 
the construction of railroads. The opening of the Ceniral Uruguay 
line, as far as Florida, will take place immediately, and the rest of 
the materials for the line to Durazno recently arrived at Monte- 
video. A French engineer has been making surveys for a railroad 
from San Jose to Minas. The line to Hygueritas will now be 
pushed forward, in connection with the Central Uruguay. About 
twenty miles from St. Lucia te Florida is to be opened immediately, 
and the work on the remaining portion of this section, to Durazno, 
is being pushed on with vigour. Another important work, the 
North-Western Railway of Montevideo, supplies an important 
link in the line of communication between an Atlantic port and 
the interior of the Republic, as well as other neighbouring states, 
and a large part of the empire of Brazil. 

Some of the Russian newspapers state that the railway mania in 
Russia has now reached a stage amounting almost to frenzy. On 
the 13th—25th—of April last, the day appointed for the receipt of 
subscriptions to the Ural Railway, the Government bank was 
crowded to suffocation by would-be investors, Several ladies 
fainted away, and one man had his arm broken by the crowd. 
Indeed, the scene bafiles description; it was more like pandemonium 
than a business transaction, so eager were the people to part with 
theirmoney. Itissaid thatinstead of 551,000roubles,thesum actually 
demanded, the subscriptions amounted to about 70,000,000 roubles, 
or about 150times more than was required. Thisisall very pleasant 
no doubt, as it proves conclusively that the people have perfect 
confidence in the Government, who guarantee them five per cent. 
interest on the shares ; but at the same time it exercises the most 
baneful influence upon trade by suddenly withdrawing enormous 
sums of money from circulation and putting a heavy strain upon 
Russian banks for its production. ‘fhe same thing is taking place 
also at Moscow. The St. Petersburg News says that the question 
of railways guaranteed by the Statedeservesmostserious considera- 
tion. In order to complete her railways, Russia would require 
about £500,000,000, but where the money is to come from to pay 
the required interest it is impossible to say, especially as some of 
the projected railways will doubtless prove a dead loss, 

THAT the block system will not secure perfect immunity from acci- 
dents is now well known torailway men, A collision occurred on 
the London, Chatham, and Dover Railway, worked on the strict block 
system, on the 9th March, which is thus commented on by Captain 
Tyler :—There can be no doubt as to the cause of this collision. 
It evidently resulted from the mistake of the signalman Rayne, on 
duty at the Elephant and Castle cabin; and this signalman was, 
as is now only too plain, an utterly unfit man for performing such 
duties. According to the evidence of the signalmen in the cabins 
on either side of him, he ‘‘ made lots of mistakes,” he ‘‘ worked 
very irregularly,” and his working ‘‘ could not be understood.” He 
was complained of by both of them previously to the accident. He 
has now been dismissed from the company’s service, as unfit for 
the work. As I had recently occasion to observe, with reference 
to the collision on the London and North-Western Railway between 
the Scotch limited mail train and a coal train near the Euxton 
Junction, and to the employment of a similarly incompetent sig- 
nalman at the German-lane cabin, it is above all things necessary 
to the safety of traffic worked under the block system that respon- 
sible and efficient signalmen should be employed ; and I may add that 
this is especially required on metropolitan lines carrying constant 
traffic. The italics are curs, In this case a workman’s train ran 
into a coal train, The speed at 100 yards from the coal train was 
but 10 miles an hour on a rising gradient, but ninety persons were 
injured. With a Westinghouse brake the train could have pulled 
up in less than 50 yards, 

For the past twenty years the project of connecting the Atlantic 
and Pacific Oceans by an inter-ocean railroad across the Isthmus of 
Tehuantepec has been discussed. In 1867 the Mexican Govern- 
ment conceded to Emilio La Sere the right to organise a company, 
which concession was renewed in 1872, and he was allowed until 
the present time to locate a route and commence the work. 
Under his grant an Act of incorporation was obtained from the 
State of Vermont, and the ‘‘ Tehuantepec Railway Company ” was 
organised with a capital of 18,000,000 dols., the company being 
composed wholly of citizens of the United States. Under this 
grant to Emilio La Sere the Tehuantepec Railway Company are 
about to build the railroad and a telegraph line, and rebuild the 
old stage or carriage road across the isthmus. The company have 
since contracted with Captain D, E. Davenport, of Lansingburg, 
N.Y., and his associates, for the prompt commencement of the 
work, This contract is one of the heaviest of its kind ever 
effected in America, as it embraces the building and equipping of 
the road in a first-class manner, the creation of terminal and 
intermediate depéts, warehouses, machine shops, and mechanics’ 
dwellings, with piers, wharves, and lighthouses on either coast, 
and the building and equipment of the telegraph line, and re- 
building of the old stage road. It further requires the work to be 
commenced on or before the Ist day of August next, and the 
transfer of the entire lines, buildings, &c., to the company in two 
years from that date, or on the lst of August, 1876, in complete 
operating order. To secure the needed harbour advantages at 
Minatitlan, the Coatzacoalcos river will be so dredged as to admit 
vessels of 22ft. draught—this work being included in the same 
contract. The opening of this route will create on the isthmus, 
and on the Pacific coast of Central America, a new market for all 
merchandise sent bysteamersfrom Atlantic ports, and from all other 
points in railway connection with the Gulf of Mexico, There will 
also be required on the isthmus an annual supply from the United 
States of at least 1,500,000 tens of coal for the use of the railway 
and the steamers running to the isthmus ports. The saving of 
distance by this route over that of the Panama route amounts to 
1477 miles from New York to San Francisco, 2334 miles from New 
Orleans to San Francisco, 1133 miles from Liverpool to San 
Francisco, The Chicago Inter-Ocean writes thus of this railway: 
“‘One of the most stupendous enterprises ever attempted by 
audacious man will connect the Pacific Ocean with the valley of 
the Amazon, This nineteenth century is full of marvels in the 
way of what is called engineering science— fuller, perhaps, of 
monumental works of that description than all the centuries 
which have gone before it since the fall of the Roman empire. 
But neither the Suez Canal, which cuts the narrowstrip of sand 
that has obstructed the commerce of the world for ages, nor the 
Ment Cenis Tunnel through the Alps, has presented such 
appalling obstacles as those which confronted the builders of a 
railway at an elevation of 17,000ft. above the level of the sea. 
There is really no parallel to this triumph of scientific faith, and 
it is matter for a legitimate patriotic pride that the men who 
have conceived and are now carrying out the work should be our 
countrymen. To form some faint idea of the mechanical and 
natural difliculties which the construction of this transandine 
railway presents, it may suffice to say that thirty bridges and 
viaducts, 3000ft. in length, and thirty-five tunnels 15,000ft. in 
length, were required in a single locality. To grade the road, as 
far as completed, one hundred and forty million cubic feet of 
rock and earth had to be removed. The work, which was begun 
in 1870, has cost already about 33,000,000 dols., and will probably 
cost that much more when finished in 1876. One of its wonders 
is the great viaduct, the highest in the world, which is 580ft. 
long and 300ft. high in the centre, The height of the three iron 

illars which support it is respectively 166ft., 183ft., and 253ft. 

‘rom 8000 to 12,000 labourers, mostly Chilians and coolies, are 
working on the road night and day, 





NOTES AND MEMORANDA. 


THE coal-beds of the Faroe Islands have been examined by 
Professor Johnstrup. The area of the main mass, in Sudero, is 
about five English square miles. The Professor's opinion is that 
the Faroe coal is miocene. In illuminating powerit averages nine- 
elevenths of that of good English coal. 

M. Dumas has communicated to the French Academy some 
curious experiments of MM. Troost and Hautefeuilleon the hydrates 
of mercury or combinations of hydrogen with that metal. These 
combinations, it is said, so strongly resemble those which constitute 
the amalgams of mercury, with silver and other white metals, that 
it is hardly possible to doubt that they ure themselves amalgams, 
and hence that hydrogen is a metal, a fact apparently indicated in 
many other analogies. 

THE vegetable wax tree is in appearance not unlike mountain 
ash, and the bean-shaped berries, in size about like lentils, are 
gathered in the month of October. After being softened by the 





action of steam, to which they are exposed in stone receptacles, | 


the berries are pressed and the wax obtained. The substance is 
then purified by boiling, first in lye and then in pure water, after 
which it is bleached in the sun for about fifteen days, in which 
latter process it becomes white, and is ready for use or for exporta- 
tion. The vegetable wax thus prepared is scarcely distinguishable, 
except by a tallow-like odour, from beeswax, and is exported from 
Japan to England in considerable quantities. 

THE production of steel in the United States last year is com- 
puted at 168,000 tons. In this total Bessemer steel figured for 
140,000 tons, and cast steel for 28,000 tons, The corresponding 
aggregate production in 1872 was 142,500 tons, Bessemer steel 
figuring in this total for 110,500 tons, and cast steel for 32,000 


MISCELLANEA. 

A Mavcn CuunkK man is said to have invented a machine for 
separating slate from coal. 

THE increase in the production of stec! in France, Jast year, 
was 2‘),125 tons, as compared with that of 1872, The manufacture 
is five times as extensive as it was in 1867. 

WE understand that information on the “ Knecht system” of 
tempering drills, as used with such success in the St, Gothard Tun- 
nel, can be had at the California Ironworks, Pury, Lancashire. 

At an adjudication for 10,500 tons of rails for lines in Alsace and 
Lorraine the lowest tender was that of the Cruezot Works. The 
great French establishment offered lower terms than those proposed 


| by four German competitors. 


tons. In 1871 the steel production of the United States did not | 


exceed 82,000 tons, to which total Bessemer steel contributed 45,000 
tons. In 1870 the aggregate production was 75,000 tons, of which 
40,000 tons were Bessemer steel. 
United States to the extent of 15,262 tons, in 1866 to the extent 
of 18,973 tons, in 1867 to the extent of 19,000 tons. in 1868 to the 
extent of 30,000 tons, and in 1869 to the extent of 35,000 tons. 
Dr. W. H. Stone, who has read a paper at the Physical Society 
‘On Wind Pressures in the Human Chest” Curing performance 
on wind instruments, has ascertained that the extreme height 


In 1865 steel was made in the | 


of a column of water can be supported by the muscular act | 


of expiration transmitted by the lips, to be about 6ft. He also 
desired to discover what was the actual pressure corresponding to 
the full production of a note on each of the principal wind instru- 
ments. It was found that with the majority of wind instruments 
the pressure required for the high notes is considerably greater 


| 


than that required for the low notes, each instrument having a | 


pressure-ratio of its own. 
rule. 

M. Evverte, director ‘of the Terre Noire Foundry in France, 
communicates to the Société des Ingénieurs Civils some important 


results of his researches, carried on over the past two years, with | 
a view to determine to what point it is possible to introduce phos- | 


phorus in steels. Phosphatic materials having been placed in 


sufliciently large proportion in a Siemens-Martin furnace, and the | 
operation having been terminated with ferro-manganese with 42 | 


per cent. of manganese, or with spiegeleisen, it was found that the 
metal obtained was of good quality and malleable, It was esta- 
blished that the cast steels can contain a certain proportion of 
phosphorus without losing their malleability or their valuable 
qualities of resistance, A steel containing 0°003 of phosphorus and 
0°0015 of carbon may be utilised for making an excellent rail. 


THE official report of the Vienna Exhibition gives the annual 


| *f output ” of iron in the producing countries as follows : — England 





(1871), 134,664,227 ewt.; Zollverein, German Bund (1571), 
33,296,042; France (1871), 23,620,000; Belgium (1871), 11,406,480 ; 
Austrian Hungary (1871), 8,492,122; Russia (i871), 7,208,141 ; 
Sweden and Norway (1871), 6,138,347 ; Italy (1872), 1,474,180 ; 
Spain (1866), 1,474,180; Switzerland (1872), 150,000; total for 
Europe, 227,793,099. North America (1872), 46,900,000 ; South 
America, 1,000,000; Japan (1871), 187,000; other countries of 
Asia (approximated), 800,000 ; Africa, 500,000; Australia, 200,000; 
total for the world, 276,500,000 cwt. It appears from this state 
ment that England produces more than one-half of the whole 
amount, North America about one-fifth, France about one-twelfth, 
and Belgium one-twenty-fourth ; these four constituting the great 
iron-producing countries of the globe. 


Prorrssor CHURCH has just made an analysis of Ashantee gold. 
The richness of its surface colour, due in part to red oxide of iron, 


The clarionet is an exception to the | 
| round the low-water basin. 


is rather deceptive, for he finds that the average alloy of the native | 


Ashantee nuggets is nearly ten parts in 100. French gold coin is 
of this standard ; but our English sovereign contains but 8°8 per 
cent. of alloy—the alloy in both of these cases being coppex In 
the Ashantee gold copper is virtually absent, its place being taken 
by silver. Some clean fragments, cut from different nuggets, had 
the specific gravity 17°55, and gave the following results on 
analysis :— 
In 100 parts. 





Gold 2c cc ce cc 08 ce cf ce oe 90°055 
COPpEF.. co se ce cc ce 00 ce oe A faint trace. 
BOUL «sce 80 te 0s 08 20 08 te 80 A trace. 
Bilver .. co cc «+ ve ce ce cc 08 ce oe 9950 

99°945 


On the subject of the sub-wealden exploration Mr. Henry | 


Willett, F.G.S., has published another letter, in which he says :— 
** After three weeks’ enforced idleness, in consequence of the old 
engine being no longer trustworthy, I am pleased to report that 
boring has recommenced, and I have had the satisfaction of seeing 
15ft. of core at the full diameter brought to the surface, and the 
rods lowered, and boring recommenced at a depth of 701ft., being 
a total of 26ft. for about eighteen hours’ work. We have now run 
through about 400ft. of Kimmeridge clay. Nearly every inch 
contains numerous fossil shells in various stages of growth, each of 
which has been born, has grown, and died. Our little 2in. column 
has contained several thousands. There is no reason to doubt that 
this bed of clay extends uninterruptedly beneath Brighton, 
Chichester, Southampton, Sussex, Hampshire, and Dorsetshire, to 
Kimmeridge on the west, and beneath Hastings and the English 
Channel tothe Boulonnais district in France, and that throughout the 
whole of this vast area the same conditions of birth, life, and death 
have existed.” 

FaTHER SECCHI communicates to Les Mondes the result of his 
observations of the solar protuberances during the latter part of 
the past year. He says that the coexistence of spots with eruptions 
on the edges of the sun has been veritied eight-nine times, The 
reversed lines which have been obseryed during the eruptions are 
B, C, D, D", 6 of magnesium, and a large number of the iron bands, 
besides the ordinary lines of hydrogen and the line D. A spiral 
movement in the spots has been noted several times in the protu- 
berances, and a rotation around a horizontal axis has also been 
frequently remarked. Father Secchi has recently experimented 
upon the plates of glass ruled by Mr. Rutherford of New York. 
He states that, ruled with 60,000 lines to the inch, the effect of 
the plate in the spectroscope was astonishing. The protuberances 
were obtained even with spectra of the first order, and were 
observed much more clearly with spectra of the second order. It 
was found necessary to add a glass in order to absorb the 
violet rays, The details of the protuberances were very clear, and 
the filaments delicately defined. In spectra of the third and fourth 
orders, the line C of one fell very near F of the other, and thus 
protuberances of two different colours, red and whise, in the field 
of the telescope were obtained. With these plates, it is added, the 
first spectrum has a dispersion equal to that of two prisms of 
rare wd fh mee glass; the —_— to that of ray! paae, and so on; 

ut the advantage soon disappears, owing e mixing 
of the spectral colours and the enfeeblement of the light. 








For the purpose of affording technical instruction to artisans 
in connection with the International Exhibition, an association 
has been formed which has the approval of the Working Men's 
Club and Institute Union. The Earl of Lichfield has set the 
example of subscribing for a large number of artisans’ tickets tu 
be placed in the hands of the council for distribution. 

Tue St. Petersburg Bourse says that the iron trade in Ural is 
now in a flourishing condition. The demand is great, and prices 
in consequence are very good. At the Irbit markets large 
quantities of iron are bought and sent to Siberia, whence they aie 
forwarded to Tashkend, and afterwards to Central Asia, where 
the demand for wrought iron and iren goods of all kinds is rapidly 
increasing. 

We understand, says the War 
V'rederie Monks, who has been intimat connected with VW 
Cross Works as one of its originators, and till now as one of its 
managing directors, has relinquished his managing directorship, 
and is about to commence works of his own in the neighbourhood 
of Warrington. Mr. Monks still retains considerable interest in 
the White Cross Works, of which he remains a director, 

Tue cable steamship Hooper on Saturday left Gravesend with 
cables of the Central American Telegraph Company (Limited), 
manufactured by Hoopers’ Telegraph Works, to be laid between 
Para, Cayenne, and Georgetown, Demerara. When laid, these 
cables will connect the unite! systems of the Plato-Itraziliera, 
Western and Brazilian, and West India and Panama Telegraph 
companies, and will complete the chain of electric communications 
between the River Plate and the United States. 

THE Mersey Docks and Harbour Board decided last week, with 
reference to the applications of the Pacific Steam Navigatic: 
Company and the merchants in the West Coast trade 
warehouses at Birkenhead, that it was not advisable for them to 
build any further warehouses there than those in course of erectio: 
at the Morpeth Dock, and those which it was proposed to build 
Mr. Hubback stated that these will 
give accommodation for 45,000 tons. 

THE steamer Historian sailed from Liverpool on Monday for 
Calcutta, having on board four ema! steamers, or barges, which 
have been constructed for the Government by Messrs. Hamilton 
and Ce., of the Windsor Ironworks, near Liverpool. They wil 
be used to distribute grain to the famine-stricken people along the 
rivers and canals in Bengal, and as they are built in sections andl 
can be put together in a few days after their arrival out, they will 
be almost immediately ready for use. 





Guardian, that Mr. 




















Imports of ironinto New York, from January let to March 3lst, 


1874, three months, are as foliows : 


Bir Pi £ « & 

Tor me. Re 

From foreign ports in 42, l 

From coastwise ee ce oe 1G oe ce Sl 7 
Total oe co ce ec vce 1925 ce cc $2,6 oo oe HN 
Same time 1873 — ee S510 oe wo 14,049 .. os 50,214 





he vlozical Congress of 


Aw Anthropological and A 
announced to open at Stockholm on the 7th of August, 
sitting of the congress excursions will be made to the del 
burial places of the surrounding district. A smal 
aboat ten shillings, coufers the right of being presen 








f at the 


meetings, and members will be allowed to travel on the Swedish 


iined of the 


railways at half fares. Further particulars may be ont 
», or at the 


secretary of the congress, Mr. Hildebrand, of Stockhe! 
Museum of Natural History, Brussels. 

Ir is intended to exhibit at the Alexandra Palace a series of 
models of the characteristic dwellings of different countries of the 
world, occupied by groups of figures representing their inhabitants 
in the actual clothing of the country, and surrounded by the fur- 
niture, domestic utensils, &c., in common use, so as to form illus- 
trations of the manners, customs, Xc., of the places represented. 
In furtherance of this object Dr. Dresser has constructed full-sized 
models of a modern Moorish and a modern Egyptian house. The 
first represents the dwelling of a middle-class, or rather superior 
man in Morocco, and is an exact copy of a modern Moorish villa, 


| The interior of the Egyptian villa is copied from an example in 
ow 


aro, 

PosTaL cards are so extremely popular in the United States 
that, although it is not long since they were introduced, the 
enormous number of one hundred millions have been printed and 
issued. A new and important step has been taken in the cheapen- 
ing of international postage by the adoption of a convention 
between the American and Swiss Governments for the mutual use 
of postage-cards at a charge of a penny, payable in advance. The 
new system has been already promulgated in Switzerland, and the 
ordinary 5-centime or halfpenny postage-card of the country may 
be made available by affixing a halfpenny stamp to it. The route 
by which these cards will pass is that of the German-Transatlantic 
mails ; but it isnot mentioned whether any special payment has 
been allotted in consequence to the steamship companies in addi 
tion to their former contracts. 

Tue Ledger gives some figures showing the importance of carpet 
weaving in Philadelphia as an industrial interest. For twenty-five 
years it has been steadily increasing, until within the last eight 
years the aggregate amount of ingrain carpet made there exceeds 
the total of similar goods manufactured elsewhere throughout the 
United States. There are now in Philadelphia about 250 factories, 
with 4000 looms, and before the strike the production averaged 14,000 
pieces of 125 yards each, or 1,750,000 yards per month, or 17,500,000 
yards for the ten months that the factorieS were in operation, In 
the busy season about 6000 persons are employed in the factories 
directly, independent of the dyers and others remotely interested, 
involving a monthly outlay for wages of about 300,000 dols. The 
amount of capital invested may be estimated from the fact that the 
yearly sales of carpets alone reach over 15,000,000 dols. 

In these days of strikes and extortionate demands by workmen, 
the great question that all employers of labour must consider 
is—can we, by making use of modern and efficient machinery, 
decrease manual labour and at the same time keep pace with 
or increase the production? A special prize of £00 is offered 
by the proprietors and lessees of coal mines in Mid and Kast 
Lothian for ‘‘the best coal cutting machine,” to be competed 
for at the general show of the United East Lothian Agricultural 
Society held at Haddington, in July. This is a move in the right 
direction. It is an acknowledged fact, as stated in our last issue, 
that one of the most effectual means of reducing the price of coal, 
and expense of production to the employer, and lessening to the 
miner the danger of working, will be found in the introduction 
of machinery, which will do more werk in less time than can be 
done by manual labour, and render the employers comparatively 
independent of strikes and short working hours, We are assured 
that a thoroughly practical judging committee have already been 
appointed, and we trust that all engineers, and those whe have 
devoted their attention to the perfecting of such maokines, will 
take advantage of this epportunity of exhibiting them. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borvrav, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. G«roip and Co., Booksellers. 

L C.—A. TWIETMEYER, , 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*,* With this week's number we wsue as a Supplement No. LXXIV. 
of our “Portfolio of Working Drawings,” representing a 
600-H.P. Jonval Turbine at Bellegarde, Messrs. Jacob Rieter 
and Co., Winterthur, Engineers. Each number, as issued by 
the publisher, should contain this Supplement, and Subscribers 
are requested to notify the fact should theu not receive it. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts , we 
must therefore request our correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. . 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

C. R. P. B. (Cleaning Coffee.)—A letter lies at our office for this correspon- 

ent. 








dent. 

A. 8. D.—You can obtaw what you want from Messrs. Headly and Sons, 
Exchange Ironworks, Cambridge. 

S. M.—You can obtain the information you require by applying to the secre- 
tary, Society of Arts, John-street, Adelphi. 

J. H. (Charing Cross.)— There is a demand for a good water meter. Whether 
you would or would not do well to patent yours depends entirely on the 
means of pushing sales at your disposal. 

Erratom.—The letter on ‘‘ Capital and Labour” which appeared in our last 
impression was from the pen of “‘ Mr. J. W. Gordon,” not ‘* Bourdon,” as 
printed. 





WATER-WHEEL BUCKETS. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your numerous readers give me the address of any firm 
who roll and bend sheet iron water-wheel buckets to required shape? 
Beckington, Bath, 5th May, 1874. W. W. 





MALLEABL2 IRON. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your numerous readers give me the name and address 
of malleable ironfounders who make malleable iron shoe-tips = 
c. 8. 





plates? 
Sheffield, 5th May, 1874. 
CUPOLAS. 
(To the Editor of The Engineer. 

Sir,—In reply to your correspondent “Coke's” inquiry as to the dif- 
ference between my furnace and Voisin’s, I beg to inform him there is 
really no difference. I formerly placed the upper tuyeres as high as Mr. 
Voisin does, but in order to lessen the amount of cokes for filling up I 
lowerei them to the present height, with equally good result. As to 
“flameless ” cupolas, any ordinary one with two tuyeres, and made 12ft. 
high to the charging door, will have little or no flame when working. 
There is no flame with mine where the cupola man acts up to the in- 
structions ; but I have always found, unless the men are strictly looked 
after, they will put on more coke than they ought to, hence a flame at 
the charging-door. If “Coke” will write me, I shall be happy to 
give him any further information. . IRELAND. 

Manchester, 6th May, 1874. 

COMPLETE LETTER WRITERS. 
(To the Editor of The Engineer.) 

S1r,—I should feel extremely obliged if any of your correspondents 
could inform me where I might procure a manual showing the most 
approved forms for business letters in French and German, similar to 
those little books published in English under the head of ‘‘ Complete 
Letter Writers.” Also if a smaller dictionary of French and German 
technical terms is published than that of Spon. Leta, 

London, 7th May, 1874. 

HOT WATER JOINTS. 
(To the Editor of The Engineer.) 

Srr,—I have some rather large flange joints to make tight in a hot 
water apparatus, the temperature in which is over 230 deg. As the 
number of joints is large, the cost of facing the flanges cannot be in- 
curred. The joints have to be broken two or three times a year to clean 
the pipes. India-rubber makes a tight joint, but sticks so hard to the 
metal that I cannot get the flanges apart without much trouble. Can any 
of your numerous readers suggest a substitute? Red lead is, of course, 
out of the question. Is there no preparation of felt or hemp, or some- 
thing of that kind which will expand when wet, and make a —_ ~ 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
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*,* Letters relating to advertisements and the publishing department of the 
p per are to be addressed to the Publisher, Mr. George Riche; all 
other letters to be addressed to the Bditor of Tuk Exoinren, 163, Strand. 





i MEETING NEXT WEEE. 
Inetrrvriow or Crvit Encuveers.—Tuesday, 12th May, at 8 p.m.: 
“ On Peat Fuel Machinery,” by Mr. Joseph McMeadows. ” 
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THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
commenced on Wednesday morning at the house of the 
Institution of Civil Engineers, Great George-street. A good 

been expected from this meeting, especially as 
mechanical puddling. It would be too much to say 
that expectation has been fully gratified. In another page 
will be found the text of the president’s address. On its 
conclusion the president invited discussion upon any of the 
points treated of in his address,and directed particularatten- 
tion to mechanical puddling. The discussion which followed, 
though characterised on the whole by the same moderation 
and impartiality which our readers will remark in the 
president’s address itself, was rather desultory, though 
mainly turning upon the mechanical puddling process, 
Mr. John Jones spoke from his experience as manager 
of the Erimus Works, not merely in hopeful, but in confi- 
dent terms, of the ultimate complete success of mechanical 
— some form of rotary furnace. He admitted, 
owever, that great difficulties and disappointments had 
been experienced, and were not yet quite ended, in carrying 
out this process with the Danks furnace as improved or 
modified in England, and the results commercially 
obtained in this country had as yet not justified the 
sanguine anticipations of the Commissioners of the 
Iron and Steel Institute who went to the United 
States to examine the Danks furnaces there in operation. 
He classified the difficulties chiefly experienced so far 
under three heads. Firstly, the necessity for a new and 
complete special training in the use of the revolving furnace, 
for which the experience of the ordinary puddler was of 
little use. Secondly, difficulties connected with the fettling 
of the furnace, including in these the great loss of time 
rendered necessary for its reparation, which at first, at 
least, absorbed about six hours of the twenty-four. 
Thirdly, mechanical difficulties connected with the con- 
struction of the furnace itself. He said it was useless to 
particularise what ts had proved constructive failures, 
for that every part had been found to give way at some 
point or another. These mechanical difficulties, however, 
if not already completely overcome, had at length arrived 
at such a position that he could confidently see his way to 
their complete removal. He then proceeded to describe 
the modification, or rather addition, to the process which 
he had adopted as he declared with great success, removing, 
indeed, in ™ part thedifficulty attending the fettling, and 
saving both that and time to such an extent as materially 
to influence the commercial success of the process. This 
consisted in melting both the fettling and the charge of 
pig iron in separate furnaces previous to their en- 
trance to the revolving puddler, into which both entered 
in a fluid state. The fettling was thus rapidly and uni- 
formly distributed, and only required a brief cessation of 
work to let it set. As regards the charge, not only were 
time and fuel saved by the previous melting in a specially 
constructed cupola, and the injurious effect of the solid 
lumps of pig upon the fettling at the commencement of 
the process avoided, but a very material advantage 
was secured by combining with the melting a partial 
refining process, by which a large proportion of the 
silicon and phosphorus were removed without too great a 
reduction in the percentage of carbon, and thus the pud- 
dling itself expedited and the final product improved. “The 
speaker referred to Mr, Crampton’s puddling furnace expe- 
rimentally constructed at Woolwich Arsenal, and fed with 
powdered coal on Mr. Crampton’s well-known plan. With- 
out ae peg any definite opinion whether on the whole 
the Danks or the Crampton furnace was the better, he ex- 
pressed his belief that neither should be viewed as more 
than stages towards the finality of a complete and faultless 
apparatus. Details were given of the working results of 
the modified process under the speaker’s management. 
Ten charges were worked off in twenty-four hours, yielding 
upwards of five tons of blooms, each ton of pig iron pro- 
ducing rather more than 21 cwt. of puddled bar. Some 
details were then given by a succeeding speaker as to the 
process in operation at the works of on Gilkes, and 
Co., Middlesbrough, and specimens of rails rolled from me- 
chanically puddled iron were exhibited on the table, as 
also were specimens of plates stated to be rolled direct from 
reheated blooms produced by the Crampton furnace, of the 
details of construction of which the inventor gave some 
account, aided by diagrams on the black board. Less pre- 
cise information than could be wished were given as to this 
furnace. One important result, however, was stated by the 
inventor, namely, that so perfectly did the furnace retain 
its cylindrical form, unaffected by expansion or contraction, 
owing to the use of his water circulating jacket, that only 
one-fourth the steam power was sequel to work it under 
like circumstances that was needed when the form of the 
furnace was permitted to be distorted by inequality of 
expansion in its different parts. 

Other speakers followed, and amongst the facts of 
most value elicited were, that one of the great hindrances 
hitherto experienced had been the want of an adequate 
train of machinery for dealing with the produce of a me- 
chanical puddling furnace in the subsequent s to the 
delivery of the bloom. Mechanical puddlin ee ary a 
bloom so much heavier than that of hand -—_ ing that it 
could not be perfectly dealt with by the machinery already 
in use. Larger and more howe # rolls are now in pre- 
paration to deal with these heavy blooms, and visit upon 
them sufficient pressure to pounibthen being rolled at once 
into bars or rails; and it was contended that the quality of 
the iron so produced was superior to that of twice-worked 
iron prepared by the ordinary process of hand puddlin 
from the same ores. It was admitted, on the other hand, 
however, that while good bars, and even angle and T-iron, 





were thus producible, difficulties were found to the produc- 
tion of boiler plate by the same method, and that improved 
apparatus for the more perfect extrusion of the cinder was 
still needed for these. Upon the whole, the general 
expression of opinion—expressed and not dissented from 
by the meeting—was, that as yet mechanical puddling in 
this country had scarcely arrived at the stage of commercial 
success, but that the main difficulties which inevitably 
beset the path of improvement at one point of a vast 
manufacturing industry had been overcome, and the way 
seemed clear to the ultimate realisation of every advantage 
claimed for mechanical over hand puddling. Finally, it 
was pointed out that the circumstances of the times were 
never more completely favourable to this improvement ; not 
only was fuel scarce and dear, and in the present 
depressed state of the iron market imperatively demanding 
economisation, and wages largely increased and still ad- 
vancing, but even the supply of labour in the case of skilled 
puddlers was found deficient. The discussion then diverged 
to those points of the president's address which referred to 
the relations between the magnitude of the blast furnace 
and the temperature of the blast as influencing the economy 
of the yield. On this subject Mr. Whitwell and Mr. 
Cowper were the principal speakers, but nothing important 
in the way of principle was elicited by either gentlemen, 
whose remarks were chiefly statistical, and tended to show 
that the use of stoves for producing blast of very high tem- 
perature was considerably increasing. Some details were 
also given by Mr. Whitwell as to the working of blast 
furnaces of moderate capacity, 50ft. to 60ft. in height, as 
compared with that of others of 70ft. to S0ft. in height, 
both in the Cleveland district, from which it appeared that 
results nearly as good, both in proportional yield per diem 
and in economical use of fuel, were given by the smaller as by 
the larger furnaces. A few remarks were then made by Mr. 
C, W. Siemens upon his regenerative gas puddling furnaces, 
a few details as to the working of which at their present 
stage he referred to. In conclusion, Mr. Siemens made 
one or two pertinent remarks as to the proposed use of 
chalk as fuel, an absurd project which has tom puffed into 
undeserved notoriety by the unscientific advocacy of this 
ridiculous nostrum inthecorrespondence columns of the daily 
press. Mr. Siemens well remarked that chalk was itself 
the product of two prior combustions, the one whereby the 
calcium was oxidised to lime—the other, wherein the carbon 
was burnt to carbonic acid. Chalk or carbonate of lime 
was therefore the result of two prior combustions, and it 
would be difficult to imagine a more complete cinder. 
No natural process can have its steps reversed, and a body 
once burned ceases for ever to be a fuel. 


DEEP COAL WORKING IN THE FUTURE. 

Tue time must arrive, and that not at a very distant date, 
when we shall have to settle by actual trial at how much 
greater depth than any we have yet reached in Great 
Britain we can practically win and raise coal. Two related 
features principally concur to form the conditions of this 
question—one probably quite as important to the future 
position of our country as any that statesmen or political 
economists can present to us. Of these features, one is—can 
human labour be conducted at all, ¢.¢., without being surely 
and rapidly destructive to life under the circumstances, 
especially those of temperature, that these increased 
depths may demand? And this leads back to the at 
present unsolvable question—what temperature shall we 
need to withstand? The other feature involves such ques- 
tions as—given the new conditions as to temperature and 
otherwise, can we so modify those that have reference to 
temperature only as to make them endurable, and can we 
so meet by new contrivances all the new diflicul- 
ties imposed upon us by heat and depth as to bring the 
coal to the surface at a prime cost that can meet the com- 
petition of coal sea-borne to us from abroad? 

All this resolves itself into two primary questions— 
Have we abundance of coal at depths much in excess of 
those at which it is now being worked here or in Belgium ! 
and at what depths shall we reach these concealed trea- 
sures, and what temperatures shall we encounter at those 
depths? To these vast inquiries it must be confessed 
that none but the vaguest and most incomplete answers 
can be at present supplied; and so most likely will matters 
remain, owing to our accustomed apathy and carelessness 
as to our ignoranceof all beyond what concerns ourimmediate 
wants, until, with an unexpectedness and force of destiny 
—of which the rise of price in coal of two years ago should 
afford usa warning—we shall find ourselves face toface with 
this problem, and have nothing better than we have to-day 
to help us to solve it, or to point out to us the path, smooth 
and secure from failure, that we then should decide upon. 
It seems to us, then, that a prudent forethought would 
urge that we should obtain all the light we can now, 
and that whether, as some men of practice think, 
within fifty years coal will be too dear for our national 
needs, or whether it may remain without any great 
enhancement in price for five times that period, as others 
on very vague data conjecture. 

But sinking and boring are sadly in the rear, as com- 
pared with our powers of penetrating into our globe in 
other ways or directions. The deepest excavation ever 
made by the hand of man falls far short of a single mile 
vertically; indeed it is probable no mine or other shaft has 
yet reached 4000ft. below the level of the sea. The deepest 
in Great Britain is about 2300ft. Mountains rise six miles 
nearly above our heads, and we can toilsomely creep to 
their summits; but our descents into the bowels of the 
earth scarcely exceed one-twelfth of this, or less than the 
height of Snowdon or Ben Nevis. We have penetrated 
through such ridges by tunnels of miles in length, such 
that ten or a dozen would stretch from London to 
Brighton ; and if Sir John Hawkshaw succeeds in getting 
capitalists to accompany him with their purses we may 
possibly see the length of any one of these far exceeded by 
a tunnel beneath the English Channel. Doubtless there is 
a vast difference between shaft sinking and tunnelling. In 
the former every pound of deblais has to be lifted to the 
surface, whilst in the latter it can often, as at Mont Cenis 
and now St, Gothard, be rolled out to daylight by gravity 
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alone, or drawn out by the locomotive. But we must 
remember that there are also tunnels, and in hard rock too, 
whose lengths may be counted in miles, that have been 
excavated by means of shafts, and the deblais of which was 
therefore nearly all lifted to a greater or less, and in many 
cases very considerable height. Why is this difference ? 
Simply that men, influenced only by the expectation of 
gain for themselves, will attempt nothing but that which 
promises an assurance of a certainty of ultimate and not 
remote profit. 

Nothing can settle the preliminary questions as to much 
deeper coal working as we have sketched them, but the 
actual sinking of one shaft at least, to a depth double or 
triple any yet so reached. A mere deep boring might 
afford some, though uncertain, indications as to subterra- 
nean local temperature, but nothing less than a large shaft 
admitting of cages, pumping and ventilating apparatus can 
throw idhenen the entire question, andalthough suchashaft 
would only be decisive as to its own locality, its indications 
might be safely extended greatly and to other places upon 
analogical grounds. Such an experimental shaft will 
assuredly never be undertaken by private enterprise. The 
question therefore arises, whether even now the time may 
not have arrived when it ought to be commenced as a 
national experiment, at the combined cost of the State and 
of the rich and powerful coal-owning community. The 
information to be in the end attained would not be con- 
fined to England, assuming the shaft sunk on our island ; 
and, perhaps, it would not be too sanguine to anticipate that 
the coalowners of Germany, France,and Belgium might con- 
tribute to the work. The capital required would be large, 
and in the issue it might prove to have been expended in 
vain. Much, however, would depend upon the judicious 
choice of situation, for that might be so chosen that in the 
issue many other collateral questions of great practical and 
scientific import might also receive much newlight. Theidea 
of such an experimental shaft of vast depth—utopian as it 
may seem to some—is one that in principle at least. has 
already been acted upon by the Government of Prussia. 
[t was thought even many years ugo—on geological ques- 
tions only—that the coal formation of Westphalia stretched 
unseen for many miles northward of the river Ruhr, and 
dipping to the north at the inclination of about 18ft. per 
mile, probably existed beneath the North Sea. The Prus- 
sian Government had a strong inducement to ascertain the 
fact, as the assumed proximity of coal to the Baltic and 
North Sea was a point of great importance to its naval 
growth, whether as a warlike or a mercantile power. 
They selected Ibbenburen, a place many miles to the north 
of the most northerly of pre-existing coal workings of the 
Ruhr, and, after some preliminary borings, commenced and 
completed a coal pit shaft, which was sunk by the late 
Mr. Coulson, of Durham, by contract, and which is now 
and has been for some years at werk on Government 
account. Had not almost incessant and gigantic wars since 
diverted the attention and the resources of Prussia, it is 
stated on good authority that other shafts still further 
north were intended to have been, and probably will yet 
be, sunk. The question here proposed and so far solved— 
whether coal existed so far to the north of the beds 
mentioned upon the Ruhr and Rhine—was one per- 
fectly ejusdem generis with that we should like to see 
the machinery organised for solving for ourselves, viz., 
what of our stores of deep lying coal can we expect to win 
and raise ! 

Many most curious and interesting, as well as important 
questions, should be preliminarily settled as to the place 
and the methods of sinking, &c., such a shaft, which should 
be settled, as far as science and foresight can permit, before 
commencing. But into these details we must forbear to 
enter here. 


PRIVATE BILLS. 

THE number of bills remaining to be dealt with by the Com- 
mitteeof the two Houses is getting reduced with unusual rapidity, 
and it may be expected from present appearances, that, notwith- 
standing the advanced dateat which business inCommittee hasbeen 
commenced in the present session, the!forwarding of bills that have 
been passed by one House to the other will commence at quite as 
early a date as usual, 

The work of the Committees has been considerably abridged by 
the withdrawal of a number of important bills and by the with- 
drawal of opposition in other instances, In addition to the 39 
bills that were found to be defunct when they were called by the 
Examiners, the following amongst others have been withdrawn 
since :—Birmingham Gas; Skipton and Ilkley Railway; Crystal 
Palace High Level; Dublin Corporation Gas; Forth Bridge Rail- 
way ; South Lancashire}Water; Wakefieldand District New Water ; 
and the Whitby Dock bills. The following amongst others have 
already been dealt with as unopposed bills, or are relegated to the 
Chairmen of the Committees of the two Houses to be so dealt 
with. In the Lords, the Ballymena and Larne Junction 
Railway; Cadogan and Hans-place New Roads and Improvements; 
Lakenheath and Brandon Drainage; Railway Clearing House Ex- 
tension; Wexford Harbour Commissioners; Londonderry Port and 
Harbour; Frome Markets; Metropolitan Railway ; Woolwich Sub- 
way; Plymouth, Stonehouse and Devonport Tramways; and Wrex- 
ham Water. In the Commons’ Committees the following bills 
amongst others have been or are to be dealt with as unopposed :— 
Airdrie and Coatbridge Water; Bristol and Exeter Railway; Exe 
Valley Railway, South; Grantham Gas; Horbury Local Loard; 
Leeds, Roundhay Park, and Osmanthorpe Junction Railway; Lon- 
don and South-Western and Devon and Cornwall Railway Com- 
— ; London (City) Police ; Manchester South District Railway ; 

filford Docks; Newent Railway; Peterborough Gas; Somerset 
and Dorset Railway; Southampton Docks; Tendring Hundred 
Railway; Thames Valley Drainage Amendment; and Wigan Im- 
provement bills. 

In Earl Morley’s Committee of the Lords the Harrow and Rick- 
mansworth and the Kingsbury and Harrow Railway bills have 
been passed. These projects will provide continuous railway com- 
munication between the Metropolitan Railway and Harrow, Wat- 
ford, Aylesbury, and yoy The Kingsbury and Harrow 
line will be 4 miles 40 chains, capital in shares and loans 
£200,000; the Harrow and Rickmansworth line will be 7 miles 
30 chains in length, capital also £200,000, 

In Lord Cardwell’s ommittee two competing Broadstairs Water 
bills were under consideration for several days, and have beenad- 
journed for a fortnight for analyses of the water proposed to be 
supplied a the competing promoters, In this Committee the 
Beverley Water Bill has been thrown out. 

In Earl Beauchamp’s Committee the Southern Railway Bill has 
— pesget, with exceptions affecting tramways onthe quays. The 


8) Lei and Northern Counties Railway Bill was rejected b 
the Committee, . " m 





In Lord Hanmer'’s Committee the preamble of the Bute Docks 
(Cardiff) Bill was proved, but consideration of clauses involved some 
trouble. This bill is for extensions of the docks, and of the 
railways connected therewith. The Committee passed the Meath 
Harbour Bill, but with respect to the Neath Corporation Bill for 
the purchase of water and gas works, that the Corporation might 
take over the gas works, but that the time had not as yet come 
for their taking up the water works. The Committee also found 
that the present water supply is insufficient, and recommended 
improvement the 

n the Commons Sir John Kennaway'’s Committee on Group Shave 
had under consideration the Darenth Valley Tramway Bill, which 
was referred to the Board of Trade for consideration and report, 
with a view to its being treated as a railway bill. After a 
long re-hearing the bill has been thrown out. After a full 
hearing in this Committee of the two competing lines that remained 
for railway communication between Dover and Deal, the Deal, 
Walmer and Dover Bill was withdrawn, and the Dover and Deal 
Bill passed in the joint interests of the South-Eastern and the Chat- 
ham companies, The line will be managed by a joint committee 
from the beens of the two companies. The estimated cost of the 
line, which will be double, and about 84 miles in length, is 
£219,794. Permanent way and fencing are put at £5936 per mile. 
The South-Eastern Company’s bill has also been considered, and 
the preamble passed by this Committee with reservation as to 
clauses. The powers asked for by the bill are important, and in- 
clude powers to run over parts of the Chatham and of the Metro- 
politan lines, 

In Sir F. Goldsmid’s Committee, Group 4, the Exeter and 
Crediton Bill has been passed conferring powers to widen the com- 
pany’s railway, and to complete and maintain a double line of rails 
upon both broad and narrow gauges. The Committee have also 
passed the London and South-Western Company’s bill (various 
powers), for widening and improving Waterloo station and other 
works. The estimated cost of the works, under nine sections, is 
£291,958. The Metropolitan Board of Works obtained a clause to 
— that new arches over streets must be not less than 40ft. 
wide, 

In Mr. Woodd’s Committee on Group 8, the Lancashire and York- 
shire (New Works) Bill has been passed. The works are in various 
localities, and their estimated cost by Sir John Hawkshaw is 
£150,000. The Committee have also passed the keenly opposed 
Wigan Junction Bill, promoted by a new company for the making 
of 144 miles of railway—proposed capital, in shares and by loan, 
£400,000. The Committee next proceeded with the Cheshire Lines 
Committee's Bill, against which thirty hostile petitions were 
arrayed, The bill has been passed with comparatively slight 
modifications. 


In the Earl of March’s Committee, Group 13, the Glasgow, Both- 
well, Hamilton and Coatbridge Railway Bill was found tobe a 
tough case, having been opened on Wednesday of last week and 
not closed at the week’s end. The project is promoted by a new 
company, and is for 154 miles of railways from the Glasgow and 
Coatbridge line of the North British to Bothwell and Hamilton 
respectively, and for running powers over portions of the North 
British Railway. The proposed capital is £666,000 in shares and 
by loan, The Caledonian Company are the chief opponents. The 
proposed lines would open up very extensive and valuable coal 
tields, and the scheme is locally highly popular, petitions in its 
favour having been presented by the traders and inhabitants of 
Airdrie (two petitions), Blantyre, Coatbridge, Dumbarton, &c., by 
inhabitants at the eastern end of Glasgow, Hamilton, Lennoxtown 
and Strathblane; inhabitants and traders of Port Dundas, Ud- 
dington, Bothwell and Belshill ; proprietors, traders, and inhabitants 
of Hamilton in public meeting assembled; manufacturers and 
— at Stobcross, &c, The bill has been passed by the Com- 
mittee. 


An amusing incident occurred in Sir F. Goldsmid’s Committee, 
Group 4, in settling the clauses of the Great Western Bill, which 
has been duly passed by the Committee. The opposition of the 
Midland Company to this bill was withdrawn, or it would otherwise 
have 1a stubborn contest. Only two opponents were 
left, neither of them very strong in the back; one of these, a 
clergyman, a small portion of whose property is scheduled, was 
offered a ‘*clause,” but treated the offer with disdain; what he had 
come there to demand was not a clause, but that the Committee 
should fix the price he was to get for his property. Irreverent 
though it may seem, the simple-minded rev. gentleman got laughed 
at, but did not get the despised clause, and the matter was left to 
take its course as by statute provided. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini: 
spondents. ) 


DONKEY BOILERS, 


Srr,—In reading accounts of disasters happening to steamers in, 

heavy weather at sea, I have often noted that the donkey pumps 
have failed at the very time that their services were most needed, 
the donkey boiler fire being extinguished along with those of the 
other boilers by water either shipped or leaked into the engine- 
room, 
The builders invariably place the donkey boilers on the floors, 
to save expense and for convenience of firing, I suppose. Now to 
avoid the misfortune of having the donkey engine and boiler ren- 
dered useless at a critical time, why could not the whole boiler be 
elevated say from 5ft. to 8ft., according to the size of the vessel, 
above the floors, so as to keep it well above the level of any large 
body of water that may force its way into the engine-room and 
extinguish the fires? There is generally plenty of head room to 
do it, and it is only a question of the expense of providing suit- 
able supporting framing, which comparatively trifling expense will 
surely more than counterbalanced by the greatly increased 
safety assured to the whole vessel. 

I am aware that some donkey boilers are placed on deck and so 
avoid the objection, but then they are open to others as dangerous, 
such as being damaged, carried away, or rendered useless in their 
exposed condition, from battering rams in the form of loose 
wrecks, &c, DuRHAM, 

May Ist. 
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THE SHANNON, 


Sir, — While the Shannon is coonpring so much attention, 

erhaps you can kindly find space for the following :—The waters 
rom Lough Allen reach the sea bya course of about 130 miles, 
during which they contribute to the floods so much complained of, 
Were they led to the nearest tide-water, vid Lough Gill (about 
18 miles), the lower course of the Shannoa would be proportionally 
relieved, while, in point of water power, a second Sulbeeedo might 
be created. The port of Sligo would be improved by the increased 
flow descending the Garvogue, while the town must benefit largely 
by its neighbourhood ming a manufacturing district. The 
summer level of the surface of Lough Allen may be taken at about 
160ft. above Ordnance datum, The number of horse-power that 
might be produced admits of easy approximate calculation, while 
the works necessary are nothing that a modern engineer need 
hesitate about, SHANNONSIDE, 


— 
THE NAVIGATION OF THE AMAZON, 


Srr,—I herewith send you some particul f dimensi 
trial —¥ of two ddle-wheel vessels— the Mara: o on ont 
d and con Messrs, Laird Brothers, of Birken- 
head, for the Amazon Steam Navigation Com; 
the river Amazon, The vessels are 
water and hot climates, the engines and 


specially Gnigued fr shallow 


for economy of 








space and consumption of fuel, all of which have been most satis- 
factorily accomplished, and both vessels have left for Para, 


Dimensions, Marajo. Javary. 
on water-line .. «+ .. 220ft. «+ 160ft. 
Breadth between P.B. «2 oe «. S2ft. eo 28ft. 
Depth of hold .s .. «+ ee 10ft. oo Of, 
Tonnage, 0.m. .. .. -- e+ eo 1094tons. .. 597 tons, 
High-pressure cylinder diameter... 46in. ee 82in. 
Ww ” ” - Sin. ee 52in. 
Stroke of pistons .. .. o eo 4ft.6in. .. 4ft. Sin. 


The engines are compound, with oscillating cylinders, double 
piston-rods, and surface condensers. ‘The boilers of the Marajo 
are cylindrical, tubular fire-boxes at each end and combustion 
chamber in the centre. Those of the Javary are locomotive 
boilers with large furnaces for burning coals or wood, The paddle- 
wheels of both vessels are on the feathering principle. 

Trials of Javary, April 18th, 1874. Measured mile. 
True mean speed... .. se «es «+ oe oe «+ 10°46 knots. 
Steam pressure in boilers.. .. «+ «» 58d, 
Revolutions per minute «6 «+ «2 «+ ++ oe 38 
Vacuum in condenser... .. «+ os «+ «+ «+ 26)in, 
Indicated horse-power 4. «+ «2 «8 «+ «+ 470 
Mean draught of water «2 16 oe «ee oe Sft. Gin, 
Second trial expansion on first grade, 
Speed by log es: Se He ee Ot Ok 8 104 knots. 
Steam pressure .. «2 oe ss es oe oe oe GOLD. 
Revolutions per minute .. .. .. «¢ «+ «+ S82} 
Vacuum in condensers .. .s os e+ «+ «+ 26}in. 
Indicated horse-power .. .. «+ «« 458 
Duration of trial .. .. -0 «+ os «8 oe 3 hours, 
Consumption of coal per hour,, .. «+ «. +. 7S88ewt. 
Coals per indicated horse-power perhour .. .. 193 Ib. 
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Third trial expansion on lowest grade. 

Speed by log .. ce co oc co op ce joo oo 10} knots, 

Steam pressure .. «- ec oe «bh ++ of oe GOLD, 
Revolutions per minute .. «6 6 «+ «+ 32 

Vacuum in condensers .. os «o¢ ee 27in, 








Indicated horse-power .. «+ os bit BAe 
Duratiorfof trial .. 2. se o¢ of e« ee e+ 3 hours, 
Consumption of coal per hour.. «+ 666 cwt. 


Coal per indicated horse-power per hour vs. ao, SD 
The trials were very satisfactory in every respect. The coals 
were not picked, but used as they came from coal bunkers, 
° ” 
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Triats of Marajo, April 21st and 22nd, 1874, Liverpool to*Holyhead. 
First trial. 
= eae Bn -_ es 00 oe 66 oa oe we 
Steam pressure .. «6 «se ++ oF «+ ° 
Revolutions per minute .. .. 
Vacuum in condenser.. .. «. + 
Indicated horse-power «+ «. «» ° 
Consumption of coal per hour... .. «+ «ss es . 
Coals per indicated horse-power per hour... .. 2°20 Ib. 
Mean draught of water .. «2 os os «+ os Oft. 2hin. 
Holyhead to Liverpool. Second trial. 


Speed by log ee os oe se 08 oe oe os 
Steam pressure 

















ee ete. 
ee 58 1b, 


ee 36 









Pp . * or) 
Revolutions per minute .. 
Vacuumin condensers .. .. . e 
Indicated horse-power 1s «2 «+ «+ «« 


Goate pee r ate 00 ss os, See Trey) oa - 
Coals per indica‘ jorse-power per hour .. . 
Mean draught of water . we Pa ee Oft. 


Third trial. Measured mile. 


Erno ssean peed .. ee 00 00 08 08 cf ve + ‘lca 
team TO oe oe ce ce os or ce oo OO 
Revolutions per tninute eo 40 co ow 66 -e8 
Vacuum in condensers .. .. «+ os o8 +e ‘in, 


Indicated horsepower 4. s+ ss ss oe «+ I 
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THE BLACKBURN BOILER EXPLOSION. 


THE coroner’s inquiry into the cause of the explosion of two 
boilers at Alderman ; Aneel 4 Hollin Bank Mill, whereby 
eleven persons were killed and twenty-one injured, on the 2nd 
ultimo, was resumed on Wednesday week, in the small police-court, 
Town Hall, and thence adjourned, to the council-chamber, at the 
desire of Mr. Coroner Hargreaves, Alderman Thompson was pre- 
sent, as were also Mr, Fletcher, chief engineer of the Steam Users’ 
Association ; Mr. Longridge, chief engineer of the Boiler Insur- 
ance and Steam Power Company, Limited ; Mr. Henry Hiller, 
chief engineer of the National Boiler Insurance Association, 
Limited ; and several large employers of labour in the town and 
district. Mr. R. C. Radcliffe watched the proceedings on the part 
of Messrs. Yates, engineers, the makers of the exploded boilers, 

Alderman James Thompson was the first witness called. In 
reply to the coroner he deposed: I am the proprietor of the 
Hollin Bank Mill, where this explosion took place. I was at the 
works at the time of the explosion, and I was in a room over the 
boiler-house immediately before. I did not speak to the engineer 
that morning. I never saw him. 

The coroner ; There are three points that Mr. Fletcher wants to 
have some evidence upon. These are, the water supply, the pres- 
sure of steam, and some caulking that wasdone. If you would 
state the facts—why you were in the boiler-house that morning, 
and what you saw, [ shall feel obliged. 

Alderman James Thompson: I went into the room over the 
boiler-house to speak tomy son. He told me that some one had 
been doing wrong at the other end of the works, and I left him to 
goand speak to the person. In doing so I walked over the boilers, 
and I noticed that there was a pressure of 791b. to the square 
inch. I also noticed the economiser, The water I noticed by the 
gauge was above working level. The engine driver was not there 
at the time. I believe he was in the engine-house. I had not 
seen him that morning or spoken to him. It would be about 
half-past ten when the explosion took place. The clock in the 
shed, which was not damaged, was stopped by the concussion. 
Some caulking had been done to some of the front rivets be- 
longing to the gusset seam.—By Mr. Fletcher: It was {not 
in the flues. The boilers had not been touched except in the 
front. The rivets in front of one ef the boilers had leaked once 
before, and we got Yates’ men to them. The No. 2 boiler—that 
nearest the canal—leaked, and in consequence the composition 
came off the front of the boiler, and we sent for a man from 
Yates’.-By the foreman: The leakage had taken place a week 
before the explosion.—By the coroner : No, 2 boiler was cleaned 
out on the Saturday but one previous to the explosion. The No. 1 
boiler was doumaal out the week before that. The No. 1 boiler 
was cleansed out in consequence of a steam pipe having been 
broken. It was at the elbow of the feed pipe connecting the 
boiler to the steam valve. We have had three ripes broken ; and 
we had had some trouble with them until we discovered that the 
pipe was fastened at the bottom, and there was no room for 
expansion. —Ly Mr. Fletcher : The pipe was fastened in this way 
it went over the top of the boiler, along the wall to the feed 
pump, to which it was fastened. It was not fastened to the top 
of all. There was a valve-box ; the pipe joining to it seemed to 
have been so strained as to fracture it. If my memory serves me 
right, we broke two within eighteen days of the explosion, This 
occurred on both boilers though not on both at one time. The 
pipe connected with No, 2 boiler broke about the Thursday but 
one previous to the explosion. That pipe, I think, was the first. 
The steam-pipe leading to the valve-box of No. 2 boiler was 
fractured twice, and that of No. 1 boiler once. All these 
occurred within three weeks. That was the reason the boilers 
were cleaned out when they were, as it was not their turn 
to be cleaned out, We then loosened the pipes at the bottom 
in order to prevent the same thing occurring again. We 
thought it was in consequence of the pipes being fast, and 
having no room for expansion, that they were fractured, 
They were built round with brickwork.—By a juror: We 
worked with one boiler when these fractures occurred, Both 
boilers were worked the whole week before the explosion, But 
before that both boilers were stopped alternately to repair the 
broken pipes. As soon as we got the pipe of one boiler repaired, 
the pipe of the other boiler broke. We fad to stop some of the 
spinning in order to lessen the weight to be driven . the steam 
»ower.—By the foreman: We had every appliance necessary. 

Ve had an engine made by you some fourteen or fifteen years ago, 
and a donkey engine which we could use when required.—To the 
coroner: I wish to say that what was reported in the newspapers 
that on the morning of the explosion we had some difficulty with 
the boilers is not correct. I had not been on the boilers with the 
engineer. I never spoke to the man that morning; nor did my 
son tell me that he had spoken to him. If my son had not told 
me about the man at the other end of the works, I might have been 
on the boilers at the time of the explosion. I should have gone to 
have a smoke there. Behind the boiler-house persons often went 
to lounge there, and when I had done my work in the oflice, I often 
went there to smoke and to keep a look out for loungers—to act as a 
sort of detective. In fact, it was my drawing room. I have spent 
many a hundred hours there, and considered the boilers perfectly 
safe.—By a juror: The boilers were not heavily fired, Our con- 
sumption of coal was 21 tons per week. That was very small. 
Some people burned much more, Ihave burned 26 tons myself. 
The fire-holes were only 4ft. Gin, in length, although there were 
6ft. bars, the remaining space being filled up. When the pipe of 
No. 2 boiler broke, we took half a yard of the brickwork away so 
as to give more fire room, and to make one boiler do the work. 
The half-yard was put on again when we again started with two 
boilers.——By the coroner: The engineer had never complained to 
me about the working of the boiler in any respect. He was fully 
satisfied with the boilers and so was I. I had as much confidence 
in being on the boilers as I have of being here now. In fact, I 
should not have spent my time on these boilers if I had not had 
implicit confidence in them.—By Mr. Radcliffe : The pipes broke 
when the boilers were working. We thought it was in conse- 
quence of the want of room for the pipes to expand.—By the 
foreman: They were little elbow pipes, not more than a foot 
long, and formed a quarter circle. Seeing them break so often, 
we thought it was for the want of room for expansion. Mr. 
Thom (of Messrs, Yates’ firm) happened to come down, and I 
asked him what he thought about it, and we set to work to slacken 
the pipes.—By Mr. Radcliffe : The pipes were simply cracked and 
let out the steam. In fact he thought it the construction more 
than the expansion that caused the fractures.—To the coroner : 
I think the cause of the rumour getting out that we had been 
bothering about the boilers on the morning of the explosion was 
that a few days before we had had some plugs coming out ; but we 
did not think much of that, 

Mr. L. E. Fletcher, chief engineer of the Manchester Steam 
Users’ Association, who had been instructed to investigate the 
cause of the disaster, was then sworn. He handed to the coroner 
the report which has already appeared in our pages. 

Mr, Fletcher subsequently handed to the coroner the subjoined 
letter from Sir W. Fairbairn, and it was read to the jury : 


“To L. E. Fletcher, Esq. April 21st, 1874, 

“Dear Sir,—The late hour at which I received your report 
prevents me entering into the causes of the late explosion of Mr. 
Thompson’s mill, at Blackburn, I can only, therefore, refer to 
the experiments conducted at the Canal-street Works as to the 
quality of the iron of which those boilers were composed. It is 
quite evident as regards the tensile strain that the plates were not 
defective, but it must be borne in mind that this system of 
experiments is not the true criterion of the sort of plate iron that 
should be used in boiler construction, We often find in well- 
conducted experiments that a high tensile strain can be obtained 
with a very inferior of material. Duotility is one of 
the properties 


that is required, and unless that property is 





acquired by double working, tending to the elongation of the fibre, 
it is vain to make ductile plates out of what is very little better 
than a crystalline stratum. In my opinion, before we can 
obtain » tough as well as a solid material, we shall look in 
vain for security in boiler construction, It is a great mistake to 
suppose that there is economy in cheap plates. On the contrary, 
it is the most expensive to the maker as well as to the owner, 
and I would earnestly recommend that no boiler in this country 
should be made of good iron unless it is double worked, or, what 
is the same thing, the fibre elongated until perfect ductility is ob- 
tained. I am not prepared to say to what extent the process can 
be carried, but I am thoroughly convinced that the necessary tena- 
city can only be obtained by the ination of sound material 
and equally good workmanship. In the plates submitted there to 
experiment, I am satisfied they will not sustain the test of impact 
or a series of blows, which would break them into fragments. I 
should have gone further into a review of your report, but the re- 
strictions as to time and my imperfect health prevent me doin 
more than giving an imperfect view of what I consider essentia 
to boiler construction.—Believe me, yours very sincerely, 
** (Signed) “Wa. FArRBAIRN.” 


Mr. Longridge, of the Boiler Insurance and Steam Power Com- 
pany, Limited—in which company the exploded boilers had been 
insured —asked to be allowed to submit the report published in a 
recent impression, which was read by the coroner. _ 

Mr. Thompson said he should like to ask Mr. Longridge a ques- 
tion or two with respect to his report. One was, did he ever 
express an opinion similar to what he had expressed in his report 
at the time of the proposed insurance of the boilers. 

Mr. Longridge : No ; nor was I ever asked. ; 

Mr.,Thompson asked—Did he understand at the time of the 
insurance that the way in which the boilers were set was 
dangerous ? be 

Mr. Longridge said he could not possibly express an opinion at 
the time of the insurance. They must have thought the boilers 
were safe, or otherwise they would not have insured them. 

Mr. Thompson thought that it was the duty of inspectors to ex 
amine the boilers, and if they knew of any defect to point it out. 

Mr. Longridge: It is not usual to suggest alterations unless we 
are asked. They could not point out the danger in this case, as it 
was first discovered through the explosion. 

Mr. Thompson said his reasons for asking those questions were 
that he had many personal friends whose boilers were set in the 
same way as his were, and if it was a dangerous way he would ask 
them to alter them; and again it was stated in the report that 
the boilers were set that way from motives of economy. There 
had been no such thing in his mind, and he was quite sure there 
were persons present who could bear him out. When boilers were 
inspected by insurance companies, if there was danger about them, 
they ought to point it out. They had a right to rely upon the 
great experience of inspectors, and the inspectors ought to give 
the owner of the boiler the benetit of his experience, They were 
expected to examine them and keep them right. 

The foreman said that perhaps they had a similar case to the 
present explosion. ; 

Mr. Longridge said this was the first they had ever had. They 
examined boilers, but it was impossible to see the danger in cases 
like the present one. 

The coroner: And that is the reason why the company have 
not set their faces against insuring boilers that were not set as 
the present ones were set. ; 

Mr. Longridge said that when two boilers were set as they were, 
and when the longitudinal joints failed, they were more destruc- 
tive in consequence, - ; 

In reply to a question from the foreman, Mr, Longridge said he 
had known cases where there had been ripped longitudiaal joints 
where the water had run down and no mischief followed, But it 
had been at low pressure, . ; 

Mr. Thompson said when he proposed to insure the boilers, they 
sent an inspector down to make an examination, and he now 
asked Mr. Longridge if at that time the inspector noticed any de 
fect in the boilers, or if he proposed any method to remedy those 
defects, or if in examining rem in all their details he was struck 
with anything that seemed dangerous, ; a 

Mr. Longridge said that when they examined boilers, if they 
saw any serious or dangerous matter, they objected to insure them, 
or deferred the insuring until the defect had been remedied, 

Mr. Thompson again asked Mr. Longridge if, in examining these 
boilers, he complained of one single rivet ? 

Mr. Longridge : Had they done so, they would have objected to 
insure the boiler, - ’ 

Mr. Thompson: They did not object to a single rivet. He 
nointed out that there was 20 1b. more pressure allowed to a 
vouble riveted boiler than to a single-riveted boiler. He contended 
that had there been any defect in the rivets, it was the duty of the 
inspector to have pointed it out. Manufacturers were not sup- 
»osed to look after boilers. They had to look after the business, 

‘he inspectors should look after the boilers. That was their pe 
and they were paid for their services. The inspectors had ex- 
amined the boilers, and had never raised a complaint of any kind. 
He was surprised at the report of Mr. Longridge which had been 
read that day. It was the most damning report he had ever heard, 
especially when he took into consideration the connection he had 
had with the makers of the boilers for many years. If he had 
heard that report before he bought the boilers, he would not have 
had them as a gift. 

Mr. Longridge said the boilers were double riveted, but the 
pitch was the same as in the single riveted boilers, but he did not 
think there was any danger in that, or he should have called 
Mr. Thompson’s attention to it at the time. He believed the 
boilers to be perfectly safe, otherwise he would not have insured 
them. 

Mr. Thompson said he wanted an answer to his question, Was 
he to understand that when the inspector examined the boilers he 
knew that the pitch of the rivets was the same as in a single 
riveted boiler, and that had the pitch been greater that disaster 
would not have occurred? From what he knew himself, Mr, Long- 
ridge’s answer was not satisfactory. For himself, he believed in 
being ‘‘ wise in time.” He had unhesitating confidence in the 
makers of the boilers. He was not attempting to attach any 
blame to anyone. He didn’t blame Messrs, Yates. If they had 
erred, it was for the public good to point out where they had 
erred, From the way in which Mr. Longridge and Messrs, Yates 
had worked together, he could not understand what he was 
aiming at in the report. 

Mr. Longridge denied that he and Messrs. Yates’ had worked 
together. He had nothing to do with them any more than with 
any other boiler makers, 

Mr, Thompson : You have consulted together. 

Mr. Longridge said he had had very little to do with Messrs, 
Yates’ until within the last few months. He had never consulted 
them as to the boilers. 

Mr. Thompson said a great deal of money had been spent in 
testing those plates, and he asked him if he considered that they 
would be injured as they were by 80 Ib. pressure. ' 

Mr. Longridge said he had had no opportunity of testing the 

lates. 

, Mr. Thompson then asked Mr. Fletcher to explain to Mr, Long- 
ridge the manner in which the plates had been tested. 

r. Fletcher then briefly explained the manner in which the 
plates hed been tested. Pieces of the plates were put between 
screws and gradually pulled until they broke. Others were put 
into a machine where a lever could twist the iron until it broke, 
the amount of strain indicated in the machine. 

Mr. Longridge, examining a piece of the plate, said it seemed to 
be a very good fracture, 

Mr. Thom nm said he wanted to know if he would insure the 
boiler at 80 1b, pressure if he knew there was no more ductility in 
the iron than there was in the plate which he held in his hand? 








Mr, Longridge said it was a very dificult question to answer. 

Mr. Thompson said he did not wish to incriminate any one 
whatever. It would never console him in his bereavement or 
repair his losses; he did not wish to bring blame upon anyone, 
He wanted a fu!l inquiry, and that was why he had memorialised 
the Board of Trade upon the matter. He wanted some of the 
scientific gentlemen before whom they had met to elicit all the 
information they could, so that the question might be answered 
in the newspapers direct, and he asked Mr. Longridge again if the 
boilers would be in danger at 80 lb. pressure. 

Mr. Longridge said he had not tested the plates, and could not 
answer. 

Mr. Thompson: Have you ever seen Messrs. Yates test them ’ 

Mr, Longridge: I have not seen them tested. I was not aware 
Messrs. Yates had tested them 

Mr. Thom said Messrs. Yates were having some plates tested, 
but owing to the illness of one of the parties engaged in the work 
they had not been able to get them ready to lay before the jury. 
They had sent to Mr. Kirkcaldy, at London, ten different plates, 
each plate was 4ft. in length and 20in. in width, The plates were 
prepared for testing with the greatest care, and were made large so 
that they could be subjected to the greatest test for the fibre of the 
iron. The test they were to be subjected to would be the best 
that could be had, as Mr. Kirkcaldy was the only recognised 
authority in England. By this system they would be able to test 
the breaking strain of every joint in the boiler, and place the cause 
of the explosion beyond matter of opinion, as it would thus be a 
certainty. He was of the opinion that the pitch of the rivetsin 
the longitudinal seams had nothing to do, and had no connection 
with the cause of the explosion. It was the circular seam of the 
bottom of the boiler which appeared first to have given way, and 
that was caused by the flues going over the top of the boiler be 
coming overheated, causing the top of the boiler to expand, and 
rending the bottom of the boiler because it could not expand 
also, 

The foreman said there were a great number of boilers made 
like the present boilers. 

The coroner asked Mr, Longridge if he thought it would injure 
the boiler to work it at 80 1b. pressure if the metal was of the 
same strength as that submitted to him ’ 

After some further conversation, the coroner asked the jury 
what course they would adopt with regard to Mr. Fletcher's 
report. 

Mr. Thompson said he thought it would be best to print Mr, 
Longridge’s report along with Mr. Fletcher's, and then the jury 
would be able to read and compare the two reports. 

The coroner asked the jury what time they thought they would 
require to consider the report. Some of them would understand 
the subject of the reports very well, and they might want to refer 
to other works upon the matter and draw their own conclusions, 
and perhaps frame some questions which they might think it 
essential to ask Mr. Fletcher or Mr. Longridge 

The foreman agreed with the coroner that the report of Mr. 
Longridge ought to be printed, but he would also like Mr. Fair 
bairn's letter printed along with it. 

The coroner thought it would be hardly fair to print Mr, Fair- 
bairn’s letter, as it was a private one sent to Mr. Fletcher. 

Mr. Thompson thought that Mr. Fairbairn would not object. 

Mr. Fletcher said he would write to Mr. Fairbairn, as he might 
wish to add something to the letter. But he thought they were 
sure to have that letter, or another letter from Mr. Fairbairn, 
printed. 

The coroner said even if it was not printed they would see it, 
for it would be in the newspapers. 

Mr. Fletcher said there was one matter he wished to call their 
attention to, and which they would have to give every attention 
to, and not only they, but all manufacturers, boiler makers, and 
inspectors. Le referred to the pitch between the rivets and the 
testing of the plates. He recommended that all boilers should be 
made of the best plates, and that they should be properly tested. 
There must be some test system adopted which would bring out 
the quality of the plates. High pressure, he said, had set in, 
and with it explosions had set in. They had begun, and if some 
thing were not done to prevent it, there would be a long series of 
them. 

Mr. Longridge said the majority of the boilers with double 
rivets were of the same pitch as the boilers in this instance, 

Mr, Thomson said the majority were not made upon the same 
pitch. He did not know that. He said he blamed no one, 
except he blamed Mr. Longridge, as he was the man upon whom he 
depended to guide him. 

Mr. Thom said he wanted to say a word or two with respect to 
something Mr. Fletcher had said, 

The coroner said if he had anything to say, he would have to 
take it as evidence. 

Mr. Thom said he was not going to say anything detractive to 
Mr. Fletcher. He did not think that it was the double rivets 
that were defective, and he did not think they had anything to do 
with the explosion, as Mr. Longridge had stated. He thought it 
would be the circular seams that had given way. With regard to 
the question of the pitch of the rivets which had been referred to, 
he thought that was all theory as yet. They were put close 
together to keep the joints tight, and as to whether it would be 
better and safer if the rivets were further apart, it would require 
experiments to prove, and it would require testing. 

The coroner: This is very irregular. You have no right to 
speak except as a witness. 

Mr. Thompson said there had been suflicient said upon the 
question. He never hinted for one moment that this had been the 
cause. He was justified in wanting to know the cause, and he 
thought England would justify him. They had‘had for years Fair- 
bairn’s table. That was a guide, and ought to be a guide to boiler 
makers in this country until they got better reckonings and a better 
head than Fairbairn’s—and that they had not yet got. Fairbairn 
made those tables years ago. According to that table the difference 
between a single and a double riveted boiler was 20 1b. pressure. 
A boiler that was expected to bear 80 Ib. pressure, double riveted, 
would only bear 60 Ib, pressure if singly riveted. 

After a few remarks from the foreman, 

Mr. Thompson again criticised the conductof Mr. Longridge. In 
his report he laid the blame on the pitch of the double rivets, and 
on the setting, and yet when he examined the boiler he did not 
detect the defect or danger. He wondered that any man could do 
such a thing either innocently or ignorantly, or from any other 
cause. He asked him if he did not advise owners of boilers to 
adopt a different plan when he saw that the one adopted was 
defective. 

Mr, Longridge said he did so when asked to do so, 

The coroner called the attention of the jury to the fact that the 
boiler plates were occupying space in Messrs. Yates’ yard, and 
they required the space for their own business purposes. If the 
jury did not want the plates again he would allow them to be 
removed, 

Mr, Fletcher said he should like to take a piece of the plate to 
make further tests upon it. 

Mr. Thompson : Let him take whatever he wants. __ 

A conversation took place with reference to the best time for the 
jury to meet again. 

. The coroner thought when they met again they would have Mr, 
Longridge’s report and Messrs, Yates’ tests before them, and then 
they would be able to complete the inquiry. , 

It was ultimately agreed that the inquest should be adjourned 
until Wednesday, the 20th of May, at eleveno’clock in the fore- 
noon. 
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LEGAL INTELLIGENCE, 


COURT OF EXCHEQUER, Westminster, May 4. 


(Sittings in Banco, before the LonD CuIEF Baron and Barons 
Pigott and AMPHLETT.) 


THORNE v. THE CORPORATION OF LONDON. 

THIS was a special case stated for the opinion of the court. It 
was an action by the contractor for the building of new Blackfriars 
Bridge to recover damages from the defendants for loss of time 
occasioned by reason, as he alleged, of the plans and specifications 
of the defendants’ engineer being insufficient and impracticable. 
The plaintiff, under his contract, proceeded to build the bridge in 
accordance with the plans and specifications of Mr, Cubitt, the 
defendants’ engineer, but it was found impracticable with those 
plans to continue the work, and Mr. Cubitt suggested a 
different mode of proceeding, which the plaintiff at once 
adopted, and the consequence was that the bridge occupied 
two years more in its construction than it would have 
done had the original plans and specifications been prac- 
ticable. The loss of time caused by the variation put the plaintiff 
to enormous expense, and occasioned him great loss by reason of 
his being unable to undertake any other contract for work. As 
the contract between the parties made no provision for the pay- 
ment, the plaintiff sought to recover. The defendants denied 
their liability on the ground that, as they had employed the best 
skill they could obtain in the preparation of their plans and speci- 
fications, which the plaintiff had been invited to inspect and con- 
sider before accepting or refusing the contract, they could not be 
made responsible because it was afterwards found that the plans 
and specifications were neither sufficient nor practicable. 

Mr. Benjamin, Q.C. (with whom was Mr. J. Batten), argued for 
the plaintiff; Mr. Giffard, Q.C., and the hon. A. Thesiger, Q.C., 
argued for the corporation. 

On behalf of the plaintiff it was contended that, as this was a 
casus omissus, the contract ought to be governed by general prin- 
ciples of law, and that there was an implied warranty on the part 
of the corporation that the engineer whom they had employed had 
prepared plans which were practicable and could be carried out 
within the time specified in the contract ; and, inasmuch as the 
plans were impracticable and the mode of work had to be altered, 
and therefore could not be completed within the time specified, a 
clear breach of the implied warranty had occurred which rendered 
the corporation liable. 

For the defendants it was argued that the contractor must be 
taken to have examined the plans and specifications for himself 
and relied upon his own judgment, and that there was no such 
implied warranty as was contended for by the plaintiff; and fur- 
ther, that even if there were any claim, the plaintiff had waived it 
by reason of going on with the contract after it was found to be 
necessary to proceed with the work on a different plan. 

The Lord Chief Baron, in the course of giving judgment, said 
the corporation employed an engineer to prepare the necessary 
specifications for the building of the proposed bridge, and caused 
advertisements to be issued inviting tenders for the building, and 
stating that the specifications were prepared, and could be in- 
spected. Thereupon the plaintiff came forward, having, as must 
be assumed, carefully considered the proposals and specifications, 
and he accepts to execute the work on the terms proposed, and 
signs the contracts accordingly. The work was commenced in due 
course, and at a particular period of the work the plaintiff found 
that the original plans could not be carried out. The engineer of 
the defendants proposes a new mode of working, which entails upon 
the plaintiff great extension of time, and during that period 
the plaintiff incurs serious monetary losses by reason of not 
being able to enter into other contracts. The plaintiff then 
complains, and insists that the reason of the delay was 
the insufficiency of the specification, though nothing relating to 
that is to be found in the contract. The plaintiff urges that 
there was an implied term that the plans were such as were 
reasonably practicable, and could be carried out within the time 
mentioned in the contract, but no authority has been cited during 
the argument to show that in such a contract there is such implied 
term. What, then, are the principles of the law on the subject ? 
None are known which import any such implied undertaking, and 
to import it into the present contract would be to make a new con- 
tract between the parties. The corporation relied on the skill of 
the engineer by whom the plans and specifications were prepared, 
and had no means of knowing whether the plans could be carried 
out within the stated time, and the corporation was no more 
liable than was the contractor for the failure of the plans; 
whether the plans had been badly or improperly prepared was a 
matter between the corporation and the engineer. The plaintiff 
has failed to show that he is entitled to the judgment of the 
court. 

Baron Pigott agreed with his lordship, holding that though the 
plaintiff might have some claim in honour or equity, there was no 
ae claim against the corporation. 

Baron Ampblett said it might be a case of peculiar hardship upon 
the plaintiff, which would recommend itself to the generosity of 
the Corporation of London, but it constituted no legal claim on 
the corporation for which it was responsible. Instead of employ- 
ing a surveyor of his own to see whether the plans and specifica- 
tions prepared by the corporation engineer were practicable, he 
signed the contract and proceeded with the work under it. It 
might have been that, seeing that the plans and specifications 
were prepared by an engineer of Mr. Cubitt’s position, he was 
content to accept his accuracy, and save himself the expense of 
proving it. If the plans had been fraudulently prepared or put 
forward by the corporation, or by Mr. Cubitt himself, with 
a view of fraudulently imposing upon the plaintiff, the 
case would present a different aspect. The question was, 
assuming that the plans had been properly prepared, and that the 
defendants and their engineer had acted perfectly bond tide, 
whether there was any implied contract entered into with the 
plaintiff that the plans would render the work reasonably 
practicable. The plaintiff had no doubt entered upon the work 
under the belief that it could be carried out in such a manner as 
was contemplated by both parties to the specification. The altera- 
tion in the mode of proceeding with the work was suggested by 
the defendants’ engineer and carried out by the contractor with- 
out any objection being made on his part. It was argued that for 
the loss caused to him by the consumption of time occasioned by 
the alteration in the mode of proceeding with the work there was 
an implied warranty on the part of the defendants to pay him 
compensation in damages, He fully agreed with the court that 
there was no such implied warranty, and that the defendants 
were entitled to judgment. 

Judgment for the defendants. 








GAILLON’S PATENT MACHINERY FOR 
MAKING CASKS. 


Ar page 312 we illustrate improved machinery for making casks, 
recently patented in this a This machinery is applicable 
to forming casks of the ordinary shape, but is preferably employed 
for making casks of a cylindrical shape, the staves being onl of a 
rectangular shape instead of tapering towards the ends, as usual, 
by which means an economy of wood is effected; the surface of 
the staves is preferably made flat, but they may be curved-if 
required, and may also be tapered. 

In the illustration page 312, Fig. lis an end elevation of a 
double-faced planing machine or lathe for shaving or dressing the 
surfaces and beveling the edges of the staves, and also for chiming 
or dressing and grooving the ends of the staves. This machine is 
constructed of two spindles or centres, carrying at their ends 
rotary circular face plates provided with cutters for beveling the 





edges of the picce of wood, a, to form the stave. The bearings cf 
the spindles can be moved towards or from each other on the beds ; 


or tables A A, by turning the hand screws as shown. The spindles 
or shafts must be arranged so that they may be placed at any 

uired angle to suit the size and bevel of the stave to be made, 
and two arrangements are shown for thus inclining the shafts. 
In the circular ing the ends of the centre or work in 
slots, and the shaft is fixed at the angle required by wedges. The 
other bearing moves cn a centre or pivot, and is provided with a 
toothed quadrant into which gears a pinion. By turning this 
pinion the angle of the bearing may be varied as required. The 
spindles have fast and loose ~ &. or driving the same by means 
of straps from the driving shaft. The framing B of the carriage 
may be made of wood or iron. The top or bed carries a platform 
or sliding table, which is curvilinear or square, according to the 
form of stave to bemade. The platform is provided with a hinged 
rack and lever, or a cramp, for pressing on and fixing one or more 
staves to be dressed. A to-and-fro movement is given to the plat- 
form by an endless chain and chain wheel, or a rack or a screw 
arrangement may be employed. 

Figs. 2 and 3 show convex and concave cutters or planes mounted 
on the face plates for planing or shaving the surfaces of the staves, 
and Figs. 4 and 5 show cutters for chiming or cutting round and 
grooving the ends of the staves, is machine works as follows :— 
The piece or pieces of wood a, to form the stave or staves, being fixed 
on the platform, and thecutters set at the required angle to bevel the 
edges of the stavesas above described, andalsoat therequired distance 
= by means of the screws, the platform or sliding table and 
the shafts are set in motion, and the staves being drawn along be- 
tween the revolving cutters the edges of the staves will be beveled 
thereby. The surfaces of the staves are then planed or shaved b: 
means of the cutters shown in Figs. 2 and 3 respectively, whic 
are substituted for the beveling cutters. The spindles or shafts 
may now be set in a horizontal position, and the bearings moved 
sufficiently apart to allow of the stave a being placed crosswise on 
the platform, Then by substituting the cutters shown in Figs. 4 
and 5 for the curved cutters, and setting the machine in motion, 
the ends of the staves will be grooved and dressed or chimed by 
the cutters as shown. For planing or shaving the surfaces and 
beveling the edges of the pieces to form the heads of the casks, 
the machine or lathe shown in Fig. 6 is employed, and is suf- 
ficiently clear without further explanation. 

Fig. 7 shows a view of a combined machine for cutting round, 
chiming, or grooving the ends of the staves, and cutting out the 
heads of the casks at the same time. It is construc of two 
parallel endless saws a a, having movable bearings actuated by set 
screws, so that the saws may be inclined as required for cuttin 
the different lengths of staves, and for giving the required beve 
to the ends. Between the saws is placed the revolving drum C, 
having screw levers and racks or cramps for fixing the staves on 
the drum. At the side of the machine is a vertical lathe. The 
heads to be cut out by the saws are carried between the plates on 
the upper centre or shaft and the lower support or centre of this 
lathe. The plates have movable bearings to allow of adjusting 
the plates at the required distance from the saw, according to the 
size of the head to be cut out. If desired a similar vertical lathe 
may be placed at the other side of the machine, so that both the 
endless saws may be used for cutting out the heads of casks at 
the same time that they cut the ends of the staves, By means of 
this combined machine it will be easily seen that if the staves are 
fixed on the revolving drum, and the pieces to form the heads are 
fixed between the said plates, and if the machine be set in motion 
the saws will, as the drum revolves, cut the ends of the staves so 
as to make them of equal length, and will also cut the pieces to 
form the heads of the casks; and as the drum C revolves the tools 
or cutters / will chime, or turn and groove the ends of the staves 
after they have been cut by the saws. By removing the drum C, 
and placing between the saws a carriage and platform similar to 
that hereinbefore described and shown in Fig. 1, the endless saws 
may, by being brought nearer aapetion, be used for cutting out 
the staves lengthwise and with beveled edges. The staves thus 
cut are chiefly applicable for casks not intended to contain liquids. 

Fig. 8 shows an end view of the drum ©, with its driving 
pinion and pinion for driving the cutters. 

Figs. 9 and 10 show the machine employed for forming hoops 
for conical casks. This machine is constructed of a conical drum 
mounted on a shaft provided with a toothed wheel, driven by a 
pinion on the shaft e. The drum shaft works in movable bearings, 
actuated by hand screws; h isa hoop or ring in two parts, fixed 
by keys on the drum, and varying in diameter according to the 
size of hoops to be made; iis a cylinder placed obliquely so as to 
be parallel with the periphery of the drum; & eccentric, the ring 
of which is provided with a punch, and is operated by the lever 
handle—or by other suitable means—for punching holes in the 
hoops for the rivets ; 7, shears for cutting the iron. 

This machine operates as follows:~-The end of the piece of 
iron to form the hoop is fixed to the ring h by a wedge, and the 
machine being set in motion the iron is carried round the hoop or 
ring h, and passing through the space between the peripheries of 
the drum i and the hoop A, it is guided by the guide rollers and is 
formed into a complete circle or hoop, at the same time receiving 
the conical form necessary to adapt it to the conical form of the 
cask. The eccentric is then turned by means of its handle, 
thereby punching the holes in the hoop by means of the punch; 
the shears or cutter is next operated—by means of an eccentric or 
a lever—and the hoop is cut off as seen at Fig. 9, and may be 
removed from the machine. 

Fig. 11 shows the lathe employed for turning up, chiming, and 

grooving the ends of the staves after their edges have been 
beveled only. On the lathe spindle or centre is fixed a drum 
round which the staves are fixed by movable hoops. The 
movable centre of the lathe is hinged or pivoted at f, and is 
operated by a screw; two slide rests are provided each carrying 
three tools or cutters. The first cutters serve for turning up the 
ends of the staves, the second cutters for turning up the outer 
surface of the ends of the staves, and the third cutters serve for 
turning up the inner surfaces of the ends of staves and for 
grooving them at the same time. One of the slide rests is fixed to 
and moves with the hinged bearing; 0 is a hinged lever arm, 
which can be raised when required, so as to withdraw with it the 
staves forming the barrel part of the cask when they have been 
turned up and grooved at the ends, as above stated, and the barrel 
is ~- ready to receive the heads and the hoops to complete the 
cask, 
Figs. 12 and 13, plan and elevation of an improved hoop for 
cylindrical casks. In making these hoops a heel or shoulder is 
formed near each end of the piece of iron forming the hoop, the 
said heels or shoulders being reversed; the ends of the iron being 
overlapped are held together by two straps or loops, a a, of iron. 
When the hoop is p on acask it may be tightened as required 
by driving a key or keys, b, in the space between the shoulders or 
heels. To remove the hoop the key or keys are driven out so as to 
loosen the hoop, which can then be removed from the cask. 





INDIAN Crvit ENGINEERING COLLEGE.—It is announced that 
the competitive examination will commence on June 16th, and not 
in July, as the earlier advertisements stated. 

LaRGE GASHOLDERS.—Messrs, Laidlaw, Sons, and Caine, of the 
Barrowfield Ironworks, Glasgow, are just now engaged with a 
contract of four telescope gasholders for the Gas Light and Coke 
Company of London. Two of these helders are the ——- that 
have hitherto been made in Glasgow. They are intended to be 
put up at the Beckton station, and are each 180ft. diameter by 
614ft. high, and when full will contain about 1,600,000 cubic feet 
of gas each. The other two are for the Bow Common station, and 
measure 164} ft. diameter by 70ft. high, and will each contain about 
1,500,000 cubic feet of gas. Each of the holders has a guide fram- 
ing of 24 cast iron ornamental columns, about 70ft. high by 3ft. 
Yin. diameter at bottom, tapering to 2ft. 9in. at top, and bound 
together by tiers of wrought iron Jattice girders. The total weight 
of cast and wrought iron im each gasholder will be about 900 tons, 
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1316. Improvements in the manufacture of Wrovcut Iron Kerrces, 
Charles Henry Adames, Birmingham. 

1317. Improvements in the manufacture of Steet, and in the apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Charles Pernot, Paris. 

1318. An improved method of and means and ap) tus for Borriisc 
and PrEesERvING ALE, Porter, and like fermen beverages in syphon 
bottles, William Bruce, Birkenhead, Cheshire, and Benjamin Sykes, 
Manchester. 


1320. Improvements in Botts or Catcues, Edward Turner, Coventry- 
street, King Richard’s-road, Leicester. 

1821. Improvements in Cocks or Taps, John Radford, Central Brass 
Works, Thornton-road, Bradford, Yorkshire. 

1322. Improvements in Looms for Weavinc, John Smith, Bradford, 


orkshire, 

1323. An improved Wasuinc Macuine, applicable also for pressing lard, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Elbridge Marshall, Tola, Allen, Kansas, U.S.—16th April, 1874. 

985. Improvements in preparation of Fisres for Spmvninc and 

WEAVING operations, Joseph James Coleman, Glasgow, Lanarkshire, 
N.B.—20th March, 1874. 

1033. An improved Bracket for checking the picker in looms for weaving, 
Samuel Buckley, Chorley, Lancashire.—25th March, 1874. 

1059. An improved method or of and apparatus for SMELTING, 
RerininG, MELTING, CONVERTING, or PuRIFyING IRON and other mineral 
or metallic substances, John Carter Ramsden, Smith House, Lightcliffe, 
Halifax, Yorkshire.—26th March, 1874. 

1069. Improvements in the Packixe of Sturrinec-Boxes and Prre Joints, 
Félix Alexandre Testud de Beauregard, Rue de Lafayette, Paris.—27th 
March, 1874. 

1175. Improvements in Warer-cLosets and in Taps for the same, also 
applicable to other purposes, Edward Pearson, Old Kent-road, Surrey. 
1177. A new or improved instrument for measuring and registering the 
—— * Pressure of the Winp, Robert Ballingal, Eallabus House 

slay, N.B. 
1183. Ta ccocements in Core Tuses for Borinc Macuines, Maurice 
Darlington, Durham. 

1185. An improved method and arrangement for FrLiine, and InpicaTiInG 

when Fut, petroleum and other Lamps, David Pitcairn right, 


gham. 

1187. Improvements in the mode of, and apparatus for, the manufacture 
of Exastic and Non-Exastic Fasrics and Frinces, Archibald Turner, 
Leicester.—4th April, 1874. 

1227. An improved method of TrEaTinG Tosacco, to free it from nicotine 
and ammonia, Henry Woodcroft H d, Southampton-buildings, 
Chancery-lane, London. — A communication from Charles Augustus 
Weigold, Reudnitz, Saxony.—9th April, 1874. 

7. a improved Harr Pin, Thomas Eastman, Southsea, Hants.—10th 

pril, 1874. 

1263. Improvements in STgeerRinc or Mancuvrinc and PRope.iine 
VESssELs, and apparatus therefor, Thomas Keddy, Peterborough, 
Northamptonshire.—11th April, 1874. 

1277. Improvements in the Construction of certain classes or descrip- 
tions of Buriipines, Charles Denton Abel, Southampton-buildinys, 
Chancery-lane, London.—A communication from Nicolas Pontiloff, St. 
Petersburg.—l4th April, 1874. 

1324. Improvements in the construction of self-igniting and inextinguish- 
able Dancer Sicnat Licuts for marine and other purposes, Nathaniel 
John Holmes, The Hall, Primrose-hill-road, Regent's Park, London. 

1826. Improvements in Traction Sprinos for Veuicues, Charles Denton 
Abel, th ton-building hancery-lane, London.—A communi- 
cation from Ludwig Fehrmann, Potsdam, Prussia. 

1327. Improvements in the construction and mode of Knittinc MacHINEs, 
Joseph Buchanan Robertson, Lu’ y h, Ireland. 

1328. Improvements in Looms for WEaviNG, Thomas FE 1, sen., and John 
Fell, jun., Blackburn, Lancashire. 

1329. Improvements in and connected with Governors for MARINE 
Enarnes, George Weir and James Weir, Glasgow, Lanarkshire, N.B. 

1330. Improvements in apparatus for Lockinc Raitway Pornt and SIGNAL 
Levers, John Bailey, Dublin. 

1331. Improvements in Frreproor Structures, which improvements are 
also Se the warming and ventilation of buildings, Edward 
James Taylor and Albert Milsted, Carlyle-square, London, and Edward 
Clark, Buckingham-street, London. 

1332. Impr ts in hi or apparatus for ComPRESSING AIR or 
Gases, or for forcing water, William Johnston, Lincoln’s-inn-fields, 











mdon. 

1333. An improved mode or manner of TreatTinG Risen FLOCK PATTERNED 
Papers, so as to give them the appearance of damasks, John Taylor, 
Birmingham. 

1334. Improvements in Rack Puu.eys, and in the mode of manufacturing 
the same, Charles Batsford and Edwin Bloore, Birmingham. 

1336. Improvements in means for connecting together Pires or Tuses, 
and for connecting cocks, tubes, or pipes to other articles, Nathan 
Thomp , Southampton-buildings, Londun. 

1337. Improvements in Fastenines for MetTaLitic TRAVELLING Boxes, 
and other metallic boxes, Geerge Hookham, Birmingham. 

1338. Improvements in the manufacture of Gas, Andrew Wanchope, 
Niddrie, Edinburgh, Midlothian, N.B., and John Cowan, Park-avenue, 
Sandymount, Dublin. 

1339. Improvements in Steam Borters, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Charles Haynes Has- 
well, New York, U.S. 

1340, Improvements in SteerRinG AppaRATvs, and in the arrangement of 
= _ upon a ship or other vessel, Herbert William Hart, Eastcheap, 

mdon. 

1841. Improvements in Steam Borers, Adolf Frélich and Carl Steffen, 
Vienna.—17th April, 1874. 

1342. Improvements in machinery and apparatus for the manufacture of 
a and Lace Fasrics, Daniel Scattergood, Sheepshed, Leicester- 
shire, 

1343. Improvements in Ferries and in apparatus for working the same, 

of which apparatus are applicable generally for winding or 
aes purposes, Theobald Obach, Southampton-street, Strand, 
ndon. 

1344. Improvements in the Iting and facture of Pia Iron, 
James Cane Coombe, Lesley-street, Barnsbury, London. 

1345. Anew or improved ap) tus for the manufacture of Castor 
Bow .s, Kyoss, and other cles of a similar description from plastic 
clay, James Gaskell and John Gaskell, Burslem, Staffordshire. 

1246. Improvements in the construction of Rutinc Macuines, Robert 
Cooke, Kearsley, Lancashire. 

1347. Improvements in the construction and arrangement of apparatus 
for DRawinG, WITHDRAWING, and ApJusTinG CurRTALNS, also applicahle 
_ — purposes, Charles Julius Ball, New Bridge-street, Blackfriars, 

ndon. 

1348. Improvements in the manufacture of Iron, Frederick Herbert 
G Widnes, L bi 











1349. Improvements in the construction of Fornaces, Alfred Vincent 
Newton, Chancery-lane, London. — A communication from Messrs. 
Houdart, Maison, Cornez, and Co,, Louvroil, near Maubeuge, France 

1850. A new system of Locomotion, Edward Thomas Hughes, Chancery- 
lane, London.—A communication from Joseph Gombert, Paris. 

1351. Improvements in Buast Pipes for locomotive and other steam 
engines, Johannes Detlef First Hald, London.—A communication from 
L. &. Hoff and O. Adamsen, Christiania, Norway. 

1352. Improved means or method of Trimmino or BorpertnG Skirts of 
Dresses and other like articles of dress, James Badcock, Westmoreland- 
buildings, Aldersgate-street, London. a 

1353. Improvements in EquatoriaL TeLescopes, Edward Lyon Berthon, 
Romsey, Southampton. 

1354. Improvements in the mode of Weavino Carpets, and in machinery 
— therein, Benjamin Joseph Barnard Mills, Southampton- 
bi gs, London.—A communication from John F. Orne, Phila- 

delphia, Sonne SS. 





facture of ENAMELLED Dia and other 


Henry Robinson, Liverpool.—18th April, 1874. 

1357. Improved self-acting apparatus for CLosinc Doors, Lazarus Threl- 
fall, Colne, Lan . 

1358. Improvements in the construction of Furnaces, Henry Whitaker, 
Rochdale, Lancashire. 

1359. Improvements in Stoprprne and Unstoprine Borries, more parti- 
cularly when such bottles contain aérated liquors forced in by ma- 

7 or generated within, Edgar Breffit, Upper Thames-street, 

on. 
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1360. Improvements in machinery for ExHaustint and PROPELLING AIR, 
Gas, and other fluids and liquids, Robert Johnson, Bradford, York- 


shire, 

1361. Improvements in the mode and apparatus for Destroyine and 
PREVENTING Acipity in Beer, Edmund Richard Southby, Willes-road, 
Kentish Town, London. 

1362. Improvements in means for Formine Spuiints into BuNpDLEs, 
Edmund Pace and James Henry Howard, Bow-common, London. 

1363. Improvements in Sautries for Weavinc, James Tinker, Muslin 
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Hall, New Mill, near Huddersfield, Yorkshire. 

1364. Improvements in Ruine-rwistinc Macuinery, John Midgeley, 
Pudsey, near Leeds, Yorkshire.—A communication from William Uock- 
croft and Keuben Ackroyd, Cheshire, Delaware, Pennsylvania, U.S, 
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1365. Improvements in employed for Sizinc and Dryixe 
Yann, John. Bullowgh, Accrington Facashire, and Peter Ormerod 


1366. Improvements in the manufacture of Corron Fasrics, Robert 
Hopwood hinson, Black Lancashire.—20th April, 1874. 
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1367. Improvements in apparatus for WoRKING Stonacs, Augustus Haghe, 
Stockwell, Surrey. 

1368, Improvements in CoLourinG Paper or PAsTEBOARD, and in the 
machinery or . employed therefor, James Barker, Benston, 
Renfrewshire, N.B. 

1370. Improvements in the construction of LiFE-SAvING APPARATUS a 

thanicl John Holmes, The Hall, Primrose-hill-road, Regent’s 


Sea, Na’ 
Park, London. 

1371. An improved mode of SicNaLuinc on Rartways by Ececrriciry, 
and in the apparatus to be used therefor, George Whyte, Northview, 
Elgin, N.B. 

1373. Improvements in OrpNance, Emile Schultz, Paris. 

1374. Improvements in Kyitrinc Macarnes, Frank Wirth, Frankfort-on- 
the-Main, Germany.—A communication from Adolf Angst, Zurich, 
Switzerland. 

1375. Improvements in or applicable to Borters for generating steam, 
Ww. Stenh M ¢ 





1376. An improved apparatus for Mountinc Carp FILLets on CYLINDERS, 
William Walton, Haughton Dale Mills, Denton, Lancashire. 

1377. Anew or improved Latca for Doors and Casements, Charles 
Anthony Wheeler, Swindon, Wiltshire. 

1378. An improved PortasBLe Rarr Prope.ier, Louis William Jelf, 
Caerdeon, Dolgelley, Merionethshire. 

1379. Improvements in the construction of Iron SteamMsHips and other 
vessels, Edward Alfred John Buckland, Northfleet, Kent, and William 
Simpson, Gravesend, Kent. 

1380. An improved WaTER-WHEEL, Ferdinand Gambette, Fleury-sur- 
Andelles, France. 

1381. Improvements in for Recuiatine the Spreev of Steam 
Enotes, William Robert Lake, Southampton-building ndon.—A 
communication from Kellogg Hubbard Loomis, New York, U.S. 

1382. Improvements in hinery for facturing Naits, William 
Robert Lake, Southampton-buildings, London.—A communication 
from Worcester Haddock, Pittsburgh, Pennsylvania, U.S. 

1383. Improvements in Tramway Cars, John Grantham, King’s Arms- 
yard, Coleman-street, London.—2lst April, 1§74. 

1385. Improvements in the manufacture of Fasteners for Corsets and 
other similar fasteners, John Jenkin Clarke, Birmingham. 

1387. Improvements in Steam Boers and their Furnaces, John Mill- 
ward, Curzon-chambers, Paradise-street, Birmingham.—A communica- 
tion from William H. Richardson, Cincinnati, Hamilton, Ohio, U.s. 

1389. Improvements in lubricating apparatus for Steam Enornes, William 
Robert Lake, Southampton-buildings, London.—A communication 
from Elisha Safferd Fassett and George W. Hill, Ann Arbor, Michigan, 
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1301. Improvements in the utilisation of the Four or Rervse Lime of 
gasworks, Granville Hamilton Forbes, Broughton, Northamptonshire. 
1393. Improvements in apparatus for InpicatinG the Receipt of Moneys 
and for recording same, William Richards, Burton-road, Brixton, 

Surrey. 

395. An improved instrument for Marxkine or Cuttinc Scrovts and 
other curved figures, William Robert Lake, Southampton-buildings, 
London.—A communication from Israel Kinney and Thomas White 
Smart, London, Ontario, Cana 

1397. Improvements in CoaTinc, SURFACING, or ORNAMEXTING Woop, 
Charles August Bluemel, Globe-road, London. 

399. An improved apparatus for the Treatment of RecTat Diseases, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from William Duke Ludlow, New York, U.S. 

1401. An improved method of Raisinc and Lowertne Winpow and other 
Sasues, Frederick Cole, Victoria Park-road, South Hackney, London. 
1403. Improvements in FirrepLaces, and in apparatus connected there- 
with, William Robert Lake, Southampton-buildings, London.—A com- 

munication from Mark Antony Cushing, Aurora, Illinois, U.S. 

1109. Improvements in locomotive and other TusuLar Boi ers, and in 
Grate Bars for the same, John Henry Johnson, Lincoln’s-inn-fields. -- 
A communication from Asa Ober Denis and George Granville Lobdell, 
Wilmington, New Castle, Delaware, U.S.—22nd April, 1874. 

1413. Improvements in the means of Startinc Steam Encines, John 
Frederick Spencer, Great George-street, Westminster, and William 
Inglis, Bolton, Lancashire. 

1415. An improved method of and apparatusfor the deodorisation and 
utilisation of Sewace, William Robert Lake, Southampton-buildings, 
london —A communication from Leopold Hesse, Collins-street West, 
Melbourne, Victoria. 

1417. Improvements in means or apparatus for CLEanstnc Tin or TERNE 
P.ates, Daniel Edwards, Philip Jones, and David Davies, Morriston, 
Swansea, Glamorganshirs. 

1419. Improvements in Morticine Macnines, Harry Stanwix, Leeds, 
Yorkshire. 

1421. Improvements in machinery or apparatus for Ispicatinc the 
Numper of Revo.utions per minute made by a RotatTino Suart, 
William Robert Lake, ag, oy London.—A communi- 
cation from Edward Brown, Philadelphia, Pennsylvania, U.8.—23rd 
April, 1874. 
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1410. Improved Sprines for Caarrs and other articles of furniture, and 
for doors, vehicles, and other purposes, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Tean Dore- 
mus, New York, U.S. —22nd April, 1874. 

1429. Improvements in LupricaTinc CYLINDERS and VALveEs of steam and 
other engines, David Jones, Millburn, Inverness-shire.—24th April, 1874. 

1472. An improved mode of DecoraTinc PaNe.s, Siass, or Biocks for 
buildings and other useful purposes, Philip Brannon, Parliament-street, 
Westminster.—28th April, 1874. 
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1135. Furnaces for Catcrntna Ores ConTAINInG SuLPauR, John Berger 
Spence, Manchester.—28th April, 1871. 

11*6. Coatrsa or Coverinc Meratiic Surraces, &c., John Frederick 
Crease, Eastney, Southampton.—3rd May, 1871. 

£55. Rerininc Pararrine and Spermaceti, John Fordred, Blackheath, 
Kent.—30th March, 1871. 

11:9. Frnisnine Yarn and Tareap, Lemuel Clayton, Blackfriars-road, 
Surrey.—28th April, 1871. 

1140. Paepartne and Sprynine Cotton, William Knowles, Bolton, Lanca- 
rhire, and John Muir Hetherington, Manchester.—28th April, 1871. 

1156. ay John Berger Spence and Peter Dunn, Manchester.—28th 
April, 1871. 

1147 SuperpHospHaTe of Lie, Benjamin Tanner, New Brighton, 
Cheshire.—28th April, 1871. 

1179. TreatinG Woop for the Propuction of Acetic Acip, &c., Theodore 
Schwartz, New York, U.8.—2nd May, 1871. 

1106. Epes Toots, William Edwards, Wolverhampton, Staffordshire. —3rd 
3rd May, 1871. 

1149. BorrLes and Stoppers, Alexander Southwovd Stocker, Horseley- 
down, Surrey.—29th April, 1871. 

= aioe Walter Thornhill, New Bond-street, London.—29ih April, 
871. 

1163. TcBuLAR Steam Borters, James Howard and Edward Tenney 
Bousfield, Bedford.—lst May, 1871. 

1167. Opraintnc Motive Power by Rotation, Johann Ernst Friedrich 
Liiieke, New Cross-road, Surrey.—2nd May, 1871. 

= Brewine Saccnarvum, William Garton, Southampton.—6th May, 

871 

1255. yo ate Governor, Stillman Boyd Allen, Massachusetts, U.S. 
— nr May, 1871. 

1183. BorLers and Generators, Samuel Oram, Kempson-road, Walham- 
green, Fulham, Middlesex.—3rd May, 1871. 
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1231. Cartripces, Clinton Edgcumbe Brooman, Flevt-street, London.— 
27th April, 1867. 

1234, Packine for Sturrina-Boxes, George Davies, Serle-street, Lincoln’s- 
inn, London.—29th April, 1867. 

161 Emptoyinc Waste Stream, Samuel Burrows and Edwin Burrows, 
Dukinfield, Cheshire.—17th January, 1868. 

1295. ConvERTING Cast Iron into Wroveut Iron, John Heaton, Langley 
Mill, Derbyshire.—3rd May, 1867. 

1309. Lanpina Staces and Iron Sarps or Vessers, &c., Evan Leigh, 
Manchester.—4th May, 1867. 
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4201. Warminc Rartway CarriaGes, &c,, Henri Adrien Bonneville, 
Piccadilly, London.—A communication from Pierre Grandjean. 

4202. Pressure Cock, Charles Autier, Paris.—A communication from 
Gustave Falconnier.—22na December, 1873. 

4212. ScouRING Woot, &c., George Lunge, South Shields.—A communi- 
cation from Dr. Karl Kraut. 

4219. MercuRIAL Minimum and Maximum THEeRMomereR, Louis Paschal 
Casella and Samuel Denton, Holborn Bars, London. 

4228. Prerartnc Woo1, © mw, &c., John Leach, Rochdale.—28rd 
December, 187: 





4232. Szwinc Macurves, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Charles James Appleton. 

4234. OpENinG, SMOOTHING, SPREADING, and Guipine CaLico, & , William 
Birch, Manchester. 

4235. Heatinc Steam Borers, &c., Nathaniel Lloyd, Manchester.—24th 


December, 1873. 

4245. Permanent Way, Edward Kaulbach, Gower-street, Bedford-equare, 
London.— 26th December, 1873. 

4252. Borries, Frederick Horner, William Whitfield Horner, and Joseph 
Sibley, Manchester.—27th D. ber, 1873. 

4265. HorsesHor Macuines, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Edwin Saxton Wheeler, 

penne Wueat, &c., Samuel Sealy Allin, Midleton.— 29th December, 
1 


4270. Macuines called ‘Tgazces,’ Benjamin Joseph Barnard Mills, 
Southampton-buildings, London. — A communication from Pierre 
Fauchamps- Nicolai. 

4277. Erectric Te.ecrarus, Henry Highton, Putney.—30th December, 
1 


873. 

4288. Bortnc Macaine, William Ridley Carr and John Urwin, Scotswood. 
—31st December, 1873. 

5. Usitrinc Leatuer Work, &c., William Mérgan-Brown, Southampton- 
buildings, London.—A communication from Charles Keniston. 

11. Detrvertnc and Drawine Lono-riprep Woo. after Canpino, Henry 
Bernoulli Barlow, Manchester.—A communication from John Dobson 
and James Dobson.—lst January, 1874. 

20. Uriusinc the Heat of Furnaces in the Generation of Stream, 
Arthur Dudgeon, Great George-street, Westminster. 

22. Peat for Fur., Arthur ee Great George-street, Westminster. 

24. Lamps, Frederick Curtis, m, Suffolk, Massachusetts, U.8S.—A 
communication from Thomas Scott Williams and Phillip Sidney Page.— 
2nd January, 1874. 

49. TeacHinc Mititary Dritt, Edward Podmore Clark, Bath. — 3rd 
January, 1874. 

59. Boots and Sogs, Alfred Christmas Andrews, Birmingham.—5ith 
January, 1874. 

100. AnimaTiInGc Drawn Ficures, Antoine Ray, Grove House, Clapham 
Common.—A communication from André David. 

103. AncHors, Daniel Williams and John Gurr, Egbert-street, St. George's- 





road, London. 

117. Lamp, William ey Bow, London.—8th January, 1874. 

161. Puppiine Iron, John Gay Newton Alleyne, Butterley Ironworks, 
Alfreton.—12th January, 1874. 

189. Emery or other Grinpinc Macutve, Charles Heaton, Craven-street, 
Strand, London.—14th January, 1874. 

862. Dicoinc Potatoes, &c., Frederick Bucknall, Kirton. —28¢th January, 
1874. 

391. Carvinc Horns to Imitate the Horns of the Stac, Thomas Wood- 
cock, South-road, Walkley, Sheffield.—30th January, 1874. 

481. Raitway Brakes, Hugh Elder, Easter Bearford, N.B.—6th February, 
1874. 

795. Sewine Macurinyes, &c., Nahum Salamon, Ludgate-hill, London.—A 
communication from Henry Lippmann and William Lind.—4th March, 
1874. 

832. Screws, George Hookham, Birmingham.—6th March, 1874. 

869. Grinpinc Corn, Herbert Ibbotsun, Hollins Mill, near Sheffield — 
10th March, 1874. 

955. DeTracHaBLe Sprinc Broocn Back, Harry Barrett, Brecknock-road, 
Camden-road, London.—18th March, 1374. 

1022. Wasuinc, Scourtnc, Wrinoinc, and Manotine, William Storer, 
Nottingham.—24th March, 1874. 

1059. Puriryine Iron, &c., John Carter Ramsden, Smith House, Light- 
cliffe, Halifax.—26th March, 1874. 

1082. Bricks, TiLes, &c,, Abel Mayer, Hanley.—28th March, 1874. 

1117. Rartway Ca#airs, John Nuttall, Oldham, and Joshua Taylor, Brad- 
ford, near Manchester.—31st March, 1874. 

1164. Rattway Carriaces, &c., John Walker. James-street, London. 

1172. Mera Tuses, George Bourne, Birmingham. 

1184. Sewinc Macuings, Charles Walter Vosper, Stoke Devonport.—4th 
April, 1874. 

1217, FURNACES for Consuminc Smoke, &c., Henry Schallehn, Manchester. 
—A communication from Henrick Gottried Stamer.—8th April, 1874. 

1257. Mecuanicat Stoxine Furnaces, Joseph John Butcher, Liverpool. 

1259. Removas_e Storrers of Borries, William Henry Graham, Bishop 
Auckland.—11th April, 1874. 

1276. SepaRaTinGc the Meta Trw from the Iron in Trin-pLate Currincs 
and Scraps, &c., James Stuart, Church-lane, Limehouse, London. 

1281. Sewinc Macuines, Arthur Chapman and Samuel George Sutton, 
Limehouse, London.—14th April, 1874. 

1305. OnnamentTiNG Wakp Laces, Alfred Dawson, Park Valley.—l6th 
April, 1874. 

1s2e SELF-IGNITING and JNEXTINGUISHABLE DANGER SicNnat Licuts, 
Nathaniel John Holmes, The Hall, Primrose-hill-road, Regent’s Park, 
London. 

1231, Frreproor Structures, Edward James Taylor and Albert Milsted, 
naa London, and Edward Clark, Buckingham-street, 
London. 

1336. ConnecTinG Pires or Tues, &c., Nathan Thompson, Southampton- 
buildings, London.—l7th April, 1874. 

1342. Loorep and Lace Fasrics, Daniel Scattergood, Sheepshed. 

1346. Rutinc Macuines, Robert Cooke, Kearsley. 

1349. Furnaces, Alfred Vincent Newton, Chancery-lane, London. —A 
communication from Messrs. Houdart, Masion, Cornez, and Co.—1Sth 
April, 1874. 

1370. Live-savixa Apparatus at Sea, Nathaniel John Holmes, The Hall, 
Primrose-hill-road, Regent’s Park, London. 

1371. Evectric Rattway Sicnats, George Whyte, Northview, Elgin, N.B. 

1382. Natxs, William Robert Lake, Southampton-buildings, London.— 
communication from Worcester Haddock.—2lst April, 1574. . 

1410. Sprivos for Cuairs, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from William Toan Doremus.—22nd April, 
1871. 

All having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applicati 

at = office of the Commissioners of Patents, within twenty-one days of 

its date. 


List of Specifications published during the week ending 
2nd May, 1874. . 
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ABSTRAOTS OF SPECIFICATIONS. 


8368. Stoves, S. Myers, Maida Vale, Middleser.—Dated 17th October, 
1873. 


This chiefly consists in fitting in the front of a rectangular-shaped box 
or casing a cone-shaped screen of copper or other metal of similar radiating 
roperties, with apertures near the bottom, through which nipples or gas 
jets are passed, so that the flames and the heat therefrom can be received 
upon the screen and radiated into the apartment in which the stove is 
fi lo 
8369. Economisine Fuet, G. B. Galloway, Millwall, Middlesex.—Dated 
17th October, 1873. 

This consists in utilising the exhaust steam from all steam engines, and 
in app to be ted with furnaces, flues, and fire-stoves or places, 
3370. Generatinc Heatep Air, J. F. Jacques, Rotherham.—Dated 17th 

October, 1873. 

This invention relates to an improved method of and apparatus for 
generating heated air as applied to stove grates, cooking ranges, air stoves, 
and other warming apparatus, whereby economy of fuel is effected and a 
better ventilation is obtained. In carrying out this invention the inventor 
constructs that of the stove known as the “* bottom grate,” which 
may be made of any desired configuration or design, with hollow air 
P or chambers through it from front to back. mtr Fy 
are open at the front as inlets for the cold air, and they open at the back 
into an air chamber provided with suitable outlets for the distribution of 











the heated air, or if preferred, the inlets may be at the back, and the air 

carried through to front, and thence to air chambers formed at the 

sides of the stove, 

3371. Skates, J. H. Johnson, London.—A communication from J. A. 
Whelpley, Dartmouth, Nova Scotia.—Dated 18th October, 1873. 

The essential features of improvement in the improved skate are as 
follows :—First, the runner is made in such a manner as to admit of the 
heel clamp, toe clamp, and heel dog for fastening the skate to the boot, 
being fastened to the runner directly, so that the sole plate and heel 
plate are not subjected to any strain except the down pressure of the 
boot on them. Secondly, the toe clamp and heel dog are made to slide 
freely forward and backward along the runner, to adjust them to the 
size of the boot, and they are secured wherever they are set, by clamping 
nuts which screw down upon the edge of the runner, and bind them 
fast by cramping them between the said portions of the runner and hook- 
shaped projections whereon they are fitted. Thirdly, the heel clamp is 
pivoted to a portion of the runner which projects upwards at the rear, sv 
as to be thrown forward against the heel of the boot by an eccentric lever 
arranged under the heel plate parallel with it. This portion of the 
runner projecting above the plates may itself be the fastening if desired. 
Fourthly, the heel plate and sole plate are connected to the runner by 
semicircular pieces attached to the lower side, which engage witn 
longitudinal notches in the standard whereon the plates rest when the 
plates are sprung down at the middle and moved endwise, so as to 
securely hold the plates; and, Fifthly, the arranging the runner fasten- 
ing devices and the sole and heel plates, so that the assembling and con- 
necting of the said parts together is effected without the use of screws, 
rivets, or other permanent fastenings, and so that whilst the skate can 
readily be taken apart, it is as permanent and durable as other skates 
bolted and riveted, ana otherwise permanently fastened together. 

3372. Sarery Gas-BuRNERS, A. Belt, New Cross.—Dated 18th October, 
1873. 

The chief feature of novelty of this invention is the use of a metal 
diaphragm, which by the expansion of a chamber of air, expanded by 
the heat of the burning gas, rises and lifts a valve, which when lifted 
admits gas to the burner, and when lowered by the cooling of the air in 
the chamber, caused by the blowing out of the light, shuts off the gas, 
—— preventing the possibility of an explosion by escape from the 
burner, 

3373. AsrHacte Pavine, J. Knight, London.—Dated 18th October, 1873. 

The inventivn consists in embedding strips or blocks of wood in the 
asphalte ; the two substances wear away at different rates, and thus de- 

ressions or channels and corresponding ridges are left in the roadway, 

orming good foothold for horses, which is the object of the invention. 

3374. Vesseis FoR Jue CONVEYANCE OF PasseNnGeRs, E. A. Roy, London, 
— Dated 18th Octobe? 1873. . 

This invention consists in the use of partially submerged tubular or 
other buoyant bodies or structures vertically arranged in conjunction 
with a submerged or steadying platform or platforms or flooring having a 
suitable keel or keels, and with an upper platform, flooring, or structure, 
or platforms, floorings, or structures connected to and carried above the 
water level by the atoresaid vertical tubular or other buoyant bodies or 
structures, such upper platform, flooring, or structure, or platforms, 
floorings, or structures being provided with cabins, and arranged to 
afford all necessary carrying accommodation. 

3375. Cope ror Evecrro-rececrarnic Desratcnes, J. H. Johnson, 
London.— A communieation from L. H, M. Gavliand aad £. Breittmaye-, 
Pav is.—Dated 18th October, 1873. : 

This invention relates to an improved code to be employed in the 
transmission of electro-telegraphic despatches. According to this inveu- 
tion it is proposed to adopt letters only, as their combinations furnish a 
greater number of abbreviative words than figures do, and a secret lan- 
guage has been formed, all the words of which are represented by a 
uumber of letters less than five and the least number possible. 

3376. Heatinc THe Biast oF Biast Furnaces, A. Brown, London.—A 
communication from the Foundres and Forges Company, U Horme, Loire. 
—Dated 18th October, 1873. 

The features of novelty of this invention consist in constructing an 
apparatus for heating the air or blast used in blast furnaces, heated gases 
or fuel being used for that purpose. The air or blast is made to pass 
through a series of gradually nbeated chambers contained in a cylindrical 
tower lined with fire-bricks, the said tower being so constructed that all 
its parts can be easily cleaned without interfering with the operation. 
3377. Ontarninc Freso Water From Sea Warer, J. H. Johnson, Lon 

don.—A communication from T. Perroy, Paris.—Wated 18th October, 
1873. 

This invention relates to a peculiar construction and arrangement of 
refrigerator, and to its combination with the usual aérator and filter for 
the purpose of obtaining fresh water from sea water, such apparatus 
being intended more especially for use on board ship. The improved re- 
frigerator consists of a metallic casing which contains only the circulating 
tubes in which the steam is condensed, thereby admitting of the 
apparatus to be readily and quickly taken to pieces for repairs or for 
cleaning by simply unbolting tne head plates. In vessels where surface 
condensers are employed, and the boiler water is used over and over 
again, an auxiliary distillatory boiler is employed fed with pure sea 
water and heated by the impure steam from the generators. 

3378. Inon anv Sreet, B. A, and J. A. Jones, Middlesbrough.—Dated 18th 
October, 1873. 

This invention consists in the combination of the partial reduction of 
pig iron or metal in a cupola or other furnace, together with its further 
reduction in a rotary or mechanical furnace, and the iron or metal from 
such cupola or other furnace being charged in a molten state into a 
rotary or other furnace where puddiing is done by mechanical means. 
Secondly, the heating of the fettling to any point short of melting beture 
its introduction to the rotary or other mechanical puddling furnace. 
3379. Screw Proretcers, 8. Osborn, Sheffield, and 8. Alley, Glasgow.— 

Dated 18th October, 1873. 

By the invention the propeller blades are made of steel, malleable iron, 
gun-metal, or brass, in the form of sheets, rolled or hammered, or both 
rolled and hammered. Each blade may be a single sheet of a tapering 
thickness ; or, as is preferred, it may consist of two thicknesses, either 
partially or to its entire extent, such thickness being welded or riveted 
together so as to leave an internal space, which may be left void or be 
filled with any suitable substance. Various modes of fixing the blades 
are described. 

3380. Piatinc IRON, AND IN RENDERING THE SAME Fire-proor, T. Hyatt, 
London.— Dated 18th October, 1873. 

The improvements consist in plating cast and wrought iron and other 
metals with lead and adapting and applying the lead-plated metals to 
various new and useful purposes, These plates are rendered fireproof by 
covering them with asbestos. 

8881. AncHITECTURAL AND ENGINEERING CONSTRUCTIONS, 
London.—Dated 18th October, 1873. 

This invention comprises the application of a cellular structure or 
honeycomb of by preference hexagonal-shaped cells of metal or other 
suftable materials to the construction of bridges, floors, roofs, and pave- 
ments, steamships and other vessels. Also the application of the “all 
beam” principle set forth in the specification of the patent No, 8124, 
1871, and consisting of beams of wood laid side by side without 
air spaces, and bound together by iron rods, to the construction 
of floors and roofs (the surfaces being sometimes coated with asbestos), 
foot pavements, vessels, and other structures ; also the use of ventilating 
window frames and sills; also the building of houses in panel, ‘put 
together in loco. 

3382. Pic Iron, J. C. Coombe, London.—Dated 18th October, 1873. 

The invention consists in subjecting the raw materials, coke, or ore to 
such a purifying process that on withdrawal from the furnace or clamp, 
the sulphur, phosphorus, arsenic, silicon, and the like shall be expelled ; 
and to do this the inventor makes use of certain well-known materials, 
namely, hydrochloric acid, chlorine, carbon, highly subtilised and nitro- 
genised steam, water, and atmospheric air. 

3383. Measurine Liquips anp Poumprina, J. Quick, jun., and J. W. 
Restler, London.—Dated 18th October, 1873. 

A drum is fitted eccentrically in a casing, and hasa series of plates 
alternately and in succession drawn in and out ; when out, the supply of 
water acts upon them and forces the drum around. The number of the 
revolutions of the drum is registered anc indicated by dial mechanism. 
8884. Treatinc Tinnep IRon Plates anv Scrap, C. V. Zenger, London. 

—Dated 18th October, 1873. 

This relates to throwing off the tin from sheet or scrapiron by an 
oxidising action upon the tron. 

3385. Horsesnoes, 8. Mendel, Manchester.—Dated 18th October, 1873. 

The object of this invention is to prevent horses from slipping, and to 
obtain a yielding bearing surface for their feet. This improved horse- 
shoe consists of a combination of iron and vulcanised india-rubber or 
other suitable yielding mate: 
$386. PreraRinc CoTron AND OTHER Frsrovs Susstances, H. B. Ermen, 

Pendlebury, and G. A. Ermen, Secles.—Dated 18th October, 1873. 

This invention relates to the apparatus for stripping the top and bottom 
drawing rollers, in which an endless band of flannel is used to collect the 
fibres from the top and bottom rollers, as described in the specification 
of letters patent granted to the within-named Godfrey Anthony Ermen, 
on the lith April, 1866, No. 1031, and it consists in the application 
of a strap to the endless band of flannel to prevent the lateral motion 
thereof. 

83887. ArgtiFiciAL Fvet, Bricks, Tires, &c., R. Stone, Liverpool.—Dated 
18th 7: 


T. Hyatt, 


, 1873. 
This invention relates to apparatus for manufacturing artificial fucl, 
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bricks, tiles, and other similar compressed articles, and consists in form- 
ng and the moulds or sha so that they continuously vad 
under a series of rollers and dies, which first compress the material to 


3407. Facixirarine Dyeine By Tak Use or InpiGo AND Certain HyprRo- 
suLPHITES, 7., C., and B, Holliday, Huddersfeld.—Dated 21st October, 





the moulds or shapes, and then knock out or discharge the Pp 

material from the moulds or shapes, 

3388. Cixansine Suarrs orn Mippuinos, J. W. Keohler and D. Ferguson, 
Belfast. — Dated 18th October, 1873. 

The machine consists essentially of a disintegrator for dividing the 

rticles of the sharps, and ee disc (both driven at a high speed) 

‘or scattering them, contained in a casing provided with shelves, through 
which an upward draught of air is produced by an exhaust fan, for 
carrying away the impurities, the cleaned sharps falling to the bottom. 

3889. Packina ror Srurrinc-poxes, F. Maass and A. Flos, Berlin.— 
Dated 18th October, 1874 

Tho invention consists of a lubricative packing of fibrous material 
which is first saturated with glycerine, and then formed into a rope, at 
the same time that it is impregnated with asbestos, soapstone, steatite, 
plumbago, or other equivalent substance in powder. The rope is after- 
wards glazed by immersion in a bath of ‘ee stearine, spermaceti, 
wax, tallow, starch, or equivalent material. 

3390. Liquip Srove Pouisn, 2. Birch and W. MeGijfert, London.—A com- 
munication from J. Birch, New York.—Dated 20th October, 1873. 

A compound or mixture consisting of plumbago, German black load, 
lamp black, alum, vinegar, water, and essence of oil of almonds, applied 
with sponge or brush and rubbed with polishing brush or woollen cloth 
3391. Furnaces ror Stream Borers, KR. Baird, Stirling.—Dated 20th 

October, 1873. 

In carrying out the invention the air necessary for combustion is sup- 
plied in a heated state beneath the fuel, which is laid on a surface or bed 
consisting only partially of grate bars of the ordinary kind but shorter, 
and of greater than the ordinary breadth relatively to the spaces between 
them. The bed of the fire for a certain distance forward from the bridge 
consists of an inner iron plate which may be formed with a few air holes ; 
the bars are placed forward of the inner plate, and have forward of them 
a front iron plate corresponding to the ordinary dead plate, but of some- 
what more than the ordinary length. The front plate may also have a 
few air holes near the front ends of the bars. The bridge is made of tron 
and hollow, and the air for combustion acquires a large part of its heat 
hy passing through this hollow bridge. ‘the air is led from the bridge 
into a chamber which is formed beneath the fire. 

3392. Tars anv Vatves, WW. Ambler and W. Gawthorp, Bradford.—Dated 
20th October, 1873. 

The inventors construct or make a tap, the stopper of which they make 
hollow, allowing the liquid to pass in at the bottom of the stopper, which 
stopper coutains a small valve which acts asa check valve, thus prevent- 
ing the return of the liquid to the barrel. 

3393. Foxipine, Pinine, Measurina, aND EXAMINING TEXTILE Fanrics, 
W. R. Lake, London. —A communication from W. I, Jobbins, New York, 
U.S.—Dated 20th October, 1873. 

This said invention relates to stationary, travelling, or suspended 
rolling, folding, splitting, laying, piling, measuring, and examining ma- 
chines, with duplicate check on measure folds or layers, sliding regulators 
for giving a straight edge to the material, and examining frame for un- 
rolling and re-rolling or folding by one motion, 


33904. Wasnine anv Devine Srraw Pratt, I. Salisbury, Harpenden.— 
Dated 20th October, 1873. 
This provisional specitication describes the use of a horizontal axis over 
a trough of water or liquid. On the axis are arms which carry wire- 
work cages, in which the plait is placed. A similar apparatus without 
the trough is used for drying the plait. 
8395. Ovrawwixna Motive Power sy THE AprLicaTion OF GuNrowpER, 
C. H. Wood, Shepield.—Dated 20th October, 1873. 
The use of gunpowder as a motive power, in place of steam, gas, or 
other means at present in use. 
3396. Borino Rocks, &c., J. Patterson, Belfast,—Dated 20th October, 
1873, 


This invention consists in applying the machinery for hammering for 
which letters patent were granted to Alfred Vincent Newton on the 24th 
day of March, 1866, No. 872, to impart the requisite motion to the 
drills of boring machines, whereby the rocks or other hard substances 
are bored more expeditiously and perfectly than heretofore. The drills 
are attached to the springs with flexible connections described in the 
said patent, and motion is communicated to the driving shaft of the 
boring machine by means of a small water engine ram or wheel, driven 
by the water so abundant in mines and cuttings; or the arrangements 
may be modified so as to allow the application of compressed air or steam, 
or other motive power, as circumstances may require, 


3397. Spinner, G. Kelley and B. Smior, Heckmondwike. 
ber, 1878. 

Tho improvement consists in constructing and applying solid pointed 
perforated hollow spindles capable of rotating betwixt the rubbers of the 
condenser and ordinary flyer spindles for the slubbin or condenser threads 
to pass through, so as to obtain an amount of twist of the said slubbin to 
enable the same to be drawn by rollers or by the flyers. 


3398. Currina WooLien orn orner Corps oR Corpuroy, ¢ 

and W. Netherwood, Huddersfield.— Dated 20th October, 1873. 

This invention relates to self-acting mechanism for cutting open the 
pile of woollen or other cords, corduroy, or corded fabrics. 


83399. Weiauina Macuines, H. Paddison, London.—Dated 20th October, 
1873. 

This invention relates to certain _— constructions and arrange- 
ments of balances or weighing machines suitable for weighing articles 
or goods of every description, from the smallest to the heaviest. weights, 
whereby simplicity of construction and increased durability are com- 
bined with accuracy of action, and with a ready indication of the weight 
of the articles oy goods weighed. In this improved balance or weighing 
machine all springs of every description are dispensed with. The descent 
of the load acts upon the upper end of a suspended weighted lever, 
which is thereby caused to assume a position approaching more or less 
to the horizontal, and indicates on a quadrant the weight of the load, or 
in heavy machines the weighted lever may be connected by a rod toa 
separate indicator, 
3400. Dowesri 

October, 1873. 

Improvements applicable to domestic fire-stoves or grates, or parts 
thereof, for promoting a more efticient combustion of the fuel, and aleo 
to lessen the danger from fire arising from the use of open grates, 


3402. Sream Encines ano Freepina Bowwers, W. Hamilton, Glasgow. — 
Dated 20th October, 1873). 

This invention consists in drawing the water to be fed into the boilers 
of steam engines from their hot wells, or in drawing and forcing it from 
the bottem of the condenser itself in the case of surface condensers, by 
their usual small air pump, or by a special or ordinary pump, and ¢ti- 
mitting it through a rose or perforated pipe in a broken jet or spray into 
the exhaust pipe, so as to play against and intermix with the exhaust 
current of steam, and thus be Scsted by it just before entering the con- 
denser, which, of whatever ordinary construction, by these improvements 
is titted with a trap within it, having its open mouth some little dis- 
tance below, but in a line with the entrance of the exhaust steam pipe, 
so as to trap or receive the said water heated in this way to nearly 212 
deg., and also the first of the condensed steam, and lubricating oils or 
grease carried in and thrown down into the trap therewith ; all which 
are drawn off from the lower part of the trap through the suction pipe 
of a special feed or small combined air and feed pump, and then forced 
into the water space of the steam boiler through the discharge pipe con- 
nected in the orvinary manner, but preferably fittéd with two detention 
valves. The barrels of the pump used for this improved hot water feed 
are bored the same size as their pistons or plungers, and are fitted with a 
very small injection pipe controlled by an inlet trap or valve leading from 
the hot well to the upper part of the chamber or barrel, kept below the 
level of the water trap to admit a small jet of comparatively colder water 
to condense any vapour that might rise there, so as to insure the proper 
working of the pump in drawing and forcing at every stroke pond the 
whole displacement of the piston of this very hot feed-water into the 
boiler, 

3408. Raisinc Sunken Stivs anp Vessers, C. Askew, Charles-street, 
Hampstead-road, and A. Keynolds, Bermondsey.—Dated 21st October, 
1873. 

This provisional specification describes sinking pontoons round the 
sunken vessel, the pontoons being of such a form as to fit to the sides of 
the vessel. Air is then forced into the pontoons, and then the ship is 
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Fine-stoves orn Grates, G. Dyer, EBrith.—Dated th 


floated. 
3405. Sream Enates AND Borers, A. Pope, Edgware-road,—Dated 21st 
October, 1873. 
This visional ification relates, First, to the arrangement _of 





’ ’ 
heating surface in vertical boilers. Secondly, to pipe boilers, in which 
water and steam er are discharged into a receiver, where they 
separate, and the water flows back into the pipes. Thirdly, in steam 
engines, to a combination of the governor, with hydraulic cylinder to 
control cams which open the steam valves. Fourthly, to a means o! 
packing glands with lead. Fifthly, to a pumping engine in which all 
movements are rectilincar. Sixthly, to lining the steam cylinder with a 


Led 


badly conducting metal to avoid loss of heat. Seventhly, to a lubricator 
adapted to work aguinst pressure, 
8406. Hxets ror Boors anp Suogs, G. Chambers, Camberwell,—Dated 
2lst Octoder, 1878. 
This provisional specification describes a rotary hecl. 





1873, 
The imp rents relate to means or cppenoes by which to facilitate 
the en bd fabrics and thread or yarns when using indigo and certain 
hydrosulphites of the character described in the specification of letters 
tent granted to Paul Schiitzenberger and Felix de Lalande, dated 
Jecember 13th, 1871, No. 3377, in order to facilitate the penetration of 
such dyeing matters into the fabric, thread, or yarn, and the consequent 
uniformity of the effect obtained. For this purpose the inventors employ 
two sets of rollers, carried by and so as to revolve ina frame for facility of 
removal from the vat or receptacle for the dye. One set of these rollers 
when in the vat is suspended some distance below the surface of the 
liquid therein, the other set is su: ded as near as possible to the 
bottom of the vat or receptacle for the dye liquid. The fabric, thread, or 
yarn to be dyed is conducted down under one of the lower rollers in the 
vat, thence up over one of the upper ones, down under the next lower 
one, up over the next upper one, and so on, alternately under and over 
the respective rollers, until it passes out of the vat, when it is first con- 
ducted between a of squeezing rollers, and is then conducted over 
and under other rollers in positions to admit of the free action of the air 
on the dyed fabric, thread, or yarn, and it is then folded by ordinary 
folding means, The upper rollers are kept sufliciently below the surface 
of the dye liquid in the vat to prevent the action of atmospheric air on 
the fabric, thread, or yarn until the dyeing is accomplished, whilst the 
lower rollers are applied near the bottom of the vat to insure the more 
complete action of the liquid on the fabric, thread, or yarn, 
3408. Facitrratine Dyeine py tHe Use or Ixoioo on Certain Hypro- 
suLPHites, 7., C., and B. Holliday, Hwddersheld.—Dated 21st October, 


1873. 

The object of the invention is to facilitate the dyeing of wool, hair, or 
other raw fibre when using indigo and certain hydrosulphites of the 
character described in the specification of letters patent granted to Paul 
Schiitzenberger and Felix de Lalande, dated December 13th, 1871, 
No. 3377, in order that such dye may be caused thoroughly to saturate or 
be incorporated with such fibre, by causing the fibre to be thoroughly 
agitated in and carried forward through the vat or receptacle for the dye 
by means of rakes, forks, or other such like agitating and progressively 
moving means, and to prevent the fibre after immersion in the dye liquid 
from rising to the surface thereof, 30 as to be acted upon injuriously by 
the atmosphere before complete saturation ; bars or grates or such like 
guides are applied below, but parallel with the surface of the dye liquid, 
to guide the fibre in its progress and keep it below the surface of the 
liquid until the dye has had time to act on the fibre to the extent 
desired. 

3409. Compressina O11 Seeps To Extract Or. THEREFROM, A. 8, Ayre 
Kingston-upon-Hull.— Dated 21st October, 1873 

The improvements relate to substituting for the bags, covers, and 
“boxes” ordinarily employed in extracting oil from seed and producing 
cake, means by which facility and economy may be obtained in such 
operations. In carrying out the invention the matters to be compressed 
are placed between plates with bevelled edges, perforations, and grooves, 
and these plates with such matters between them are then placed in rings 
or part cylinders (which may be also perforated) capable of being thereby 
filled, and a series of these rings or part cylinders are placed one over the 
other so as to form a continuous cylinder which is then brought over the 
ram of a press, the head of which ram acts as a piston in such cylinder to 
effect the desired compression against a fixed ram or abutment. To 
facilitate the operations the cylinders are made up upon a travelling table 
capable of receiving two or more of them, so that whilst one is under 
pressure another may be me poe | for operation, and this table is formed 
at the parts for the cylinders to admit of the passage of the movable ram. 
The fixed ram or abutment is adjustable. The invention is applicable to 
the compressing of other seeds or matters for food into blocks or matters 
for fuel or other uses, 

3410. Umoeretcra Tir Cars, D. Blkan, Finsbury-square.—Dated 21st 
October, i873. 

These improvements consist in a device whereby a spring acts upon the 
cap, holding it over the rib tips. On releasing the ribs a slot and stud 
retain the cap until it is again required. 

3411. Dovatine anv WinviNa Corton, &c., J. 8. Raworth, Manchester.— 
Dated 2\st October, 1878 

The novelty of this invention consists in a helical flyer for leading yarn 
off a revolving bobbin, and in the application of such tlyers to doubling 
and thread making machines, reels, and winding frames; in measurin, 
the yarn in the winding frame, so that each bobbin shall contain the sime 
length ; in winding the yarn through water and over revolving rollers 
a st er to doubling; in applying water to yarn by capillary attraction 
instead of by immersion in a trough ; in fixing the bolsters of spindles in 
elastic packing or cement, and in cutting or breaking the yarn when a 
spindle band gives way. 

3412. Hooks or CLAsrs awp Securtno TuEM To SHoks, &c., L. Gingembre, 
jun., Paris.—Dated 21st October, 1873. 

This relates to button hooks made from strips of tlattened metal with 
balbs at the onds, one of which is cupped to form the button head, the 
other with a square hole for the reception of a prong rivet which is passed 
throuvh the leather and through the hole upon which it is burred down, 
the head of the rivet being inside the boot. 

3413. Fine-Grates anp Furnaces, 7. H. Isherwood, Liverpool.—Dated 
2ist October, 1873. 

A fire-grate constructed according to this invention may consist of a 
square, oblong, circular, cylindrical, or other suitably shaped fuel burning 
receptacle. The front thereof is formed with vertical bars or grid. The 
bottom of the grate is fitted with a hinged door, slightly perforated to 
admit air, and arranged with a suitable fastening. The top of the grate is 
fitted with a hinged cover which may be perforated or formed with open 
scroll work, and arranged to close and fasten over the fire when required 
The grate is fitted at each side with trunnions or pivots, which tit into a 
suitable framework for holding the grate, which may be fixed on the 
side of a hearth or in the masonry, or form part of an ash tray which 
holds the grate. The trunnions are fitted with a suitable system of 
toothed wheels or worm and wheel worked by a handle, thus causing 
the grate to revolve horizontally when required, 

3414. Evastic Fanrics, A. Turner, Leicester.-Dated 21st October, 1873. 

Instead of allowing the stuffer warp threads to lie dead in the fabric, as 
is usnally the case, the inventor interweaves them with the weft threads in 
two distinct lines above and below the rubber strands. This is effected by 
passing cotton weft threads between the india-rubber strands and the 
stuffer warp threads, and both above and below these latter, but inter- 
mediate of the silk face and back of the fabric. These two lines of weav- 
ing are tied together and connected with the face and back of the fabric. 
by the aid of the other warp and weft threads: a complete fabric will 
thus be produced on both sides of the rubber strands. 

8415. Secunino tue Enpsor Hoors or Banpbs, W. McNabb, Stoke Newing- 
‘ton. —Dated 21st October, 1873. 

This invention consists of an instrument having an arrangement of 
claws for catching hold of the ends of bale oy or bands and drawing 
them together, and finally fastening the same by indentations or other 
means, 

3417. Prerartne Farinaceous Comrounps vor Bakino, A. Clark, Glas- 
gow.—Dated 21st October, 1873. 

This invention has for its object to improve bread, biscuits, and other 
baked products formed from wheat flour or other farinaceous compounds, 
and according to one modification about 18 1b, of linseed are steeped in 
100 gallons of water for several days, and there is then added to 
the lagi albumi hati or liquid thus obtained 1 Ib. 
sodium bicarbonate, 1 lb. ammonium carbonate, and 1 1b. tartaric acid. 

The mixture thus formed is added to the flour or farinaceous matter in 
quantity to give the consistency required. 
3418. Spanner, IV. @. Walker, Skepield.—Dated 21st October, 1873. 

This is an improvement on the ordinary clyburn spanner, the loose jaw 
being provided with a lug or nut formed on the tongue, which is let into 
the chamber or grooves of the fixed jaw, and through which lug a traverse 
screw passes, mounted on the fixed jaw, and having a projecting milled 
head at one end and riveted at the other, 

3419. Artiriciat Fut, A. M. Clark, Chancery-lane.—A communication 
Srom B. F. Loiseau, Mauch Chunk, Pennsylvania,—Dated 21st October, 





1873, 
The ne of this invention is to provide suitable and convenient means 
for utilising coal waste of coal mines and coal yards, and consists in com- 
bining the coal waste with a certain percentage of powdered clay or 
similar material, and conveying it to a mixing machine, but before 
entering which the material is moistened with a suitable quantity of milk 
of lime or other suitable liquid. The prepared coal waste 1s then moulded 
into lumps of convenient size, which are carried to an oven or kiln in 
which they are baked or dried, and then carried to a waterproofin 
machine where each lump is coa’ th a resinous liquid, after whic 
they may be dried in a drying chamber if desired. 
3421. Grarnoscors, W. Luck, Peta — Dates 22nd October, 18738. 

. fact ' 


This invention of im CG) of gray rT 
consists in so constructing and a the various parts so that the 
sliding fret or picture holder may be and accurately brought toa 
focus and held rigidly in that position, also that the rising top may be 
more firmly fixed while in use, and that the vertical rods carrying the 
lens may be erected and secured in a more simple manner than is the case 
with graphoscopes at present made, 

3422. Revotvine Suurrers, 2. W. Morris, Barrow-in-Furness.— Dated 
22nd October, 1873, 

The present invention embraces the direct connection of spring boxes 

cr springs with the winding roller, in combination with an arrangement 














roviding for a backward and forward motion to keep the shutter plumb, 
he arrangement obviating the otherwise necessary employment of a fair 
leading or friction roller. 

3423. TurnstiLxs, J. Brownjohn, Clerkenwell.—Dated 22nd October, 1873. 

This consists in making turnstiles with two sliding cross-bars instead 
of four, and in connecting the turnstiles with a registering apparatus of 
improved or of ordinary construction. 

3424. Separatine Supstances or Dirrerent Speciric Gravitres, A. 
Heatherington, London.—Dated 22nd October, 1873. 

This invention consists in arranging a series of inclined planes within 
a case or chest, the sides and top of which can be opened, and wher 
closed are safely secured by locking them. The inclined planes are 
arranged one above the other, and slope alternately in different directions. 
They may be made plain or with steps or overlaps, or may be covered 
with blankets or hides, or made of copper plates easily removable. 
The minerals to be washed are mixed with water and admitted at the 
top, and after passing over the whole of the inclined planes and ——e 
their heavier particles, the water and the lighter impurities escape throug! 
an opening at the bottom, 

o. Inp1a-Rupper Hoss, G. P. Dodge, London.—Dated 22nd October, 

873, 

This invention describes the perfecting of a sewn hose pipe by coating 
it inside or inside and outside on the line of stitches with unvalcanised 
rubber and then vulcanising if upon a wood or metal mandril. 

3426. Oprainine Licut rrom Perroveum, Pararrine, on Coar O1n, 2, 
W. Medlen, Stoke Newington-green.-Dated 22nd October, 1873. 

The features of novelty which constitute the invention are these: By 
using this preparation an improved light is obtained from petroleum, 
paratiine, or coal oil, rendering it at once beautifully soft, pure, brilliant, 
and free from smoke or smell. It will also be found to greatly economise 
the oil. 

3427. Winpine YARN on Turean, W. Robertson and J. G. Orchar, Dundee, 
and M. A, Muir and J. Mellicham, Glasgow.— Dated 22nd October, 
1873. 

This invention comprises {simple and convenient arrangements for 
winding yarn or thread into cops, and which can be easily adapted to 
machinery originally constructed for winding yarn or thread upon pirns, 
and as easily removed therefrom, so that the machines can at any time 
be altered with little trouble from one system of winding to the other. 
The invention also comprises improved gear for driving pirns with the 
varying velocity desirable for winding the yarn or thread in conical 
layers, such driving gear being applicable in any machinery in which 
a similar varying motion is required. A varying motion is imparted by 
a shaft driven by a belt from a parallel shaft revolving at a uniform rate 
The belt pulleys on the two shafts are made to vary in effective radius, 
increasing and diminishing alternately and oppositely, so as llways to 
keep the belt equally distended. Euch belt pulley is made in segments 
which move radially. Similar cones are arranged in connection with both 
sets of pulley segments, and they are connected to opposite ends of a 
lever which is centred midway between the two shafts, and the cones 
move the pulley segments inwards and outwards accordingly. 

3428. Stream Enotes, H. Barcroft, Newry.—Dated 22nd October, 1873. 

Vhis invention is applicable in cases wherein it is desirable to convert 
a low-pressure or condensing engine into a high-pressure engine, as in 
converting a pair of low-pressure or condensing engines into a compound 
engine for instance, or in any other case where it is desirable to 
materially reduce the diameter of the cylinder, the object of the inven- 
tion being to effect this conversion or reduction of diameter of cylinder 
at a very great economy of cost. 

3429. Pistons, G. Temple, Shefield.—Dated 22nd October, 1873. 

The middle portion of the piston the inventor forms of a solid circular 
block, through which the piston-rod is passed, and from which project 
retaining rims, between which he leaves annular grooves, in which he 
places packing rings divided into parts, the ends of each of which he cuts 
away, and fits between them er, pieces (of corresponding shape 
to the openings thus cut away) provided with inwardly projecting pinr 
(encircled with springs) which enter holes in the central block. These 
and other springs situated behind the middle of cach ot the packing ring 
pieces have a constant tendency to thrust the wedges outward and 
tighten the packing rings against the cylinder walls, thus making up for 
any wear of either of the latter. 

3431. Consrructina Furniture, HW. Poth and T. Simpson, Finsbury.— 
Dated 22nd October, 1875. 

This invention consists in forming and employing lath falls to straight- 
fronted chests of drawers or similar furniture, so as to work within a 
space formed by a double top or back in same, and admit of being pulled 
down over the drawer or other fronts and locked or otherwise segqured. 
3432. Comrressine Peat, ArririctaL Furt, AND orneR Marentia.s, 2. 

S. Walker, London,.— Dated 22n4 October, 1873. 

This provisional specification describes a machine which consists of « 
horizontal oblong hollow body of cast or wrought iron or steel, each end 
of which is divided into a nest of oblong moulds open at both ends, but 
the inner ends sharpened into cutting edges ; between these two nests is 
a space open at the top, over which is to be placed the hopper which feeds 
in the materials to be operated upon; in the space between the moulds 
is a piston or ram, which makes its stroke from the cutting edges of one 
nest of moulds to the cutting edges of the other nest, behind which 
piston or ram the materials fall of their own gravity, to be driven into 
the moulds by the returning stroke. 

3433. Transmirtine Motion, the Right Hon. James Karl af Caithness.— 
Dated 22nd October, 1873. 

This invention relates to a simple and effective arrangement for con- 
verting a rectilinear reciprocating motion into a continuous rotary 
motion, and is more particularly applicable as a substitute for the crank 
in steam engines and other machines, 

3434. RecuLaiine THe Workine or ENuines, AND ror INDICATING THE 
ReVOLUTION AND Speep or Suarrs, W. Chadburn, Liverpool.—Dated 
22nd October, 1873. 

This invention relates, First, to an improved construction of governor 
for regulating the supply of steam to steam enyines, and is particularly 
applicable to marine engines; and, Secondly, in connection with such 
governor or an equivalent therefor, to — that will indicate the 
speed of rotation and also the direction of rotation of the driving shaft 
The governor consists of two hoops set one within the other and pivoted 
to the ends of a bar, which is keyed to a rotating shaft. 

3435. Sarery Vatves, 7. Adams, Manchester.—Dated 22nd Vetober, 1873. 

This provisional specification describes a safety valve such that it may 
be lifted off its seat without varying the strain upon the spring, and also 
so that the valve may be turned round upon its seat. The valve opens a 
wide passage for the steam immediately the pressure to which the valve 
is loaded is exceeded, and closes suddenly when the pressure falls per- 
ceptibly below the pressure at which the valve opens. 

3436. Preservine TeLeGRAriu AND OTHER Woop Posts trom Decay, S. 
C. Dunk, Penge.—Dated 22nd October, 1873. 

This invention has for its object improved means of preserving tele- 
graph, signal, gate, and other wood posts, the lower ends of which are 
inserted in the ground, from dry rot or decay. According to this inven- 
tion the lower parts of such wood posts are surrounded with a collar or 
coating of zine or other suitable metal, the upper and lower edges of such 
collar being bevelled off and either forced into the wood, or caused te 
enter a saw cut or channel formed at an angle in the surface of the post 
around which it is placed. When the plate or collar of zinc is fixed 
around the post, the edges are soldered together to form a perfectly 
water-tight joint. 

3437. Presenvine Woon, #. 7. Hughes, London.—A communication from 
J. B. Blythe, Bordeaux,.—Dated 22nd October, 1875. 

The inventor constructs an apparatus consisting of a strong iron cham- 
ber forming an oven, and a long boiler extending the whole length of the 
oven is set in the brickwork below it. Flues are arranged around the 
oven to heat it externally, and are connected with a furnace or furnaces. 
Pipes with stop-cocks connect the top of the boiler with the upper part of 
the oven, and a return pipe also provided with a stop-cock connects the 
bottom part of the oven with the bottom part of the boiler. Safety valves 
are also provided. The wood is placed in the oven and the boiler is 
charged with water, to which is added from one-third to one-fifth by 
weight of heavy hydrocarbon oil. The water and oil are heated together, 
making carburetted steam, which passes into the oven by the upper pipes, 
while the liquids condensed in the oven return to the boiler by the lower 
pipes which connect them together. After the temperature in the oven 
has attained 212 deg. Fah., the heating is continued till all the albumen 
and sap in the wood are decomposed into resin, acetic acid, and oleaginous 
matter, which are distilled for after treatment, The wood when removed 
from the oven is subjected to a bending or compressing process to shape 
it to any desired form. This process is also applicable to the treatment 
of vegetable fibres. 

3438. Twistine Finres, J. Midgley, Pudsey, Leeds.—A communication from 
W. Cockeroft and R. Ackroyd, Chester.—Dated 22nd October, 1873, 

This invention consists of a stop motion in connection with the feeding 
or delivery roll of a ring-twisting machino, so contrived, that if tho 
threads or yarns break, it will stop the delivery and thus prevent tho ends 
going from one spindle to another, and to take up the slack after a thread 
or yarn has broken and its ends been united, 

8439. Tuckers ror Sewinc Macuines, F. W. Brown, Cincinnati, U.8.— 
Dated 23rd October, 1873. 

The object of this invention is to construct a tucker for sewing machines 
provided with suitable devices for folding, holding, and guiding the 
material to be operated upon, in such a manner that the tucks or plaits 
to be stitched shall be even and smooth and of any desirable width and 
distance between such trucks or plaits without the use of makers, an? at 
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the same time provide a device more convenient in use than those here- 
tofore employed ; and to that effect this invention consists in the con- 
struction vf a raised bed, secured to the main stationary bed plate of the 
machine by means of a set screw or set screws through proper slots 
formed in such raised bed, and is further provided with projections or 
ears, serving as guides to the adjustable arms and prevent their movin 
laterally. Under this raised bed two adjustable arms yy | longitudina. 
slots formed in their left onds are secured one above the other by means 
of a set screw passing through the raised bed and slots in the adjustable 
arms. A piece of sheet metal is placed between the set screw and the 
two adjustable arms, and acts as a washer to allow the set screw to per- 
form its office properly. The upper adjustable arm has a graduated scale 
formed on its face to measure the width of the tucks or plaits to be 
stitched, and a corresponding graduated scale is formed on the face of the 
muin bed plate. The lower adjustable arm has a slot formed in one end 
similar to the slot formed in the upper plate, through which the set screw 
passes, and is provided at or near its centre with a U ped arm or gauge 
sroiecting beyond the upper adjustable arm, and is designed to be placed 
| front of the presser foot when narrow tucking or plaiting is required ; 
this lower adjustable arm has a projection extending towards the right, 
for the purpose of ogg J the goods on a line with the bottom ae 
plate or U-shaped gauge. The lower adjustable arm is also provided wit 
a pointer opposite the graduated scale on the main bed plate, to indicate 
the distances desired for the widths of the tucks or plaits. A gauge is 
affixed to the outer end of the upper adjustable arm, for the purpose of 
iding the outer edge of a completed tuck while a secondary tuck is 
wing stitched. This gauge is also made adjustable in order to regulate 
the distance between the tucks. An adjustable supporting arm projecting 
through the gauge is secured in position by means of a set screw. This 
projecting arm is used to separate the completed tuck or plait from the 
goods upon or above which it is folding during thostitching of a dary 
or succeeding tuck or plait, and is made adjustable so that it shall pro- 
ject inward a little leas than the width of the tuck to be stitched This 
adjustable arm also serves to allow the goods being worked to pass through 
the device more smoothly, and hence with less attention from the opera- 
tor, at the same time tending to lay the tucks or plaits more evenly than 
when it is dispensed with. It is evident that the adjustable supporting 
arm, a3 well as the projection on the under adjustable arm, may be dis- 
pensed with without materially interfering with the working of the 
device, though its operation is not as effective as when the repetting 
arm and the projection on the lower adjustable arm are used. The severa 
parts connected with the device may be made of sheet metal, cut and 
struck in proper shape by means of dies, or in any other convenient 
manner, 

















BELGIAN IRON. 
Tue following list of prices of Belgian iron will interest our 
readers. We are indebted for it to Messrs, Ed. De San and Co., 
85, Gracechurch-street :— 


Bar Iron. —— 
Usual gov . 
quality. Best. Best best. 
. £ a. £ s. 


Flat, from lin. up to din. wide by jin. 
and upwards § .. «. -- «+ « 918 .. 10 @ .. 1016 
Flat, wider than 6in., same as plates — os - - 
» thinner than jin, same ashoops — .. es "tae 
Round or square : 


From jin. to3in.. .. .. « 912 10 4 10 16 

Over 3in. to3jin, = .. «. « 912 1 4 10 16 

Over 3}in. todin, .. «. «. 10 2 1014 ll 6 

Over din, tod}in. 4. 2... ML 2 i114 12 6 
Over 4jin.toSin. ..  . «. UW 1s 4 12 16 
Rounds only over Sin. to 5jin... .. 12 12 13 4 13 16 
Boiler rivet iron . ose os Oe ae ll 8 12 0 
7/ldin., round orsquare .. .. .. 10 2 1014 ll 6 
” ” mae «ce 8 10 14 ll 6 

5/16 and No. land 2 W.G.,, ditto .. 10 12 ll 4 11 16 
} and No.8 a oll 2 11 14 12 6 
No. 4 ee << F ll 19 1211 

No. 5 + U7 l2 9 13 1 

3/16 and No. 6 oe on Se ae 13 9 141 
No. 7 of we-.. MD 15 1 

5/32 and No. 8 ~ = @ 15 19 16 11 
No, 9 ” o 16 7 16 10 711 

Nail rods slit from Jin. . 912 10 16 


 ¢ oe De se OOOe we 
Nail sheets 6 to 18 W.G., no fixed size, £10, if to lengths, £11 16s. 
Sheet Iron, Warranted to Flange. 


£s d 

No, 8 to 18 B.W.G., only 7ft. by Sft. .. .. 6. ee oe I O 
1” ” 9 oe eo ww hl MOOS 

20 ” 9 1412 0 

21/22 9 ° ee cc oc oo o« 16 3 

23 pa 90 oo 00 «oo ss of OWS 

24/25 fs “ Ww 2 6 


26 ae o oo sc 28 oc. eo. we 12 5 
Best best shocts £2 extra. Charcoal shects £5 extra, 
Boilers and Ship Plates. 


sual good, Best. Best best. 
£ 6 £ 8s £ 8 
Gin, to lbin. wide, jin. thick and more, 
and 26ft. lon, oo so os os oo BO we BM MB SC 15 16 
16in, to 19in. wide, jin. thick and more, 
GUE Gir. RR nk ce esl ee os WB OE Oe BW SG 
20in. to 24in. wide, Jin. thick and more, 
and 20ft, long co oe ce oo BM. WBE... Bw? 
Girders and other Thick Plates. 
jin. to gin. thick by 4ft. wide and 
8ft. long. Se 
din. to jin. thick by 4}ft. wide] Usual Best Best 
and 8ft. long .. .. .. «.| good. -_ best. 
}in. and more thick by 4)ft. wide [£ s. d. £ a. d. ¢ s. d. 
and 8ft.long .. .. .. ..J 1116 0 .. 1212 0 16 12 0 
}in. and more thick by 2 and 
3}ft. wide and 8ft. long .. .. 
Hoop Iron. 
No, 15, 16, 17 18. 19 20W.G. 
£ 8. £ 5. £ £ 8. & 4. £s 


Rin. to Jin. wide .. 15 2..15 2.. 
jin. to jin. wide .. 18 6 ..18 6.. 


15 - 16 6.. 16 6.. 1710 
18 
fin. to lin. wide .. 12 2..12 2., 12 
ll 
ll 


8. 
u 
6.. 13818 .. 13818 .. 410 
3..18 2..38 3.. 18% 
lin, to l}in, wide .. 1110 .. 1110... 10 
l}in. to I}in. wide .. 1110 .. 1110 ., . oo Ua 
Ijin, to 2 5/l6in,do.. 1110 .. 1110 .. 12 2..1214..18 6.. 1318 
2 5/16in. to Sjin. do.. 12 2..1214..18 6... — «2 — w = 
Sjin. to 4}in. wide .. 13 6 ..1818.. — .. — . — w= 
Angles and tees at from £10 lds. in quality best .. According to 
Channel iron and girders from £10 16s. in quality best } section and 
Rails of all descriptions at from £9 16s... .. .. ..) specification. 
For half-round, oval, ~—_ and other special irons, we quote on receipt 
eof sections an: Mficat: 





Indian or Milano Steel, in Tubs, Kegs, or Cases. 
No. 000, 00. 0. 1 2. 


3/16in, jin. 5/16in. 11/32in. jin. square. 
£19138 4... £19 5 0 .. £1816 8., £1810 0.. £18 5 Operton 
No. 8. 4. 5. . 
7/16in, jin. 9/16in, fin. square. 
£1715 0 417 83 4... £17 3 4 £17 0 0 porton, 
Sheet Zine. 
No. 5. 6. 7. 8 upwards, 
BEE ne ce ce BD ce oe £28 £26 10 


All free Thames or Liverpool ex-ship, if free Birmingham or district 
15s, 6d. more per ton, less 2} per cent. for acceptances at thirty days from 
date of delivery. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Very little alteration in the condition of things has taken place 
in the trade of this district since my last. Nearly as many colliers 
remain upon strike as were then idle; the few who have gone in 
are non-unionists, and not many have migrated to other places. 
A step towards an adjustment of the difficulty has been taken by 
the appointment on Monday of twelve coalmasters as a represen- 
tative conciliation committee, and that committee having to-day— 
Thursday—in Birmingham met the twelve re; mtatives of the 
men, matters were advanced a stage. There is now a probability 
that the negotiations will not cease till peace has been restored. 

On ’Change in — “I and W Pepe Py attention 
was yesterday and to-day given to the experience of a large coal 
mining and ironmaking concern in South Staffordshire upon this 





wages question ; the firm is that of which Mr. John W. Sparrow, 





of Wolverhampton, is the head. Mr. Sparrow shows that at hi 
work in six hours, gets for it 7s, 6d., or just two and a-hal 
times as much per yard, or per hour, for work, as he did in 1871 
and the facts are pretty much the same in respect of the colliers, 
whose advance in the same interval has been more than two and 
a-quarter though less than two and a-half times the rates of 
three years ago. Every pikeman in his colliery, he says, might by 
working forty-eight hours get 72s. per week. Me. Sparrow, there- 
fore, contends that though coal has gone up unnecessarily high, 
oe that the miners have fully participated in the advance. So 

eld the market both to-day aad yesterday, and it was urged 
that the longer the men remain out the lower will be the rate of 
wages at which they will have to return, so considerable is the 
secession of orders to other districts and other counties, 

Representatives of other English districts were yesterday and 
to-day following the example of the Belgian firms, Certain of 
them offered iron made elsewhere in this country, and promised to 
deliver at the minimum prices charged in Staffordshire. Nor did 
they offer in vain. Strips that will cost from 5s, to 10s, to deliver 
were bought from such agents at £11 in South Staffordshire. 
Other descriptions of iron were quoted at corresponding prices, I 
cannot, however, say that the quality must be expected to prove of 
the highest class, At the same time I heard of a good order having 
been given out to Staffordshire firms by a tube making concern at 
under £11 for tube strips; and tube strips, I need hardly say, must 
be of good iron, 

On 'Change to-day, however, there were first-class iron firms who 
can bide their time, who refused to take lower than £12 for hoops 
and £13 for sheets and plates. They could not get orders at these 
figures. At this there should be no surprise, since Belgian sheets 
warranted to be equal to those of Staffordshire, for which £25 is 
charged, are being bought for £18 delivered in Birmingham or 
Wolverhampton. Consumers are ordering cautiously, but I am 
assured by vendors that sample orders are being succeeded by stock 
orders. Simultaneously Staffordshire iron is being sold cut to 
sizes at £19, aud the better qualities of sheets for stamping range 
from that figure up to £23 in actual transactions, 

The orders for heavy angle and for plate iron, such as are used 
by the engineering firms, are scarcer than they have been for some 
time past; and the engineering and girder firms complain of a 
considerable falling off in the inquiries which are reaching them. 
The quotations they make are attended with orders ina smaller 
proportion than usual, This is in some little degree explained by 
the fact that a London house has just given to certain Belgian 
engineers an order worth £24,000, because the Belgians took the 
order at what I am assured was 7) per cent. under the terms upon 
which the specifications could be placed with riveting firms in 
this country. 

Iron made by the Earl of Dudley and by Messrs. Barrows and 
Hall cannot be obtained at prices under those regulated by £14 
and £14 12s, 6d. for bars. Messrs. Thorneycroft and Co., Messrs, 
Bagnall (Limited), and other substantial firms are, however, 
accepting orders at £12 for bars; and they are receiving accessions 
of new orders almost without precedent for number, but they are 
mostly for lots so small and so varied that the orders cannot with 
ease be got out of hand very promptly. Many of them have to await 
the arrival of other similar orders before the changing of the rolls 
can be conducted at a profit, 

Pig iron isin very tame demand. To effect sales concessions 
have to be made, Cinder iron is quoted at from £3 12s, 6d, to 
£4 in the open market, and, whilst cold blast iron remains at 
£7 10s., hot blast mine iron is to be had at £6 10s. per ton. 

The alteration just made by the Dominion Parliament in the 
Canadian customs is differently regarded here. Of course we 
welcome the fact that anchors, cables, masts, wire rigging, copper 
sheathing, and pig iron are to be admitted free ; but the imposition 
of 5 per cent. upon finished iron is looked — as likely to still 
further disadvantage the ironmuster of Staffordshire in the com 
petition which he is already driven to wage in the Canadian market 
with the United States i: on producer, 

The ironmasters and heavy hardware manufacturers of this 
district are hoping to benefit by the open competition for American 
trade which has just sprung up between the different Atlantic 
carrying companies from Liverpool. The advantage, it is feared, 
will however, be of only very short duration, 

At the Dudley county-court, on Saturday, a petition in liquida- 


tion was filed on behalf of Messrs. Benjamin Legge and Richard | 


Gwinnett, Sheepwash-lane, Great Bridge, trading under the title 
of “The Providence Tube Company.” The liabilities are esti- 
mated at £13,000, and the assets about £4000. 

Where the colliers have resumed work at the drop, coal is being 
sold at, for seconds, 15s. 6d.; lumps, 14s. 6d.; and engine slack, 7s. 
The supply is not as much as is desired, and there would havé 
been more iron mills on this week if this had not been the case. 


It is noteworthy that after the colliers’ strike in 1842, the men | 


went to work at 3s., and at the end of that in 1864, at 4s. 6d. per 
day of eleven hours. 

The miscellaneous trades of Birmingham and the district are 
not in an active condition on account of new business, Certain 
of the Birmingham machine firms are doing a fair business just 
now in compels for Russia and Turkey; small driving engines are 
in request for the North of Europe, and for hydraulic and pumping 
apparatus for railway, dock, and mineral purposes; and, the 
machines for pen-making to be used at home are affording a more 
than usual extent of employment in that branch. 

The Pheonix Foundry, at Millfields, near Wolverhampton, is 
about to be converted into a joint-stock concern, For many years 
this concern has been successfully carried on by Messrs, Claridge, 
North, and Co., but the recent death of Mr. North, and the with- 
drawal of another partner from the firm, have rendered some 
change necessary, and the conversion of the business into a joint- 
stock concern is the result. The property is acquired by the new 
company as a going concern, Messrs. George and Thomas Claridge, 
the present proprictors, taking the whole of their interest in shares, 
and agreeing to give their entire services to the business as 
managing directors, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Tue metal market of this district, the steady improvement of 
which had been of a very encouraging character, has experienced 
rather a depressing influence from the large turn-out of colliers in 
the north, as not only are large supplies both of pig and manu- 
factured iron of various descriptions drawn from the Middlesbrough 
district, but in return considerable quantities of machinery are 
manufactured here for the northern works, and the strike, if 
»rotracted, will, by throwing out of blast a large number of 
urnaces for want of fuel, seriously interfere with both these 
branches of trade, There is little doubt that prices as 
a@ consequence will be temporarily higher, and consumers 
who had not bought at the lower rates, are evincing more 
and more anxiety to cover their forward requirements in 
pig iron at least. Founders have been inquiring pretty freely, 
and although the transactions have not yet been — large, 
the sales that have taken place have been on a basis of higher 
rates, No. 3 foundry pig iron, delivered in the Manchester dis- 
trict, is quoted at from 75s. to 77s, Gd. per ton, and No, 4 forge 
at about 65s. per ton. Ordinary crown bars are quoted at about 
£10 5s. per ton, hoops at £11 15s., and sheets at about £13 per ton. 

A trifle more activity is reported amongst the forges and 
foundries, and the rolling mills are mostly uly engaged for the 
next two or three weeks, although there are still complaints that 
very few orders can be obtained for delivery over the present 
month, Some heavy builders’ contracts, involving a —— 
of iron, have, however, been recently given out, an ere is a 
P bili of others following. The competition for the ironwork 
portion of these contracts has been of s interest, as Lanca- 
shire founders and forge proprietors have an opportunity of again 


ironstone pits, work for which 7jd. per yard was paid before 1871 
now costs in wages ls, 6d. per yard, or an increase of 150 per cent, 
“Every pikeman,” says Mr. Sparrow, “does his two days’ 
establishing their supremacy over continental makers, and 
although Belgian iron for the past six or eight months has had 
the advantage, Belgian manufacturers were beaten. 

A feeling of considerable uncertainty still provails in the iron 
trade. The recent reductions have brought forward a little more 
business, and many orders which would otherwise have gone into 
Yorkshire have been placed in Lancashire; but business gene- 
rally is wanting in activity. There is still a considerable amount 
of underselling, and the tendency of prices is downward. A great 
deal, however, depends upon the action of the men, and there are 
still numerous complaints of the stinted supplies which are sent 
to hand. In the Tyldesley district small reductions, varying from 
10. to 1s. 3d. per ton, have been made during the past week, and 
prices, which have now been more equalised, range about as under 
at the pit mouth :—Best coal, 13s. Gd.; furnace coal, 11s, 6d. to 
12s.; burgy, 9s. 6d.; and slack, 7s, 6d, to 8s, 6d. per ton. One 
large firm in the Wigan district has announced an advance of 1s. 
per ton on house coal and burgy, but this is altogether of an ex- 
ceptional character, and prices generally, especially for inferior 
coal and slack, have rather a downward tendency than otherwise. 
The shipping trade has again fallen off, and both at Liverpool 
and Garston less money is being accepted. 

The wages disputes in Lancashire seem to be altogether turning 
upon the men, the association having too much on ‘hand in other 
quarters to render any effectual assistance. The Burnley dispute 
has now entirely collapsed, and in the neighbouring district of 
Accrington many of the men are resuming work on the masters’ 
terms, 

The usual monthly meeting of the Lancashire and Cheshire Coal- 
owners’ Association was held in Manchester on Tuesday, but no 
business of importance was transacted. 

The members of the Manchester Scientific and Mechanical Society 
on Saturday paid a visit to the Manchester Aquarium, the new 
building and mechanical arrangements, some of which are of a 
novel character, being kindly thrown open by the directors for 
their inspection. There was a numerous attendance, and the 
visit was of a very interesting nature, 

THE NORTH OF ENGLAND. 
(From our own Corresvondent.) 


Tue storm which has so long been threatening the North of 
England burst on Monday last with a devastating fury that very few 
anticipated. Dropping metaphor, the Durham miners, when their 
notice for a reduction of 10 per cent. expired on Saturday, left 
their work, and on Monday more than one-half the collieries in the 
County Palatine were lying idle. The state of matters thus 
initiated has not since improved, and at the present time there 
are not less than 50,000 colliery operatives of all kinds out 
of employment. The causes of the strike are various, In 
North Durham there is a disagreement between one section 
of the union, led by Mr. William Crawfurd, their ostensible 
head, and another and disaffected section led by a person 
named Pritchard. The former are willing to accept the 10 per 
cent. reduction. The latter are not. But in South Durham the 
general suspension of labour is chiefly due to the strike of brakes 
men or enginemen employed at the winding and pumping engines. 
The brakesmen have not participated in the improved earnings of 
colliery operatives to the same extent as the hewers and putters, 
and the reduction proposed in their case was only 5 per ce. it. 
But against this reduction, elthough it only represented about 
threepence per day on their average earnings, they have rebelled, 
and, in consequence thereof, many collieries are idle where the 
hewers and putters are quite willing to work. The average wages 
of Durham brakesmen is only 6s. per day, whereas the average wages 
of the hewers is about 7s, Gd. Brakesmen’s duties are much more 
onerous, and involve the exercise of considerably higher skill than 
the underground labours of hewers, and the brakesmen had long 
held the opinion that they were underpaid—so much so, that at 
several of the South Durham collieries they had preferred a request 
for 6d. per day extra before they got notice of the intended reduc 
tion. The brakesmen have made up their minds not to resume 
work on the reduction, and the employers are equally determined 
to carry the reduction into effect. Under these circumstances the 
struggle will be limited by the ability of the employers to procure 
| brakesmen to supply the places of those out on strike. Efforts 
have already been made to procure men for this purpose, but with 
very partial success, and if the struggle does not terminate until the 
places of the old enginemen are filled up, its duration may be very 
prolonged, Hopes are, however, entertained that some arrange- 
ment, by arbitration or otherwise, will be arrived at, and meetings 
are to be held later in the week to consider what can be done, 

Meanwhile the crisis in the Durham coal trade has seriously 
| affected other industries in the North of England. Durham 
furnishes about 18,000,000 tons of the 120,000,000 tons of coal an- 
nually raised in the United Kingdom, and the great bulk of the 
Durham coal is used for manufacturing purposes. Upon South 
Durham, the Cleveland district, the Barrow district, and the 
steelmakers of Sheffield are mainly dependent for their supplies 
of coke, Unfortunately the present strike extends to coke burners 
as well as to hewers and brakesmen, so that the manufacture of 
coke is practically stopped for the time being. The necessity for 
damping down their blast furnaces has in consequence been forced 
upon the great majority of the pig iron makers of the 
Cleveland district, Such a step to begin with involves an 
outlay of several hundreds of pounds; but this is not 
all, nor even the worst of it. While the furnaces are 
damped down, business is at a standstill, capital is unproduc 
tive, and workmen are idle, At the present time it is estimated 
that there are from 4000 to 5000 ironworkers out of employ- 
ment in Cleveland, and if the strike continues for some days 
longer the number will be very much increased. Nor are finished 
ironmakers exempt from the same consequences ; most of them 
are unable to procure adequate supplies of coal; arrangements are 
therefore being made for disbanding the workmen. At the Dar- 
lington Ironworks, employing over 1400 hands, about 1200 have 
been thrown idle ; and at several other works in the district the 
same state of matte »s prevails, 

At the Middlesbrough market on Tuesday, in consequence of the 
crisis in the coal — little or no business was done, The ten- 
dencies of trade henceforth will be entirely regulated by the ter- 
mination of the dispute in Durham. Some pig iron makers have 
iron to sell, but they are not disposed to sell it at recent rates; 
while local consumers do not care to purchase iron to any extent 
when they are not likely to be able to use it in consequence of 
want of fuel. Everything is thus subordinated temporarily to the 
question of how long the coal trade crisis is likely to last; and no 
amount of prevision can determine this ne < The fact 
of the ponies having been withdrawn from most of the collieries 
indicates that the coalowners are prepared for a prolenged 
struggle; and I have even conversed with some who seem to think 
that a fortnight’s ion of busi is y to restore 
trade to a normal condition, and equalise prices, At the present 
time it is impossible to offer any quotations for either iron or 
coal, prices being entirely determined by the exigencies of indi- 
viduals, Coal and coke are temporarily dearer, but of course the 
resumption of work at the abu will bring down prices to 
their former level. 

Should the Durham dispute last for another week, it will lead 
to more than 80,000 men being thrown out of employment; and 
if it continues for a longer period it will lead toa stop of 
work at both the limestone quarries of Weardale and the iron- 
stone mines of Cleveland, representing at least 10,000 men more, 
It is little wonder that the crisis is regarded with apprehension, 
and appals by the probable itude of its ultimate results 











The hematite ironmakers of the West Coast have been compelled 
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to limit their operations in consequence of the failure of supplies 
of Durham coke, Most of the West Coast ironmasters are, 
however, accustomed to receive supplies from the Wigan district, 
and if those supplies can be materially increased, they may be 
able to tide over the crisis more easily than Cleveland firms, and 
without any absolute suspension of work, 2 

Engine builders and shipbuilding firms are alike suffering from 
a limitation of their coal supplies, but as raw coal can be obtained 
for their use from the Northumberland coal-field, where the 
miners have consented to the 10 per cent. reduction imposed by the 
masters, it is not likely that they will suffer more than temporary 
inconvenience, The same remark applies to the engines employed 
on the North-Eastern Railway. . 

The dispute between the Cleveland miners and their employers 
as tothe proposed reduction of wages to the extent of 2d. per 
ton is still pending. The miners agree to submit the matter 
to arbitration, based on the selllng price of ironstone; but to 
this the employers, in view of the profitable future decline of the 
value of iron ore, are unwilling to agree. The miners held a 
meeting on Tuesday, when they strongly objected to the masters’ 
proposal, and argued that the value of pig iron had risen within 
the last month about 7s. per ton, while there was little or no 
difference in the value of ironstone. Here the question rests for 
the present. Atthe present time, however, the difficulty between 
the miners and their masters is regarded with very little interest, 
in view of the more momentous struggle in Durham. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A very decided increase has taken place in the prices of 
warrants during the past week, which is the result, in a great 
degree, of the diminished supplies. Many of the ironmasters have 
absolutely nothing to sell on account of the furnaces being disused, 
and the warrant stores have not contained so little iron for a series 
of years. On Friday there was a more,extensive business than 
usual from 77s. 6d. to 80s. Monday was a holiday on ’Change. 
On Tuesday the market was steady, with a fair business at 84s. 
and 84s. 6d. Ths market was very excited on Tuesday, opening 
at 83s. 6d. cash, advancing to 84s., receding again to 83s., and im- 
proving again to 86s, 

Makers’ iron is so scarce that it is impossible to give the quota- 
tions, but the few brands selling are making several shillings more 
than at this time last week. 

The shipments of pig iron from Scotch ports have been so low 
this week that they are not worthy of notice’; indeed, at the port 
of Greenock not a single ton was shipped. The imports of 
Middlesbrough pigs at Grangemouth for the week were 2235 
tons, showing an increase of 1435 tons on the corresponding week 
of last year. 

The majority of the malleable works are only poorly employed, 
and some of them are scarcely able to keep running. A large 
import in the raw material from England has in some measure 
made up for the scarcity of Scotch iron; but the demand for 
manufactured iron is small, and likely to remain so until the labour 
question attains a settlement. 

Coals continue to fall in price at the pits, where they can now 
be had of good quality in some instances at 8s. per ton, and I 
have heard of some heavy contracts being entered into within the 
past few days at 12s, a ton, in lieu of others that had expired at 
203. 


In accordance with the resolution of the ironmasters, given in 
my last letter, a number of the blast furnaces here and there have 
been rekindled, but the resumption is by no means general. The 
leaders of the Lanarkshire miners have interpreted that resolution 
as meaning that the employers now find themselves under the 
necessity of resuming the manufacture, and will therefore be pre- 
pared to make some concessions to the colliers rather than that 
their works should remain longer idle. Action has been taken in 
pursuance of that belief, and several mass meetings of the men 
have been held, at which they have resolved to remain idle until 
the employers shall return them all the reductions in wages that 
have been made, less the first 20 per cent. That resolution is not 
generally approved of by the miners throughout the country, a 
large proportion of whom are content to accept the posi- 
tion of affairs for the present, and wait for better times. 
An attempt is, however, being made by the Lanarkshire agents 
to organise a general strike, and they are sending deputations 
to the different districts where the men are at work, with the 
object of getting them tocease, It is not believed that in this they 
will be successful, as the more intelligent of the miners now appear 
convinced that the markets must improve before they shall have 
any chance of succeeding in an attempt to raise their wages. The 
wages, where the colliers are at work, range from 5s. to 8s. per day. 

_ A conference of delegates will be held in Glasgow on Saturday, at 
which Mr. Macdonald, M.P., is announced to be present, and a 
large number of the men will probably be guided by the advice he 
will offer them on the occasion. 

The Fife and Clackmannan miners have had their wages reduced 
1s, per day, and the whole of the collieries are exceedingly slack. 
Little more than half time can be had at some of the pits, and the 
demand for all sorts of coal, both for home and shipping supply, 
appears to be gradually falling off. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

TAKEN as a whole, the iron trade proper of this district is dull, 
and there are no large transactions to record in any description of 
merchant iron. Bars can be had at almost any price varying from 
£10 10s. and upwards for Staffordshire iron, pA from £9 15s, up 
to £12 for Yorkshire makes. Fairly good common Yorkshire bars 
can be bought at £10 10s., second quality £11, and best ordinary 
at £12, Lowmoor brands are, as a matter of course, considerably 
higher than these figures. Common hoops—of which there is no 
large quantity produced in this district—are nominally £14 to £15, 
and best £15 to £16 10s. Plates are about £13 15s. to £163, At 
these rates there is very little doing at first hand, although one or 
two of the best merchants report that they are doing a moderately 
good retail trade, which seems to inspire them with sufficient con- 
fidence to resist any further forcing down of prices, 

The great strike in Durham has been of some service already 
to agents in this district for certain makes of Cleveland iron. The 
agent for one of the leading firms in that district informs me to- 
day that the dispute has stiffened prices, and has had the effect of 
closing tr t with iderable promptitude, which had for 
some few days before been the subject of negotiations. The same 
gentleman reports that he has within the last few days sold be- 
tween 3000 and 4000 tons of the pig iron for which he is agent, 
and from current inquiries appears likely to dispose of a further 
quantity. Still orders are so few in number and so very light, 
both here and elsewhere, that makers are loth to buy raw 
materials and pig even at the present relatively low rates. 

Ordinary Cumberland hematite ore, such as Salter or Eskatt 
Park, is quoted 28s. per ton at the mines, or f. o. b. Whitehaven, 
where shipment is necessary. Ordinary hematite pig iron is £7 to 
£7 10s. for No, 4, £7 10s. for No. 5, £7 5s. for mottled, and £7 5s, 
for white. Bessemer qualities are quoted £8 for No. 1, £7 17s-6d. 
for No. 2, and £7 15s, for No. 3 at the works or Barrow, but con- 
siderable quantities can be had at something under these figures. 

There is a moderately goou demand for mer steel in the 
rough and in various sther forms, ordinary Bessemer material in 
the shape ui vivuws ready for cogging or rolling, commands £11 
to £12, and Bessemer sheets about £18 10s. to £20 per ton. 

The rail mills are still fairly busy, but I do not hear of any farther 
accession of orders of any weight. 

Messrs. Cooke and Company, Charlton Ironworks, Sheffield, 
having erected new blast furnaces of their own, have secured, Iam 











informed, an ironstone mine in Northamptonshire, and will thus be 
enabled to turn out iron of as good a quality as they have hitherto 
produced, equal to any in this locality. 

There is no official alteration in the price of either coal or coke, 
but it is quite within the bounds of ——, that the Durham 
strike may send up quotations for soft coke, this district being a 
customer for it to the extent of 4000 or 5000 tons weekly. At 

resent it is nominally £1 8s. to £1 10s.; but in many cases it is 
Cee sold at 2s. to 3s. per ton under those figures. 

The question of reducing wages, which is having such serious 
results in other districts, has at come to the fore in South 
Yorkshire, and will, it is confidently hoped, be settled in an 
amicable manner on both sides, On Tuesday a largely attended 
meeting of most of the leading colliery owners in South Yorkshire 
and North-East Derbyshire was held at the King’s Head Hotel, 


Barnsley, in order to discuss the amount of reduction to be noti-, 


fied to the men. Mr. Stewart, Lundhill, occupied the chair. It 
was stated that since October, 1871, the total increase in the 
miners’ wages had heen 574 per cent.; notwithstanding which, the 
owners allege that the selling price of Silkstone coal is now but 3s. 
higher than it then was, despite the great advance in colliery 
materials in the interval, The last advance in wages was given in 
March, 1873, and was of the average amount of 20 per 
cent., Silkstone coal at that time being retailed in London 
at 49s. per ton, whilst the present price, retail, is 29s, 
to 30s.—a fall of £1 in the selling price without any drop 
in wages. In the beginning of 1873 the same class of coals 
was sold at the pit for 26s. per ton; now they hardly realise 
14s. per ton. This was the employers’ case, in brief. After it was 
settled Messrs. J. Normansell and P. Casey, the joint secretaries 
of the South Yorkshire Miners’ Association, were invited into the 
meeting, and were informed by the chairman that the owners 
present had come to the conclusion that the men ought to submit 
to a reduction of 20 per cent. Messrs, Normansell and Casey 
contended that the present price of coal and the reductions 
accepted by the miners in other districts would not justify such a 
large reduction, and after a further discussion the owners te a 
certain extent retracted, and agreed that the fall should be 12} per 
cent. on the gross earnings, This proposition will be laid before 
the miners’ executive, whose decision will be reported to the owners 
at an adjourned meeting on Tuesday next. It is hoped on all 
sides that the very large number (probably over 20,000) of men 
interested will see the wisdom of accepting the drop, or will, at any 
rate, leave the whole matter in the hands of their able and prudent 
secretaries, whose good tact has on more than one occasion been 
the means of preventing serious disputes. 

There are two or three minor miners’ strikes in this district. 
Messrs. H. Rangeley and Sons’ colliers, for instance, to the number 
of 160, have struck owing to a dispute as to the anfount to be paid 
for driving benks, packing, and cutting; and a dispute exists at 
the Dronfield Silkstone pit. The whole of the leading collieries 
in the Dronfield and Unstene district will take the same action 
with respect to lowering wages as may be determined upon by the 
South Yorkshire owners, 

Another meeting of the shareholders of the Albion Steel and 
Wire Company (Limited) was held on Monday to receive the 
directors’ report as to a proposed compromise of the disputes and 
claims between the company and the vendors. The matter is very 
intricate in detail, but = I may state that the main question 
arose as to the value of the stock-in-trade handed over to the 
company. Messrs. Allott and Company, who floated the company, 
put down this item at £54,000, whereupon the directors accepted 
bills to that amount. When, however, Mr. Radford, a professional 
machinery, &c., valuer, went over the stock, he certified for 
£35,600, there being £15,000 for ‘‘ profits on contracts” entered 
in Messrs. Allott’s valuation, which Mr. Radford considered were 
paid for in another way, and an over valuation in other respects 
of some £3000. Asa matter of course this caused a great loss on 
the first year’s trading, and the company has since been in a 
serious position, as evinced by the report of the committee of 
investigation. The meeting lasted several hours, and some ex- 
ceedingly strong expressions were given vent to as to the conduct 
of Messrs. Fox and Bear, the vendors. It was ultimately decided, 
with five non-contents, to effect a compromise on terms which are 
too long to be detailed here, but before this can be carried out the 
five gentlemen just indicated must coincide with the opinion of 
the majority. The report of Mr. Rose, the new manager, gives 
good grounds for supposing that the concern cin be made profit- 
able, if economically worked. He estimates that the wire-rod 
rolling department can be made to pay 20 per cent.; the wire- 
drawing department rather more; the spring mill a good profit, 
and the sheet mill, with other departments, a moderately good 
profit. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir precedents were as likely to be followed in everyday life as in 
law, I should have some hope of the settlement of difficulties in 
the Forest of Dean being a forerunner of an equally satisfactory 
settlement in South Wales, but there are grave doubts on this 
head. In the first place the Forest of Dean men are a very 
different class to the steam coal men of Wales; and in the second 
it has been shown conclusively to the men amongst themselves that 
while the depressed state of the house coal trade justified a reduc- 
tion, no such reason could be found for a reduction in the wages 
of those working the steam coal. ey maintain that the price 
has only fallen about 2s. per ton, and that the demand is still 
good. I must, however, protest against such a conclusion; the 


steam coal trade is also in a depressed condition. The output in | 


many of the collieries has fallen off considerably, and at Cardiff 
there is complete stagnation, miles of laden coal trucks remaining 
waiting for customers, who seem to keep perversely away. This 
wholesale detention of trucks at Cardiff materially interferes with 
the working of the pits, so that if coalowners really had a super- 
fluity of orders they could not in many cases execute them. 

The settlement amongst the Forest of Dean colliers strikes me 
as being but a temporary arrangement. The masters wanted to 
reduce wages 25 per cent., but Mr. Halliday induced them to be 
content with 10, on the condition that competing coalowners in 
neighbouring districts came to asimilar decision. So, if the coal- 
owners of South Wales insist upon 20 or 25 per cent. reduction, 
the whole question will be opened again in the Forest of Dean. 
This week, in the streets of one of the ry towns of South 
Wales, the expressions heard from the Welsh colliers against any 
reduction were unmistakeably earnest. It is known, too, that the 
most prudent are busily engaged preparing for a stoppage, and 
they do not conceal their fears that hard times are in store. 

‘urning to the condition of the iron trade, I find the same dole- 
ful ve cts. Rails are now quoted at £8 10s., and yet trade is 
very 

There is a certain ironmaster, one of the largest in Wales, who 
has long been famed for his consideration in finding employment 
for his men when rails and bars were not in full demand. This 
time he has refrained from stocking iron, and being waited upon 
by a number of men, who solicited some kind of labour, they were 
met with a positive refusal. ‘‘ But, sir,” pleaded the spokesman, 
“‘you used to assist us in bad times by giving us other employ- 
ment.” ‘‘ Yes,” was the rejoinder, “‘ there to be a good feel- 
ing between us, but that is gone,” and the interview was sum- 
marily ended. This is an illustration of the state of things in 
the iron trade, Formerly the ironmaster and his men stood in 
pleasant relationship to one another, but the growth of the Iron- 
workers’ Association, and the agitation maintained, coupled with 
the disposition of the men only to work well when it suited their 
interests to do so, seems to have the representatives of 
capital and labour, and the connection now is purely a business 


one. 
Aberaman Works, formerly the property of Mr. Crawshay 





_ ing, they are of excellent q 
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Bailey, now Sir C. Elliott’s of the Powells Duffryn, is at a com- 
plete standstill. The men objected to the scale of pay, and the 
answer was & sum stoppage. 7 

Messrs. B: and Son, of the Bwllfa Colliery, were fined this 
week at the Aberdare Police court, for employing girls under age. 

At the Broughton Ferry Ironworks there has been a considerable 
~ page of late, and more is intended. By the end of the month 
if 





y half the puddling furnaces and the mills will be stopped, but 

the men are willing to accept a reduction, Mr. Davey, the 
manager, intimates that he will not be guided in his selection of 
them by the fact of their being unionists, or not, but by their good 
conduct and capacity. 

A serious split has taken Yaad in the Miners’ Association by the 
resignation of Mr. Henry Thomas. It appears that at the last 
meeting on Thursday, held at Mountain Ash, he was expelled the 
room, on the plea that he had given information to the press. 
Mr. Thomas has now resigned, and the effects will certainly be 
felt in the union camp, as he had the goodwill and sympathies of 
a large number of the men. 

The decision of the delegates at the large colliers’ meeting at 
Mountain Ash, last week, was to limit the output, but the ques- 
tion of the reduction is held over. 

A fatal accident, resulting in the death of two persons, took 
place on Wednesday in the South Wales coal pit Blaen-Rhon ida. 

The tinworkers still remain out. On Monday there was a 
monster demonstration at Swansea, bands playing, &c. Mr. 
Bagot, the tinplate manufacturer, who has seceded from the 
association, is now the hero of the hour, and received a great 
ovation. He has given £50 towards the men on strike. 
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WaASHERS.—We have received a specimen of pressed washers 
made on a somewhat novel system by Mr. E. Price, Cleveland 


| Works, Wolverhampton. These washers are made of new strip 


by pressure, are uniformly of the same size, and always have the 

hole in the centre ; so far as deo have had an opportunity of judg- 
ity. 

THE Inon MINES OF IRELAND.—It has been said, and we quite 


; concur in the statement, that it is highly important to ascertain 


whether and how far the iron mines of Whitespots and Conlig, in 
the north of Ireland, contain a workable amount of ore, and 
whether the difficulties which have impeded, and the expenditure 
which has embarrassed the efforts of past undertakers can be re- 


duced to any appreciable extent. It has been and it is 
a suggestion that should be at once taken up, that as the British 


Association will hold their next meeting in Belfast, it would be 
well to ask the members of the Geological Section to visit the mines, 
and to decide whether the ore does exist in such quantities as has 
been anticipated. There has been much division of opinion on the 
subject, and consequently much reluctance shown in em in 
the tion; but if once the point was decided, capitalists 
would be enabled to work the mines with some ty of 
success, 
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PREPARATIONS FOR THE DEPARTURE OF THE 
TRANSIT OF VENUS EXPEDITION. 

Tue timeisnow drawing on for the departure of the English 
expedition for the observation of the transit of Venus. In 
a few weeks the parties proceeding to all the stations ex- 
cept Egypt ought to be on the sea. At the dinner of the 
Astronomical Society Club, on the 8th of this month, Sir 
G iry stated that he had reviewed the English and 
Russian plans for carrying out the work, with the Society’s 
illustrious guest, Otto Struvé, the Astronomer Royal of 
Russia, and had arranged them in complete harmony with 
one another. We may therefore consider that the time is 
ripe for the consideration of the lish plans in a more 
definite — than when we noticed in January last. 
We may add that the general scheme, as explained in our 
article of January 16th, is unaltered: . 

To take up the question so as to make its features in- 
telligible to readers who are not astronomers, we may again 
point out that the “parallax of the sun” may be said to be 
the angle that any point of it subtends on such a base line as 
the earth affords ; and without in describing how this 
angle is measured by the observations taken, we may treat 
it as an angle taken in three ways. 

The first is Halley’s method, on which the angle is taken 
between two chords across the disc of the sun, each one 
being the apparent path of Venus as seen from somé posi- 
tion where the entire transit is visible. Such positions are 
taken in pairs in suitable northern and southern localities—- 
the length of the base line depending mainly on their dif- 
ference in latitude. This work is carried out, as far as 
England is concerned, by Kerguelen’s Island—covered by 
Rodriguez—and by New Zealand. These form the 
southern ends of bases coupled with certain Russian 
stations dotted across Siberia, connected together by a 
telegraph wire for obtaining longitude by telegraph. 

The second and third measures and lines of bases are on 
Delisle’s method. One base line depending on observa- 
tions taken at ingress, and extending from the Sandwich 
Isles to Kerguelen’s Island, Rodriguez falling near the latter. 
The other line depends on the observations taken at 
egress, one end being at New Zealand, with Kerguelen’s 
Island sufficiently far along it to be a substitute should it 
fail; the opposite end being Egypt and certain Russian 
stations not far from the Caspian Sea. Rodriguez falls too 
near the centre of this base line to be of much use. 

Having thus recapitulated our stations in their positions 
in the base lines which we drew in on the figures in our 
article of January 16th, to which—in the aspect in which 
we endeavour to make the matter clear—we cannot do 
better than refer our readers, we will pass on to the equip- 
ping and arming of each point, and the peculiar character 
of its duties. : 

We = § first notice that the work of every station must 
consist of two branches—first, the work of observing and 
recording the phenomena of the actual transit when it 
takes place; second, the systematic work—which may 
occupy many weeks or months—necessary to establish the 
latitude and longitude, so as to fix the precise position of 
the station and give meaning and value to its observations 
and the records of the phenomena seen at transit. 


Under the head of observations and records of the actual | hi: 


transit must be classed the work performed by what we 
may call the gazing telescopes, from the larger equatorials 
down to the 4in. ones with tripod stands and slow motion 
imparted by hand, as well as all the peculiar work of the 
photoheliographs. 

Figs. 3and 4, page 328, are fairspecimens of the equatorials. 
The former we give on account of its historical interest, 
being the Lee telescope, with which the late Admiral 
Smyth drew up the well-known “Bedford Catalogue.” 
Those who are familiar with this work may remember the 
characteristic enjoyment with which Admiral Smyth dwells 
on the 8$ft. focal length, the object-glass by Tulley (5-3,in.), 
with all its beauties of correct form and “ space penetrating 
power,” and the sharpness with which it came to focus, 
carrying the reader so along with him that he almost feels 
as if it was an extraordinary instrument, perhaps almost 
making an audible click as it came to focus. Tt is un- 
necessary, therefore, to dwell on features which, if the 
truth must be told, are not in these days extraordinarily 
good, even in the optical —_ It may a said briefly that 
the mounting, though old-fashioned, is simple and effectual, 
the clock powerful and good, and the instrument altogether 
capital for the work required. Astronomers who know 
what a favourite this telescope has been in its day, and the 
excellent work it has done, look at it with a feeling akin to 
respect and affection, and may feel glad it should have the 
— of again performing important work. In the 

gure it is shown, we need y say, pointed towards 
some polar star, near its upper culmination. Consequently, 
for the transit to be seen with the sun rising in the oul 
east, it is necessary that the side of the building in the 
corner directly beyond the centre portion of the telescope 
should be capable of removal, and it was so made three 
years ago by Sir George Airy, when designing the huts 
for the expedition. Fig. 3 is an equatorial, designed and 
made by Simms, with a 6in. object-glass ; the mounting is, 
of course, , and of a general character, readily admit- 
ting of adjustment to almost any latitude. Beyond this 
there is little to remark in connection with it. With these 
and all the telescopes the sun is to be observed not 
directly, but by reflection off the surface of a glass prism; 
by which means not only is the glare enormous! 
diminished, but also the heat rays which pass on throug’ 
the glass being got rid of, there is no risk of the dark glass 
suddenly failing and the observers being blinded—a fate 
which has too often befallen examiners of the aun. Double 
image micrometers are as described in our January 
article, and contact o in as nearly as possible the 
“Te oo all = ne wwe Russian observers. 

7 ibits the photoheli emplo at e 
main station. It is oF snl ane Pe Baling ve ool 
deserves a few words. Its optical part diuiea d 2 tube 
with an object glass resembling that of an equatorial tele- 
ee oa as to combine the optical focus 
with that of the chemical rays, so that to the eye it would 





not be truly corrected for colour, but is admirably adapted | 
for facilitating adjustment to the work required. A little 


beyond the focus of the object glass is a photographic 
camera lens or enlarger, isti ft two dock eames 
symmetrical in form and position, at some inches apart, 
each one consisting of a concavo convex crown and con- 
vexo concave flint glass. This throws an enlarged erect 
image of the sun on the plate exposed in the pos- 


terior or camera end shown in the figure, where the 


chemical and optical rays are again t to the same 
focus. The pointing and adjustment of the instrument 
are facilitated by the use of ground glass, both in 
the camera, and in a small pointer fixed to the side 
of the tube. In the focus of the object glass are 
fixed cross wires, and immediately beyond them is an ex- 
posing shutter, consisting of a close sliding brass plate 
with a small horizontal slit admitting of adjustment to 
greater or less width. The shutter is — down by a 
strong spring, but can be raised and held above the field 
of view by a piece of thread and pulley, on cutting which 
= — flies — = field, every part of the sun 

in otograp! y the momentary e ure given 
) me D4 the slit in its rush over the field. For a rapid 
series of photographs, such as it is wished to obtain of 
the advance of the planet on the solar disc, another device 
is employed, which is a modification of Jansen’s revolving 
shutter, which exposes in succession a number of small 
circular spots, arranged in a circle on the plate, which is 
itself made to revolve so as to pe | each one in turn in 
the required position. The chief difficulty is to avoid the 
bad effect of vibration, which appears to have been done 


by Mr. Christie’s arrangement, to the satisfaction both of | part 


the Astronomer Royal and Monsieur Struve. The idea 
of employing ery ey as we noticed in our previous 
article, we owe to Mr. De la Rue, who first brought 
solar photography to such a high stand4rd of perfection 
and accuracy. e process which is adopted is that 
advocated by Captain Abney, R.E., who has directed the 
training of the me of the expedition. The 
mounting of the photoheliograph is that of an equatorial ; 
the design we prefer to Simms’, on the whole. We can- 
not say the same for the fitting and motion of the wheels ; 
but all is The systematic observations necessary to 
establish the exact latitude and longitude of each station are 
carried out at the main stations by transits, altazimuths, 
or vertical circles, and in one case by telegraph com- 

i At the secondary stations it is done by portable 
instruments and comparisons of various kinds. 

The transits are made by Simms (40in. focal length, 3in. 
aperture). They ha¥e movable systems of wires connected 
with micrometers. The altazimuths and vertical circles 
differ from each other chiefly in the former having hori- 
zontal circles read by microscopes in four places and io 
many details. The altazimuths are supplied to stations 
whose latitude is such that azimuth readings are required. 
Fig. 2 shows the instrument belonging to the Kerguelen 
Station, which is the best in design and in its perform- 
ance. Of these instruments, for sy tic measurement, 
we need only say that they are all Simms’ work. This is 
the class of instrument in which he may be said, perhaps, 
specially to excel, and they are in every way worthy of 





m. 
The staff of each station is now complete, and the work 
assigned, as far as practicable, before leaving England. 
To the names we gave before will be found added those of 
Messrs, Nichol, Burton, Hunter, Johnson, and Barnacle. 
It is a matter of congratulation to have secured the ser- 
vices of these gentlemen. The three first have special ex- 
perience, acquired in their former respective positions at the 
Royal Observatory at Edinburgh and Lord Ross’ observa- 
tory at Parsonstown. 

The Sandwich Isles stations will be as follows :— 
Primary Station—Honolulu: Capt. Tupman, R.M.A., 
chief astronomer; Mr. Nicol, astronomer, and Lieut. 
Ramsden, R.N., photographer and astronomer. Atoi : 
Lieut, Noble, R.M.A., and Mr. Johnson, astronomers. 
Owhyhee : Professor Forbes and Mr. Barnacle, astrono- 
mers. The longitude of Honolulu will be got by lunar 
transit and zenith distance observations ; that of the other 
stations will be obtained from it by transport of chrono- 
meters. 

Rodriguez Station: Lieut. Neate, R.N., chief astrono- 
mer; Lieut. Hoggan, astronomer, and Mr. Burton, 
astronomer and photographer. 

Kerguelen Station : The Rev. 8. J. Perry, F.R.S., chief 
astronomer; the Rev. W. Sidgreaves and Lieut. Goodridge, 
R.N., astronomers; and Mr. J. B. Smith, astronomer and 
photographer ; Lieut. Cyril Corbet and Lieut. Coke, R.N. 
chief astronomer and astronomer, of the second station. 
The main station is intended to be at Christmas Harbour, 
which determines its position by azimuth and other lunar 
observations, and becomes the centre for giving longitude 
by transport of chronometere to Crozet Ysland, and any 
other foreign stations in the vicinity, Lieutenant Corbet 
having undertaken this work before taking up his position 
at the secondary station on the island. e hear that 
Herd or Macdonald Island has now been given up asa 
station by the Germans and Americans as well as ourselves, 

New Zealand: Major Palmer, R.E., chief astronomer ; 
Lieut. Crawford, R.N., astronomer, and Lieut. Darwin, R.E., 
astronomer and e er. The main station is in- 
tended to be near Bluff Harbour, at the southern extremity 
of the southern wee age longitude of which may be 
established by azimuths and other lunar observations. 
The secon station will probably be established by 
a Crawford receiving telegraph time from Major 

almer. 

The Egyptian Station : Capt. Orde Browne, late R.A. 
chief astronomer ; Mr, Hunter, astronomer ; Capt. Abney, 
R.E., astronomer and . To these may be 
added Col. Campbell, late Fusilier Guards, who is under- 
taking a private expedition with a 7in. equatorial to 
Thebes, and who works with this as a volunteer. 


The central station is intended to be Cairo. It is hoped 
ae oy may be obtained — — by tele- 
gra) Eastern Telegraph 

aria, here Mr. Hunter is anon’ to be Fe son 


Alexandri 


Cairo is then to telegraph to Thebes to Professor Dillen, 
who will establish a Russian volunteer station there, and 
to Col. Campbell. After this it is proposed that Mr. 
Hunter should be at Suez forCairo, to telegraph toSuez, and 
Suez by submarine cable to Aden, where Mr. Gill hopes to 
establish a temporary station for Lord Lindsay’s expedi- 
tion, obtaining the position of Aden. From Aden the 
longitude of the Mauritius is proposed to be obtained by 
transport of chronometers, which might even be continued 
to Rodriguez for comparison with Mauritius. 

It remains to be seen how far all these operations 
will be carried out successfully by the various expedi- 
tions. At this stage of the work, however, it is onl 
just in two special cases to notice services soiainal. 
Captain Tupman has had, under the Astronomer Royal, 
to supervise and carry out the general arrangement and 
preparation of the whole of the expedition. It would be 
difficult to speak too strongly of the able and 4 
way in which this has been done, and we are glad to be 
able to mention that Sir George Airy paid special tribute 
to his services in his speéch at the Royal Astronomical Club 
dinner last week. It is also due to Mr. Perry and his 
party to — out that whether they obtain good observa- 
tions in their desert island, or whether they entirely miss 
the whole of the phenomena, they must be held to have 
done more for the work of the transit of Venus than 
others. In organising expeditions of this kind, there is no 
difficulty in getting observers to go to stations which have in 
one or another way special recommendations, but men who 
will go to a desert island, inhabited only by penguins, in a 
cold and inclement climate with a cloudy sky, in a remote 
of the globe, on the possibility of obtaining certain 
valuable observations—these are the men who, indepen- 
dently of all results, deserve the thanks of the scientific 
world. 

We must not forget to add that Capt. Campbell, R.E., 
who is engaged with Col. Tennant on the Indian Govern- 
ment expedition, is working at Greenwich to establish his 
personal equation to enable the results obtained in India to 
,s directly compared with those of the Greenwich expe- 

itions. 








THE IRON AND STEEL INSTITUTE. 

In another page will be found our shorthand report. of 
the proceedings of the Iron and Steel Institute on Thurs- 
day last. We propose here to place the facts before our 
readers in a different form. The President, Mr. 
Lowthian Bell, again occupied the chair. The attend- 
ance of members not being very punctual, a con- 
siderable time was wasted before the business of the 
day commenced by the reading of Mr. A. Pye Smith’s 

per “On the Shaping and Finishing of Iron and other 

etals by Solid Emery Wheels; and on Machinery 
Specially Designed for such Purposes,” The author re- 
marked that the use of corundum and emery as abrasive 
ts for acting on the surface of hard solids is of the 
highest historical antiquity. The hard syenites and granites 
of Egyptian monuments, and the incised a 
with which so many of them are covered having been, in 
all probability, thus cut and polished, and he might have 
added, probably by revolving tools of bronze or copper, 
very similar to those of the seal cutter’s lathe, held in the 
hand of one workman and rotated by another. The 
natural history and physical properties of emery were then 
described. Its sources of supply for Europe at present are 
principally from the Island of Naxos, and from the 
neighbourhood of Smyrna, where it is quarried in coarse 
conglomerated masses which consist, essentially, of minute 
crystals of corundum and sapphire mixed with more or less 
yroxide of iron in a crystalline state. The masses are 
olen up by stampers and other machinery and sifted 
into the emery of commerce of various degrees of fineness. 
The emery wheel, consisting of a dise of wood with a rim 
of buff leather, has long been employed at Sheffield and 
elsewhere as a polishing instrument, and attempts have 
been made, though without complete success, to produce 
solid discs of emery cemented together by sheliac or pitch, 
not only for polishing, but as an abrasive or cutting instru- 
ment. The heat engendered by the action of the wheel 
rendered those thus prepared liable to distortion in form, 
and the cfitting power of the emery itself is diminished by 
the partial involvement of the grains by such resinous 
cements, 

The basis of the improvements now brought before the 
Institute consisted in the application of an improved 
cement, viz., silicate of soda, by which the pulverised 
emery was united into a compact mass by chemical action 
analogous to that which takes place in the production of 
Ransome’s artificial stone. In this way coherent discs, 
equal in size, if required, to natural grindstones, are 
obtained, and these have been mounted into abrasive ma- 
chines of various sizes and forms, to suit special purposes 
by improved mechanical details. Full-size machines were 
exhibited in the room, and the contrivances employed for 
insuring steadiness in the framing at the rapid velocities 
of rotation necessary, and the contrivances for pre- 
venting the cutting of the spindles by the entrance of 
emery or other dust to the bearings, as well as the modes 
of accurately centreing and cing the discs, were 
described. e author then proceeded to give in much 
detail statements of the amount of work in cutting and 
surfacing iron performed by means of these discs in a given 
time, as compared with that produced by the hammer and 
chisel, by the file, and by various classes of grindstoves. 
Before commencing this comparison, the author pointed 
out the difference in structure of natural grindstones, and 
of these discs of what —_, be called pena med y wed —s 
showing by large ified diagrams produced from 
scopic ecamination tat ) = 2s of emery — & 

ed stals, but e siliceous ents o' 
which po consisted were, to a ww be extent, 
of more or less rounded fragments or crystals which had 
been exposed to long attrition prior to their com- 

into stone ; it was these however, did 





the work of grinding, and not the stone viewed as a homo- 
geneous mak as was evidenced by the fact that the soft 
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" reagmanao principally employed at Sheffield cut much 
aster upon steel, for example, than the harder grit stones 
of Yorkshire and Lancashire. In comparing the artificial 
with these natural instruments, the author remarked the 
incidental ae that the emery disc was small and 
light and was worked dry, for the same amount of work ; 
pow f were driven, therefore, with less expenditure of power, 
and were comparatively free from the rs known to 
attend grindstones of large diameter and driven at high 
velocities. Emery wheels have, for a considerable time, 
been constituted one of the established tools of most well 
fitted-up engineering shops in the United States and 
Canada, although as yet comparatively little known in this 
country, except in the manufacture or repair of edge tools, 
Abrasive machines can never supersede such cutting tools 
as the lathe or planing machine, but may form a useful 
adjunct to such tools, and can be employed with cheapness 
and advantage wherever large flat surfaces, such as those 
of plates or pieces of forge work of irregular forms which 
require to be smoothed or the hammer marks taken out, 
and yet absolute truth of surface not needed. They may 
be also employed with much advantage, whether for sur- 
facing, reducing to regular form, or even dividing metallic 
masses whose hardness approaches to or even may exceed 
that of chilled cast iron or steel. A number of numerical 
results were then detailed and shown in a tabulated form 
by diagrams, giving the comparative rates at which certain 
descriptions of work in abrasion or division were performed 
by these emery wheels as compared with hand labour of 
the chisel and file, the grindstone, and cutting tools. The 
comparative results vary tly, as might be expected, 
with the materials operated upon, the nature of the opera- 
tion performed, and the methods compared, showing, in 
some instances, the advantage of the emery wheel to be as 
low as 2 to 1, while in others it exceeds 100 to 1. The 
experiments and figures produced were, however, much too 
numerous for transcript here, and for these the original 
paper, when published, must be referred to. It was re- 
marked in the short discussion which followed, that the 
chilled roi!s for sheet iron had already been smoothed by 
means of emery discs revolving in contact with their sur- 
faces, and slowly passed backwards and forwards from end 
to end of the roll, while itself rotating slowly, and with 
several advantages as compared with re-turning by the old 
method. We may ourselves here remark that emery discs 
of very various forms compacted with some cement, appa- 
rently not resinous, have been in use in France for eight or 
ten years past, and amongst their valuable applications 
which we have witnessed are those for sharpening the 
teeth of circular and other saws, the rose head cutters of 
nut finishers, and other like machines, the cutters employed 
in cutting or finishing the teeth of gearing, and for reduc- 
ing, by arrangements very similar to those above noticed, 
to perfect cylindrical form the surfaces of copper and 
bronze, calico-printing rollers, and those for calendering 
machinery. e did not catch any allusion to these facts 
as made by the author of the paper. 

Mr. Geo. Snelus then read his paper “On the Manufac- 
ture and Use of Spiegeleisen.” Spiegeleisen, which is 
essentially an alloy of iron and manganese both combined 
with carbon, though known in Germany and Sweden for a 
long period, was a comparatively disregarded metallurgic 
product until Mr, Mushet’s discovery of its applicability 
to the Bessemer process as a means of restoring to the iron 
which had been decals completely deprived of its carbon the 
exact dose of that element required for producing Bessemer 
steel, brought it into prominence in this country, It was 
for a length of time obtained by us from Miisen, Siegen, 
and other works in the Ruhr valley, where it was made 
from spathos ores (carbonates of iron and manganese), and 
through shortness of supply the efforts made by German 
steel makers to buy it up, the effects of the Franco-German 
war, and the general inflation of prices, it rose, about two 
years since, to £14 per ton, though it has since fallen to 
about half that price. Minutely examined by the chemist, 
it proves to be an extremely complex body; for though its 
essential constitution is as above stated, it contains, accord- 
ing to the analysis of Fresenius, more than a dozen foreign 
elements, though most of these are in very minute propor- 
tions. The methods of obtaining it uniformly as a pro- 
duct of the smelting furnace were, to a certain extent, 
made a secret of in Germany. The general conditions 
necessary for its production were, without much difficulty, 
discernible, and within the last three or four years not less 
than five establishments in England, amongst which were 
named Sir John Brown’s works at Sheffield, and the 
Landore Works at Swansea, have established its manufac- 
ture firmly in this country. It is not necessary to employ 
exclusively spathose ores ; any iron ore of sufficient purity, 
especially the hematites, if containing a sufficient proportion 
of oxide of manganese, willanswer the purpose. Even mix- 
tures of manganiferous ores, or of oxide elaine with 
hematites almost manganese free, can be employed. The 
essential condition required, however, is, that there shall 
be a considerable amount of manganese present in the ore 
in excess of that required in the spiegeleisen. By peculiar 
management of the blast furnace, it is possible to reduce 
almost the whole of the oxide of manganese present in the 
ore to metal, but the spiegeleisen thus produced is then of 
inferior quality for steel making,.and for its production of 
the best quality one-third, or even one-half, the oxide of 
manganese must wasted, passing away in the slags or 
along with the volatile products of the furnace, escaping into 
the pipes for the waste gas, in which the oxide mixed with 
various other substances collects in considerable quantity. 
The ores principally employed in this country so far are 
manganiferous brown hematites from Spain. The alloy 
known as ferro-manganese may be obtained, containing as 
much as 30 per cent, of metallic manganese, and is now, 
to a small extent, an article of commerce, more especially 
on the Continent. The spiegeleisen produced in England 
has been obtained with from 15 to 18 per cent. of 
nese, but from 12 to 10 per cent. is as much as is usefully 
em gee in the Bessemer process. We may ourselves 
add that much of the German product imported a few 

ears back did not contain much more than one-half the 

ast amount ef manganese, The special characteristics ef 





spiegeleisen of the best quality for the steel manu- 
facture were described at much length by Mr. 
Snelus. Amongst these are the perfect and large 
crystalline development, its bright silvery colour, and 
the tendency of its fresh-fractured crystalline faces to 
develope irridescent colours, and many minute points in 
reference to its chemical and metallurgical relations were 
dwelt upon, which we must here with regret pass over. 
In the paper itself, as well as in the discussion which fol- 
lowed, in which Mr. Parry, Mr. Siemens, and one or two 
other gentlemen took part, the many still unexplained 
phenomena connected with the part played by spiegeleisen 
in steel making were adverted to. yr these, in par- 
ticular, were the ae occlusion of gaseous matter 
which is given off by the spiegeleisen just before its conso- 
lidation, often with considerable ebullition. The nature 
of these gases yet remains to be discovered. It is a re- 
markable circumstance that spiegeleisen is almost abso- 
lutely sulphur free, although the ores producing it or the 
fuel or flux may be rich in that element. Much also 
remains yet to be discovered before the exact nature of the 
chemical functions which manganese plays in both iron 
and steel making can be said to be fully understood. The 
curious fact was noticed by Mr. Reilly that he had observed 
iron which had been smelted from very pyritose ores to 
assume almost exactly the colour and large crystalline 
fracture of spiegeleisen, and yet it did not contain 
more than a very inconsiderable proportion of manganese. 
The American Franklinite iron, which was obtained really 
from an ore of zinc, and was by no means rich in manga- 
nese, presented the colour and much of the crystalline frac- 
ture of spiegeleisen, It was affirmed that, in fact, mere 
crystalline development was an insufficient character 
for good spiegeleisen. It was pointed out by Mr. Siemens 
and others that, however plain may be the part which spie- 
geleisen plays in Bessemer steel making, in conferring 
carbon in definite proportion upon the charge of blown or 
decarbonised iron, the function of the manganese, the pre- 
sence of which was known to be essential, was still involved 
in much obscurity; and it was suggested that one of its 
functions at least might be the prevention of the occlusion 
of gases in the steel, as in case of insufficient manganese 
being present the ingot was often observed to be vesicular 
and porous. It was suggested by another member whether 
chromium might not substituted for manganese with 
the like result. The speaker stated that he had formed 
alloys of cast iron and chromium containing as much as 60 
per cent. of the latter metal. On our own part, however, 
we may remark that the researches of Professor J. W. 
Mallet, of the University of Virginia, upon meteoric 
iron which fell in the United States three or four 
years back, communicated to the Royal Society, and 
which contained the usual adventitious metals, proved it 
to have occluded a considerable amount of gases prior to 
its fall to our earth, and he ascertained the still more 
curious fact, that when these s were evolved the me- 
teoric iron, which was previously tough and readily forged, 
became so brittle as to fall to pieces under the hammer. 

_ It was stated in the course of the discussion that spiegel- 
eisen is produced in Sweden by smelting the mangani- 
ferous garnet, which is found there in sufficient quantity 
to constitute a garnet rock. The secretary, Mr. David 
Forbes, remarked that the predictions contained in his 
report to the Institute upon the production of spiegeleisen 
abroad—and more particularly in Scandinavia—had been 
realised by the paper which had been just read. 

In summing up the discussion, the President referred to 
his own experiments of former years, in which he attempted 
to recombine in the blast furnace the oxide of iron result- 
ing from the burnt pyrites with the sulphide and other 
sulphur salts of calcium, both being educts of the “salt 
cake” or soda process, wherein he found that only at cer- 
tain temperatures of the blast furnace was it possible to 
produce a combination of the sulphur of the one with the 
iron of the other, although enormous quantities of sulphur 
compound were always present in the furnace at whatever 
temperature. He also referred to the trials he had made 
to produce manganiferous pig iron by smelting the per- 
oxide or other ores with the waste chloride of manganese, 
an educt of the manufacture of bleaching salt. Of these 
experiments the President has himself published accounts 
at former periods. 


Mr. John Parry then read his paper “On the Absorp- 
tion of Hydrogen by Grey Pig Iron ; also on the probable 
Absorption of Zinc, Cobalt, Cadmium, Bismuth, and Mag- 
nesium, by Grey Pig Iron heated in vacuo, in vapours of 
the same.” This was exclusively a chemical paper, and so 
far as the experiments detailed can be as yet considered 
conclusive, adds to our previous knowledge of the strange 
absorbent and occluding power of iron for gases, that it 
possesses the like power in reference to a number of 
metallic vapours, amongst which that of metallic arsenic is 
remarkable from the circumstance stated by the author 
that its vapour when once absorbed is not again evolved 
upon heating the iron. 

Mr. Kirkaldy’s testing works, Southwark-street, S.E., 
were specially opened to members of the Institute from 
two to five o’clock, when they had an opportunity 
of examining a large number of specimens of all sorts 
of constructive materials which have been submitted by 
him since the establishment of his works to different tests 
of resistance. As an illustration of the power and accuracy 
of the machine, two cylindric bars of 5 square inches in sec- 
tion each, the one being of wrought iron and the other of 
steel, were torn asunder by tensile strain, the successive 
elongations, permanent set, &c., being recorded, with the 
following result :— 


Strain at Contrac- Ultimate 
Original size. Elastic limit *,, 


tion extension 
per aq. in. = percent. per cent. 


Stoel .. 2524 = 5:000q. im... 26400 .. 50,8 .. 247. 217 
Iron n= ® ++ 28,700 .. 58,772 .. 261 .. 168 
The length of bar between the shoulders being 10in" 
It is obvious that the steel here tested is far from a good 
example of the material, being but little better than the 
wrought iron. 

On Friday, May 8th, the chair, in the absence 





of the President, who was unavoidably detained in a 
committee room at the House of Commons, was taken 
by Mr. Bagnall. The attendance of members, as well 
as the general character of the papers read, were 
scarcely as good as on the — day. The first 
per read was that by Mr. George Maynard “On the 
ron Ores of the Lake Champlain Region, U.S.” Although 
thus limited in title, the = i itself contained a valuable 
if not exhaustive account of the geognostic and metallur- 
gical features of the iron deposits of a area of the 
northern and eastern States of America, and extending to 
of Canada and British North America, The paper 
was illustrated by reference toa large geological map, on 
which was shown also the means of communication in 
reference to the iron manufacture, and copious numerical 
details as to the constitution of the various ores and of the 
metallic products obtained from them were also given. 
We have given a tolerably full report elsewhere. 
This paper admitted of but brief discussion, but its 
general upshot, as impressed upon the meeting, and 
expressed by the chairman, was that the mineral 
resources in iron of the United States are bound- 
less ; that the ironmasters of the United States are fully 
aware of their advantages, and eagerly prepared to make 
use of them ; that the means of communication for bring- 
ing together the ores and the coal—for these do not always 
exist,as isso commonly the case with us, intercalated in beds 
in the same locality—and the cheapening of labour, which 
immigration is rapidly hastening, justify the views of the 
American ironmaster, that in the not distant years when we 
shall be considering the exhaustion of our fuel and the 
scarcity of our ores, he will be eagerly looking forward to 
the command of the iron markets of the world. That this 
view is not over sanguine nor immeasurably distant in its 
realisation as respects the whole of the western hemisphere 
of our globe we are free to admit, but on our part we 
would remark that whether or not America shall really 
come to be a formidable competitor in the iron trade of 
Europe, for a very long time to come at least, will mainly 
depend upon whether the obstructive tendencies and pro- 
digal waste of national resources by the great military 
despotic Governments of Europe shall give way in time to 
rmit of the fullest development of the natural resources 
for iron making that Europe is known to possess. Give 
these everywhere fair play, and the odds in our favour of 
the breadth of the Atlantic between us and America, and 
we may at least postpone if we cannot ultimately prevent 
their becoming our ironmasters. . 

The next paper was an account by the inventor, Mr. 
Berryman, of his feed-water heater. The description given 
was illustrated by a large diagram, showing the construc- 
tive details. There is little new in principle in this 
feed-water heater, whose principal characteristic is the 
means of separation of the condensed water of the waste 
steam from the feed-water proper, which it warms. The 
paper excited but little discussion. : ’ 

A paper was then read by M. Petin, of the firm of emi- 
nent French ironmasters, Petin, Gaudet et Cie., on an im- 
proved form of steel-making furnace, consisting of a 
Siemens gas furnace, with a rotating horizontal bottom, 
prepared for operating on cast iron and wrought iron by 
the Siemens-Martin process, but actually employed in 
melting up old steel rails in a bath of cast iron, and recon- 
verting the whole into workable steel ; the horizontal re- 
volving bath was represented as possessing peculiar advan- 
tages, and is provided with the means by which it is with- 
drawn bodily from the furnace and its charge of metal 

ured outside. Several advantages were claimed for this 
urnace, which is a speciality of M. Petin’s firm, and 
especially in point of outlay of capital as compared with 
the plant upon the Bessemer system of equal producing 
power. Some details were given as to the yield and cost 
of working this furnace, by which it would seem at least 
to bear comparison with other steel-converting furnaces ; 
but as the furnace has only been in operation for a month 
it is, perhaps, Yaga to judge either of its advantages 
or its durability. The arched roof of the furnace was 
described as being constructed of the ordinary light- 
coloured fire-brick employed at the works, and was stated 
to last in work for a month at least. Some discussion 
followed as to how far there was anything original in this 
furnace, it being pointed out that a bath revolving hori- 
zontally or upon an axis more or less inclined to the 
vertical was not new, having been applied several years 
back in this country to puddling furnaces with ordinary 
coal-bed grates; that the withdrawal of the bath had been 
anticipated by the apparatus used in this country in rolling 
and bending armour plates for withdrawing the plate along 
with the sole of the furnace on which it rested, and that 
the application of the regenerative gas furnace, both to 
capes. Lae steel making, appertained to Mr. Siemens. It 
was explained by the author of the paper, however, that 
they laid no claim to any of these separate parts, but only 
to their combination, and in the convenient arrangement 
and adaptation of all the parts to each other, by which a 
useful result had been secured. And we may say that it is 
well established that a wholly new combination, though of 
parts each reregges | old, producing a new and useful 
result, constitutes a valid claim on the part of the inventor. 

The next paper read was “On the Spathic Iron Ore Dis- 
tricts of Europe,” by Mr. Charles Smith. It is to be re- 
gretted that this vabsabla per was not read on the pre- 
ceding day along with Mr. Snelus’ paper on “ Spiegel- 
eisen,” constituting, as it did, the complement to that paper, 
and repeating a few of the preliminary statements of it in 
reference to the productive and commercial history during 
the last few years of this metal. The paper went over « 
vast area of Europe, extending from Norway and Sweden 
to Algeria, and from Great Britain to the confines of 
Russia, and tracing throughout the localities wherein 
chalybite, or the white carbonate of iron, is found massive 
and in sufficient abundance to constitute a resource for the 
present or future manufacture of spiegeleisen, It was 
shown that these deposits are few, small, and rare every- 


where throughout except in Styria, where they 
are known to exist in immense quantity, but hitherto have 
been,of comparatively little value, owing to inaccessibility 
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of situation. Spathic ores exist in Algeria to a consider- 
able extent, and were the Government of that colony less 
officially interfering and more liberally disposed towards 
enterprise it might, according to the author, become the 
centre of a vast trade in these minerals, Northern Italy 
is believed to possess like deposits. France can scarcely be 
said to possess them. Germany, in the neighbourhood of 
Coblentz, on the Moselle Rhine, and in the Ruhr 
valley, has a large amount, though the beds or veins are 
much scattered. In Great Britain no large deposits of 
chalybite are known to exist, except those of Somerset- 
shire and the Brandon Hills. Veins have been 
found at Marrazion and some other places in 
Cornwall, but have rapidly narrowed with increase in 
depth. At one time it was believed that considerable 
deposits existed in Devonshire, but these are now admitted 
not to consist of chalybite. At one time, and that not dis- 
tant, the very existence of the Bessemer steel trade seemed 
imperilled by the scarcity and dearness of spiegeleisen pro- 
duced by the ironmasters of Germany, from whom we 
almost exclusively derived our supply, fancying they had a 
monopoly both of the ores and the manufacture; at the 
head of these being the celebrated Herr Krupp, of Essen, 
who, besides buying up large quantities, would only permit 
the spathic iron raised on own extensive mining pro- 
rty to be smelted in his own works. Since, however, as 
stated by Mr. Snelus in his paper, the means of producing 
spiegeleisen from other than spathic ores have been dis- 
covered, and the manufacture actually established in this 
country, the extreme importance of large supplies of 
— ores has greatly diminished. e now know 
at although the smelting of spiegeleisen is a somewhat 
delicate process, and requires blast furnaces of a special 
size and management, we yet can produce spiegeleisen from 
almost any sufliciently papelines ore of iron, and 
the manganiferous brown hematites are likely to prove 
a main and lasting source for us for this manufacture. 
Still we cannot but anticipate that immense advantages 
would arise to Austria, as well as to ourselves, and also as 
to the French ironmaster, were railroad and other arrange- 
ments made for the establishment of a vast export trade of 
the spathic ores of Styria, which, from the scarcity of fuel, 
cannot be smelted at a profit on the spot. On our own 
parts, we may remark that the history presented by the 
rise and progress of spiegeleisen making in this country 
during the last few years is but a repetition of that lesson 
which was taught to monopolists some thirty years ago by 
our chemical manufacturers. The King of the two Sicilies 
fancied he could compel what price he pleased to be paid 
by us for the vast supply of sulphur obtained through 
the trade then existing in his volcanic kingdom. But 
chemical skill step in, and we soon made our 
own a from pyrites, and the Bourben monopo- 
list found he had simply killed the goose that laid the 
olden e; And a like history waits on the events which 
ormerly doubled the price of spiegeleisen of former years. 
The last paper read was by Mr. °. T. Warley, on “Power 
Couplings for Rolling Mills.” The object of this paper was 
to onthe a coupling suitable for rolling mills or other 
trains of heavy machinery in which sudden changes of 
velocity or reversal in the direction of movement 
may produce heavy and > mag shocks. The idea 
is that of interposing a yielding or elastic medium, 
such as an accumulator or an air-vessel, between the 
urging and resisting points, which, coming into play 
at the moment of changed velocity, shall give time 
for the readjustment of uniform motion. In the 
absence of drawings it is impossible here to describe the 
details, Just after the reading of M. Petin’s paper, the 
President, who had been enabled to leave the House of 
Commons for a short period, took the chair, and the course 
of reading papers and discussion was postponed in order 
that he might announce certain formal p ings con- 
nected with the next meeting of the Institute, and then 
return to the House. The President then announced 
that it had been resolved to hold the next or autumn meet- 
ing some time in the month of August next, the precise 
days to be hereafter announced, and that the invitation 
had been accepted to hold it at Barrow-in-Furness, as the 
t centre of the North Lancashire and Cumberland iron 
istrict ; and that for several reasons it had, after much 
consideration, been deemed advisable gratefully to decline 
the invitation to visit the United States, as well as one to 
visit Sweden. A vote of thanks having been passed to 
the Council of the Institution of Civil Engineers for the 
rmission to hold this session in their noble meeting-room 
in Great George-street, the formal proceedings terminated, 
and Mr. Bagnall having resumed the chair, the reading of 
papers was continued to the end. Several papers intended 
to have been read were upon the programme, but were not 
produced. Shortly after two o’clock, a number of the 
members mee | by special train to Woolwich Arsenal 
to inspect Mr. Orampton’s revolving puddling furnace in 
operation. A considerable number of models, specimens, 
and other articles, were exhibited in one of the lower rooms 
of the Institution. It is to be regretted that no printed 
catalogue of these, with brief references or descriptions, 
has been produced on this or other occasions of meeting of 
the Institute. Such a catalogue would add greatly to the 
interest and value of these special exhibitions, and would 
enable them to be described more or less fully in technical 
journals such as our own. A mere list of things on view 
is useless, and we refrain to give such. We would venture 
with due respect, to offer a hint to the officers of the 
Institute, namely, that it would add much to the interest and 
permanent value of remarks made in discussion if thename of 
every speaker on his rising was distinctly announced from the 
chair. In conclusion, it appears to us that the papers read 
at this ing have not been behind the stan of those 
produced in former sessions, and those read the 
papers of Mr. Snelus and Mr. Charles Smith stand fore- 
most in importance. Whether the Iron and Steel Institute 
be leading the way or only following in the wake, it is 
quite clear, from the tone of its proceedings, as noted from 
session to session, that scientific metall is decidedly 


advancing and taking the place of our old haphazard 
methods in this country. he 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 
THE BLACKBURN BOILER EXPLOSION. 


Srr,—Allow me to offer a few remarks on the reports of Mr, 
Fletcher and Mr, Longridge upon the Blackburn boiler explosion, 
which have appeared in THE ENGINEER, and were commented upon 
in your leader of the 2nd inst. 

quite agree with you that neither of the reports when carefully 
read is likely to carry conviction; yet it is with the greatest 
diffidence I submit any remarks at variance with the conclusions 
arrived at by gentlemen of such vast experience. Not having ex- 
amined the exploded boilers myself, I have no theory to advance 
as tothe cause of the explosion, my motive in writing being 
simply to endeavour to get the reports cleared of some of the con- 
fusion of ideas they appear to me to contain. 

In the first yam the reports are apt to mislead owing to the 
confusion that crept in with respect to the numbering of the 
boilers. It is only after attentively reading Mr. Longridge’s 
description of the fragments that it becomes evident his No. 1 
boiler is Mr. Fletcher’s No. 2. In speaking of No. 2 boiler, Mr. 
Fletcher states, ‘‘With the manhole mouthpiece tightly bound in 
the brickwork a severe strain would be put upon the plate at that 
part, and it is to this strain that it appears to me the rents ema- 
nating from the base of the manhole are mainly due, and to these, 
I think, it can be shown all the others owe their origin.” Now, 
the strain here spoken of, although the all direct cause of the 
explosion and the most important point in the whole investigation, 
is passed over without a word of explanation ; whether the strain 
is supposed to be caused by the settling of the boiler, or by the 
expansion of the shell, is not even mentioned. That it could be 
caused by the settling down of the boiler on its seat is, I think, 
untenable. 

Let us then consider the effect of the expansion in straining 
the shell, without taking into account the effect of the steam 
pressure, which does not bear in an important a on the ques- 
tion. Suppose, in the first instance, there had been only the 
manhole mouthpiece projecting through the brickwork and built 
rigidly in, then as the front part of the boiler would be free to 
move, there could be no strain from the expansion of the part of 
the shell crown between front end and manhole. Supposing at 
the same time the back end to abut against a heavy solid mass of 
masonry, then a strain would be thrown on the manhole mouth- 
piece and the plate it was attached to, tending to tear open the 
plate at the front through the rivet holes, 

Suppose, in the second instance, the mouthpiece behind the man- 
hole to have been also immovably built into the brickwork, and 
both front and back end free to expand, a similar contortion would 
now take place, but in a degree less in proportion to the diminished 
distance between the points of resistance to expansion. But the 
plate attached to the mouthpiece behind the manhole would be 
more likely to give way to the strain than that at the manhole, 
in consequence of the strain acting with a greater leverage, the 
mouthpiece being of smaller diameter. Now since the branches 
behind the manhole in Mr. Fletcher’s No. 2 boiler have all been 
broken off, as well as the manhole mouthpiece, are we to assume 
they have all been strained in a similar manner? And 
since the front end mouthpiece remained intact, are we to 
conclude it alone was free to move? Again, if we suppose 
that all the branches were immovably built into the _brick- 
work, the strain tending to overturn the mouthpieces would only 
act on these at either end, those between being held upright by 
the compressive strain acting nearly equally back and front. It 
is only by supposing the two mouthpieces behind the manhole to 
have been free to move, and the back end and manhole mouth- 
piece to have been immovably fixed in the brickwork, that the 
strain due to expansion can be considered to have had any ten- 
dency to tear open the attachment of the manhole. Had the hind- 
most branch been fixed, and that in front of it been free to move, 
then the plate at the former would have been more likely to yield 
than that at the manhole. 

Now, as you remark, Sir, ‘‘no evidence whatever is supplied 
that the mouthpiece in question was rigidly fixed in the brick- 
work, as Mr.Fletcher —e ;” and speaking from my own know- 
ledge of similar matters, — that had the resistance to expand 
been operating forsome length of time there must have been asevere 
strain and consequent io or fracture at the ring seams on 
the crown between the two points of resistance, as well as at the 
manhole branch attachment, which would have left some record to 
tell its tale. It is pretty certain no such evidence was found, or 
it would have been mentioned in the report; indeed, it wovrfld 
have been better had the report made some allusion by way of 
explanation to the absence of such indications as the alleged cause 
of the explosion would lead us to expect might be present, and 
mentioned, for instance, the nature of the feed-water, and whether 
it was such as to leave traces of leakage or not. 

Considering the manner in which the brickwork is usually built 
round these mouthpieces, I think it highly improbable this 
manhole mouthpiece could have been so immovably held as 
is assumed. The brickwork has seldom completely set before the 
fires are lighted, and the boiler on heating soon works itself loose 
after heating and cooling a few times, and settles down sometimes 
as much as half an inch, which is the usual cause of the breakage 
of the cast iron elbow pipes at the front end when built into the 
brickwork, and of the feed pipes also. It must not be forgotten 
that any stress due to expansion is ve! arn applied, and not 
so likely to produce fracture, even with brittle plates, as the stress 
due to sudden contraction, which causes so much damage to boilers 
of all kinds. I must admit that an inspection of the fragments 
might have altered my views, and convinced me that Mr. Fletcher 
is right in his conclusion as to the cause, but it could not have 
altered the line of argument I have attempted above. I shall make 
no comment on the difference of — as to the whereabouts of 
the primary rent which produced the double explosion. 

Passing now to Mr. Longridge’s report, I quite agree with you 
that it remains to beproved that the greater expansion of the crown 
compared with the bottom would rip such a boiler as this, as it is 
said to have done. It is very difficult to determine what longitu- 
dinal diverging force the gradual overheating of the top plates 
would throw upon the bottom. Per! the most familiar instance 
of the effect of unequal expansion is the breakage of drinking 
glasses with thick bottoms when hot water is suddenly poured in, 
owing to the slow conduction, and to the upper layers expanding 
too rapidly and too far for the cold layers underneath. But it is 
avery different thing with a long wrought iron boiler, which on 
undue but gradual overheating of the shell crown will rise in the 
middle and push out the upper portion of the ends more than the 
bottom, and bring a cross Freaking strain to bear on the end angle 
irons. Whatever of the strain is not communicated to the 
bottom by the end angle irons must be carried by the sides of the 
shell, which would naturally suffer most at the water line, where 
the most sudden difference of temperature may be supposed to 
exist. As I look at it, the effect of the unequal expansion would 
be to change the shape of the shell without throwing much strain 
on the bottom plates. 

A great number of explosions from transverse seam rips in long 
externally-fired boilers have occurred, and will a occur, but 
these are caused by tensile strain due to contr m at the part 
affected, and not to any su: tensile strain due to expansion of 
a part far removed from point of Like Mr. Fletcher, 
Mr. Longridge does not mention any tions dhe 9 da old 
fracture, the absence of all indica- 
tions of the effect of the strain at what he considers the pri 
rent, and which absence, it will be admitted, is most wane ook 


striking. 
I certainly agree with you that Mr. Longridge is especially 








unfortunate in attempting to bring in the jointing of the flue- 
tubes by oy as having anything to do with the matter, unless, 
I may e end staying was sadly inadequate, and it is highly 
probable that had tule joints been in the flues of the boiler he 
cites as having exploded at Halifax in 1861, through attempting 
to get Pp steam feo gaakiy, the seam rip would not have 


I consider errs when he ascribes 
Lancashire to the unequal 
expansion of shell crown and bottom. I should say they are 
Se labiese shad esting Coeghs Oveagh odin aes Caverns 

gases, causes the seams 
to vo the fact 
that i i flue tube placed 


By turning on the gas suddenly I have seen a long boiler rise up at 
the ends fully 4in. in two minutes. Such a thing asa transverse 
seam rip on the crown of such boilers from the greater expansion 
of the bottom is, I venture to say, unknown. 

I beg to question whether Mr. Longridge is quite right in saying 
that longitudinal stays are decidedly preferable to gusset stays, 
inasmuch as the former relieve all the ring seams of the shell of a 
portion of the strain—from steam pressure or expansion?—which 
the latter do not, for it is extremely difficult to conceive how the 
longitudinal stays above can have much effect in relieving the ring 
seams below. No doubt longitudinal stays must tend to relieve 
the ends and ring seams from strain if applied where the strain is 
felt, and may be useful with tubes having flanged seams or 
Bowling rolled hoops, that is if properly applied. One strong stay 
placed low and between tubes would be better than the two stays 
placed high above the tubes, which is the almost invariable custom 
where longitudinal stays are applied. It is to be hoped that the 
effect of Mr. Longridge’s suggestion will not be to hasten the 
return to the old practice of making the inside of the boiler like a 
mouse-trap, defying cleaning and inspection alike. 

His remarks concerning the unsuitableness of flanged seams for 
internal flues, where the boilers work at a high pressure, will not 
tend to reassure the thousands of owners who have been taught to 
believe they were using the best and safest boiler known, which 
Mr. Longridge’s remarks virtually condemn. But many will fail 
to see their appropriateness. I eos heard it said that in a few 
cases the flanged seams have allowed the end plates to bulge by the 
pressure of steam ; but with a properly gusset-stayed end plate 
this is not likely to happen. The tubes should not be supposed 
to have a e area of plate to stay. A rigid flue tube may be 
attended with as much risk as one that allows a slight amount of 
play. It is quite possible that the T-iron rings advocated might 

ave rendered the explosion less destructive ; but it is by no means 
clear how they could have prevented it. In both reports consider- 
able stress is laid upon the longitudinal riveting being too closely 
pitched, yet it appears from the reports that it had nothing to do 
with the explosion; and it is remarkable, in looking at the drawing, 
how little the fractures have followed the longitudinal seams. The 
boiler maker appears to have come in for a fair share of censure 
on account of the pitch of rivets ; but how can it be wondered at 
that boiler makers do not keep pace with the times, when, for the 
locomotive boilers on one of the principal lines of railway in the 
kingdom, the pitch for double-riveting is specified 1jin. for jin. 
rivets in yyin. and jin. plates? 

It is doubtless better to increase the pitch of rivets, but not to 
4in. for jin. rivets, as your correspondent Mr. Browne suggets. 
With very good work 4in. would not be too great a pitch to keep 
tight, but it is too great to reckon upon for average work. I was 
once as great an advocate for large rivets at a long pitch as any 
one, but my views have become toned down considerably after 
seeing what trouble bad riveting causes. It is advisable not to use 
too large rivets. If you specify fin. rivets, the holes will be 
punched }in., and plenty of them will measure lin. before the 
boilers are riveted up. Then, after you have transported your 
boilers and rolled them about, they may be found to leak badly. 
A few rivets have to come out, the holes have to be rimered out 
afresh, and lin. rivets inserted, which are almost too large to rivet 
up properly, ary in confined situations. Broken rivets are 
more easily replaced by screwing in, for locomotive and other in- 
accessible boilers, when small and at reasonably near centres. I 
think your correspondent errs in saying a double-riveted joint is 
no stronger than a single one with the same pitch. Theoretically, 
it is slightly stronger to begin with ; it will remain tighter and re- 
sista buckling strain better, and be much stronger in the long run ; 
and, what is of vital importance with brittle plates, which often 
fracture through the line of holes next the edge, you have another 
row of rivets to hold on. 

The results of the tests given by Mr.'Fletcher show the plates to 
have suffered very little by punching. I may here remark that 
the results of punching tests are very liable to mislead, as the con- 
dition of the punch and dies is seldom, if ever, taken into account, 
and it may be of more importance than a slight difference in 
quality of material. Hard plates that lose only about 5 per cent. 
of their strength with a good sharp punch, may lose three times 
that amount with a punch in bad order. The same plates that 
show so little loss of strength when tested cnnetely by Mr, 
Fletcher, may possibly have suffered considerably by punching in 
the boiler yard before the boiler was made, The effects of both 
good and bad punches should always be ascertained when the 
plates are hard and short. With soft plates the difference will 
not be so great. It would appear from Mr. Fletcher's report that 
some of the plates were very brittle, and after all that has been 
said, if they were as brittle as many I have seen, and many more 
I have heard of in the North of England during the last two years, 
a sudden jar or strain from any one of many probable causes—to 
say nothing of possible fracture through rivet holes before boilers 
were finished—may have caused the primary rent some time pre- 
vious to the date of the disaster, and one of many other probable 
causes that day may have been the proverbial ‘last straw on the 
camel’s back.” 

Some twelve or fourteen months ago I wrote to a gentleman 
whose name has appeared in connection with this explosion, ex- 

ressing my conviction that we should have some serious accidents 
rom the wretched material that was being sold as boiler plate. 
The first verification of my fears was an explosion last September, 
resulting in one death and great destruction to property when a 
new plate gave way in an old boiler. Not having seen the plates, 
I have no reason to say this Blackburn explosion is a second veri- 
fication ; but I may as well take the opportunity to state that the 
quality of plates and bars turned out by many mills, when the 
price was so high in 1872 and 1873, owing to the good demand and 
dearness of fuel, was far, very far below what it used to be, and 
time will show whether the high-priced boilers of that period are 
as safe as the boilers made a few months before from the same 
brand of plates at about half the price. : 

Since the quality of plates can only very seldom be ascertained. 
by examination of the completed boiler, inspection should com- 
mence whilst the plates are still in the boiler maker’s hands. Both 
reports agree in one thing, namely, that the unusual style of flue 
was the indirect cause of the explosion, and both virtually con- 
demn it without producing any certain evidence to show the 
setting was to blame at all. If either gentlemen has seen any evi- 
dence in other boilers set in a similar manner, such as seam start- 
ing, | &c., it will be well for the owners of boilers so set to 
take timely warning; but if no such evidence is ucible, then 
the same owners may take heart, but they, ly, won't get 
their boilers insured. BERT WILSON, 

10, St. George’s-terrace, Camp-road, Leeds, May 4th. 


[For continuation see page 326, } 


ee 
ee eae - 


ae SS = qe 


> 


a eae eC 


wep Ores evar an 


one 


=n ee a 








ee 


324 


THE ENGINEER. 


May 15, 1874. 





Nl 
(lin ‘ 


(uke, 


mm 
‘ ) 
i 


THE above engravings represent two forms of a type of boiler that 
has recently been successfully introduced in France, and for which 
a patent has been secured in England by Mr. W. Bowker, of 
Eccles, and we commend the same to the attention of our readers 
as possessing some good features. We are ass' that with 
this boiler—of which twenty-seven of various sizes are now in use 
in France and Germany--a striking economy over the ‘‘ Bouilleur” 
boiler has been obtained, resulting from an ave: evaporation 
between 91b. and 101b. of cold water per pound of coal as used 
in Alsace and surrounding districts—a very inferior quality. The 
cuts, representing one form in elevation and the other in section, 
need but little explanation. A is the fire-grate, B the tubes se- 
cured to the tube-plates D, through which the water rises, the hot 
gases impinging on their external surface and leaving the boiler at C; 
E, F, and G represent a superheating tube; H a manhole to the 
tube space, pom K a blow-off pipe; L a disc designed to distri- 
bute the water by compelling it to pass round its edges; M is the 
chimney-fiue, N N is the water level, P a support, R R covers 
with bolted joints, which by their removal admit of easy exami- 
nation and cleaning of the interior of the tubes; and S represents 
the feeding tube. The fittings and arrangement of the feed and 
blow-off pipe are certainly not in accordance with our ideas 
in this country; but with these we are not much concerned, it is 
more the principle on which the boiler is constructed of which we 
speak. In the same way would the constructive details in some 
portions of the boiler—which now present a somewhat awkward 
appearance to us—be easily dealt with by our English makers. It 
is certain, however, that the economic effects of the feed-water 
entering below at the point where the products of combustion 
leave the boiler, being gradually heated as it rises to the top and 
hottest part, where at last it is evaporated, must be considerable. 
The brickwork is required is very little, and in some instances 
can be dispensed with altogether. 





SrRiKEs.—The Glasgow News, commenting on the strike which 
has just terminated in Scotland, says:—‘‘ Let us say that a man 
earning 20s. a week strikes for 21s., remains out for eight weeks 
and then gains the object of his desire. He has lost £8, or 160s.; 
and by a very simple arithmetical calculation he will find that 
over ‘aune years at the increased rate of pay must elapse before he 
can make good the sum he has cuntibesl during the two months 
he has been on strike. A little knowledge of figures and of their 
application to the purposes of every-day life would be of great 
value to workmen. We are convinced that a larger sum in wages 
has been sacrificed in strikes than has ever been gained.” 
Obviously this is true, for, as we have shown, every strike repre- 
sents a direct loss of income to the nation. 

ENGINEERS IN THE U.S, Navy.—At a time when the engineer 
officers of the royal navy have managed to excite considerable 


public interest in their case, the et oe and figures, | | 


extracted from the latest edition of the nited States Navy 
Register,” may not be out of place, showing as they do how 
liberally our cousins treat their mechanical officers. They can 
afford to do so, because they do not employ highly-trained and 
cultivated engineers to perform mere man ur, Which can be 
better done by intelligent working men of the class called engine- 
room artificers by us, and machinists by them. On the Ist day of 
January, this year, the American Government in commission 
exactly 50 steam ships of war. Of these 11 carried 3 engineer 
officers each, of all ranks ; 28 carried 2; while in the remaining 11 
ships one officer is considered sufficient to supervise the whole 
mechanical department. The following is a scale of pay and 
relative rank :— 





























nin — Sea |3hore| Waiting! British Navy. 
r , pay. | duty.) orders. |Full pay.|Halfpay 
1s} #12 ae 18 2 
Fleet Engineer Captain | 880 511 0 | 292 0 
Chief Engineer 
lst 5 years | 560 | 480 | 400 219 0 | 109 10 
i } may | 640 | 560 | 480 
8rd ,, according {| 700 | 640 | 520 
4th ,, to servicg || 740] 720 | 560 
After 20 years | 840 | 800 | 600 | 82810 | 292 0 
Passed Assistant 
Engineer Lieut. 400 | 860 800 164 5 | 100 7 
After 5 years ” 440 | 400 840 182 10 100 7 
Assist. Engineer Master 840 | 280 200 109 10 63 17 
After 5 years Master 380 | 320 240 13617 82 2 
Sea pay. Fall G 
ze £ - - 
Machinistspermonth,. .. «¢ 15 6 we 1s of of 715 
Boilermakers _,, 6o on te De ce co on ee 
Coppersmiths ,, oo o& op SB wc oc eouee ee 
Firemen, lstcls.,, eo oc oc 6 6 we oe os of 410 
en.2ndels.,, «o 66 eo oo oe 8 8 
Coal heavers .. .. oo o¢ of 4 6 oe oo 24 


These amounts are all calculated at the rate of 4s, to the dollar, 
Portsmouth Times and Naval Gazette. 
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THE STEAM SIREN OR FOG HORN. 

Foo signals, many of which are required at different points on the 
Atlantic and Pacific coasts, are of several kinds. Some are steam 
whistles, the sound of which is made deeper or louder by being sent 
through a trumpet; but the most effective is probably the siren. 
This ingenious machine consists of along trumpetand a steam boiler. 
The sound is produced by the rapid revo poe oor other of two 
flat discs pierced with a great number of holes; a jet of steam 
under high ressure is projected against the discs, which revolve | 
past each other more than a thousand times a minute; as the rows | 
of small holes in the two discs come opposite each other, the steam 
vehemently rushes through, and makes the — and piercing 
noise which a siren gives out. One of these machines, of which we | 
give an illustration, a which we areindebted to Harper’s Magazine, | 


Lyn OBO 





astep. It is proposed by the Warwick Town Council to purchase 
eleven acres of land, on which to erect two reservoirs, three filter 
eds, A small deposit reservoir, of about an acre in extent, 
will be constructed on the west side of the road from Haseley 
Church to Beausale, in the parish of Haseley, and this will be in 
communication with a brook which is to be tapped. On the east 
side of the road will be constructed the second reservoir, in shape 
resembling an elongated horseshoe. In the erection of the em- 
bankment great care will be taken to guard against the disastrous 
effects of undue pressure, the width at the bottom will be about 
90ft., while at the top, the depth being 18ft., it will be 8ft. The 
water area of the second reservoir will between five and six 
acres, and the two will be capable of containing twenty million 
gallons, From this reservoir the water will pass into three filter 
beds, which may be used meme together. Each bed will be 
about350 superficial yards in area, 

and will be capable of filtering 








245,000 gallons per twenty-four 
hours. e medium will consist 
of washed sand and gravel to a 
depth of 54ft., slightly less than 
that provided by Mr. Hawkesley, 
C.E., at the Leicester Water 
Wor An ingenious and novel 
feature in these beds is the pro- 
vision of a self-acting appara- 
tus for washing the foul sand. 
Having been filtered, the water 
will into a pure water tank, 
and from thence to the brick con- 
duit, of oval form, 34ft. by 24ft., 
and 1061 yards in length. From 
the end of the conduit the water 
will be conveyed for a distance 
of 736 yards, along the Beausale 
and Birmingham turnpike roads, 
in a 12in, cast iron main; and 
from thence in a 10in. main, for 
a distance of 4284 yards, to junc- 
tions with the present service 
mains. To these there will be four 
separate connections—one to the 
main near the Commercial- 
buildings, Saltisford; the second 
near the Saltisford-rock; the 
third, at Holloway, near the 
iron bridge ; and the fourth, and 








costs about 3500 dols. complete, with its trumpet, boiler, &c., 


Daboll’s trumpet is worked by an Ericsson ine, and requires 
no water for steam, At the session, besides the usual appro- 
priation for the maintenance of the lighthouse system, the American 
Congress gave the money needed to build forty new lighthouses 
and ten steam fog si If America ever has a merchant marine 
of her own again, her seamen will find the stormy and rock-bound 
coasts of their country well lighted for them. 








CapitaL AND LaBour IN France.—When at Tours Marshal 
MacMahon inspected the large printing establishment of M. 
Marne, where so many religious works are ma ay and talked 
with some of the men. ey explained how the question of 
labour and capital had been settled between them and their master. 
M. Marne takes a portion of the profits, while a gratification in 
a ge to the wages of each person is set aside for the men. 

is gratification is divided into two parts ; one-third — each 
year and two-thirds destined to remain in the establishment, 
producing 5 per cent., the whole repayable in twenty years, on 
the condition of the workmen having spent twenty consecutive 
years in the establishment. In the event of death the money 
accumulated is given to the family. The Marshal 
gratulated M. Marne on a system which admits of perfect har- 
mony between master and men. About a year ago a master who 
had tried the same mixed system aoe ee, Ss oe see of 
all his none of whom had joined ranks of the Com- 
mune.—Pall Mall Gazette. 


Warwick Water WoRKS.—The 
this scheme have been completed bythe eer, Mr. E. Pritchard, 


lans and ifications for 








C.E., and may be placed in the hands of contractor as soon as 
negotiations Tor purchase of land at Haseley warrant such 





rincipal, in Market-street. At 
Palf a dozen points along the 
downward route of the main 
sluices will be provided, so that in 
= = meee case of breakage the water may 
= = J be shut off while damage is re- 
paired. It is expected that the 
works will be commenced during the ensuing summer, and it 
is calculated that from twelve to eighteen months will be occupied 
in their pleti It is impossible, in the disturbed state of the 
labour market, to correctly estimate the cost, but it is confidently 
asserted by the engineer that his original estimate of £15,000 is 
not likely to be greatly exceeded. 

Borer Expriosions. — Two of the men who were injured 
by the boiler explosion at ns. died recently in the Edin- 
burgh Royal Infirmary, increasing the ber of deaths by 
the accident to five. Mr. Redgrave, the inspector of factories, 
in his report just issued, dwells on the necessity of putting 
steam boilers under inspection, suggesting that in future it 
should be made illegal to place them under any part of a 
factory or workshop in which ms are employed; that 
in every instance in which boilers are so placed at pre- 
sent, it should be made imperative to remove them within a 
given time in two or three years, or that the substitution of a new 
or other boiler in the same situation should be illegal ; that every 
engine boiler should be ee aay, at least once a year, 
by a competent engineer appointed either by Government or by the 
local authority ; that there should be attached to each boiler two 
safety valves, to be regulated by a pressure at which they could be 
worked with safety, and in order to prevent tampering that one of 
the valves should be locked up and no person allowed access thereto 
except the examining engineer. In support‘of his opinion, Mr. 
Redgrave relates that a boiler after twenty years’ service was sold 
as old iron, and the purchaser had it tinkered up, and it was now 
being worked and subjected to a pressure of 401b. to the square 
inch, He adds ‘‘that it seems strange that while with great 

iety provision has been made for guarding machinery in 
Evan no such care has been taken to protect the workpeoplé 
from the disastrous explosions of steam now unfortunately 
of too frequent occurrence,” 
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EXPEDITION.—DIAGRAMS OF SOUNDINGS. 
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ON THE RESULTS OF THE TEMPERATURE SUR- 
VEY OF THE ATLANTIC BY H.M.S. CHAL- 
LENGER. 


By Mr, W. B, Carpenter, M.D., LL.D., F.R.S., Corresponding 
Member of the Institute of France. 
(Continued from page 310.) 

The first section (Fig. 1) was taken obliquely across the North 
Atlantic from Teneriffe (lat. 28 deg. Nj to St. Thomas’ (lat. 
18 deg. N.) between 14th Fe and the 16th March, The 
depth progressively increased, with one remarkable exception, 
from 1890 fathoms at a short distance from Teneriffe, to 3150 
fathoms at long. 35 deg. W., which was the greatest depth en- 
countered in the eastern basin. That exception was a rather 
sudden rise from 2000 to 1525 fathoms, at a dist of 160 miles 
8.W. of Ferro; and Captain Nares remarks :—‘‘ The rocky nature 
of the bottom, and the lowering of the temperature usual at that 
depth, would indicate a considerable movement of the lower 
stratum of water.” From long. 35 deg. W. to long. 444 deg. W., 
the depth gradually diminished to 1900 fathoms ; this submarine 
elevation, called the ‘‘ Dolphin Rise,” divides the Mid-Atlantic 
into an eastern and western basin. The depth then gradually in- 
creased to 3025 fathoms; in long. 614 deg. W., very near the 
northern extremity of the chain of the Lesser Antilles or Wind- 
ward Islands ; and the water then rapidly shallowed as Sombrero 
Island was approached. 

The temperature section, constructed from serial soundings 
usually taken at intervals of 100 fathoms down to 1500, and then 
at longer intervals to the bottom, shows an exact conformity at 
its western end to the observations I had lager y Megey off the 
coast of P. in to the position of the line of 39 deg., 
ich ed at 1000 fathoms ; and in regard also to the pro- 

ve reduction below this to a bottom temperature of 354 xa 
But the temperature of 50 deg. was encountered at a muc 
smaller de 
transition from 50 . 
was farther north. 
which the temperature of 49 deg. was > 
able feature in this section, ly when we bear in 
its western extremity is 10 farther south than its 
and also that the s) 








HORIZONIAL SCALE OF NAUTICAL MILES 


menon is the depression of the bottom temperature from its re- | lenger arrived there on the 8th of May ; leaving it again on the 


markably uniform 35} deg. in the deepest 


level of 
eastern basin, to 34°4 


deg. in the deepest portion of the western. after again crossing the Gulf Stream, 


rtion of the | 19th for Bermuda (Fig. 4), where she arrived on the 3lst, 


and examining the singular 


This depression, taken in connection with other facts to be pre- | temperature phenomena of the cold band which separates it from 
sently adduced, clearly indicates that an underflow of Antarctic the coast of America. 


water extends as far north as St. Thomas’. 


The Challenger left St. Thomas’ on the 24th March, and pro- | stratum corresponds closely with that previously described. 
At ashort dis- | rise of the bottom temperature from 34°4 d 


ceeded due north to Bermuda (lat. 32 deg. N.). 
tance to the north of St. Thomas’ (Fig. 2), an extraordinary 
depression of the bottom, to the depth of 3875 fathoms, was en- 
couptered. The details given by Captain Nares of this remark- 
able sounding—the deepest on whith reliance can be 

has yet been obtained—leave no reasonable doubt o' 
worthiness ; more i when taken in connection with this 


its trust- 





laced that | the nearer influence o 


In both these sections (Figs. 3 and 4) the condition of the dee a 
e 


. at St. Thomas’ to 
35 deg. at Bermuda, indicates the dying out of the influence of the 
Antarctic flow. But between Bermuda and Halifax the bottom 
temperature progressively falls again to 34°7 deg., and this marks 
the more limited Arctic flow. From 
| Bermuda northwards to the Gulf Stream, the isotherm of 40 deg. 
| lies at a depth of about 650 fathoms ; and below this to the bottom 


especially 
significant fact, that the two thermometers, which had previously | at from 2500 to 2800 fathoms, there is a progressive descent of the 


stood the pressure of nearly four tons on the square inch, were both 
crushed by the pressure of four tons and three-quarters which 
they here encountered, thus pons the determination of the 
bottom temperature. Past this depression the bottom rose again 
to between 2800 and 2900 fathoms; and the bottom thence 

ually rose to 2475 fathoms in the immediate neighbourhood 
of the Bermuda group, which seem to rest on a column nearly 
three miles high, that rises from a very small base. There is 
strong reason to this column as a coral formation, com- 
menced when the present deep bottom was near the surface, and 
1 ag to it by progressive growth as the bottom aally sub- 
sided, according to the doctrine originally promulgated by Mr. 


The most noticeable feature in the temperature section between 
St. Thomas’ and Bermuda is the great increase in the thickness 
of the stratum between 60 deg. and 65 deg.; this increase being 
produced not only by the reduction of the surface temperature, 
and th out of 
isotherm of 60 deg. 
of 40 deg. rather rises 
encountered in su! 


thermometer to a little below 35 deg., so that the thickness of the 
deep stratum having a temperature of from 35 deg. to 40 deg. 
averages above 2000 fathoms, or 12,000ft. The upper strata here 
present some very singular features. The four successive layers, 
40 deg. to 45 deg., 45 deg. to 50 deg., 50 deg. to 55 deg., and 55 deg. 
to 60 deg., are comparatively thin; so that a fall of no less 
than 20deg. shows itself between 330 and 620fathoms. On theother 
hand, the layer whose temperature exceeds 60 deg. has a age 
augmented thickness; the isotherm of 60 deg., which y at 
200 fathoms at St. Thomas’, here lying at about 330 ; notwith- 
standing a considerable reduction in the temperature of the super- 
ficial stratum, which makes the across the warm current 
of the Gulf Stream the more obvious. It is perfectly clear, from 
both the New York and the Halifax sections, that the trae Gulf 
Stream or Florida current is a limited river of superheated water, 
of which the breadth is about sixty miles near Sandy Hook, whilst 
near Halifax it has separated into divergent streams forming 4 
sort of delta ; its depth (as determined by the useof the current drag) 
being nowhere more than 100 fathoms. This river rests upon the 
remarkable stratum of 60 deg. to 65 deg., the thickness of which, 
as we shall presently see, distinguishes the Western from the 
Eastern Atlantic between Bermuda and the Azores, while at less 
than double the depth of that layer we come into what is clearly 


polar water. 











(Zo be continued.) 

Sourn Kensineton Musgum.—Visitors d Go wah eating 
9th May, 1874:—On Monday, y: A 
from 10m. to 10 p.m., Museum, 11,658 ; Naval and other collee- 
tions, 1213 ; on W , Thursday, and Friday, admission 6d., 
from 10 a.m. till 6 p.m. + coum, 2796 ; Naval and other colleo- 
tions, 124 iota, 1,71 average of week in former 
years, 13,058 ; total the opening of the Museum, 13,336,623, 
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LETTERS TO THE EDITOR. 
[Continued from page 323.] 





THE BLACKBURN BOILER EXPLOSION, 

Srr,—Would you kindly allow me a small space to offer a few 
remarks on Mr, Fletcher's rt on the explosion of boilers at 
Mr. James Thompson’s mill, Blackburn, last March? It is not my 
intention to enter into any controversy whatever as to the cause 
of the ae, but I will endeavour to showthat the building in of 
the manhole—as described by Mr. Fletcher—could not have been 
the cause, as the boilers were working twelve months previous to 
the explosion. 

In the first place, any one having thorough practical experience 
in the working of steam boilers knows perfectly well that when 
a boiler is first started the brickwork is more or less p, and 
when steam is getting up and the boiler begins to expand, or 
“live,” as Mr. Fletcher terms it, the brickwork being damp would 
give way to the gradual expansion of the manhole, and would be 
thus held till hardened and dried, When the boiler cooled an 
open space would remain all round the manhele, which would 
ouly be filled up when the boiler was put to its work again, and 
necessarily cause no extra strain. Secondly, as to the cause of 
the explosion, it would be a very difficult thing to give a decided 
opinion, but I would offer the following suggestion particularly 
to Mr. Fletcher :—Let any practical man look at the section show- 
ing how the boilers were set; he will at once see that these monster 
boilers were supported merely by two very light seatings of brick 
on each side, with nothing to steady or bind them but the man- 
hole door or top of boiler. Would it not then occur that by the 
daily expansion and contraction of the boilers those seatings 
would be gradually weakened through the course of the year, and 
possibly one of them may have given way and allowed the boiler 
to have gradually moved to one side, the manhole meanwhile 
being firmly held by the brickwork? The very injury done to the 
manhole plate, as explained by Mr. Fletcher, would then occur, 
and hence the explosion, That is my opinion of it. 

In your account of the accident shortly after it happened you 
mention that the man in charge called his master’s attention to 
the boilers just before the misfortune happened, but in this, as in 
most cases of explosions, those who could tell us something are 
generally taken ~~ Having had about thirty-five years’ - 
tical experience in the working and making of all kinds of boilers 
I must say that the setting of the brickwork of the exploded 
boilers was the most faulty and unpractical I have ever seen, 
and besides the diameter of 7ft, is far too large to work 80 lb. 
per square inch, even with f;in. thickness of iron, and certainly 
ought not to be allowed; and it is perfectly evident by looking at 
the plan, showing how the plates were torn asunder, that neither 
the quality of the iron nor diameter of boiler was at all safe with 
that pressure. 

As regards No, 3 of Mr. Fletcher's s 
strongly recommend the rivets to be sp from 24in. to 3in. from 
centre to centre, I must beg to differ. Seams riveted with that 
pitch, and exposed to heavy external firing, would not remain tight 
a week, but would very soon spring and leak, and by adding to 
the diameter of the rivets he would rather weaken than strengthen 
them. Such spaces may do very well for marine boilers but not 
for factory ones, particularly those exposed to strong external 
heating, and I feel sure that practical men will agree with me in 
saying that 2in. is about the best space for all practical purposes. 

Moscow, April 23rd. Moscow. 


estions, that he would 


Smr,—It is much to be regretted that the boiler inspectors of 
two important insurance companies have made so poor a display in 
dealing with the Blackburn explosion, They do not agree with 
each other, and they enunciate theories as regards staying opposed 
tu their own former reports. They dwell on the weakness of the 
system of working employed, and they quite overlook the fact 
that nearly all the longitudinal joints have remained intact, while 
the transverse seams have gone. Now our boiler insurance com- 
panies carry on operations involving an enormous responsibility, 
and the moment their engineers are put to the test they are found 
wanting. They do not, as you have said, know why the Black- 
burn boilers exploded, nor are they able to suggest any means of 
avoiding such a catastrophe in future, except that boilers should 
not be set on the oven plan—a system denounced more than twenty 
years ago by the late Mr. Armstrong, and adopted by hundreds of 
continental boilermakers without Ly | bad results. What the 
—_ of this will be on the influence of boiler companies time will 
show. 

I shall not take up your space by any elaborate explanation of 
my views on the matter. Briefly, they are summed up by saying 
that I hold that aseam rip began at the bottom of one of the 
transverse rings, partly as a result of a and contraction, 
and partly as a result, I will not say of bad workmanship, but of 
imperfect workmanship which could not be detected. It is com- 
monly assumed that a single riveted joint has 56 per cent. of the 
strength of the solid plate, while that of a double riveted plate is 
75 per cent. There is good reason to believe that wide excepti 


diameter, but then the shells are excessively short, 10ft. or 11ft. 
only, and they are not exposed to the action of the fire. 
London, Ma: 





y 12th, G. HL 
S1r,—-The science of boiler-making app to be unsettled, and 
the doctors differ on most important oelate of construction. Ina 


report —_~ drawn = Spee of the gentlemen whose criticisms 


on the you commented upon in your issue of 
May Ist, are the follo —he is 5) ing of the staying 
of a two-flued boiler to those in question :—“ No longi 
tudinal bolt stays to be introduced ; they are both useless and objec- 


tionable.” Let us turn to the report contained in your issue of 
the same date, page 293. The first clause of the inferences to be 
drawn from the explosion at Blackburn is—(1) ‘‘ The importance 
of longitudinal stays.” ‘‘ These are decidedly preferable to gusset 
stays, inasmuch as the former relieve all the ring seams of the shell 
of a portion of the strain, which the latter do not.” When doctors 
differ thus, what are ordinary mortals todo? Again, both these 
authorities recommend double riveting of the longitudinal seams 
of flued boilers. : 

If your picture of the lines of fracture of the Blackburn boilers 
—page 276, April 24th—is correct, almost the whole of the rents 
are either through the ring seams or the solid plate—very few 
through the rivet-holes of the longitudinal seams, Does not this 
teach us that in the two descriptions of seams double riveting is 
needed chiefly in the ring seams? Is not this confirmed wher we 
are told by these gentlemen that the pitch of the rivets was wrong 
in the double riveted portion, and that the seams would have been 
stronger if spaced wider? Had this been the case, may we not 
infer that the longitudinal seams would have been without frac- 
ture, and does not this prove that the ring seams require more 
attention than the longitudinal? Ifthe double riveting of those 
seams was, as is stated, no stronger than single riveting, does it 
not prove that to strengthen the weakest point in such boilers 
would be to give double riveting to the ring seams and single 
riveting to the longitudinal? 

To turn to the report of May 1st eee. The second clause of 
the summary reads: ‘‘The unsuitableness of flanged seams for 
internal flues where the boilers work at a high pressure, for 


although well calculated to resist compression, they are ill quali- 
fied to a longitudinal strain, and therefore form very ineffi- 
cient stays to the boiler ends.” Can any of your practical readers 


confirm my observations on this point? I have repeatedly tested 
flues, exactly the same diameter and length as the Blackburn 
flues, having these flanged joints to every plate. The pressure has 
been 100 Ib. per square inch applied internally, the ends being 
closed by blank fi With this pressure there is no appre- 
ciable elongation. If these experiments are correctly observed, do 
they not prove that such flues do form very efficient stays to the 
—- of the we nee ‘ ase . a 

correspondent of yours, on page 296 of your impression of May 
1st, criticises the riveting of the Blackburn Tongitudinal seams, 
Does his experience confirm mine, which is that with a pitch of 
rivets jin. in diameter, not materially exceeding 2hin., plates from 
Sin. to din. thick cannot be caulked so as to stand a moderate 
water test pressure without leaking? What has fixed the pitch of 
rivets ? 

We all know that when seams give way, in nine cases out of 
ten the plate tears across the rivet holes ; the rivets stand. Why 
don’t we make the pitch wider, and so save expense in first cost 
and future repairs? Is it not because we feel persuaded from ex- 

rience that we should never have done caulking if we attempted 
it? Toconclude, Is there much m as to where the Black- 
burn boilers gave way? Do dvuuble-fl boilers ever give way 
anywhere in the shells but at or near the bottom? Is not the 
cause apparent? The flues are much nearer the bottom than the 
top. The unequal expansion of the shell and flues acts with two- 
fold energy on the seams near the bottom. These give way, and 
tear across the rivet holes. If the fracture is considerable, some 
of the cracks run from the edge of the plate into the rivet hole. 
This commences a fracture across the solid plate, which is torn 
as easily by the pressure as a sheet of paper by the hand. Any 
slight obstruction will turn the line of fracture first in one direc- 
tion and then in another, till all is in confusion. 

The experiments on the strength and proportion of wrought iron 
girders in connection with the first large tubular bridges settled 
the proportions of these structures. 

Let us have a series of experiments as carefully conducted on 
steam boilers, and it will do away with the contrariety of opinions 
at present existing, and benefit the whole community. 

BomLeR MAKER. 





BOILER EXPLOSIONS, 


Srr,—Your very interesting and suggestive article on boiler 
explosions revives some reflections which I ind in some years 
ago on this topic, and which arose from the difficulties you have 
so clearly pointed to as being hitherto unexplained, viz., why 
the heat necessary to transform water into steam is not generally 
diffused throughout the —— mass until the necessary amount 





to these rules may be found in all boiler work. One fact is worth 
a bushel of theory. Let me narrate a circumstance which came 
under my own observation about twelve months since, as bearing 
on the point, 

New boilers were being made for a powerful pair of engines in 
one of our midland towns which shall be nameless. It was 
determined that no trouble or expense should be spared to have 
a good job, so when the pitch of riveting, &c., had been decided 
upon, a short seam was riveted up, cut off, and planed at the 
ends to precisely 12in, long, and the plates were then put in a 
powerful testing machine and pulled asunder in my presence and 
that of two independent and competent engineers, one a gentle- 
man specially well versed in riveted girder work. 

The plates were of treble best Staffordshire iron fin, thick, 
double riveted with Lowmoor rivets jin. thick, and pitched about 
2hin. centre. The riveting was done by machine. In this section 
we had 7‘5in. of iron before punching, and taking the plates at 20 
tons per inch, and ‘75 per cent. as the ——_ of the joint com- 

ared with the plate, it will be seen that the 12in. seam should 

ave stood a strain of 112°5 tons. I consulted with the other 
engineers, to whom I have referred as being present, while the 
plates were being = in the machine, as to what the break- 
ing strain would be. Certain allowances were made for the 
shortness of the seam, &c., but we came finally to the 
conclusion that a less strain than 80 to 85 tons could not 
pull it asunder. This was our unanimous opinion, and none of 
us would have hesitated to work the boilers at such a pressure 
that the strain on the seam would come to 16 tons on every 12in. 
of its length. The machine was put to work, and the test 
applied with the utmost care. It will perhaps hardly be be- 
lieved, but it is none the less certain, that a strain of only 27 
tons pulled asunder a seam which, by calculation, should have 
borne 112°5 tons, and which three experienced engineers pro- 
nounced as certain to stand, as a minimum, 80 tons, The tact 
speaks for itself. None of the rivets gave way; the plate did; 
and yet it cues to be of excellent quality. There was no 
means of explaining the failure, except that the holes were 
drilled, and the burrs left by the drill had not been removed ; 
and the plates, although close at the edges, were not quite home 
all over the riveted surface, This explanation I do not regard ax 
satisfactory, although it was accepted by others, Now, if such a 
thing can happen in one case, why not in another? Fancy a 
weak bit like this in one of the bottom transverse seams of the 
Blackburn boiler, and I think we are not far from the cause of 
the explosion, Let me, in conclusion, add that, under no cir- 
cumstances should 80 lb. steam be carried in a shell 7ft. in dia- 
meter, if any portion of that shell is sed to the action of 
the fire ; 80 lb, steam is carried in marine 13ft, or 14ft, in 





be obtained to change the whole into steam at once. 

You say that “ ibly there is not in the range of physical 

i a more p d problem than this.” And assuredly this 
problem is not satisfactorily accounted for by the “‘ want of con- 
ductivity of water,” for, if so, how could certain molecules at 
212 deg. become the recipients, by preference, of over 1000 units 
of heat before enlargement and transformation into globules of 
steam ensued ? 

It may be easy to conceive that when these molecules have been 
separated from the liquid state that the enlarged volume they 
assume as steam would account for the heat absorbed being ren- 
dered latent or inappreciable by the thermometer, as that instru- 
ment does not indicate quantity but only intensity of heat. But 
how do these molecules become the recipients and carry with them 
this heat to be yielded only to bodies of lower temperature, and 
then to immediately resume the liquid form? Does this show a 
want of conducting power in either the liquid or the steam form? 
Does it not rather show that water on the attainment of that tem- 
perature, which is the highest it can possess in a liquid form at 
atmospheric pressure, would take up additional quantities of heat 
only under repression equally custome, and when said heat was 
equally administered as well? For itiis reasonable to suppose that 
if certain molecules receive heat more abundantly from their 
favourable situation than others, these molecules would tend in 
greater measure to that new order of structural arrangement— 
steam—than their fellows; and the enlargement consequent on 
this might become an active —— power to withdraw from a 
given radius the transmitted heat, so furnish that large quan- 
tity instantaneously which is necessary for the formation and main- 
tenance of the steam state. This view suggests that the receivi 
surface collects and yields up the heat to certain molecules, an 
suggests how the large quantity of heat could be obtained, and 
how it would become latent. I think, Mr. Editor, it is very pro- 
bable that where water has no foreign matter in solution to effect 
the subdivision of its molecular parts, there will be little, if any, 
increase of volume in its mass, except in such portion thereof as 
is in process of ebullition. No doubt want of Ne arco stn 4 might 
arise from the presence of matters in solution interposing rs 
to a Fees towage 4 by the molecules, over a sufficiently large 
collecting area, of the necessary supply, and so might cause a rise 
in the surface, as you arent, wee with an increase of tem- 

—_ ee the soluble matters present. A similar sub- 

vision of gunpowder by peers glass will t explosion, 
and a want of intensity of heat to produce tion may account 
for the slow combustion of gun-cotton, for w! slow combustion 
a low intensity will suffice. To discuss or speculate on the true 
nature of explosions, or of those bodies, whether liquid or solid, 
which can, or have, become reservoirs of force, so as to acquire a 
safer con , aa well as a wider range of useful applica- 








tion, is a necessary process of investigation not to be condemned 
as unpractical because the first guesses are liable to correction 
from enlarged data afterwards acquired, And I feel sure that 
such articles as yours of May lst ish useful material for re- 
flection, and ought to operate as an incentive to physicists to give 
some further and more satisfactory solution to these important 
and interesting inquiries. JOHN RaMSBOTTOM, 
Hunslet, Leeds, May 7th. 





PRIVATE BILLS, 


WE have again to remarkably quick despatch of business 
by the Denamalatoes of both Houses, 

In Sir John Kennaway’s Committee on Group 3, the Darenth 
Valley eee came on as early as the 21st ult. It was 
referred to the of Trade with a view to its being reported 
upon and dealt with as a railway bill. It has been again brought 
before the Committee and has occupied three days in hearing. 
The Chatham Com: were the chief ments, from jealousy 
that the promoters intended to favour the South-Eastern Company, 
which was denied. The bill was thrown out, 

In Mr. Ridley’s Committee, Group 7, the preamble has been 
proved of the Leeds New Railway Station Bill. This bill enables 
the North-Eastern and the London and North-Western companies 
to raise £332,000 for enlarging and extending the Leeds new station. 
The Corporation of Leeds opposed. They obtained a satisfactory 
clause touching land interests and the widening of a street. 

In the Earl of March’s Committee, Group 13, the preamble of the 
Caledonian Railway Bill has been proved, and the bill gone 


through with amendments. It authorises the raising of £124,000 
for works and lands, the establishment of a sa’ P for the 
company’s servants, the taking over the Busby way, and other 


objects. 
n Grow 


12, Mr. Evans chairman, the London, Tilbury, and 
Southend 


ilway Bill has been thrown out on preamble, Mr, 
Cripps, Q.C., appearing for the promoters, and Mr. Littler, Q.C., 
leading e opposition on behalf of the Great Eastern Company. 
The bill was for powers to enter into working agreements with the 
North London, the London and North-Weste-~, and the Great 
Northern companies; these companies to rur over and use the 
London and Blackwall line, and the portion of the Great Eastern 
line between Bishopsgate and Liv l-street stations. The pro- 
posal was characterised by pent counsel as an impudent 
attempt to throw over the Great Eastern Company. 

In Group 1, Mr. A. Mills chairman, the London and Blackwall 
Bill has been passed for the enlargement of Fenchurch-street and 
other stations. 

In Mr. O’Reilly’s Committee, Group 1, the Acton and Hammer- 
smith Railway Bill has been passed with rather important amend- 
ments. The bill is promoted by anew company, to make a railway 
of a little more than two miles, to connect the North and South- 
Western Junction at Acton with the authorised Hammersmith 
Extension; to build a new station at Acton; to authorise the 
company to run over and use part of the North and South-Western 
Junction line; and to enter into working arrangements with the 
Midland and Metropolitan companies. Proposed capital in shares 
and loan, £480,000, The Midland Company guarantees 4} per cent. 
on the money expended on the construction. 

In Group 13, Mr. Floyer has succeeded the Earl of March as 
chairman, and the Committee have gate G w and Paisley 
and Glasgow and Kilmarnock joint lines. The bill is to authorise 
the Caledonian and the Glasgow and South-Western companies to 
raise £266,600 for certain lands and works connected with their 
joint undertaking. In the same group the bills of the Glasgow 
and South-Western and the Glasgow (City) Union companies 
taken together were more difficult to settle. The first bill was for 
powers to make new roads, to acquire lands, also to acquire addi- 
tional lands jointly with the Midland Company at Glasgow. 
The City Union Bill is for powers to e a deviation of the 

-road station, and for other purposes. After a full hearing, 
the chairman stated that the Committee were agreed that the pre- 
amble of the first bill was not proved, in so far as it refe to 
the Garngad-road station, but that the Committee were willing to 
sanction the clauses relating to the College-street station, with the 

i Cara as joint owners. This condition was not ac- 
cepted, and all the clauses relating to the Midland Company were 
struck out. The Glasgow (City) Union Bill was passed. 

In Mr. J. G. Talbot’s Committee, Group 5, the Sutton Harbour 
Improvement Company’s Bill has been passed, giving power to 
raise £160, for the conversion of of Sutton Pool into a 
dock. The South Devon Railway Bill was also passed by the 
Committee, for the rai of £460,000, and for purchasing Ply- 
mouth Great Western The Great Western and the Bristol 
and Exeter companies will have a joint interest in the undertaking. 

In Mr. Wi ’s Committee, Group 8, the promoters of the 
West Lancashire Railway, who desire an entrance to Liverpool by 
way of the Cheshire Lines Committee’s route, were advised to 
come again after the authorised lines were nearer completion. 
The ra poe line would have been nearly fourteen miles long— 

capital, £3,466,000. 


ro q 
: The Orystal Palace Railway Bill, and the Crystal Palace 
South London Junction way Bills (2), with the London, 
Chatham, and Dover Bill (2), have been before Mr. O’Reilly’s 
Committee, Group 2, during the week, but were not gone through 
at the time to which these notes are made up. 

In the Lords the Rowrah and Kelton Fell Mineral Railway 
Bill, promoted by a new company, has been passed with slight 
amendments. 


and 


The a to many bills in progress in both Houses has 
been withdrawn, including the cases of the Dunmanway and 
Skibereen and Cork and don Companies’ Bill, the ter- 
kenny Railway, the Leominster and Brom: the Metro litan, 
the Pentewan Railway and Harbour, the Worcester and > 
wyth Junction Railway, the London Central, the North London, 
and the Temple Mineral Railway Bills, The following bills have 
been withdrawn :—The Bir Chester, and North Wales, 
and Wexham, Mold, and Connalis Quay Railway; the Peter- 
pore Wisbeach, and Sutton ; and the Wandsworth, Fulham, 
and Metropolitan Railway Bills. 





Tue Birmese Ambassadors, during their visit to England, ordered 
a complete plant for extensive ironworks, They pro having in 
Birma two blast furnaces, six puddling furnaces, mills for rolling 
in fact re wee het teakent Pt fatshod — f en i y 
in ite for out fini iron o' escri} 
tions. The mills are to be erected about twelve miles on 
Mandalay, the capital. 


roaching visit, say that the Em has had work- 
ide in his own factory at Oboskoff Steel-works, St. P 
nearly twice the size of the one 


for some years a steam 
erected at Woolwich. The steam cylinder of the Russian hammer 
is no less than 6ft. 6in. in diameter. This hammer was converted 
= correspondents, andsentoutin 1869. It js a50-ton hammer. 
essrs. Thwaites and Carbutt say that Sir W. Armstrong has had 
aes eo-cclle, with which te tre — pp ee lym 
6 wi cay 0 guns up 

to 100 tons in weight or even larger. The only other 50-ton 
hammer in the world is in the possession of Krupp, of Essen, 
constructed “—s his — 2 and erring an de deep o te 
many years. Wemay an engra’ e 
Woelwish hemaner appeared in ous Sas for 1873. 
The Woolwich hammer was constructed by Messrs. Wilson of 
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RAILWAY MATTERS. 

THE proposed abandonment by the North-Eastern Company of 
the Cleveland Railway has been given up. 

Tue Grant Locomotive Works, Patterson, U.S., have received 
= 65 anthracite coal burning engines for a railroad in 

THE Commissioners of Sewers have decided to co-operate with 
the Metropolitan Board of Works in regard to the scheme for an 
inner circle of railway round London, 

THE European and North American Railway bridge at Matta- 
wankeag, U.S., was recently destroyed by fire. It was 450ft. long, 


and was one of the best on the line. 
Tue works for the conversion of the broad to the narrow gauge 
between Bristol and Salisbury, Swindon and Weymouth, stock 


and Frome, and Wells and Witham, are proceeding rapidly, 
large gangs of men having been employed for several weeks, The 
—~ of June is spoken of as the time for the completion of the 
wor 

Tue following companies are now makingsteelrailsin the United 
States :—John A, Griswold and Co,, Troy, N.Y.; the Bethlehem 
lron Company, Bethlehem, Pa.; the Cambria Iron Company, 
Philadelphia, Pa., and Johnstown, Pa.; the Pennsylvania Steel 
Company, Philadelphia, Pa. ; the Cleveland Rolling Mill Company, 
Cleveland, Ohio; the North Chicago Rolling Mill Company, 
Chicago, Ill; the Union Rolling Mill Company, Chicago, Tl 
and the Joliet Iron and Steel Company, Chicago, Ill. 

THE new bridge over the Cuyahoga River, at Cleveland, Ohio, 
is completed and in use by trains, It is a double-track bridge, 
with a draw opening of 160ft., the draw s being 210ft. long. 
It is a post truss of iron, and was built by the McNairy and 
Claflen Manufacturing Company in Cleveland. The draw is 
opened by steam power, It was erected without interruption to 
travel, the old wooden bridge being in constant use by trains 
while the new one was being put up. 


THE returns showing the tonnage of coals carried to London by 
railway from Derbyshire and Yorkshire during April show a great 
falling off. The Midland carried 112,606 tons, the London and 
North-Western 65,469, and the Great Northern 58,363. The 
Great Eastern also took 54,847, derived from either the Great 
Northern or Midland, Of silkstones the Great Northern carried 
only 11,900 tons, and of the thick coal 10,750 tons. Derbyshire 
increased somewhat, Clay Cross sending 22,671, and Langley 
19,870 tons. From eight leading Derbyshire pits the tonnage was 
75,710 tons, as against 83,620 in April, 1873. 

THE railroad war in Wisconsin still continues. Considerable 
comment is indulged bp the Governor’s appointment of the 
Railway Commission, It is — that he has packed the com- 
mission in the interests of the rai but this is denied, and it 
is asserted that he is working with an eye simply to the interests 
of the entire public. The opinion is prevalent that the railroads 
are justitied in their opposition to the enforcement of the new 
law. The Wisconsin Central is, however, conforming to its re- 
quirements, but the Chicago and North-western, and the Mil- 
waukee and St. Paul, are yet doing business at the old rates. It 
a they will be compelled to conform to the requirements 
of the Act, 


WE understand itis expected that a Pullman train will begin 
running on the Midland Railway, between London and Leeds, on 
the 23rd inst. It will comprise the Pullman ace cars, and 
ordinary American passenger coaches, provided with the improved 
brakes and couplers. The time-table, we understand, is arranged 
so that thetrains will leave London at about midnight, maxing the 
run to Leeds in a little less than four hours. The trains will be 
shunted at Leeds, to permit engers to occupy their sleeping 
berths till a convenient hour in the morning. The trip from Leeds 
to London will be made by daylight, in “ parlour” or day cars, 
departing at 10.30a.m. Upon the completion, early in the summer 
of the Midland Company’s short line to Liverpool, by way of Wood- 
leigh station, the Pullman cars are to be put on the Liverpool route 
also, The exhibition car, “Midland,” in charge of Colonel 
Gouraud, of the Pullman Company, left Paris for Milan on Mon- 
day last week, It is proposed to make the tour of Italy with this 
car, and thence to traverse Germany to Russia. New trucks have 
lately been shipped to Konigsberg, for the Russian five-foot gauge. 
Several of the French companies have engaged in negotiations 
looking to acontract with the Pullman Company, 


DuRING the current year, says the Mining Journal, the laying 
of steel rails will be continued on the Central Railway of New 
Jersey, and 5000 tons have been already contracted for with this 
object. During the past three years 105 miles of steel rails have 
been laid in the main tracks of the central division, and 41 miles 
in the main tracks of the Lehigh and Susquehanna division, 
making a total of 146 miles. To this steel rail mileage must be 
added 454 miles of steel rails between Easton and Mauch Uhunk, 
laid by the old company before that road was leased. Within the 
same perio the cross sleepers of the main road have been entirely 
renewed ; hence the expenditure for new sleepers and iron rails 
must be comparatively Hight for the next four or five years, The 
steel rails laid down on the Central Railroad of New Jersey have 
thus far worn well, The coal tonnage carried over the central 
division of the Central Railroad of New Jersey last year was 
2,482,332 tons, as compared with 1,618,845 tons in 1868, 1,049,881 
tons in 1863, and 540,649 tons in 1858. A contract for the com- 
pletion of the New Castle and Pittsburg Railroad has been let, 
and the track is to be in running order by August Ist. The line 
will open up a new route from Pittsburg to the oil regions, and it 
will intersect large coal-fields, 

THE Mexican Interoceanic and International is the name which 
has been adopted by the association with which the Mexican Go- 
vernment completed a contract last winter for the construction of 
a system of railroads in that Republic. It cannot yet be spoken 
of properly as a company, for by the terms of the contract no com- 
pany will exist until 4,000,000 dols. of the capital stock shall have 

een subscribed for and 10 per cent. paid in, There are fourteen 
corporators, with whom the contract has been made, most of them 
having Spanish names, but several being foreign bankers and 
merchants, Their prospectus gives a list of seventeen cities which 
are to be touched by one of the main or branch roads to be built :— 
** One of the lines to the Pacific will start from some point on the 
Vera Cruz i and will pass across to the ocean at the 
narrowest part of the ic. The second line, after —— 
the richest and most populous part of the Mexican territory, 
terminate on the Pacific coast between the of Manzanillo and 
= — Somes line vy Pan from the latter and will have 
wo branches, one i e Rio Grande, then to connect, if 
possible, with ye BS in the United States which may 
extend to the frontier, while the other will extend—more directly 
to the north, or even west of north—across the States of Durango 
and Chihuahua, whence it may easily be extended to a connection 
with any in the United States which may reach Paso del 
Norte or the frontier of Chihuahua.” The subsidy is stated to be 
at the rate of 8000 dols. per kilometre—12,880 dols. per mile— 
in bonds, which will be, after 1876, the only legal tender 
i custom- 


pp 

‘or 8 per cent. of the im; duties at all the ci 

houses ; while if all the shall be completed in one less 
than the ten fixed by law as the limit, a premium of 100,800 ¢ dols, 
will be paid for the Government, 200,000 dols. per year if in two 
years less, yo emg ob ag in three 000 dols, 


for fifty tion fi 

or exem: rom du 

the civastion on working of the railroad for fifteen years, 
czengtics Som port duties during construction and for Sve yous 





NOTES AND MEMORANDA. 
THE American Chemist states that a water- i om, me 
peseat, and Sngussiens. te aueane, % cifete by ing good 
paper in an aqueous solution of shellac and borax. It resembles 
parchment paper in some respects; if the aqueous solution is 
coloured with aniline colours, very handsome paper, of use for arti- 
ficial flowers, is 
Tue following statement shows the quantityof grain, in bushels, 
sent from Russia and the United States, respectively, to Great 
Britain in two periods of four eo” 


860-64. 1868-72 
From Russia... ss ++ ce ee 47,376,809 117,967,022 
From United States ee oe eo 127,047,125 116,462,300 


Recent experiments of Professor Mack at the University of 
Prague have fixed + 3°945 deg. C. ( = + 38 901 deg. Fah.), as the 
temperature at which water arrives at its maximum density. In 
conducting these researches, Kumford’s method of substituting a 
thermo-electric pile for the mercury thermometer was followed, 

which means much fuller and more accurate results were 
obtained. 

In a note upon the employment of lead pipes for conducting 
water for alimentary purposes, M. Champouillon has shown that 
all the barracks and xl the military hospitals in Paris receive their 
water through leaden pipes, and that from 1845 to 1869, out of 
108,000 sick soldiers treated in the hospitals, there was not one 
single case of lead disease. The waters furnished to the garrisons 
contain from 15 to 60 milligrammes of saline matter per litre, and 
on this account, according to the author, are safe. 

In a note to the French Academy upon the different conditions 
under which lead is attacked by water, M. Ad. Bobierre states 
that he has proved by numerous experiments the law that, with 
the exception of rain and distilled water, potable waters in gene- 
ral do not attack lead in a sensible manner except when the sur- 
face is alternately in contact with water and air. The author 
believes that a great of the poisonous material in a plumbi- 
ferous water is often held in suspension, and can be removed by 
proper filtration. 

THE extraction of petroleum in Galicia dates from 1860. Oily 
matter had long been observed in the rocks, on the surface of stag- 
nant water, &c., in the neighbourhood of Balioka, M. Sukasiewit 
distilled some of this and discovered that a was present. 
Since that extensive refining works have been established. The 
wells are not over 100 metres deep. The oil is pumped from the 
wells, each one yielding from 300 to 600 kilos. daily. Some excep- 
tionally rich yield 3600 to 6000 kilos, daily. Salt water almost 
always accompanies the oil. 

In a paper on the duration of the sensation of sound, Professor 
Mayer said that experiment proved that the residual sensation only 
occupied one five-hundredth of a second in the case of 40,000 vibra- 
tions per second; but in the case of forty vibrations to a second, 
the residual vibration was one-eleventh of a second. He concludes 
that the whole ear vibrates as one mass, and the durations of these 
oscillations of the whole ear are far too short to remain one 
thirtieth of a second. He thinks that this explains our inability to 
distinguish the actual pitch of sound when that pitch exceeds cer 
tain well known limits. 

THE six largest steamers in the world, says the American Manu- 
facturer, are the Great Eastern, owned by the International 
Telegraph Construction and Maintenance Company, 674ft. long, 
77ft. broad; the City of Pekin, lately launched on the Delaware 
river, Pacific Mail Steamship Company, 6000 tons, 423ft. long, 48ft. 
broad; the Liguria, Pacific Steam Navigation Company, 4820 tons, 
460ft. long, 45ft. broad; the Britannia, White Star, 4700 tons, 
455ft. long, 45ft. broad; the City of Richmond, Inman, 4600 tons, 
4534ft. long, 43 beam ; and the Bothnia, Cunard, 4500 tons, 425ft, 
long, 424 broad. 

AN analysis of an iron slag of a fine blue colour, produced at the 
Barrow Works, in Lancashire, has been made by Mr. McD. Irby, 
in the laboratory of the University of Virginia. Its specific gravit 
was found to be 2°85, and as the powder when treated with 
hydrochloric acid emitted fumes of sulphuretted hydrogen, as well 
as the examination proving that none of the sulphur contained in 
the slag was present in an oxidised form, it seems most probable 
that the blue colour was due to sulphur, in a state cf combination 


analogous to ultramarine or lapis lazuli, The percentage composi- 
tion is given as follows :— 
Silica .. .. cf oe +s 08 ce 08 ce cf se eve 46-683 
Alumina .. oe ee 00 oe ee ee oe oe 65769 
oe ee ce ee of 1°208 


Protoxide of fron .. .. x. 
“ 








‘* manganese .. eo ce + §=61°062 

Lime .. .. of of co +s . « ce eo 30°68 
Magnesia .. «+ «2 «+ es . . ee 0987 
Boda .. .. oe «8 «8 oF 8 «+ «8 «8 ee o8 1276 . 
Potash .. so co 06 of 06 08 v¢ 0 « eo 0967 
Bulphur 22 co co -s cc ++ 00 00 ce co oe oe 2074 
99°194 


THE following statistics of the number of looms and spindles at 
resent in England were given by the Manchester Guardian. The 
test complete return for the United Kingdom was issued in 1871, 
and gave the quantity of machinery at work and standing about 
the pv of 1870. It presented the following results :— 





Spinning Doubling 
spindles. spindles, Looms. 
Running... .. .«. 32,749,743 3,291,749 405,122 
Standing.. .. 1,945,478 231,788 35,554 
Total .. 34,695,221 8,523,537 440,676 


A supplementary return issued in June, 1872, stated that the 
quantity of machinery which had commenced work during the 
year 1871 was 713,548 spinning spindles, 50,779 doubling spindles, 
and 3888looms, The return afforded no means of determining how 
much or whether any of the machinery reported as “standing” at 
the close of 1870 was included in the ay figures, but it 
seems very unlikely that so large an addition of new machinery 
could have been started within a single year. Assuming, however, 
that 400,000 spinning spindles, 30,000 doubling spindles, and 2000 
looms were set to work in entirely new mills during 1871, and 
adding a like quantity for each of the years 1872 and 1873, we 
arrive at the conclusion that the quantity of machinery now at 
work and standing in the United Kingdom is approximately as 
follows :—Spinni spindles, 35,895,221; doubli spindles, 
3,613,537 ; looms, 446,676. 

GALIGNANI says that M. de Fonvielle explains as follows the cold 
beret a yen for some time past :—**The ure of the 

ter 


of April having been excessively high for the season, the 
low temperature which occurs every year during the early of 
May is felt much more severely than usual. That is an effect of 


contrast, and down to the present moment the cold at night has 
not been at all disquieting, although the mercury has sometimes 
descended below zero, especially in the southern districts, and in 
Italy, where Mount Vesuvius is covered with snow. Vegetation 
ha advanced very rapidly, the frost will have less effect than 
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MISCELLANEA. 


In 1872 there were built in the Dominion of Canada vessels 
amounting to 115,000 tons, of which 90,000 tons belonged to Nova 
Scotia and New Brunswick. 

Mr. F. Martin, the master shipwright at Pembroke Dockyard, 
has been ordered for duty at Chatham, for the purpose of acquir- 
ing a knowledge of iron shipbuilding. 


Tue Russians are about to explore the course of the Oxus. An 
expeditiun which is being organised with this object is to ascertain 
how far the Oxus is navigable, and what is the average depth at 
various seasons of the year. 

Mr. Dickie, chief engineer of the steamship Leopold, was 
killed on Sunday evening on the tramway in the Old Kent-road. 
The deceased was alighting from a tramway car, when another 
came up in an opposite direction and knocked him down, He 
expired shortly afterwards, 

WE understand, says the Iron Trade Review, that the trial 
sinking on Cannock Chase, at Fairoak, has met with complete 
success, seeing that both the shallow and deep coals have been 
found, the former at a depth of 430 yards, and the latter at 450 
yards. The quality is said to be very goo. 

Tue Central Uruguay Railway has been completed to Darazua 
a distance of 58) miles, with the exception of a permanent way 
on the last length of 6) miles. The stations are being actively 
pushed forward to completion, and the whole of the rolling 
stock is in running order. The line has been inspected as far as 
Florida. 

Ir is stated that 4 lode of iron ore has been discovered at Mar- 
wood, about three miles from Barnstaple. Some pieces of the 
mineral have been assayed, and found to contain about 60 per 
cent, of iron, At Parracombe, ten miles fsom Barnstaple, sowe 
searches have been made by persons interested in mining, and 
some lodes of good “‘ kidney iron” are said to have been discovered. 

Mr. WatreR ASHTON, for some years manager of the branch 
bank of the Liverpool and District Banking Company at Warting- 
ton, has been appointed manager of the Sheffield Waterworks 
Company. He will not have a seat on the board and will have no 
control over the engineering works, which are in the hands of Mr. 
Hawksley and Mr. John Ayris, the latter being engineer for distri- 
bution. 

Tue Albert gold medal of the Society of Arts has been awarded 
for the present year to Mr.C. W. Siemens, D.C.L., F.R.S., “for his 
researches in connection with the laws of heat, and the practical 
application of them tofurnaces used in the arts; an | for his unprev« 
ments in the manufacture of iron; and generally for the services 
rendered by him in connexion with economisation of fuel in its 
various applications to the manufactures and the arts.” 

THE signalmen and pointsmen of the North-Eastern Railway 
have memorialised the directors of that company for a reduction 
of their hours of labour from twelve, “‘ as at present,” to eight 
per day ; also that their wages may be reckoned in future at six 
days instead of seven, A statement is appended showing the 
hours worked and the wages paid on the various parts of the line, 
The wages range from 19s, to 26s, per week, and the number of 
hours from 56 to 84. 

Ar an influential meeting of colliery proprietors and iron ove 
masters held at Whitehaven on Thursday afternoon last week, the 
chairman of the local governing body presiding, it was resolved to 
form a company for the promotion of an exchange, to be used 
principally for transactions in the staples of West Cumberland 
coal and iron, About forty members were received at the meet- 
ing, and it is expected the exchange will be opened forthwith 
in a large building in Whitehaven, shortly to be vacated by the 
London and North-Westean Railway Company, who at present 
use it as a station. 

Srxce the deplorable loss of the steamer Ville du Havre, the 
French Transatlantic Steam Company has been engaged with ex- 
periments for supplyivg their vessels with better signa! lights than 
they now possess, and a number of persons interested in such 
questions were recently invited to witness experiments with a new 
ship-light at the Point Seguin, The apparatus used had the ordi- 
nary appearance of a ship-light such asis placed at the bows of a 
steamer, but a greater contraction of the rays of light is obtained 
by means of reflectors placed behind and on each side of the light. 
Two steam-tugs were employed, and it was found that the new 
lights were visible at the distance of ten miles at sea. 

Tue Philadelphia Press says it has heard of an enterprising citi- 
zen who has promised to build a ship capable of carrying ten thou- 
sand passengers in time for use at the International U.S, Exhibi- 
tion, which is to combine a steam railway, a race course, theatre, 
shooting gallery, circus, and every imaginable modern attraction. 
He claims that his plan is complete, and has been approved by 
some of the ablest engineers. He proposes to moor it in the Dela- 
ware, and convey it at intervals to the different cities, ports and 
watering places of the continent. This monster machine will make 
about six miles an hour, and will be three or four times larger than 
the Great Eastern. 

Tue increasing development of Herr Krupp’s great works at 
Essen has made it necessary for that gentleman toraise a loan of 
no less than £1,500,000 for their enlargement. Of this enormous 
sum, which is secured as a first charge on the works, and bears 
interest at 5 per cent., the first allotment was made at 96. By 
means of a sinking fund the whole sum is to be cleared off between 
1876 and 1883, by successive drawings, at the rate of £110 for 
each £100 subscribed. ‘Ihe already vast works at Essen have for 
some time past been unable to meet the demands made on them, 

artly for the re-armament of the German fortresses and partly for 
oreign states, and large orders from the Turkish Government and 
other states are outstanding. 

THE working men of Holland, says the Journal of the Society of 
Arts, have taken up the question of the employment of young 
persons in a very energetic manner, More than 100 workmen's 
unions, including upwards of 12,000 members, were represented at 
a general meeting which took place some time back at the Hague, 
when resolutions were carried to the effect that no young person 
who had not completed his or her twelfth year should be employed 
in any factory or workshop; that between twelve and fifteen years 
of age the maximum working hours should not exceed six ; that 
no young person should be ever allowed to work hetween the hours 
of 8 p.m. and 6 a.m. ; and that three hours should be devoted to 

The meeting voted an appeal to the Govern- 
men for inspectors to be appointed toenfi the tion of these 
rules, A resolution was carried asking the Government to 
regulate by parliamentary action the system of co-operation in 
favour of the working classes, 

Tue new Canadian tariff has just been issued. Under it the 
duty on iron in bars, rod and hoopiron, plates--Canada and tinned 
—nail and spike rod, round, square, and flat, rolled plate, and 
boiler plate, is raised from 5 per cent. to 74 per cent. ad valorem. 
The following articles formerly free now pay 5 per cent, :—Ships’ 
binnacle lamps, blocks and patent bushes for blocks, iron chain 
cables, dead eyes, compasses, deck plugs, iron knees, iron masts, 
or parts of them, pumps and pump gear, iron riders, sheaves, 
shackles, signal lamps, steering apparatus, travelling trucks, wedges, 
wire rigging, copper in pigs, bars or bolts, and for sheathing, scrap- 
iron—galvanised or pig—puddle bars, bloomsand billets puddled or 
not puddled, bolts and spikes, galvanised iron wire, steel wrought 
or cast, in bar or rods, steel plates cut toany form but not moulded, 
and yellow metal in bolts, bars, or for sheathing. The following 
articles, formerly free, now pay 10 per cent.:—Locomotive engine 
frames, axles and or steel for tires of wheels 


ton rods, guide and 
slide bars, crank pins, and con 


primary instruction. 





Various articles of 
hardware formerly paying 15 per cent, now pay one-sixth of their 
value, or 16§ per eent, 
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INSTRUMENTS FOR THE TRANSIT OF VENUS EXPEDITION. 


(For description see page 321.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzavu, Rue de la Banque. 

BERLIN.—AsHER and Oo., 58, Mohren-strasat. 

ag Gerotp and Co., Booksellers. 
EIPSIO.—. IETMEYER, \ 

NEW YORK.—Witimer and Rooers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 





*,* All letters intended for insertion in THE Ena or 

ng questions, be by the name 

the writer, not i i but as a proof of 
good faith. No notice will be taken of anonymous 


To Co’ Letters are Whig in owr publishing department for 

'0 CORRESPONDENTS. —. 8 are our 

the wi u :—“B. 8. &.,” relating to diamond 
drills; “T. B., Boiler Plates ;” “T. D., Plumb Hill” “J. W. A., Tur- 
bines -” “ C. R. by fee 7” A. . &., 

road.” On application a stamp directed envelope is needled. 

H. (Portland Cement.)—J/ you will send a stamped addressed envelope to our 
publisher you can have the information you require. é 

J. O.—There may be a demand for such an invention, but you would incur 
endless difficulties in getting it taken up by the railway companies. 

J. R. W.—It is impossible to give you anything but the general answer that 
the longer the boat the better. See particulars of Mr. Froude's experiments, 
published in THE ENGINEER. : F FE 

J. 8. N.—You shouldapply to a patent agent, as you will find it very difi- 
cult to comply with Se Powe emmseny © eae Agee pe Se absence of 
proper instructions and some experience. 5 

R.—Rennie’s treatise is the best, but it is a very expensive and beautiful work. 

you have access to the Tr ti of the Inst of Civil Bngineers 
you will get all the information you want. . 

W. F. D.— You cannot do better than view the Patent-office Library, and 
make a short search among the specificutions for what you want. There 
are several patents for collapsing core barrels. : 

W. C. J.—They are distinct societies with different objects. The secretaries 
will supply you with full information. her egy the Society af Engineers, 
6, We hambers, Westminster, Institution of Mech 7 
Engineers, 81, Newhall-street, Birmingham. 

Supscriser.—Jf your pump runs at the same rate as the engines and is effec- 
tive, a Senne St Sor the plunger would more than suffice. But no 
de; can be placed on a pump with lin. stroke running at 400 
strokes per minute. The arrangement is wrong from beginning to end. 

J. R.—There is nothing new about your scheme which is practicable. It would 
be impossible to bank up the centre of the bed of the Thames as you propose. 
The construction of a great canal from Deptford to Lambeth has often been 
suggested, and it is not improbable that the work will yet be unde: taken. 

Grass Maxer.—Jf you can show that the steam jet has never before been 
used in emnetien Cle Os Kamae, yes Ss ee © pues 
which could be upheld, but we much doubt it. Everything would depend 
on the way in which the specification was drawn, We cannot advise you 
to apply for such a patent. 

R. L—The steam contained within the boiler could not take up sufficient heat to 
evaporate any appreciable quantity of water, and so an explosion from the 
cause you suggest would be impossible. The whole weight of steam in the 
boilers at the time of the explosion only ted toa few pounds ; and as 
the capacity of steam for heat—that is, its specyic heat—is only about “05, 
that of water being one, you will see that very little water indeed could 
have been converted into steam as you suppose, Besides, there is no evidence 
that the steam was superheated at 


BRIGHT NUTS AND BOLTS. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent give me the address of makers of bright 
nuts and bolts for engineers ? oO, 


BURNISHERS. 
(To the Bditor of The Engineer.) 
Srm,—Where can I buy burnishers for burnishing silver, and where 
can I get a blood stone for the same purpose ? AN AMATEUR. 


HOT WATER JOINTS. 
(To the Editor of The Engineer.) 

Srr,—I see in your last issue a letter from “D. C. J.,” expressing him- 
self dissatisfied at the behaviour of his india-rubber rings. If he will 
take a piece of tallow and rub it on one of the flanges in each joint, he 
will find, when he next takes it off, it will separate without a murmur, 
Or he might try another sort of joint. Make some light iron rings, say 
lin. X 3-16in. “Wrap these with strips of flannel or linen, and saturate 
them with a mixture of boiled oil and white and red lead mixed to about 
the istency of paint. Smear one flange with tallow, as be- 
fore, applying a little fresh paint every time the joint is broken. 

Pye ill, 12th May, 1874. R. MELLor. 
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STRIKES, 


In a recent impression we placed some facts concerni 
the sources from which Great Britain derives her weal 
before our readers, and called particular attention to the 
three principal causes which may operate to deprive us as 
a nation of the means of paying our way. These are the 
exhaustion of our coal-fields; a refusal on the part of labour 
to raise coal for manufacturing purposes ; and, lastly, the 
irs of the products of our manufactories unsale- 
able. We did no more than allude to this last possible source 
of national ruin, because the subject is of too much import- 
ance to be dismissed in a few words. It deserves full and 
careful consideration, and we return to it now in the hope 
that it may, when properly put before such of our readers 
as represent not capital but labour—and we have many 
such readers—lead them to a better understanding of the 
ultimate result of all such struggles as that now going on 
in almost every corner of the British Isles where iron or 
coal is worked. iia 

Our income depends on the possession of something to 
sell in the first place, and in the possibility of selling it, in 
the second. There are two ways in which the coal and 
iron which we raise and make may become virtually un- 
saleable. In the first place, there may be no demand for 
coal, and iron, and cotton goods, and other products of labour 

roduced by the aid of coal, in which case of course they 
me practically valueless, A thing is just worth what 
it will fetch—no more and no less; and if the world de- 
clines to have —s to do with our goods, then we may 
starve in the midst of plenty. Our goods would be of no 
more use to us than the chest of doubloons was to Robinson 
Crusoe on his island. It may be urged that we are assuming 
the existence of an impossibility. We may be told that 
coal, and iron, and cotton , can always be sold because 
there will always be a demand for them. This is the theory 
which lies at the root of all strikes. The men invariably 
take it for ted that it is impossible for any condition 
to exist under which a market will not be found for English 
wares. So far from this being true, however, capitalists 
know to their cost that English goods are very frequently 
unsaleable. We do not mean by this that they cannot be 
sold at all at any price, although even this is not rare, but 
that they cannot be sold at a price which will enable the 
capitalist to obtain some return for his money. And here 
we are met by the fact, continually overlooked, that the 
whole nation is dependent for its means of living on a com- 
eed few men, who carry on its mining and manu- 
acturing operations. Mines are not worked, coal raised, 
iron e, or calico woven by the nation as whole, but by 
a limited body of ———_ who find the money and the 
knowledge requisite for carrying on these operations, If 
now it so pleased these men, they might to-morrow close 
all their pits, and blow out their blast and shut 
up their mills, and so deprive the nation, for a time at least, 
of its income, In a word, they might leave us nothing to 
sell. Again, without doing this, they might combine toge- 
ther and so raise the price of iron, coal, and cotton goods 
that the world would refuse to buy from us; that is to 
say, they would render the whole source of our wealth 
unsaleable. If such a course were adopted by capital, a 
storm would be raised throughout the length and breadth 
of the land which it would not be easy to allay, and the 
sovereign _ would in all probability compel our 
capitalists, by force of arms if need be, to fix such prices 
for their goods as would enable sales to be effected, and 
the national income to be maintained. Owing to the opera- 
tions of causes on which it is not necessary to dwell; no 
such event has ever taken place in any country as a uni- 
versal combination of capitalists to fix prohibitory prices on 
their wares; andit isequally certain that notevenin a limited 
district, have capitalists bound themselves together to 
raise prices to such a point that sales could not be effected. 
lt may be assumed, indeed, that the capitalist rarely, if 
ever, takes any steps to reduce sales, and it follows that 
these men never have adopted a policy which would tend 
by its operation to reduce the national wealth. What- 
ever other sins may be laid to their charge, in this respect 
they are blameless, 

If we turn to labour, however, we find that the case is 
totally different. Men bind themselves together by hun- 
dreds of thousands to fix prices which are prohibitory, and 
so lessen the national income. No doubt they do not in- 
tend as a rule to raise prices to such a point that sales 
cannot be effected, and the great mass or main body of the 
workmen believe, as we have said, that English coal and 
iron can always be sold for just whatever we please to ask 
for them; they do as they are told by their leaders. But 
this is not true of these leaders. These men usually possess 
a fair, in some cases an excellent education, and they should 
stand between labour and capital, and ascertain for them- 
selves whether the wages demanded by the men will or 
will not render sales impossible. If the men in a given 
district come to the comlnalen that a capitalist is paying 
less than he ought to pay in order that he may enrich him- 
self, then they are justified in ing to work. When 
the capitalist’s profits are small, and he is compelled to 
—- nearly prohibitory prices in order to make any profit 
at all, then a strike becomes unjustifiable. It is, if we 
may make use of the word, a national sin, because the 
pr Haman so far as in them lies, endeavour to reduce the 
income of the country, and some one must as a result be- 
come poorer. Indeed it is well known that great strikes 
inflict enormous miseries and sufferings on persons and 
families who are totally innocent of offence. A great 
strike, then, is like a war, sometimes justifiable, always 
deplorable, and never to be entered upon without the most 














mature and cautious deliberation. If we apply these pro- 
positions to the daily p: of events in our mining 
districts, it will be seen that just now the strikers are 
oa and peculiarly in the wrong. It is good 
policy always to maintain prices at the ti hest ible 
point, and if we sell a ton of iron to France or America 
we are justified in getting all we can for it, and when prices 
rise men have a right to receive > oa wages than when 
they are low. But to demand higher wages or to resist a 
reduction when sales are falling oif and prices drooping is 
not justifiable. At the present moment Belgian iron can 
be sold in London at lower rates than Staffordshire iron, 
and a rise in the price of English iron would render it quite 
unsaleable. But without a rise in price how are the men to 
get high wages? An ironmaster may be making several 
thousands a year, but these thousands represent after all 
only a very small percentage of profit on each ton of iron 
made, and a mere trifle of increase in wages to each man 
may absorb the whole and leave the business totally unre- 
munerative. If the increase is charged to the would- 
be purchaser then the iron cannot be sold, so it 
must come out of the employer's pockét. In some 
cases the men see this, and say very plainly that 
they want the rise to come not out of the 
master’s but out of the purchaser's pocket. This is all 
very well, but the purchaser is, as a rule, free as air ; he 
can be bound by neither masters nor men, and if he de- 
clines to pay the increased rate, then to put it on would be 
simply, as we have said, to render the iron unsaleable. 
There is, on the whole, excellent evidence to prove that, in 
spite of the obvious character of these facts, labour does 
combine, as we stated above, to render our goods unsale- 
able, and in this respect the men are infinitely worse 
citizens than the masters, and have infinitely less regard 
to the observance of conditions essential to national pros- 
perity. We have not explained why it is that masters act 
differently, nor shall we stop to account for the policy of 
the men; it is enough that the facts are as we have given 
them. 

A strike can only be regarded in one or two lights. 
Either it is an attempt to soles profits or to raise prices, 
Of course the men seldom look on it in this light, and con- 
centrate their attention on the raising of wages, without 
much regard to the source from which the rise is to come. 
We have already stated that if the master’s profits are too 
high, the men are in our opinion justified in demanding a 
larger share of them, that is to say, more wages; but we are 
strongly disposed to think that a strike intended to raise 

rices is nearly always quite unjustifiable. The masters 
fan very large interests at stake, and as a rule they are 
exceedingly keen, shrewd men, well apprised of all that goes 
onab ,and not disposed,to throwaway a chance of turning 
over money. From the verynatureof the position which they 
occupy, they must be far better judges of the price which 
coal, or iron, or calico, ought to be sold at than the men, and 
the latter may safely leave the adjustment of this point with 
the master. As a rule, however, we venture to think strikes 
intended to raise prices are rare. The men will refuse to do 
more than a limited amount of work in order to keep 
supply down and prices up, but they will not cease work 
altogether ; and in this regard we do not see that any 
national interference with strikes and strikers is required. 
The case is different as regards strikes to obtain a larger 
share of profits. These are often undertaken in the most 
reckless manner, and in utter defiance of every inte- 
a oe that of the strikers. Such operations are 
we have endeavoured to show, offences against the nation 
as a whole; and it is a question whether a wanton strike 
does not deserve to be punished by the nation. It is cer- 
tain that po has its duties as well as its rights ; and 
if, as we have pointed out, all the coalowners in England 
were to combine together and close their pits for six 
months or a year, would not the Government inter- 
fere for the good of the nation as a whole, and compel 
the pits to be worked? Has not labour its duties as well 
as its rights? and would not the nation be justified in 
restraining, within reasonable limits, the operations of any 
large body of men who, by declining to work, caused 
direct injury to the nation? The abstract propriety of 
this proposition will not, we think, be disputed. The 
great difficulty is to know how to apply it in practice ; 
and we fear that the problem will remain insoluble as a 
whole. On one or two matters of detail, however, legis- 
lation is possible and advisable. Some alteration should 
be made in the Masters and Servants Act which would 
facilitate the introduction of the contract system. It is 
found to work well elsewhere ; why not here? An iron- 
master, for example, under this system, would hire all his 
hands for three months certain at a given rate. At the 
end of that time wages would be readjusted, and so on. 
It might not be impossible to establish a spectes of council 
of masters and men, to meet four times a year, and settle 
what prices and were to be got for the next quarter. 
The scheme is worth trying. It would, in principle, differ 
from arbitration, which does not work very well. Any- 
thing, in short, is worth trying which affords the smallest 
hope of putting an end to the disastrous warfare now being 
by labour against capital; a war the cost of which 
to the nation will be counted in hundreds of thousands of 
pounds sterling. 


BOILERS IN THE NAVY. 


Wuen Mr. Ward Hunt brought forward the navy esti- 
mates for the ensuing financial year a few nights since he 
painted a melancholy picture of the condition of our iron- 
clad fleet. A very large proportion of our fighting ships, he 
told the House of Commons, was unable to go to sea for 
want of boilers. Ship after ship thus disabled appeared 
on his list, and we er from his statements that the 
wear and tear of boilers in the navy is something almost 
without el in our mercantile marine. The life of the 
boilers of our ironclads seems to extend over not much 
more than three years, and though with heavy repairs they 
can be made to out a miserable existence for another 
year or two, yet the pressure must be reduced, and no posi- 
tive reliance can be placed on them. Now, in the mercan- 
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tile marine the life of a boiler properly used may be taken 
at seven years, during which period it will require some 
heavy repairs, it is true; still the boilers of the ships on the 
principal ocean lines may be taken to last half as long again 
as those of our ships of war; and if we consider the time 
they are at work as compared with the hours during which 
our ironclads are under steam, they last more than three 
times as long. The relative durability of boilers may 
perhaps be best measured in terms of the number of tons 
of coal they will burn before breaking down; and esti- 
mated by this standard, it is evident that naval boilers are 
by far the most short-lived of their race. So serious has 
the evil become that a commission has been appointed to 
investigate the whole subject of the wear and tear of boilers 
in the navy, and we have no doubt that their report will 
prove extremely valuable. At present we have no precise 
information as to the way in which naval boilers deteriorate 
most rapidly. So far as we are aware, however, the destruc- 
tive influence—whatever it is—appears to attack principally 
the uptakes and the crowns of the furnaces; but in only too 
many cases the boilers go all over, the iron being deeply 
pitted in the steam space, while the rust can be removed in 
great flakes from the tube plates. Pending the operations 
of the Commission we can bring no light to bear on the sub- 
ject that has not long been available to engineers; but it 
may be useful to consider briefly and generally what are 
the means which may be adopted to prevent decay in 
boilers without going into minutize. 

The boilers of men-of-war are worked under very trying 
conditions. They may be under steam for three or four 
days, and then not have a fire lighted for as many weeks. 
Then the ship is put out of commission, and months may 
elapse before she again gets steam up. Under such cir- 
cumstances, it is inevitable that corrosion must take place 
in certain portions of the boiler, unless special precau- 
tions are employed to prevent it. The places most likely-to 
suffer are the front tube-plate and uptake. When the fires 
are first lighted a considerable deposition of water takes 
place here. This deposition results from a combination of 
the hydrogen of the fuel with oxygen, which combination 
escapes from the furnace in the form of steam, and is con- 
densed on the plates. In all cases this water is intensely 
corrosive. If any one of our readers wishes to demonstrate 
this fact for his own satisfaction, let him procure a piece of 
sheet iron pipe 4ft. or 5ft. long, and lin. in diameter, with 
one end turned for about 3in. at a right angle to the rest. 
Let this pipe be disposed almost horizontally, with a small 
inclination downward from the elbow. Let the elbow 
open over a small Bunsen gas flame and the apparatus 
is complete. The Bunsen burner should be kept 
alight day and night for about a week. A plentiful 
supply of water will flow off from the lowest end of the 
pipe, much discoloured with oxide of iron, and in a very 
few days it will be found that the pipe is reduced toa 
mere shell of sound metal, the inside containing a 
heavy coating of rust. We shall not stop to explain 
here why this action takes place. That it does take 
place is enough for our purpose ; and we have no doubt 
that something very similar occurs in every boiler if 
water is suffered to condense on the metal when the fires 
are just lighted. Steam is got up much more frequently 
in proportion to the whole time under steam in naval 
boilers than in those of our mercantile marine, and 
thus we have one source of deterioration. Another lies in 
the fact that the boilers of ironclads are never properly 
ventilated. The air on the lower decks of these ships is 
notoriously damp, and when in port, or not under steam, 
the funnels are struck, and the top covered with a canvas 
hood to keep out rain, and there is no longer any current 
in the boilers. The soot in the tubes and uptake becomes 
damp, and is kept damp by the want of ventilation, and 
rusting progresses rapidly, so rapidly that it is not unusual 
for the plates of an uptake to be corroded nearly through 
in six or eight months. To get over this, some engineers 
light fires of shavings in the boilers now and then, in order 
to dry them ; but the remedy is probably worse than the 
disease, because of the deposit of water on the cooler por- 
tions of the boiler, in the first instance this water being 
highly charged with pyroligneous acid, which is injurious 
to iron. The best way of getting over the evil would be, 
on coming into port, to have the tubes cleaned, and 
the whole uptake and every accessible portion of the 
heating surface carefully cleaned, and the plates then coated 
with some of the cheap, coarse mineral oils, which would 
do much to prevent corrosion. On every fine day a wind 
sail should be opened into the stokehole and the cap of 
the funnel lifted; all the fire-doors and dampers should be 
opened, and the passage of a current of dry air from the 
deck right through encouraged. In winter the lighting of 
small fires in the stokehole—not in the boilers—to dry the 
air will be found advantageous, and at a very moderate 
expense a machine may be made and used which will drive 
a current of hot dry air through each boiler for half an 
hour or so at a time. As regards the inside of the boiler, it 
might be advisable, when in port, to expel all air by passing 
in acurrent of carbonic acid gas, which has no appreciable 
effect on iron, and closing up all the apertures of the boiler. 
We need hardly stop to explain that all the carbonic acid 
gas required can be made from chalk, and will of itself dis- 
place the air in the boiler. If this scheme is regarded as 
too Utopian, then let precautions be taken either to pre- 
vent any possibility of change of air taking place within 
it or else have perfect ventilation; nothing can be worse 
than opening manholes and permitting a tedious change 
of the contents of the boiler to take hss, fresh damp air 
being continuously and slowly supplied to promote and 
carry on oxidation. Either complete means of ventilation 
should be provided or the boilers should, as far as the 
interior is concerned, be hermetically sealed. 

It is maintained by some engineers, however, that the 
wear and tear which takes p in port is moderate, 
and may be reduced to very small proportions indeed 
as compared with that which takes place when + 


ship is under steam; and that there is no di e 
fact that the surface condensers are the culprits. Why 
they should be worse offenders in the case of ships of war 


than in that of merchant ships we hope the Commission on 





Boilers will be able toascertain. For the moment we pro- 
nounce no theory on the subject, except that the possi- 
bility is that while under steam surface condensers in the 
navy are not more likely to injure a boiler than those in use 
elsewhere than in the navy. They initiate decay, however, 
and this decay is accelerated and rendered more important 
by the conditions under which naval boilers are worked— 
or rather, are not worked—and to which we have just re- 
ferred; and we cannot avoid asking ourselves the question 
whether it might not be much better in the case of ships of 
wartorevert tothe use of injection condensers. High pressure 
cannot be used with salt water, because the deposits formed 
are so copious and hard that boilers which cannot be 
cleaned all over, are burned out. If boilers were used to 
every a of which access could be had for cleaning, 
this objection to the use of salt water would come to 
nothing. It must be understood, furthermore, that it is not 
because sea-water contains salt that it cannot be used with 
high pressures; the salt can always be kept within 
bounds. The difficulty is caused by the presence of sul- 
phate of lime and other substances which are soluble in cold 
water and insoluble in hot water, and which are conse 
quently deposited on the heating surface. Now, there are 
two reasons why injection condensers might be used with 
marine boilers in the navy. The first is, that there appears 
to be good reason for using pressures not much over 25 lb. 
The last number of Naval Science contains an article on 
compound engines in the navy—of which we shall have more 
to say—in which the advisability of keeping down pressure 
in our ironclads and other men-of-war is strongly insisted 
on. If low pressures are used, then the surface condenser 
is not necessary, and the lives of the boilers would be 
greatly prolonged. But even though high pressures were 
retained, better results than any to be had from the surfave 
condenser would perhaps be obtained by using a feed-water 
heater in which the temperature of the feed would be 
brought up to the boiling point or even above it, the 
water ing over a series of trays on which the sulphate 
of lime would all be deposited. This might be effected by 
a double-stage condenser ; that is to say, one in which the 
steam exhausting from the engines would first be brought 
into contact with a small jet of cold water representing the 
feed ; by this about one-fifth of the steam would be con- 
densed, and the sea-water so far diluted. The rest of the 
steam would then be condensed in an ordinary surface 
condenser much in the usual way, first passing through and 
among the trays down which the feed-water Lastly, 
the feed should be turned into a plain cylindrical boiler, 
say three feet in diameter, either heated by a separate fur- 
nace, or better still, by the waste heat, and in this raised to 
the boiling temperature, and from that turned into the main 
boilers ry evaporated, All the lime which escaped the 
trays would be deposited in the heating boilers, which, 
allowing for the efficiency of the waste steam in the first 
place, would probably require not more than 10 per cent. 
of the surface of the main boilers to be quite effective. It 
may be urged that this arrangement is very complex. If 
any one with a competent knowledge of the subject will 
take the trouble to set the heaters out in connection with 
an injection condenser they will see that the apparatus is 
cheap and simple as compared with a surface condenser 
and its circulating pumps. Even if this were not the fact, 
however, the plan is worth consideration under the existing 
condition of our naval boilers, 





THE IRON AND STEEL INSTITUTE. 


TaE second meeting of the members of this Institute was held 
on Thursday in the rooms of the Institution of Civil Engineers, 
the sitting being devoted to the reading and discussion of papers. 
The president, Mr. I. Lothian| Bell, cccupied the chair. There 
was not a very large attendance of bers. Several large and 
a gold and silver jugs and cups were shown, 
intended to be presented to the chiefs of the Belgian Reception 
Committee as a mark of acknowledgment for the splendid reception 
Son to the Association on the occasion of its recent visit to 

um, 

The first paper was one read by Mr. A. Pye Smith, A.L.C.E., on 
“The —— and Finishing of Iron and other Metals by Solid 
Emery Wheels, and on Machine hy ee J Designed for such 
Purposes.” The author first descri e nature and composition 
of emery, and referred to its use in ancient times, mentioning that 
the alchemysts thought it the most probable source from which the 
philosopher’s stone was to be obtained, believing that it increased 
the weight of gold when melted with it. It was only in recent 
times that successful attempts had been made to consolidate 
granular emery into wheels, and nearly all the cements tried 
were objectionable in some or many points, until the silicate 
of lime formed under Mr, F. Ransome’s patents was rendered 
available for the purpose after considerable difficulty. The name 
of the Bessemer ery Wheels was given to the improved wheels 
made by this process, by permission of Mr. Bessemer, the chairman 
of the somes’ Stone Company. The advantage of making a 

inding stone of so hard a material as emery. soeaiing the 
Gicenl in hardness, is increased by the form of the angles of the 

ins composing it, which have been crushed in such a way as to 
— all the corners sharp and cutting; and the difference between 
a sand thus artificially made and the i 


nce 





o water-worn sands 


of nature, of w common sandstones are made, was ly 
shown by a series of highly magnified representing various 
natural and artificial san grits. The patent Climax machines 


for the use of emery wheels were then e: ited and described ; 
they had been specially designed with a view to general con- 
venience in the use of emery wheels, and presented many novel 
points likely to find favour with practical men. The various pur- 
poses for which emery wheels may be economically used were 


then described, such as fitting iron and brass taking the 
scale and hammer marks off t iron work, trimming work for 
in chilled iron and other 


the lathe, bolts, nuts, &c., cutting slots 
metal, s ing turning tools and chisels, and making chisels 
out of old files, &c, A number of specimens were shown of chisels 
and other tools ground out of old files, and solid bars of steel 
without any fire; one blade was cut out of a jin. thick file, with a 
bevel 34in. long, and at the end as thin as paper, but with the 
temper undrawn. The débris collected under an emery wheel in 
a few moments were shown, and the iron a by a magnet 
from the dust from the wheel showed it to = cent. of 
the whole débris. A number of experiments were described, 
intended to com: the work done by emery wheels with that of 
, &c. With the chilled and other hard 


pn pe was even more fay wy In — _ brass 81 0z. were 
| ground away per minute by the emery w or eighteen times 
more the file could do, and one cubic inch was cut away in 
thirty-three seconds, or sixty-seven times quicker than the 
In hard yellow brass the superiority of the emery wheel was 
shown by its doing eighty-three times, and even 162 times more 
work than the file. e articles which had been operated upon 
by the emery wheels, which were exhibited, were inspected with 
considerable interest. 

M. Debey, of Brussels, remarked that Mr. Smith had omitted 
to mention a very interesting use to which emery wheels might 
be applied. He had found by the adoption of a gradual motion, 
with automatic action for the return motion, he had been able to 
polish rollers in the most perfect manner. 

Subsequently the working of an emery wheel which had been 
brought into the lecture-room was shown, and various articles were 
submitted to its action. The thanks of the Institute were voted 
to Mr, Smith for his paper. 

Mr. George J. Snelus, associate ‘of the Royal School of Mines, 
next read a paper on this subject. The paper was intended to 
supplement one on the same subj:ct by Professor Forbes, the 
foreign secretary, recorded in the *‘Proceedings” of the Institute, 
vol, i., 1872, though spiegeleisen had been long known as a 
peculiar product of certain ironmaking districts, its real nature 
was fora long time but partially understood, and its manufacture, 
at least in England, was to a certain extent a secret even so 
lately as two years ago. But the discovery of large supplies of ore 
suitable for making spiegel had so developed its manufacture since, 
that he was betraying no secret in speaking of the conditions involved 
in its manufacture. Only eighteen months ago spiegel was sold 
at £14 a ton, while now it was little more than half that sum. 
The starting point in the manufacture of spiegel was the possession 
of an iron ore containing a considerable quantity of the oxide of 
manganese, Such an ore was found in the spathic carbonates of 
the Siegen district, and in more limited quantities in our own 
Brandon Hill seams, and spiegeleisen been made as an acci- 
dental product for many years in Sweden, and was also made, he 
believed, some years ago at Ebbw Vale. So long as spiegel was 
used for making iron in the old way it was of very little 
value, but the discovery by Mr. Mushet of its value as an 
adjunct to the Bessemer process, and its subsequent application 
by their late president, raised this material from the cate- 
gory of common iron to a dignity second only to that of 
Bessemer steel, and so far no other substance yet known 
is capable of taking its place economically in the manufacture of 
steel. The great rise in price which took place two years ago, 
coupled with the discovery in Spain of large supplies of suitable 
ores, had led to a large development in its manufacture; but the 
credit of first making the manufacture a commercial success in 
England was due to Mr, E. W. Richards, manager of Ebbw Vale, 
call his chemist, Mr. Parry. It had lately, however, been made 
successfully in large quantities by the London Steel Company, 
Dowlais Iron Company, Bolckow, Vaughan and Co., Sir J. Brown 
and Co., andbythe West Cumberland Iron andSteel Company. This 
easy success was due in a large measure to the spread of scientific 
knowledge and the pursuit of scientific methods in its manufac- 
ture. Spiegeleisen consists essentially of an alloy of iron, man- 
ganese, and carbon, and the ores from which it is made must 
contain oxides of iron and manganese mixed in sufficient quan- 
tities to allow of about 10 per cent. of manganese in the alloy 
and a quantity of oxide equal to this to escape in the slag, as 
otherwise the slag is dry and infusible and the iron grey and 
graphitic. Charge A and the resulting metal and slag showed that 
the greater of the manganese could be reduced, but with this 
there was difficulty in working the furnace. Charge B was a 
sample of a good charge, and worked with very fair results, as 
300 tons per week were made from this charge in a furnace 55ft. 
high and 19ft. across the bosh. If a high economy of the man- 
ganese was required, and a large percen wanted in the metal, 
the furnace must be worked slowly, with high pressure, small 
tuyere area, and high temperature of b. 


Charge A. Cwt. Spiegeleisen produced. Slag produced. 
Manganiferous ore 76 .. Iron .. «se os 84°37... Silica .. «+ 29°70 
Coke .. «+ «+ 45.. Manganese .. 985.. Alumina.. .. 14°90 
Limestone .. «- 16.. Combinedcarbon 420.. Lime .. «. 48°70 

Graphite .. .. ‘32 «« Oxide of man- 
Silicon .. .. ‘99... ganese.. .. 3°00 
Sulphur .. .. ‘04 
Phosphorus .. ‘09 
99°86 
Average of ore Spiegeleisen 
Charge B. Cwt. and. produced. Slag obtained. 


80: 
Mixed ores 72 .. Silica ..14 ++ 83°08 .. Silica .. 33 


Coke.. .. 33 .. Alumina. 6 Manganese. 12°30 .. Alumina.. 14°6 
Limestone. 16 .. Manganic Carbon .. 390 .. Manganic 
oxide .16°5 .. Silicon .. ‘54... oxide .. 16°0 
Lime and Sulphur .. traces.. Lime and 
magnesia 3 .. Phosphorus 08 .. magnesia 320 
Oxide of 
iron .. 47 


The average composition of a good spiegel slag should be— 
Silica, 35; alumina, 15; lime, 30; manganic oxide, 12 to 20. Such 
a was green, vitreous, smooth, and with a conchoidal fracture. 
It was remarkably fluid. Although the slag carried away a large 
quantity of manganic oxide it had not been found practicable to 
recover this by returning the to the same furnace. The 
characteristics of a good spiegeleisen are:-—(1) A highly crystalline 
fracture with large clean cleavage planes; (2) tendency of the 
fractured surfaces to irridescent tarnish; (3) the analysis should 
show 10 to 12 per cent. manganese, 4 to 5 per cent. combined 
carbon, under 1 per cent. silicon, under ‘1 per cent, phosphorus 
and copper, and traces only of sulphur and other elements, The 
object of its use in the Bessemer and Siemens steel making pro- 
cesses was to remove the surplus oxygen which the metal retains, 
and thereby change the _— from one which was rotten at a 
red heat, although tough enough when cold, to a metal which 
would work well either cold or hot. Bender had found that there 
remained in the metallic bath ‘35 per cent. of oxygen to be removed 
by the carbon and manganese of the spiegel, but Mr. Snelus had 
not found quite so much, mainly because in his case the process 
had been stopped a little earlier, but the general results agreed 
pretty closely. 5 per cent. of spiegeleisen was found to be suffi- 
cient to remove the redshortness, and even a less quantity if the 
spiegel was used in thesolidform. 5 per cent. gave about a quarter 
carbon and manganese to the bath, and was the qoy Seneiy 
used in ing rail steel. Of late years this had been made 
harder, and 8 to 9 per cent. spi is used, which gave 4 to 
5 cent, carbon and manganese to the steel. A good white iron 

t be used in the ered of spiegeleisen, and would give an 
increased yield, but probably not so geod a product. When melted 
spiegeleisen was u — was so far homogeneous that no 
practical difference could be detected by chemical analysis of 
patos from different parts of the same cast, as illustrated by the 
0 ea 


llowing analysis : 





Top of ingot. Bottom of ingot. 
Iron .. eo oe 00 ce co oe OORTS co oe 99°264 
Carbon «se ss os 08 08 of oe BID se oe "835 
Bilicom.. cc ce cc ce of ce eve 044 2c oe 045 
Galghur se ce co 0s co co co CR oo oo COS 
en © se 08 e8 ve ee = oe oe D 
SIN oi 60 <0 op oe oe coe cia ee 
99°924 99°912 

In the discussion which followed, Mr. Parry, of Ebbw Vale, said 
from the time of his first experiments with ' e 

how to prepare it, and his process had not since 

















May 15, 1874. 


THE ENGINEER. 





331 





was that in several of his visits to the Continent he endeavoured to 


was being done at Ebbw V: 
or. Bleme a the peculiar effect of spiegeleise: 

. Siemens remarked on the e of spi m on 
steel, and the ja which were brought about in various kinds 


of iron by the of that substance, 
Mr. Riley referred to the desirability of working upon other 
metals than manganese in combination with iron. Chromium steel 


had been made in America, and it had been stated that it con- 
tained no carbon, which much doubted. He thought they 
might try whether chromium would have something of the effect 
of manganese on iron. The American steel in question had been 
found to be very good, and on being tested a small amount of 
chromium had been found in it. In 1858 he had found if he used 
an addition of 1 per cent. of manganese, iron which would not 
otherwise weld was made capable of being welded. A small 
pear a Ag manganese seemed to be required to make steel 


Mr. Snelus said he had tested American chromium steel, and 
found no chromium, but 1 per cent. of carbon. 

Mr. Riley, in reply to a question, said he had not estimated the 
quantity of chromium he found in the American steel, but he 

ound its undoubted presence, the yellow chromate of potassa 
being precipitated. Some pig iron he had tested contained 4 per 
cent, of chromium. 

Mr. Baker said he thought they ought not to take it for granted 
that it was oxygen that was in the melted iron to the extent sup- 
posed. He should say it was much more likely to be carbonic 
oxide. The carbonic acid made the pigs honey-combed, and that 
pe Ra they had to put spiegeleisen with the metal to make it 


° 
Mr. Meyler said he had made several analyses of chromium 
steel, but he had never been able to find a trace of chromium. The 
steel was a beautiful material. 
Mr. Parry said by heating steel in vacuo he had obtained car- 


bonic oxide. 

Mr. Riley said chromium alloyed readily with iron, making it 
excessively hard. The crystallisation of iron was independent of 
the existence of manganese, 

The President remarked, with regard to the effect of manganese 
upon steel, why 1 per cent. to 14 per cent. added to iron should 
make tke difference it did could not be explained. He to 
tender the thanks of the Institute to Mr. Snelus for his valuable 


paper. 





The next paper, which was ‘‘ On the absorption of Hydrogen by 
Grey Pig Iron; also on 
Cadmium, Bismuth, and Magnesium, by bg Pig Iron Heated in 
Vacuo, in Vapours of the same,” was read by Mr. John Parry. 
In this paper the author showed that on heating iron in vacuo, 
with a view of determining the absolute amount of hydrogen and 
carbonic oxide known to be contained in iron by Graham and 
others, that a vacuum could not be obtained for any length of 
time at a high temperature, although at a common red heat a 
vacuum could be readily got, gas being continually evolved in 
gradually diminishing quantity, the amount of carbonic oxide in- 
creasing with the temperature, this always occurring in spite of 
the following precautions, viz.:—Double porcelain tubes with glaze 
between, glass tubes enclosing clay tubes, tubes heated in a fused 
bath of blast furnace slag ; india-rubber connections kept cool 
in vessels of water ; dried pure mercury used for Spre pump ; 
yet the evolution of appears to be due to the iron, for empty 
tubes, as above, yield no gas. Failing, therefore, to ascertain the 
absolute amount of gas and iron, the amount of hydrogen which 
pig iron previously fused in vacuo could absorb was determined by 
the use of a modification of Geissler’s mercurial air- ump, con- 
nected with a porcelain tube containing the iron ; on heating the 
latter in hydrogen, the quantity absorbed could be read off on the 
graduated fall tube of the pump, and was checked by reheating 
the iron in vacuo (without removal from the apparatus), and col- 
lecting the gas evolved. Grey pig iron thus treated absorbs about 
twenty times its volume of hydrogen, which is again evolved on 
heating in vacuo together with a variable quantity of carbonic 
oxide, source of the latter unknown. Carbonic oxide is not 
readily absorbed ; four experiments gave no absorption, one with 
wrought iron showed an absorption equal to four and a-h 
volumes, and from 4 to 6 per cent. of the carbonic oxide used had 
been converted into carbonic acid. Fresh experiments are needed 
in this direction. ee hydrogen to be the vapour of a ve 
volatile metal, it was thought probable that iron on being hea 
in the vapour of the more volatile fusible metals in sealed glass 
tubes, exhausted of air, might absorb these metals just as it would 
hydrogen. Experiments with zinc, magnesium, cobalt, bismuth, 
and cadmium, show that pig and wrought iron take up minute 
quantities of the above met On reheating the iron in vacuo 
(tirst carefully cleaned with acid and filed bright) distinct subli- 
mates were obtained, which proved with zinc and cobalt to be the 
metals ; the others have not examined. The quantities were 
too minute for ordinary analysis, and required the use of the 
spectroscope. Pig iron made from ores known to contain zinc also 
gives a faint sublimate on heating in vacuo, and showed faint indi- 
cations of volatilised metal under the spectroscope, but no certain 
indications could be obtained, the apparatus being imperfect. 
Pig iron fused with zinc and bismuth appears to retain traces of 
these metals. Copper treated as descri absorbs zinc vapour, 
which is again evolved on heating in vacuo. The metals appear 
to alloy with iron, alloys being, according to Matthieson, solicits ed 
solutions of one m in another, this essentially agreeing with 
Graham’s explanation of the absorption of hydrogen by grey pig 
iron, viz., the affinity of hy m for iron is as the attraction ad- 
mitted to exist between a soluble body and its solvent. Deville, 
however, imagines a new kind of porosity in metals of a greater 
degree of minuteness than the porosity of graphite or earthen- 
ware ; the intermolecular porosity of iron is not sufficient for the 
some gas at ordinary temperatures, but it is supposed to be 

eveloped by the expansive agency of heat. 

One or two members having made a few remarks, the President 
observed that they knew that a large quantity of gas was taken 
up by Bessemer steel before it became of the proper quality. He 
hoped Mr, Parry would go on with his experiments, and endeavour 
to obtain more facts, and that when he had obtained them he 
would lay them before the Institute. On their behalf he begged 
to thank Mr. Parry for his paper. 

per ‘‘ On the condition 


Mr. E. Handfield Morton next read a 

: > S i _ Fe Marcha: meg d wong 
‘ew experiments upon the subject noticing t 
ili in the insoluble wh 


silica was obtained uble residue when n pig iron con- 
taining a large quantity of silicon was dissolved by dilute sulphuric 
in vacuo instead which might have been expected as 
the result of the decomposition of the pig iron under these conditions, 
This fact appeared to clearly point out that the theory of silicon bei 
intimately mixed with pig iron was untenable, at least as 
this particular pig, w’ was a No. 1 Bessemer containing 4°612 
per cent, of silicon, and was ore not at all unlikely to contain 
silicon i if that element ever occurred in pig iron in 
such a condition. He had made many experiments wi' view 
of ascertaining whe in a state of combination in 
pig iron. The author went on to describe in detail the various 
processes he Den vy these From the results 
porte b ought it might fairly be concluded that the silicon 
con’ 


| form in pigiron. On comparing the 
; | kinds of iron used it was evident that the effect of hydrogen upon 


the Probable Absorption of Zinc, Cobalt, | pall 


alf | United States for 





results obtained from the two 


the silicate of iron was iden the same in both cases ; and this 
had led him to believe that the amount of silicon lost by the iron 
in each case was due to the silicide of iron are of 
iron-saturated silicon ; or, in other words, that the silicide of iron 
was supersaturated, and consequently the non-saturated atom of 
silicon united with the h; leaving a lower silicide of iron un- 
decomposed. It was his intention to endeavour to and 
isolate definite silicides of iron. If the experiments thould ve 
successful the chemical composition of the silicides might Ww 
some light upon the forms of combination of silicon in the various 
kinds of pig iron now in use. In conclusion, it might be fairly con- 
sidered from these experiments that silicon in pig iron is not con- 
tained in a state of mechanical admixture (except perhaps under 
peculiar circumstances), but is a chemical compound of iron and 
silicon, absorbed, so to , in the pig. 

Thanks were voted to Mr. Morton for his paper, and the meeting 
adjourned. In the afternoon several members attended by in- 
ee inspect the new testing works of Mr. D. Kirkcaldy, 

mbeth, 





The last meeting was held on Friday. It was half-past past eleven 
o’clock before there was a sufficient number of members present 
to justify the commencement of the proceedings. Mr. U. Bagnall 
— and apologised for the absence of the president, Mr. I. 

wthian Bell, M.P., who was engaged in a committee of the 
House of Commons. 

Mr. G. W. Maynard, of the United States, read the first paper 
on “*The Iron Ores of the Lake Champlain Region, U.S.” He 
first, however, called attention to the coal and iron deposits of 
the United States, and explained their position and extent by 
means of maps and diagrams, Four great coal-fields were shown, 
the anthracite field apn by smallest of them. The iron ores, 
like those found in the Lake Champlain region, extended from the 
Canada line down to Washington county. In some places there 
were great hills of iron ore from 200ft. to 900ft. in height. The 
iron region included ten counties, and embraced an area of 13,361 

uare miles, the section peor | one great range of highlands, 
celebrated for its wild and beautiful scenery, The most important 
of the iron districts was that of Lake Champlain, comprising a 
length of 180 miles, and extending to 500ft. below the level of 
the ocean. On the New York side there were several valleys 
which opened into the Champlain, the most important being Lake 
George, 230ft. above Lake Champlain. The course through which 
it empties itself into the Lake lain afforded a water power 
second only to Niagara. This was only ten hours from New York, 
furnishing to the New Yorkers a most attractive resi- 


quantity of charcoal consumed per ton of ore, and several other 
minor ts and workings were described. The Cedar Point 
Iron Company are working, at the southern point of Port Henry, 
a blast furnace which will be the first in the United States to 
employ the Whitwell stoves, and it will also be the most — 


the estimated amount being £90,000. A second one will be erec 
on the completion of this. With the furnaces of the Crown Point 
Company will be six large blast furnaces on Lake Champlain, 


smelting magnetites exclusively with anthracite coal, and about 

irty miles away from the fuel. The titaniferous magnetites 
which are found ten miles north of Port Henry were next de- 
scribed. The entire absence of phosphorus is a feature in these 
titaniferous ores, the author having only been able to find the 
minutest traces. The peroxidised magnetites in the Clinton county 
were next described. The ores here occur in distinct veins. The 
Champlain forge or blooming process was next described. In the 
American iron regions charcoal is bought and sold by the bushel. 
A complete tabulated stat t of analyses of Lake Champlain 
ores was appended to the paper. 

Mr. Whitwell asked Mr. Maynard if the Champlain ores could 
be smelted by themselves, or if it were necessary to mix two or 
three kinds together in the blast furnace. 

Mr. Maynard said the great bulk of the magnetic ores which are 
mined are mixed with other ores, three or four varieties of which 
are found there. 

The Chairman said he confessed with Mr. Whitwell that he had 
been unable to fully grasp all the details of the paper, but when it 
came to be printed he should, like the rest of the members, read it 
with that interest which it deserved, and which he was sure it 
would thoroughly repay. The paper had, however, left this general 
ey | that the iron making resources of America are enormous, 
and that the Americans are thoroughly aware of that fact, and that 
they are using their best efforts to develope those resources. 
Doubtless in the course of time they will be making iron be- 
yond all bounds. While perhaps our resources will be on the 
decline, they will be just fully developing theirs. He proposed a 
vote of thanks to Mr, Maynard for his admirable paper, which was 
carried nem. con. 








Mr. Be next read a paper on ‘‘ Berryman’s Feed-Water 
Heater.” He said a feed-water heater becomes an important 
and necessary adjunct to steam engines and boilers in all cases 
where it is an object to economise fuel by utilising the heat which 
remains in the exhaust steam after it leaves the engine. The 
saving of fuel may be only a secondary consideration to the manu- 
facturer when compared with other advantages, such as greater 
durability, and consequent increased immunity from repairs or ex- 

losions of steam boilers when supplied with feed-water free from 





dence, e ancient floor of this valley was formed by two 
classes or systems of rocks—first, the primary, consisting princi- 
y of gneiss; and the second, the lower transition, or rocks of 
the Champlain group. The elevation of some of the points in 
the district reached as high as 5467ft. Dr. T. Sterry Hunt, in the 
report of the geological survey, says the iron ores of the Lauren- 
tian system in Canada are for the most part of the magnetic 
species, and are similar in geological relations and mine ical 
character to the ores which occur in the same system in northern 
New York to the highlands of southern New York and New 
Jersey, where they had long been mined to a great extent. 
Similar ores in Norway and Sweden occur in rocks of the same 
age. The magnetites of the Washington county were not worked 
alone, but were mixed with the richer northern ores as to give a 
pig iron yield of 50 per cent. The ores of Essex county are more 
or less sulphury. e sulphur mineral in these ores being pyrrho- 
tine, concentrated in veins, admitted of easy separation. The 
proximity of these ores to the lake, coupled with the cheapness 
with which they can be mined and shipped, had caused them to 
be much sought for by the Pennsylvanian iron men. The Crown 
Point Iron Company’s works were among the first deposits worked 
in the Champlain district, As long ago as 1827 iron was known 
to exist there, but it was not until 1835 that the great wealth 
there concealed begun to be appreciated, when Messrs. Penfield 
and Harwood built a forge in which they reduced the ore. It proved 
of admirable quality, and soon established its repute for wire and 
the better grades of ste:l. The Messrs. Hammond also owned 

e deposits contiguous to the Penfield mine, and in 1845 they 
built the first charcoal blast furnace on Lake Champlain. This 
was successfully operated for over twenty-six years, when the 
works were destroyed by fire. The first pig iron ever used in the 
mer conversion was manufactured in this 
furnace. Notwithstanding the works of Hammond and Penfield 
had been wrought for so long a time, the amount of ore extracted 
had not made much impression upon the deposits. Two years 
since Messrs. Hammond purch the Pentield and Harwood 


grease at a temperature of 212 deg. A great number of heaters 
are in use, which he classed under three heads: First, open- 
heaters, which bring the exhaust steam and feed-water into direct 
contact, and by their construction cause the pump to work hot 
water. Second, those known as tubular heaters, with tubes fas- 
tened at each end with two independent tube sheets, which allow 
the pumps to work cold water, and force it through the tubes, 
while the engine exhausts into a casing on the outside of the tubes, 
Third, the coil, or worm heater, through which the pump forces 
cold water, while the engine exhausts into a casing on the outside of 
the coil. The objections to these were noticed in some detail. He 
then proceeded to describe his important improvements over former 
modes of heating, and removing the sediment from feed-water be- 
fore being supplied to steam boilers by using the heat from the ex- 
haust steam of non-condensing engines, also the heat in the 
exhaust steam of condensing engines, which has heretofore caused 
the loss of power and injection water, which he proposed to save. 
The structure of his apparatus was shown by means of a diagram. 
The tubes used in the apparatus are seamless, or solid drawn brass ; 
they do not pass Premed the tube sheet, as in boiler work, but the 
ends rest on a collar or shoulder formed for them by boring out the 
tube sheet, which has also bosses cast on it against which the tubes 
are a into a bearing of two inches of sulid metal, and their 
ends expanded into a recess, One of these tube sheets forms the 
bottom of the watercylinder, and it is made sufficient/y concave on its 
upper surface for thedeposits to collectat its centre, from where they 
are readily blown out by the cock which is attached to the centre 
of the tube, we working hours the blowing off may be ad- 
vantageously effected by the pressure exerted by the feed-water 
while being forced through the heater. At other times a hand- 
hole can be opened, and the bottom cleaned out. The water 
formed by the condensation of steam in the tubes is carried off by 
the drip pipes, and is not used again under any circumstances, on 
account of the grease contained init. Two heaters may be used 
if desired in combination, in which case the first would be used 
solely to heat the feed-water for the boilers, and the second to 

d the surface exhaust steam, which would pass into it, 





interest, and formed the Crown Point Iron Company, ting of 
some of the most prominent iron, coal, and railway capitalists in 
the United States. England was also represented in the company. 
The 1! had built a railway making a junction with the New 
York and Canada Railway, being thereby placed in connection 
with the anthracite regions of Pennsylvania. An extensive and 
systematic plan of mining is being adopted under Professor 
erring, and important hoisting machinery provides for an output 
of 500 tons of ore per day. These ores are now shipped, and used 
in the furnaces along the Hudson and elsewhere for the manu- 
facture of Bessemer pig. Another element which contributed to 
the manufacture of so pure a pig iron by the Messrs. Hammond 
was that they used for flux a nearly pure calespar, and, with char- 
coal as fuel, no other result could have been expected. An 
analysis of this and several other ores mentioned in the paper were 
set forth in the paper, but were judiciously omitted in the reading. 
The large development of these valuable ores will undoubtedly 
give an impetus to the erection of Bessemer and Siemens plants on 
the eastern seaboard. At present the only Bessemer works are 
those of Troy, New York, and Bethlehem, Pennsylvania, and the 
3-ton plant for spring steel at Syracuse, New York. The ores of 
the Moriah district were next described. These have turned out 
to be the largest deposits of magnetites in the world. In 1849 
operations were commenced, and in 1853 a company was formed 
under the superintendence of Professor Emmons, the State geolo- 
gist, and they took a lease of the remaining property for the 
purpose of extracting the phosphates from the iron ore to be used 
as fertilisers. It was extraord! that the company agreed to 
turn over to the owners of the property all the iron ore after they 
had extracted the corp j 4 it, in addition to paying them 
a handsome royalty, as a natural consequence the company 
ee oe te sp tp a 
Wi . who own e adj mine ; 
but in 1864 the company took the working i 
own hands, and since then the two companies have been working 
= by side. pny: gone by ve cok can out that 
e —-_ o! e two com are uni only an 
i ne of demarcation separates them. Such was th 
of the eae Seats wae Se, seen rise in 


of the mine into their | posi’ 





sufficient water of course being drawn from the second heater to 
keep the temperature low enough for condensation. Among the 
advantages claimed for this heater are the following :—The ability 
of the steam tubes to expand and contract with varying tempera- 
tures, without causing the damaging strains to which heaters are 
subject that are constructed with tubes fastened in both heads, 
The capacity of the heater for containing a large quantity of 
water, and which insures sufficient time for it to become settle! 
and thoroughly heated before being fed to the boiler. The facili- 
ties for cleansing the heater. The advantage of requiring but one 
pump, when open heaters require two, which occurs in all places 
where there is no water pressure, and of avoiding the constant 
trouble and risk of overflowing the feed-water into the recess-pipe, 
to which most open heaters are subject. The feed-water reaches 
the boiler at a temperature of 212 deg. Fah.; and this high result 
is consequent on the large amount of heating surface, and the 
constant passage of the exhaust steam through the tubes which 
takes place whether the boiler is being fed or not. There is no 
place in which the water of condensation can lodge in the tubes, 
and there is therefore loss of power, which would otherwise be 
incurred by driving it through them, as in horizontal tubes. Then 
the heater has also the additional advantage of increasing the 
power of wpe eye bey aes by the action of the cold water 
on the outside of the tubes in the lower part of the heater, which 
gives results to some extent similar to that of a surface condenser. 
The Chairman said they were very much indebted to Mr. Berry- 
man for his invention, as it would ameliorate an evil that had 
long been felt by engineers in working steam boilers. He bore 
testimony to the usefulness of a similar heater that he had em- 
ployed. He asked how the tubes could be cleaned out if a deposit 
settled upon them. 
Mr. Berryman said the grease in the water which became de- 
ited in the tubes, or any other impurity, could be removed by 
the water being forced through the taben. 


Thanks were voted to Mr. for his paper. 





A paper by M. Petin was next read by Mr. Forbes on ‘‘ The 
Pernot wh Furnace for Puddling Iron and Manufacturing Cast 
Steel,” M. Petin cag pe to give any explanation that might 
be required. The author said in the paper published some months 
back, which M. Molinos brought before the Society of French 


to | Civil Engineers on the 6th of last month, he first called attention 


to the new mechanical process of puddling invented by M. Pernot. 
In this furnace charges of 18 owt. of fine iron obtained from char- 
coal pig, or 22 owt. i iron made from common pig, are 
et ok elton bom tokio te tothe te 
i ‘rom dou reble the 
i ay poidling furnace. With pig 
tons per run, which operation 
One ton of this pig gives nearly 19 owt. 
of bars, It is a curious sight to see seventeen or eighteen balls 
vely from the same furnace, the last ball being as 

hot and as free from cracks as the first one, and remar 
The cost of production, compared with it of 
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ordinary fu shows in favour of the new system an economy fap a ager Ay ng fw by that species of om oh 1412. Improvements in the method of and in for Hzatine the 


of at least 32s. per ton, The process of M. Pernot is now a prac- 
tical one, and carried on with the certainty of obtaining the dif- 
ferent products expected from a puddling furnace, such as fine iron 
from pig, ordinary iron, and puddled steel. In the old 
furnace it is always the same layer of iron which is subject to the 
action of the scorie, and the parts touching the bed and bottom 
do not come within the influence of this action. In the rotary 





furnace, with inclined bed or bottom, the different come 
successively in thin sheets just as are along by the 
rotary motion to the upper region of the furnace, and there they 
are not submitted too long to the oxidising action, because imme- 


diately after they dip down again into the bath in the lower part 
of the furnace, The same reasons — very complete heat- 
ing of the whole mass of metal. M. Pernot has furnaces with 
ro bed or bottom for the fusion of steel, by ing to it the 
superheating obtained by means of gas generators and Siemens’ 
regenerators. To say that he has su ed would not be wholl, 
correct. This process, from the peculiar mode of loading, ani 
from the action of rotation, which gives a better heating and more 
rapid decarburation, has so much improved the condition in which 
cast steel can be obtained that there is no longer any analogy 
with the old methods. The same gas producers which were used 
for a Martin-Siemens furnace are now applied to this new furnace, 
giving twice as much steel in the same time as before, and with a 
corresponding economy in the working expenses. Cast steel rails 
have Som remelted without any addition of pig iron, but the 
operation has taken rather long—between seven and eight hours, 
The wants of their works have led them to use the furnace for 
remelting cast steel rails with the addition of pigiron. Grey pig 
iron, with the addition of spiegeleisen, has in the Bessemer pro- 
cess been converted into perfectly malleable steel without addi- 
tion of iron or steel scrap, as is necesary in the old furnaces. 
Other advantages of the furnace of M. Pernet were pointed out, 
and the kind of work it was capable of doing. 

Sir J. Alleyne and Mr. G. C. Galloway made a few remarks, 
The latter gentleman said he would make a statement which he 
had no doubt would set every mind thinking, namely, that he be- 
lieved the operation of puddling to be wholly unnecessary. The 
presence of sulphur and phosphorus in manufactured iron was, 
he believed, due to a great extent to the process adopted in its 
manufacture, those elements being absorbed from the fuel which 
was used. It had been, indeed, proved that manufactured iroa 
contained more of those substances, and of other impurities, than 
the ore did from which it had been made, Mr. Galloway was 
about to enlarge on this subject, when 

The President (Mr. I. L. Bell, M.P.), who had then arrived and 
taken the chair, said he had to ask him to confine his remarks to 
the paper which had been read, otherwise it would be impossible 
to make progress in getting through the business they had before 
them. There were one or two other papers on the list, but un- 
fortunately he was obliged to attend a committee of the House of 
Commons. He had begged off for a short time to be present at 
the closing meeting of their session, and as some formal matters 
had to be disposed of, he asked that that business be now taken 
before the remaining papers were read, They would allow him to 
thank M. Petin for the paper they had just heard read, The first 
resolution to be proposed was—‘‘ That the best thanks of the Iron 
and Steel Institute be and are hereby given to the presidents and 
council of the Institution of Civil Engineers for having kindly 
granted the use of their rooms for the purpose of the meeting.” 
He was sure those who remembered the difficulty of hearing at 
Willis’ Rooms, where they last met, owing to the noise of the 
traffic, must be convinced that they had profited by the change. 
But, whether they had or not, they could not be insensible to the 
kindness of the council of the Institution of Civil Engineers for 
granting them the use of that very handsome building for holding 
their meetings. 

Mr. C. Bagnall seconded the proposition, which was carried 
nem. con. 

The President said he had to announce that in consequence of 
a pressing invitation they had decided on visiting Barrow in their 
summer meeting. Barrow itself was of course only a portion of 
a highly interesting district, and their visit would embrace Lan- 
cashire and the Cumberland mines and ironworks, He was sure 
they would agree with him that the council had acted wisely in 
profiting by this kind invitation on the part of the ironmasters 
of Barrow and the neighbourhood. The date of the meeting 
would be the last week in August. Some time ago they were 
cordially pressed to visit the United States, and no doubt, in- 
terested as they were in the development of the iron trade, there 
was much to induce them to visit the ironworks of that com- 
paratively remote district, where they would doubtless be re- 
ceived most hospitably. But the council felt that looking to the 
long distance, an institute like theirs, embracing 700 or 800 mem- 
bers, could not accept such an invitation, at least at present, as it 
would be so exceedingly difficult to a out. They would not, 
however, yet return an official answer; but with their permission 
he would, in the best terms of which he was master, endeavour 
to convey to their friends in the United States their high appre- 
ciation of their kindly feelings towards them, and at the same 
time to intimate their deep regret that at all events at the present 
time they could not avail themselves of their kind invitation. 
They had also received an invitation from Prussia, and he believed 
another from Sweden. They, however, felt that having held their 
last autumn meeting in a foreign country it — be an injustice 
to others if they again left this country, and therefore they gave 
the preference to Barrow, in the hope that it would be more con- 
venient to the members at large. They would therefore also com- 
municate to their Prussian friends their inability at present to 
accept their invitation. In 1875 they might, perhaps, be able to 
visit the German ironworks, This matter concluded the formal 
business to be brought before them. 

Mr. Maynard, through whom the American invitation to 
America had been made, said he did not know how many 
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ciency of a subordinate mineral; and on 
th t of the districts would be interesting. 
The places he had = which the spathic ores, termed 
chalybite, or white of iron, were found were as follows, 
— ame ig he tng RAS RR 
erset, Durham, France, Spain, Portugal, Algeria, 
Germany, Austria, Sweden, and other places. So faras was known 
chalybite did not exist in America in sufficiently large quantities 
= - ~ oe an Se ee eee 
manufactured from a variety of ores, the special importance of 
the spathic carbonate had gone, th in Germany and Austria 
it might for many years retain exceptional advantages. 
Mr. Maynard said there were two spiegeleisen furnaces he knew 
of in America, 


The next and last paper was “‘On Power Cuniing for Rolli 
Mills,” by Mr. F. x Variey and E, Furness, which was ee 
Mr, Varley. There was not, as far as the authors were aware any 
clutch or coupling in use that could be included in the title of a 
power clutch, or any means of coupling which was employed in 
picking up shocks and strains in either reversing, starting, or 
stopping heavy rotating such as rolling mills. It occurred 
to the authors that a means for arresting arotary body in motion 
quickly, or altering the direction of rotation without a sudden shock, 
could be obtained by altering the direction of the force of such strains 
and at the same time gradually controlling them by a counteracting 
spring or elastic force accumulation. A diagram exhibiting shafting 
with a hydraulic coupling was shown, as well as a model, in 
explanation of the construction of the apparatus, The ram has 
legs or projections, which move —~ in ots or recesses which 
allow the ram to _— into the cylinder, but prevent it turning 
round init. Inthe water of the cylinder are placed india-rubber 
balls or elastic air chambers. Upon motion being communicated 
by the clutch, it causes the cylinder and the ram to revolve 
together, and drive the wheels and the cams acting against one 
another, like the horns of a common fork clutch. On any sudden 
strain the attachments will notreceive theshock, bué will continue 
to rotate, and the screw-shaped face of the ram on the similarly 
shaped boss of the wheel will force the ram into the cylinder, and 
com the elastic material in water, which will spread the force 
of the blow over a period of time, destroy its intensity ; and 
when an equilibrium of power is established it will resume its 
original position by the screws gliding back over one another in 
ae tery as the strain is reduced. The form of coupling wasnext 
escribed, and several advantages claimed for it. The waste of 
power which usually occurs would be obviated by this form of 
coupling ; moreover the exceeding simplicity of construction, and 
pee oape ee facility and iness with which the coupling 
could be adapted to existing —oe without expensive altera- 
tions, it became a matter more of practical trial and experiment 
than one of cost, more especially when we consider the man 
and important uses to which a mode of coupling can be a plied. 
If in this respect the authors had been able to solve a pooblens of 
such vast commercial importance, and had in any way contributed 
to set at rest a subject which had been a continual source of 
anxiety and trouble to engineers, they would feel themselvesamply 


rewarded. 
' CT a of thanks to Mr. Varley was adopted, and the session 
to) 


Mr. “Crampton’s puddling furnaces at Woolwich were visited by 
a number of the members in the afternoon. 
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757. Improvements in Kwyirrinag Macutnes, Robert Gottheil, Linden 
Strasse, Berlin. — A ccmmunication from John Schmitt, Coblenz, 
Prussia.—2nd March, 1874. 

976. An improved ArtiFictaL Fort, Elizabeth Marriott, Holloway, 
London.—a communication from John Thompson Duley, Sydney, New 

mg pet ot aan ~ oat - . 
57. Imp! t pparatus for FLusnine Sewers, Drains, Reser- 
vorrs, and other Lnaagengor applicable also for 4 
quantities of water or other fluid, Robert William Peregrine Birch, 
Westminster-chamb Victoria-street, Westminster.—2nd April, 1874. 

1162. Improvements in Borino TonNELS, and in machinery or apparatus 
to be employed therein, George William Heaton, Holland-road, 
Brighton, Sussex. 

1169. An improved method of and a; tus for Propucine a Licut, 
— -_ Voisin and Pierre Dronier, Rue St. Fargeau, Paris.—4th 
April, 1 

1221. Improvements in Tarasuina Macuines, John Day, Reading, Berks, 
—8th April, 1874. 

1270 Improvements in and applicable to Hypravutic Presses used for 
seed crushing, oil expressing, and other similar purposes, James 
Downs, Kingston-upon-Hull, Yorkshire.—13th April, 1874. 

1297. Improvements in Drittinc APPARATUS, Ji McKay, Newcastle- 
on-Tyne.—15th April, 1874. 

1819. Improvements in TwisTInc Macuinery known as ‘ trap twisters,’ 
og umb, Folly Hall Mills, Huddersfield, Yorkshire.—16th Apri 
1335. Improvements in the manufacture of Parer Bags, Edward Thomas 
Hughes, Chancery-lane, London. — A communication from Félicien 

Daugoise, Brussels,—17th April, 1874. 

1355. Improvements in the manufacture of Peat into Fue, and Caar- 

coat, and in apparatus and appliances to be employed for such pur- 

also applicable tojthe — of wood, Wilhelm 

e, street, London, and Samuel Richard Smyth, 
Gresham-street, London.—18th April, 1874. 

I ts in CoLtourine Biocks for Praiytina FioorcioTas 




















would have been able to accept the invitation ; but even if there 
had been only so few as twenty-five, they would have been most cor- 
dially received. If, however, they could not come as the Iron and 
Steel Institute of Great Britain, they would be most cordially en- 
tertained as individuals, 

Mr. Bagnall proposed a vote of thanks to the president for the 
manner in which he had presided over their meetings during the 
session. 

The President said the labour he had in connection with their 
Institute might be truly said to be one of love. He did not know 
that there was any event he looked forward to with greater satis- 
faction than meeting the leading members of the iron trade at 
their session, not only on account of the pleasure he derived, but 
because he always felt he went away wiser than he came. He 
wished them all good health, and that they might meet in strong 
numbers at Barrow in August. 

The president then left for the House of Commons. 

Mr, Bagnall having resumed the chair, called upon Mr, Charles 
Smith, of Barrow-in-Furness, to read his paper on “The Spathic 
Ore Districts of Europe.” 

It was, however, read by the secretary, Mr. Jones. The author 
said in the Bessemer process for the manufacture of steel an essen- 
tial element was the addition of spiegeleisen. Until very recently 
the production of this metal in Europe was believed to be de- 
pendent on the use in the blast furnace of a certain proportion 
of spathic iron ore. Hence indirectly the supply of this mineral 
was of the highest importance to the Bessemer steel trade. “As 
the supply of spiegeleisen seemed to be very limited it became 
important to know if the existing production could be increased 
by obtaining additional supplies from fresh districts. To gather 
information on these points the author made a number of journeys 
to most of the localities where spathic iron ore was known or 
believed to exist, In the late summer of 1872, when in Sw he 

the small make of in that country 
to be indefinitely extended by the opening of mines of a peculiar 





and other fabrics, Benjamin Thomas McKay, Kirkculdy, Fifeshire, N.B. 

—2lst pri ’ 

1384. New or improved apparatus for CLeantne, WaITewasuina, CoLour- 
InG, Parntine, and Coatine Ceriinos, Watts, and other surfaces, 
James Francis Thys, Smethwick, 

= a an Song in the manufacture of Hearturvas, Edward Smith, 


, Wor e. 

1388, Improvements in Steam Enores, William McNaught, sen., John 
McNaught, and William McNaught, jun., , Lancashire. 

1390. Improvements in WarTex-cLosers, and in | peel a rng | water 
ouPply apparatus, A N.B. 

1392. Improvements in Kyitrina Macuines, William —» ys 
Southampton- London.—A communication from Bick- 
ford, New York, U.S. 

1394. ay wet ee in the Preservation of ALIMENTARY SUBSTANCES, 
Miles Henry Smith, Wandsworth, Surrey. 

1396. Im; ents in the manufacture of ArTiriciat Butrer, Charles 
Hennick, Great St Helens, London.—A communication from Lewis 

ew id 

1898. New or improved means or agents for Disnvrectine and Dropo- 
RISING purposes, Hart, Ann bone, London. 

1400. Improvements in AvTomaTic Repgatina Firge-arms, Charles 
Francis Humbert, Watford, Hertfordshire, and David Joy, Middlesbro’, 


1402. I its in A 1c Coupiines for RalLway CARRIAGES 
and Wagons, Francis Rowland Clarke and William Hilton, Heaton 
Norris, Lancashire. 

~~ a in oe ye of Exrractine gt Dome 

PPER, an apparatus for same, Alessandro Gallico, Catherine- 
court, lane, London.—A communication from Michelangelo 


Stella, Turin, 7 

1405. 1mprovements in means or apparatus for Raisina Sunkew Vessets 
sndotherobjct, which improverneta are ala appliable aa 

Sou London. — A communication from 

MR Lh i - hot air, vapour, shower, and 
salieleh Heoak exh tals tgueeaanie comet oe cemee 
1408. Tepvoremerts ietiensiontiaten of daanatine Vers, Sele Aneny 
Branton Williams, Gardiff, Glamorganshire,—29nd April, 1874, 





Feep-water for Steam Generators, John lor, Newchurch, near 

Ra’ Lancashire. 

1414. Improvements in Inpicatrma the Srzep of RoratTinc Suarts or 
i". _ammeaabpeay academe maaan 

1416. Improvements in apparatus for Inpicatinc and Recorprixe the 
Distance Run by Surps or other vessels, Feargus O’Connor Robinson, 


1418, Improvements in machinery or apparatus for Inoxwo, PREsstNo, or 
Smooraine Cots and other textile fabrics, and garments or other 
cettes Senet Comet, ant Ser ether Eke guys, Setet Bell 
1420. Improvements in the manufacture of Parzr-sanctnos, John Henry 
Lincoln’s-inn-fields, London.—A communication from Fran- 


Paris. 
: arses in oy hy se Mary ody soot, Plasto 
8 ames ‘8- - Ww, 
Essex.—23rd April, 1874. . ‘ 
14%4, Au — method of and apparatus for Surpriyise Oxycen in 
Rooms other closed wherein the air is vitiated by the burn- 
of gas or other Matthew Wilson, Loughborough-road, 


1425. A new or improved Rerracrory or Fire-REsIsTINGc MATERIAL, 
Robert Reston Horne, Glasgow, , N. 

1426. Improvements in the means employed for CoLLectina, TREATING, 
Distersutine Sewaor, John Towle, Oxford. 


1427. Improvements in riveting and other a; to be used in 
Constructine SHips, Brarpces, and other metallic structures, James 
, Glasgow, Lanarkshire, N.B. 


1428. A new process for Preservine Eaos by means of the carbonic 
anhydride and alkaline Emile Budde, Auteuil, Paris. 
1480. A ee . ee TuBE-ExPanDER, William Thomson, Glasgow, 


1431, Improvernents in means or apparatus for Warminc Raitway and 
ARBIAGES, and other places and buildings, William Broo! 
-lane, London.—A communication from Jean Jules Adolphe 


Chaumont, Brussels. 

1432. Improvements in the construction of Fimz-crates, Robert Chalk, 
use An im ed Tr Mac Benjamin Templar, Birkdale. 
vi DAL-POWER HINE, in Tem} 

South; yd om : : 


port, 
1435. Improvements in the manufacture and separation of certain MixED 
Coat Tar Propucts, Charles Lowe and Jobn Gill, Manchester. 
1436. Improvements in apparatus for Uritisine the Waste Heat from 
steam = and other furnaces, Gam Mason, jun., Manchester, and 


cock, £ 

1487. Improvements in machinery for making Bots, Spikes, and Rivets, 
Benjamin Marsden, Manchester. 

1438, An improved = Currinc Rock or ~ ant ay _ 
substances, applicable for tunnelling, mining, and quarrying, ping, 
or dressing stone, and for other like operations, Richard Werdermann, 
Princes-street, Surrey. 

1439. anger in Looms for Wravine, and in apparatus connected 
therewith, William Crabtree and William 


» Henry Bottomley, Bradford, 
Yorkshire, and John Naylor, —; a. 

1440. Improvements in YMAKING cHings, Charles Dening, Chard, 
So. —24th April, 1874. 

1442. Improved SeLr-winpina Apparatus for clocks, musical boxes, and 
other s purposes, John William Wignall, Manchester. 

1443. An improved apparatus for FacixiTaTine the Waettine of GRAvING 
Toots, Edward Primerose Howard Vaughan, Chancery-lane, London. — 
A communication from Valentin Messier, Paris. 

1444. Imp its in hinery be ee ~~ : ree, also to 
other stamping Scott, ester. 

1446, Sapesweeneens In eee of Execrric Lieut, and in the 
apparatus employed therein, parts of which a us ure also appli- 

cable to other electrical purposes, John Henry Johnson, Lincoln’s-ina- 

fields, London.—A communication from Francois Ernest Mersanne, 








aris. 

1447. Improvements in Spits for surgical purposes, Hippolyte Guillery, 
Sven, tlaiemn. 

1448. Improvements in the Use of Prrroteum and such like oils for 
gat SE ag igs mag 

means or 3 em 2 

Great Rumelboteest, London.—A communication from Louis Charles 
d’Homergue, New York, U.S. 

1449. Improvements in the construction of FrrePkoor STOREHOUSEs suit- 
able for warehousing furniture and for other such like purposes, 

‘hom: on. 


Srrainine partially Firurp or semi-solid su el Kinnear 
Clark, Bui London. 

1454. A New Compounp of Leap a ble to the purposes for which 
white lead and red lead are em: hy A ere 
such compound from galena, Jules David, Rue St. Anne, Paris. 

1457. Improvements in Manaues, David Carlaw, Glasgow, Lanarkshire, 


1458. _oo— — n Locomorive CarriaGes for tramways or common 
illiam Dundas Scott-Moncrieff, Glasgow, Lanarkshire, N.B. 

1459. Improvements in apparatus for InpicaTine and Reoisrerino the 
Spgep of Revo.vine Macaryery, and of certain other moving objects, 
Marshall Arthur Wier, Abchurch-lane, London. 

1462. Certain improvements in Power Looms for Weavrna, and in appa- 
ratus for cu’ and ama | fabrics when woven double, face 
to face, Henry ww, W: field, and John Knowles, Blackburn, 

1464. ees in Wasuine Macuies, Ashworth Pilling, Accrington, 


1465. The manufacture of Paint from a black ted obtained by the 
utilisation of a chemical by-product or refuse hitherto considered use- 
less, and for improved apparatus connected therewith, Robert Owen, 
Bow: Cheshire. 


1466. An improved Feep-waTer Heater and Furnace Coverino for 
Sream Boi.ers, more ularly adapted fur multitubulars used on 
Ww pson Mann, Liverpool.—A communication 

Walters Risien, Demerara. 
1467. Improvements in and applicable to VeneT1ANn Buinps, Anne Roberts, 


8, 

1468. Improvements in apparatus for the manufacture of Leap, Tix, and 
other soft metal piping, Walter Francis Pitchford, Belsize-square, 
Hampstead, Middlesex. 

1469. Improved Evaporatine or REcoveRING FurNAcE or apparatus to be 
used for evaporating the water in soda lye or liquids oe any 
valuable conknens or body, so that the same may be rendered fit for 
being Ly lor manufacturing purposes, Charles Stevenson, 
Milngavie, Stirlingshire, N.B.—27th April, 1874. 

1470. An improved of Buitpina and ALTERING, by lengthening 

the stern, the after hull of yacht, Satine Boat and other VesseL, 
Edward Middleton, lesea- , Southampton, Hampshire. 

1474. Improvements in the manufacture of Wits and Rep Leap and 
Lir#arae, William Baker, Sheffield. 

1476. Improvements in the construction of Roapways and other sur- 
faces, James Alexander Richmond Morison, Lombard House, George- 





- London. . e 

1478. Improvements in and in apparatus for turing COMPRESSED 
LeaTuERr, George William yg Westminster. 

1480. Improvements in Ianirion Fuses, John ee —— 
ampton-buildings, London.—A communication from am Augustus 
Leonard, Boston, ‘Massach 8. 


usetts, U.S. 

1482. Im men gee for Moutpinec Concrete Pipes, and in 
the therefor, James William Butler, Stonebridge 
Willesden, Middlesex.—A communication from John W. Stock- 

well, Portland, Maine, U.8. 
1484. Improvements apparatus for Sorrenrna and SrTrRaicHTeNntna 
tre, and for cutting it into lengths suitable to form the ribs 
and stretchers of umbrellas, Samuel Fox, Stocksbridge Works, Deep- 

car, near Sheffield. 

1486. Improvements in the manufacture of Stze: Girpers and RalLway 
Hanus, Ramet Fox, Stocksbridge Works, Deepcar, near Sheffield.—28¢h 
Apri 4. 

1488, Improved arrangements or apparatus for Feepina Liquors to 
Panunerise Vessets and conducting the barm or scum therefrom, 


of Dimect-actine 


metals by Execrricity, Henry 
_ —— Goodrick Draper, and — — — 
1494, Im) or a lor CoTtine, Dresstne, 
and Guasawine Strong, also srplicatie tor outing coal, John J 
in the construction of machinery for manufacturing 
Bri Tives, Siazs, and blocks for building and other purposes, 
Jeo too Darnton, Durie 


1686" Improvements for Screzwine Corn and other grain and 
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1504. An improved Fire-ticuTer and Fue, Henry Jacobs and John 
Munt, Limehouse, London.—29th April, 1874. 


Inventions Protected for Six Months on the Deposit of 
. Complete Specifications. 
1495, An improvement on 





; “ bag reer y 9 Forbes Rutter, 

107, An tape Tacume for Corriwo (toothed wheels and racks), 

the wheel being turned and the cut without removing 

9 ~~ algae sparen Francisco, California, U.8.— 

1558. Squins, Fuses, and Marcues for mining and blasting purposes, 
Sarhuel Harries Daddow, St. Clair, U.8.—2nd May, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 
1216. Susstrrvrs for Hare Cioran, William Robert Lake, Southampton- 


By pean 
. NG or FASTENING RS iW: 
Rateliff, Li —Sth May, 1871. ‘ 
ya Ei Sit aty, sagt 

7. , LEATHER, ’ ey, 

Haley, and John H: Bramley, near Leeds, Yorkshire, and W: 

Paul, Leeds, Yorkshire” bes May, 1871. 


1233. PRESERVING ALIMENTARY Svrsstances, Thomas Frederick Henley, 
St. George’s-square, Pimlico, London. ek May, 1871. f 
1245. Rattway Seana, William Naylor, Mildmay Park, London.—9th 


May, 1871. 
1247. Pips Wrencaes, George Warsop, Royal-terrace, een’s-walk, 
Nottingham.—9th May, 1871. oe 


1260. Wrincinc Macaines, Duncan Forbes, sen., and Peter Forbes, 
jpbilinburgh, Midlothian, N. B.—10eh May, 1871. ‘ 
. ALaRM Apparatus for STEAM ILERS, &c., Joseph Kirk, Blossom- 
t, London.—12th May, 1871. : : 
1350. PLoucus, John Robert Jefferies, Orwell Works, Ipswich, Suffolk. 


1458. Cn — y Bridge, 
. CHarcoat Box Irons, Edward Silk, Great Staffordshire, 
Wells, Birmingham.—Slst May, 1871. ‘ 


and 
ward Ransome, Ipswich, 


George 
1456. PLrovcuine and Tittinc Lanp, James 
. Bn o—" 1871. 
. WasHING and CLEANSING TexTILE Faprics, George Washington 
Bacon, Strand, London.—11th May, 1871. - 
1274. Toot or CUTTER-HOLDER for METAL PLANING or SHAPING MACHINES, 
William Wal! . Yorkshire.—1l1th May, 1871. 
1263. Facititatinc the Payment of Fares, &c., Veunicies, Alfred 
Vincent Newton, Chancery-lane, London.—10th May, 1871. 
= a or TomeT Mirrors, Peter Joel Livsey, Manchester.—15th 
‘ay, 4 


Patents on which the Stamp Duty of £100 has been Paid. 


1345. ExpLostve Compounps, William Edward Newton, Chancery- 
1seendon.—Tth May. 1867. 5 _— 
ORKING Woop, Samuel William Worssam, -» King’s-road, 
elsea, London.—9th May, 1867. ms 2 
a> Py Sy a Gas, George McKenzie, Glasgow, Lanarkshire, N.B.— 
lay, A 
1387. Suvoce and Dovste Box Pickers for Looms, Allan Cooper, Birming- 
—10th May, 1867. ™ a 


Notices of Intention to Proceed with Patents, 
- FIRE-LIGHTERS, Frederick Taylor Haycraft, Salford.—22nd December, 


4256, Furnaces, &c., Henry J Alleyn, Dublin.—27th December, 1878. 
= agg a mga m Ssipwreck, Henri Adrien Bonnevill 
y, mdon.—A communi 
(_Fomtaine. “20 . —_ cation from Joseph Auguste Andr 
EWING Macuives, Edward John Wade, Vauxhall Bri road, 
Lon unication from Charles Annesley ware 30th 


don.— A comm 
ai ioe d U: 

. EXTRACTING an TILIsING W. &c., contained in the washings 
of print dye works, George —y uth, Accrington.—A - 
munication from Richard Albert Forster.—31st December, fers. snes 

8. ILLUMUININATING Gas, James Lamont, Glasgow, N.B. 
= ——— —_ &c., Louis Deny, Paris. 
ESERVING TexTiLe Marteriats and‘ Fasrics, &c., John Hen 
Johnson, Lincoln’s-inn-fields, London. — A communication from c 
80. ee | or PoLisHiNG for 
an g cotton, &c., Richard Arrowsmith Threlfall, W: 
ane and Sohn toot Bolton.—2nd January, 1874. 2 
44. Locks or Fasteninos, John m, Ryde, Isle of Wight.—Srd 
January, 1874. 
Preventive the Incrustation of Borters, David Clovis Knab, St. 


ce. 
oo ELectRo-MoTive Power, William Richardson Bigsby Cham- 
55. Kits or Dryinc Cuamsers, Robinson Gale Perry, Dublin.—6th 


January, 1874. 
64. Furnaces for manufac’ iron, &c., Martin Sou 


turing Benson, thampton- 
buildings, London.—A communication from George Washington Morris, 
John 1 Robinson, George Norbury Mackenzie, and Perry Espey 


78. Warmino Rartway Carriaces, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Jules César Timothée Mous- 








i ney , 1874. 
. Navioattne the Arr, Henric Christian de Vogt, Govan, N.B. 
84. Pumps, William Henry Brookes, Birkenhead’ , 


= — yy yy Crumlin. 

. Creats for holding the sheets in sailing boats, Arth amin 
Cruickshank, Dundee, N.B.—7th Jonuary, 1s7. * tie 

ms \ med or Baas, W: Cox, Camperdown Linen Works, Lochee, 


116. Isprcatine and ReeisTertnc the NuMBER of Persons who enter and 
leave ay Cars, &c., John Robertson, Nitshill, N.B.—8th January, 


1874. 
121, Pump Vatves, Martin Benson, South ti London.— 
. ae William ter. 3 its ° 

ELF-INDICATING WEIGHING MaCHIN Henry Pooley, - 

_e. and John Greenwood, Stenchesten, ” ae ne 
127. Steam Borers, William Macnab, Greenock, N.B. 
182. Courtine or Gertine Coa, &c., in mines or quarries, Richard Stuart 
gy tt nahn ester.—9th eo 1874. 

KS LIPS, i 

setae I mare age 

. Lace, Félix Sival, Neuilly, France.—14th Jan 1874. 
* eee eee, &c., Théophile Moison, Rue hills Paris.—15th 

‘anuary, 

210. ORNAMENTAL MeTALLic Tustna, James Atkins, 4% 

218. ORNAMENTAL Faprics made on lace machin euill 
ode, de Jemaary ie ie tiene 
. Suox Tips, Jo enry Johnson, Lincoln’s-inn-fiel ~ 

communication from Anthony Pollok.—19th January, era. . 
266. Wirz — Charles Molloy, The Temple, London, and 
Desmond Gerald Fitzgerald, Brixton.—2lst January, 1874. 
823. Apparatus for Dryinc and Heatina, Alexander Melville Clark, 
Chan . Louis 


bhnilai 





cery: London.—A unication 
ar Swen comm: from Antoine Ligny. 
404. Steam Pump, Henry Cherry, Handsworth.—Slst January, 1874. 


ba — ae ~ a —9th February, 1874. 
A AINING @ WHITE PIGMENT, lasgow, = 
tien rat ae » Bryson Orr, G! , N.B.—10th 
. MuLes twERS for Spinninc and Dovsiine, John 
Robert Taylor, Oldham.—13th February, 1874. % =P 
Lis, &c., Charles Andrew Terrey, 8t. 
.—14th February, 1874. 
it dione ene at cm @ ‘ 
654. Carnrringes, Adolph Nitzke, Birmingham.—20th Februa 
968. THRUST-BEARING for Sonew-taerenaee Suarrs, William Rivet Lake, 
Godt tee ane London. —A communication from Cornelius 
1040, Friction Marsa, Robert David Napier, Glasgow, N.B.—25th March, 


1063. WaTERPROOF PLaTes or PANELS for sheathing 
» Yorick Jones Murrow, Ta -square, leoten aon Me 


1874. 
1186. peers for Stzam Enorves, Robert Rankin, Glasgow, N.B.—lst 


4 
silt imap Teun Ge. Renewed Prats and Seer Mitts, William 
chester. ‘ oe vane - 


1158. Rattway Foo  Siawat Arranatvs, Oliver Cullis, Cranbrook-strest, 


ew 
1160. Cutinany Apparatus, Alexander Melville Chancery-lane, 
London, — A communication from John east —2nd April, 


1874. 
1218, Wacowerres, &c., John Braddick Pinnock, King-street, Broad- 
Bristol.—7th dprit, 1874. meee . 
1304. Weavine Baas, , John Laird, jun., and William Rutherford, 


N.B. 
1814. Treativc Woot, &c., Alfred 
roe Dovid thee Smith, Manchester.—Partly a com- 


563. Sertinc Diamonps in Dri 

a ag Southwark, Su: 
- Bricks, BLocks, or Svass, 
Preston. 





1822, Looms for Weavine, John Smith, Bradford.—16th April, 1874. 

1353. EquaToriaL TeLzescores, Edward Lyon Berthon, Romsey. 
a 2 er nam, Joseph Henry Robinson, 
1877. Latca for Doors and Casements, Charles Anthony Wheeler, 


1379. Inow Sreamsnirs and other vessels, Edward Alfred John 
Buckland, Northfieet, and William Simpson, Gravesend.—2lst April, 


1874. 

1888. Steam Eworves, William McNaught, sen., John MeN: and 
William McNaught, jun., Rochdale. . =a 

1800. Warzr-cLosets, &c., Andrew Crawford, Glasgow, N.B. 

1391. Urinisera the Four K4 Rervse Live of Gasworxs, Granville 

1404. Exrracrive and Rerininc Copper, Alessandro Gallico, Catherine- 
court, Seething-lane, London.—A communication from Michelangelo 

1405. Ratsrsc Suwxen Vessers, &c., Benjamin Joseph Barnard Mills, 
Sout London. — A communication from Giovanni 
Rocco Fortunato trier. 


 - oe Fust, John Avery Branton Williams, Cardiff.—22nd 
pret, . 
-—_ Rerractory or Frre-resistina MaTeriat, Robert Reston Horne, 


ww, N.B. 

1427. Rrvetine and other apparatus to be used in Consrructine Sars, 
&c., James Purdie, Glasgow, N.B. 

1429. Lusricatinc Cytinpers and Vatves of Enornes, David Jones, 


1434. T1pat-PowER Macuive, Benjamin Templar, Birkdale, Southport. 


ey aL Tak Propucts, Charles Lowe and 
° 
1438. &c., Richard Werdermann, Princes- 


ay 

5 — il, 1874. 

1442. SEL¥-winpma Apparatus for CLocks, &c., John William Wignall, 
Manchester. 


1448. Perroievm and such like Ors for obtaining Heat to FuRNAcEs or 
Frrepvaces, Albert a Raw Great Russell-street, London.— 
A communication from Charles d’Homergue.—25th April, 1874. 

1495. “<a Locgs, William Forbes Rutter, Philadelphia, Pennsyl- 
vania, U. 

1497. Currmsa Macunrs, John Antone Peer, San Francisco, California, 
U.8.—29th April, 1874. 
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ABSTRAOTS OF SPECIFICATIONS. 


8440. Nurs on Merat Tunes, J. Fairbank, Leeds.—A communication 
from 8. Vanstone and A. Hollings, Providence, Rhode Island, U.8.— 
~~ pn ber tngtip and t into, say, 2ft. lengths, th 
eu , Bay, en, , then 
through rolls and placed in a furnace ; the pile is taken from the 
urnace wel hot, — eS and overamandril. The tubes 
are su uently cut off when hot into desired lengths. Cast steel tubes 
can be rolled over the mandril and sawn off to required sizes. 
$442. PrReservinc ANIMAL AND VeGETaBLe Susstances, G. Clark, Drury- 
First, instead of closing th sone og sererving wesnste Chesnais 
6 a} Pp 
escapes in carrying out the (pecemted ce | Smee y 
practised, by soldering such aperture, the same is closed by means of a 
or plug driven into a stud fastened to the cover of such vessel. Secondly, 
improvements in soldering the covers to the bodies of tin food-preserving 
vessels, first, by mage J the top edge of the metal of the body by 
turning over the edge of the tin plate, so as to form a fold or hem at the 
top rim of the body, as described in part two of the annexed provisional 
pecification ; dly, oe es Sears or channel 
formed between the top rim of the body and the edge of the cover, as 
serena uleing tal es euncned atinenly fang 
\y, a or the purpose a 
of solder, constructed as described i in part three of the said annexed pro- 
visional cation. Fourthly, placing a covering of cotton, linep, or 
woollen cloth, or any other textile fabric, or of wire gauze of close texture 
over the » of the contents of any food-preserving vessel, out of which 
steam is allowed to issue, to act as a sieve for the purpose of preventing 
the a in cover of such v from being choked whilst the 
steaming process is in operation. 
oom, A cee orn Mancuina, J. Bell, Strathminglo.— Dated 23rd October, 
1873. 

The features of novelty which constitute this invention are, the flat 
steel bar exten from standard to standard, and having levers rigidly 
fixed upon it, and upon the upper pressure roller, the bar bein 
adjusted at the centre by a lever and screw bolt and nut, and capable o 
a yap circular movement to allow a vertical play of the upper 
roller while the pressure is constant. 

3444. Proretirns, J. Martin, Aberdeen.—Dated 23rd October, 1873. 

The mode of fixing or swivelling the blades to or upon the boss, so that 
they are easily removable and are —_— of self-ad — ae giving a 
continuous sculling propulsion, or for preventing “drag” w not in 
° tion ; the boss itesif being also csastructed as to be easily remov- 

je at pleasure, 
3445. Compressinc Arr For BuRNING, AND APPARATUS FOR GASSING 
Fasrics, J. Robertson, Nitshill.— Dated 23rd October, 1873. 

The features of novelty which constitute this invention are, First, the 
use or employment of bellows actuated by the feet of the operator to 
supply air to the reservoirs for burning, in combination or mixture with 














or inflammable vapour under re. y, the bination of 
bellows, reservoir, table, and d or sad irons of the class set — 
hi as an apparatus for 





ie 

with or without crimping or gauffering 

finishing textile and other fabrics. 

C6, Same Bive Dye, 7. Dentith, Manchester.—Dated 23rd October, 
187 


A ap tn hprata,of potassium hydrate, then ‘with sul- 
caustic soda, or jum or jum - 
phide of tin, or sulphite tin, or byposulphite of or metallic tin, 
antimony, or proto-oxide of tin (or stannous 
the above with sulphurous acid, or 
urous acid, or acid, or tannic acid, or any other suit- 
a acid. Another part of the invention consists in treating indigo 
soda ash liquor or liquor, then with sulphite of tin or proto- 
oxide of tin (or oxide of tin). 
8447. CaRPets AND stmMILAR Woven Fasnics, 7. Briggs, Manchester.— 
kpedame Apanetinty posed of jute to be used 
preparation of yarn en’ or com ju! wi 

in the manufacture of carpets and sihatlar articles 
$448. Currmo snp ARRANGING PLayiInG AND OTHER CARDs, 4, PF. 
unication from V. B. Mauger, 


to one method the manu- 


from w it is allowed to fall in into a receptacle below. 6 
process may be used to reduce the s to the legal 
reducing it by dilution, as now practised, before putting it into bond. 


$451. Soieinc Boots anp SHoes ror Sewn, 7. J. Denne, Croydon, and 
M. C. Denne, New Cross.— Dated 23rd October, 1873. 

This relates to soleing boots by causing the head of the machine to move 
round the horn; and to regulating the working to suit different thick- 
nesses of soles. 

8453. Locks, D. R. Ratcliff, Liverpool.—Dated 24th October, 1873. 
This invention relates to that class of locks wherein two keys are 
— ed, the principal or primary key to raise the levers or tumblers 
oot the bolt, and the secondary one to close the keyhole of the 
former by means of a sliding plate, the principal object of t 
being to make the same set of tumblers act for both purposes. 
3454. Smoxe Consumine Feepino Forwace, F. Wirth, Frankfort-on-the- 
Main.—A communication from C. Boschan, Vienna. — Dated 24th 
October, 1873. 

The chief feature of novelty in this invention is in constructing a 
furnace or lower stand with a smoke consumer. such furnace with smoke 
consumer having an upper part or upper stand for the purpose of 
utilising the heat — This upper consists of a sheet iron 
circulator and its jacket. circulator is made with a middle or 
ascending air tube, to which the heated air from the furnace is directly 
conducted, and with three descending air tubes leading to a chamber at 
the foot of the circulator. From this chamber the heated air is led to the 
chimney by a suitable tube. 
$455. Fricrion Jomrs orn Beartnos, T. A. Weston, Ridgewood, New 

Jersey, U.8.—Dated 24th October, 1873. 

The inventor attaches to the edge or side of the frame at the point of 
suspension a small circular disc of metal, the edges of which are embraced 
or clamped between the annular rims of two half discs, upon the 
backs of which he casts studs or projections of tapering form regarded 
vertically and in a transverse direction ; these studs are of dovetail or 
other convenient sectional figure, for engagement with the vertical 
groove or slot formed in the face of a small clamp or clip, which is 
securely attached to the pillar or fixed support for the frame. The studs 
or projections upon the half discs carried by the frame being tapered 
vertically, and the slot or vertical recess of the clamp carried by the 
pillar or support having a like taper form, the studs are thereby forced 
towards each other under the weight of the frame, or to any greater 
degree desired, by pressing thereon and forcing the studs downwards 
towards the narrow end of the slot. As the studs are thus acted on the 
half discs on which they are formed embrace with proportionate force 
the edges of a small disc attached to the frame, and furnish the required 
frictional resistance, by which the frame can be adjusted in any desired 
position. In another form of the invention there are attached in like 
manner to the frame a disc with a central stud or button, and to the 
pillar or support another disc with a vertical slot, down which the neck 
or shank of the button may slide. The edges of the slot are of wedge 
section vertically, growing thicker downwards, As the button is forced 
downwards by the weight of the frame or by any further pressure applied 
thereto by hand, the two discs are pressed together from the head of the 
button or stud on one disc traversing the wedge-like edges of the slot in 
the other, and thus drawing their contiguous faces together, and the 
required friction for retaining the frame to any angle is thus obtained. 
In another form of the invention the circular dise attached to the pillar 
has its edge formed for the frictional action of a strap or elastic metallic 
clamp, one end of which is attached to a saddle piece or block screwed to 
the frame, and its other end is formed into a screw and held by a suitable 
nut or thumb piece in the saddle. By means of the screw nut any 
desired degree of tension is given to the flexible band, to furnish the 
desired frictional resistance for holding the frame in position. 


$8456. Roastina Correr, Cocoa, axyp Matt, W. P. Branson, Fenchurch- 
street, London.—Dated 24th October, 1873. 

For this purpose a gas and air furnace is employed to heat the exterior 
of the cylinder, and in addition to this heat a blast of hot air is forced 
into the cylinder through hollow necks or axes on which said cylinder is 
mounted, so asto cause the heatedair to circulate amongst the material 
in the cylinder, and thereby give extra heat thereto and assist in driving 
off the vapours arising from said material being roasted. 

8457. Licutinc anp VentTiILatinc, W. Weems, Johnstone.—Dated 2th 
October, 1873. 

The invention relates to the employment of reflecting surfaces for in- 
tensifying or increasing the lighting power of gas and other lights, and a 
means of carrying away the smoke and product bustion and other 
vapours. First, this invention consists in having an inner and outer re- 
flector with the —. placed between the two, imparting a double 
reflecting power and effecting a great saving of gas, Secondly, removing 
the products of combustion by means of a revolving hood or cap on the 
ventilating pipe having vertical blades projecting into the interior for 
causing an upward current. 

3458. Lovurep Fasrics, & Ward, Sneinton.— Dated 24th October, 1873. 

This provisional specification describes a knitting frame of the class in 
which the positions of the needles is upright, and provision is made for 
narrowing and widening. 

3459. Licatine Gas Jers, 7. J. Smith, London.—A communication from 
C. Storer, Montreal, Canada,—Dated 24th October, 1873. 

A pressure of air is caused to actuate a diaphragm and a link to open 
and to close the gas cock. A small burner enclosed in a case is put into 
communication with the gas supply when the usual burner is being shut 
off to take a supply and for that to be lighted. 

3460. Curmrc Smoxy Cuimneys anp Ventitatine, C. B. Clough, 
Baughton House, Cheshire.— Dated 24th October, 1873. 

This invention relates to improvements on the apparatus for curing 
smoky chimneys, for which the inventor obtained letters patent bearing 
date 8rd of January, 1868, No. 28, and consists in the combination 
with such apparatus of a steam or air jet, pipe or pipes, for directing a 
current or currents of steam or air upwards between the two cylinders, 
both of which may, if desired, be made of fire-clay or earthenware, so that 
in calm weather an upward current or draught may be obtained, which 
will be serviceable not only in curing a smoky chimney, but in obtaining 
a better ventilation in any apartment or building to which the said im- 
proved apparatus may be applied ; the improved draught will also permit 
of the reduction of the beight of the chimneys, whether on steamers 
afloat or in connection with manufactories of any kind. 

3461. Ececrro-macyets, W. B. Newton, London.—A communication from 
J. 8. Camacho, Havana.— Dated 24th October, 1873. 

The invention consists of an electro-magnet composed of a series of con- 
centric cylinders, all being of equal length, and each one containing one 
or more coils of continuous wire, whereby the strength of the magnet is 
increased in proportion to the number of tubes. 

8462. Burwino Fuet, J. Price, Sunderland.—Dated 24th October, 1873. 

In metallurgical and other furnaces the inventor provides, adjoining 
the combustion chamber, a chamber into which the waste gases of com- 
bustion are led. This chamber he fits with a retort, which is supplied 
from a yy with the fuel to be burned. The retort is connect 
with the fire chamber in order that it may discharge its solid contents 
therein from time to time, and it is further connected with the fire 
chamber, so that the products of distillation may find their way into 
the furnace and be there consumed. 

8463. Srixxinc, W. Jenkinson, Stroud.—Dated 24th October, 1873 

This specification describes improvements in the backing off mechanism 
of self-acting mules, to allow of the driving strap of the mule being 
thrown out of action without at once throwing into gear the backing «ff 
motion, in order to allow the speed of the mule to partially die away 
before bringing into action the backing off gear. 
$464. Sramivo on Stircuine Skins anv Fasnics, W. Gints, Bulwell.— 

Dated 25th October, 1873. 

This invention consists in placing the skins or fabrics between clamping 
—, or upon the points of a plate, either of which are stopped when 
rack 


a certain distance, until needles which have an eye in the centre 
of their length to carry the threads employed are passed 


invention 





th h the skin 
or fabric, the needles being passed into the skin or fabric by one serivs of 
clamps, and released, then seized by another series of clamps, and drawn 
quite h the skin or fabric. The plates or points are then traversed 
at ies to the needles, and at the same time lowered to allow the 
n back again over the skin or fabric, for the next 
stitch, the latter motion decreasing at each stitch to allow for the shorten- 
ing of the thread or threads. 

8465. Sorrentve Jute anp OTHER Fisrovs Susstances, J. McGlashan, 

Dundee.— Dated 25th October, 1873. 

The features of novelty which constitute this invention consist in 
feeding shines for soft = ute and Li 3 Sheces oxtetenews J he 
lower and discharging at the upper set of rollers, and the arrangement © 

, choke” of the softening rolle 








on continuous . Also in the 
the exact vegisies of the osloum. in the 
the inking apparatus of each cylinder. 
8450. Srimurs, P. Cork, Ireland.—Dated 28rd 
This invention consists in exposing the spirit in a divided state to the 


pparatus for removing a ‘ rs. 
3466. ag s AND Parasois, W. Holland, Birmingham.—Dated 25th 
October, 1873. 
This invention refers to the middle bits of the stretcher joints of 
umbrellas and is, aud consists in constructing and at ing the 
middle bit to 


e rib in the following manner :—The middle bit is cut 
from sheet metal, and two longitudinal incisions made in its middle, so 


bar. The rib being placed under this 





as to form therefrom a raised cross 

cross bar, the middle bit is bent into a form and compres 

| around the rib, the cross bar com) within the rib, and the 
| other parts of ‘the middle bit ow the rib. Or the parts may be re- 
versed, the cross bar being compressed outside, and the other parts i. 
side the rib, Or instead of a cross bar the bit is provided on its 
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inner side with ears or projecting pieces, which ears when the middle 
bit is bent round the outside of the rib are closed upon the inner side of 
the rib, and hold the middle bit firmly in its place. These middle bits 
are applicable to solid and hollow or trough ribs. 
3467. Treatine Diseases or Horses, R. J. Sellman, Crowhurst.—Dated 
25th October, 1873, 

The specification of this i tion describes a lotion composed of 

corrosive sublimate dissolved in alcohol. 


3468. Grinvinc Saws, A. Lee, Sheffield.— Dated 25th October, 1873. 

Machinery for grinding saws on both sides simultaneously. 
3469. Ventitatinc Fine Rances, H. Matterson, Coventry.—Dated 25th 

October, 1873. 

The oven or roaster is ventilated by means of a hollow tube running 
along the bottom side of the oven, and is connected with the front of the 
range, and covered with a sliding ventilator which can be opened and 
cl at pleasure. The oven is perforated from front to back the whole 
length of the tube, so that when the ventilator is open a constant current 
of fresh air is caused to pass into the oven. The contrary side of the 
oven at its top or upper part is perforated in a similar manner and covered, 
which —— dust or soot from falling into it; and the opening at the 
top of the said oven being direct into the flue, free egress of the steam 
and other gases arising from the meat which is being cooked is allowed, | 
the quick — ef the flue carrying off the said gases, so that no | 
unpleasant smell arising from the cooking is perceived, and the oven when | 
the door is opened is found to be perfectly free from steam. 
3471. Communications on Raitway Trains, J. Reid, Derby.—Dated 25th 

October, 1873. 

This invention consists of providing each compartment with a com- 
munication cord, which on being pulled communicates by means of levers 
and cranks with a box containing a detonating ball, which d d 





and it consists in a combination of devices for holding and delivering 
Ss Seep Roe te s Sean gare a Gee arms for 
the in oe se eee 
—e Sup ot wee ; and it consists in a novel arrange- 
ment pues eee ae the arms, 

vllonted and Ro 2 tek cabtsonl fable 
com; ex: now em} luce & 
superior to that formed on a loom. 
3485. Sor Game, T. G. Greenstreet, Camberwell New-road.— Dated 27th 


» 187) 

vention consists in fitting a movable forated iron false 
bottom inside the ordinary cart, at a few inches from the cart 

co such false bottom with a layer of or 


e 
between it and the main body of the cart, such space being filled up with 
the filtering material before mentioned. The watery part of the slo 
thrown into the tank, after filtering through the perforated sides an 
false bottoms, is, by means of a tap or taps, drawn off, from time to 


| time, into the street gulleys. 


8486. Transrerrinc Printed Matrer To PiLates or Meta, B. G. 
George, Hat London. — Dated 27th Octoder, 1873. 

This invention describes a more rapid way of transferring printed 
matter to plates of metal, by ae pe in place of the ordinary litho- 
graphic press, the roller pressure of a of rolls or a roller working on 
a bed plate. 

3488. Communication in Trains, FE. 7. Truman, Old Burlington-street, 
London.— Dated 27th October, 1873. 

The invention relates to the use of tubes extending along the train 
from carriage to carriage for enabling the passengers, guards, and driver 

jicate with and even to talk to each other in case of need 





through a tube and is discharged under the wheel. At the same instant 
it also releases by means of a spring a sheet of iron or other substance | 
which projects out from the side of the carriage, showing at once the com- | 
partment where the alarm bas been given. By means of this invention | 
all trouble of connecting or disconn g as at present in use is avoided, 
as each compartment or carriage is separate and distinct from each other 
in its system of communication. 

3472. Drawine anv Srinnino Corton, J. Ward, Blackburn.—Dated 25th 

October, 1873. 


to js 
For a system of this description to be perfect, the tubes of adjoining 
cal ther in making up a train ; the 
tubes and their connections between the carriages must be perfectly air- 
tight; the branch tube in each compartment of the several carriages 
must be closed in such a way that while the end may be readily un- 
covered by a passenger, yet he cannot reinstate or replace the cover to 
avoid identification; there should be distinct means of communication 
between the guard and driver, or between the front and rear ; an 
the whole arrangement must be simple and ere. The invention 
ists in the combined means or apparatus for fulfilling the requirements 





Thia invention relates to machinery for drawing and spinning cotton, 
so constructed and designed as to perform these operations direct from 
the sliver without the use (when the jack frame is employed) of the inter- 
mediate and roving frames. 

3473. Raisinc, Lowerina, or Susrenpino Weicuts, 7. A. Weston, Ridge- 
wool, Bergen County, U.8.—Dated 25th October, 1873. 

This provisional specification describes hanical arrang ts having 
for their object to effect the suspension at any required height of the 
weight or body, and to control and regulate the descent of the suspended 
weight or body. 

3474. Evaroratine on Recovertnc Furnace, C. Stevenson, Milngavie, 
N.B.—Dated 25th October, 1873. 

This invention relates to distributing the soda lye or liquid to the action 
of the fire, and that by means of perforated trays, slits, rose pipes, or 
whatever may best distribute or break up the said liquid into rain drops 
or spray ; same to be oot in position as found necessary, the soda lye 
being allowed to percolate the said trays, slits, or pipes by its own gravity. 
And also forcing the liquid through said soeiendiione by means of a force 
pump, reserving the right to force in longitudinally by force pump a spray 
of soda lye or liquid over the flame, all for the purpose of tnabtee up 
the liquid and exposing it to the full action of the flame. Likewise this 
invention relates to the use of agitators in the furnace for the purpose of 
stirring up the sediment or ash which will fall from the evaporated lye 
or liquid, so as to expose more fully any moisture which may still remain 
in the sediment whatever it may be, and at the same time serving the 
purpose of a scraper in drawing forward to a bench formed in the furnace 
the recovered ash or sediment. 


3475. Daivine Tacks orn NarIts in Boots anv Suors, W. R. Lake, South- 
ampton-buildings, London.—A communication from L, R. Blake, 
Brooklyn, U.8.—Dated 25th October, 1873. 

The said invention is chiefly designed for use in connection with lasting 
tacks or nails formed in a blank which resembles an ordinarycomb. The 
siid invention consists in mechanism whereby the said tacks or nails are 
cut from the blank one by one, and are driven one by one into the work as 
they are cut, 

3476. Reoistertnc Fares or Passencers, J. 7. Parlour, Brooklyn, U.8. 
—Dated 25th October, 1873. 

The said invention is carried into practice by the employment of figured 
or numbered registering bands or belts, coiled on rollers or wheels geared 
together by toothed wheels, in combination with strips or bands of paper, 
or other material, drawn from other wheels or rollers, and which form 
tickets or cheques, and with ratchet wheels and pawls and finger keys, 
whereby the tickets or cheques are delivered from the apparatus, and the 
amount of money represented by the said tickets or cheques is accurately 
registered. 


3477. ArtiriciaL Burrer, Q. LZ. Brin, Camberwell.—Dated 27th October, 
1873. 





This consists in the manufacture of butter from fats or fatty substances. 
First, the employment of squeezers or rollers for grinding up the material 
at or about the point of fusion of the fatty substances. a in the 
purification of rancid products by rapidly putting a large quantity of air 
in contact with the smallest atoms or particles of fat. Thirdly, in the 
intimate mixture of milk and grease. Fourthly, above all in the employ- 
ment of low temperature in the manufacture of these products, the cold 
or low temperature being on artificially or otherwise by cool- 
ing apparatus. Fifthly, in the employment of hydraulic pressure with a 
circulation of warm water or other liquid, whereby the inventor obtains 
a fixed or certain pressure capable of being regulated as desired. 
Sixthly, also in the particular construction and arrangement of churn or 
stirrer. 

3478. Stream Pumes, R. J. Worth, Stockton-on-Tees.—Dated 27th October, 
1873, 


Improvements relate to steam pumps actuated directly by steam power, 
or otherwise, and comprise several modifications, First, in the use of 
ports and slide valve similar to those of an ordinary steam cylinder for the 
admission of water to and from the pump, the ports in the valve passing 
completely through it, motion being given to the valves of the steam 
cylinder and pump by means of the piston of an auxiliary steam cylinder 
and suitable hanical arrang ts. Secondly, in the use of a piston 
valve to admit steam to cylinder and give motion to the pump valve, the 
piston valve being actuated by auxiliary steam ports and a valve. Thirdly, 
in another modification the slide valve of steam cylinder and pump are 
moved by eccentrics fixed on «4 crank shaft driven by a connecting rod. 
3479. Venetian Buinps, A. Wood, Market Harborough. —Dated 27th October, 

1873. 





This invention relates to the construction of Venetian blinds with 
metallic ladders in a manner obviating the use of the tape, webbing, or tex- 
tile material usually employed for connecting together the laths or slats, 
and producing blinds of increased strength and durability. 

3480. Economisine Fue. in Fire-Grates, T. F. Finch, J. Finch, and A. 
L. Finch, Worcester.—Dated 27th October, 1873. 

This invention consists of a box-like receptacle for the fuel, the said 

receptacle being placed in the grate. The receptacle is open at top and 

f ront, and its bottom is furnished with prismaticor othersha) elevations, 
which are hollow and have slits in them at top. On these hollows or bar- 
like supports the fire rests and is kept well separated, air for supporting 
combustion being supplied to the fuel through the hollow docdlom or 
supports. A horizontal sliding plate or damper in the bottom of the 
receptacle regulates the amount of air passing to thefire. A jointed plate 
at the top of the receptacle serves either as a handle to lift the apparatus, 
or when turned down, a horizontal support for supporting a tea kettle 
or other article over the fire. 


3481. Wasnine, Bortinc, Rrvsinc, Wrinctna, AND Dryina Apparatus, 
T. Bradford, High Holborn.—Dated 27th October, 1873. 

This invention consists in constructing such machines or apparatus in 
duplicate, and so that the receptacle or vessel containing the fabrics or 
clothes to be operated on can be removed en masse from the machine, or 
from one machine or a part thereof to another, so as to undergo therein 
all the said processes in consecutive order, thus obviating the laborious 
— of removing or lifting the clothes or fabrics separately by hand 
after each process, which has hitherto been a necessity, and so that if 

as hinatd 





a 





required each muchine can be used, either separately or in 

for any one or all of the said processes. 

3482. Apparatus ror INpIcaTING CHance or TEMPERATURE, R. 8. | 
Symington, 7: 

‘This invention has for its object tu apply electric or galvanic currents 
in various improved ways for indicating, recording, and giving alarms 
on the occurrence of change of t t In addition to oS ere | 
of the apparatus for giving alarms in cases of fire, various other t | 
applications may be made of it; as, for example, in breweries, distilleries 
ou refineries, hemical works, for drawiny attention to unsuitable 

of temperature in liquids fermentation, 
or er ; and in gr ain or 
ships’ hol 








to draw attention to elevations of temperature threatening 
injury to the grain or other commodities stored or carried. 
Loom, G. @. de L. Byron, New York.—A communication from G. 
Merrill, New York.—Dated 27th October, 1873. 
This invention relates to a machine of novel construction for manu- 
facturing improved textile fabrics composed of warp and-weft threads; 


.—Dated 27th October, 1873. motion 


above indicated, also in an improved mode of forming the tube connec- 

tions, in an improved mouthpiece for the ends of the branch tubes, and 

in means whereby the passengers can shut off the communication through 

the tube between their own carriage and either end of the train, so as 

to compel all the sound to travel to the other end of the train. 

3489 Preventinc Wrecks, F. Wirth, l'rankfort-on-the-Main.—A com 
munication from B. Schaal, Leichlingen.— 27th October, 1873. 

Many wrecks and losses of vessels or ships at sea are caused by leakage 
which increases the specific weight of the vessels by the water running 
through the leaks. To prevent or t t this i d weight, the 
inventor provides each vessel with sacks or hoses filled with air or gas, by 
which means it becomes specifically lighter and can float on the surface 
of the water, but to be of use it is necessary that this means shall be 
quickly employed and the expeditious provision of vessels with air sacks 
or hoses forms the object of this invention. 

3490. Gas, H. Bray, Manchester.—Dated 27th October, 1878. 

This invention relates to the production of gas for illuminating and 
heating purposes from sewage or sewerage, or any other decomposed 
refuse animal, vegetable, or fecal matter. In performing this invention 
the inventor employs a retort made of cast iron, wrought iron, copper, or 
brass, fireclay, or any other material ; the retort may be placed in an ordi- 
nary fire-grate, stove, orfurnace. The reservoir containing the sewage or 
other matter is connected to the retort ; the gas from the retort is passed 
through hydrocarbon and then purified. 

3491. a VENTILATING, AND Cookinea, J. Wadsicorth, Manchester. 
: 18 





The features of novelty in this invention consist in apparatus for divert- 
ing a part of the heat and products of bustion from firepl into a 
heating chamber of peculiar construction, which is used either for 
warming the air of a room, which is led through suitable compartments 
or smaller chambers, and in its passage therethrough becomes warmed, or 
such heating chamber may have an oven fitted in it, to be used for 
cooking or warming ay to The heat and products of combustion 
finally escape into a flue Jeading to the main chimney, which flue also 
receives the other portion of the products of bustion from the fire, 
and this flue is fitted with a eT flap, opening inwards for ventilating 
purposes. A modification of this invention is also applicable to register 
grates, and for utilising the heat given off by gaslights for warming and 
ventilating purposes, 

3492. Coxe, W. Penrose, Swansea.—Datec 22th October, 1873. 

The invention relates to the production of coke, and consists in the 
mixing or incorporating anthracite, or stone coal, free burning steam 
coal with bituminous coal, or any other capable of making coke, with 
pitch, tar, ur any form of tar, bitumen, mineral oils containing bitumen, 
vegetable oils containing bitumen, petroleum, or any of the waste pro- 
ducts of petroleum, such coals being in a state of division. 

83493. A Derercent Powper, R. Forman, Sloane-street, London.—Dated 
28th October, 1873. 

Silicon compounds powdered ; the preference given to powdered glass. 

83494. Coo.ine anv CurTiNnG up Pias, J. J. Martin, Dublin.— Dated 28th 
October, 1873. 

An improved “ bol,” being a much aa gambol than heretofore 
used, and when the pig has been disembowelled, and while suspended 
from the travelling horizontal bar, the carcase and gambol are prevented 
from moving along the horizontal bar by a hook fastened into one side of 
the carcase at the of the tail to the body, and made fast by a con- 
necting rod to part of the bar overhead. Thus, by the operator holding 
the leg on the ree to the side so made fast, the carcase is ren- 
dered perfectly y, and may be divided, decapitated, and the back- 
bone removed without change. On the division being made the sides, 
owing to the length of the ‘‘gambol” used, hang far apart, and are in 
process of cooling a few moments after their suspension. 

8495. Rerriceratinc Macuines, F. P. Warren, Cosham.—Dated 28th 
October, 1873. 

This invention relates to the production of cold to cond or reliquefy 
ether or other vapour in refrigerating hi d , by evaporating 
water by means of a current or currents of air. 
3496. Covr.ine Raitway Carriages, J. Imray, S pt 

London.—A communication from J. Heberlein, Munich.—Dated 
Octover, 1873. 

This invention relates to apparatus which can be readily applied to 

existing rolling stock of railways, whereby carriages can be coupled or 

d ttendant working outside the buffers. The apparatus 
consists of a shaft and a pair of sleeves or tubular shafts thereon mounted 
on the en the carriage, the t and sleeves having on them 
levers outside the carriage at either side, and having also levers in the 
middle which are cted to the pling link in such a manner that 














* huild: 





28th 








the attendant by working the outside levers can either raise the link from 
its hanging ition and cause its loop to engage with the hvok of a con- 
tiguous , or can raise the loop out of that hook and allow ithe 





gu 
link to resume its hanging tion, thereby pling or pling 
without entering the s ween the mo By arranging the 
lever which works the tightening screw of the link so as to act likea 
ratchet , and providing hooks or eyes on the ball of the lever, the 
attendant can work the same by means of a hooked rod. 

3497. “Pickuinc” Piates in THE Manvracture or Trn-PLates, H. 
Walters and I. Rees, Workington.—Dated 28th October, 187 

The improved oeuine consists of a leaden pot for containing the 
— uor and the articles required to be operated upon. The pot 

pro’ with a suitable hinged cover for preventing any escape of 
the liquor, and is divided into loa by leaden divisions and 
supported by an iron framing, which is caused to vibrate or rock to and 
fro on side trunnions. 

8498. Puncuixe arp SHEARING Metats anp Croprino ANGLE Iron, 
L. mg Beesley, and J. Beesley, Barrow-in-Furness.—Dated 28th 
October, 1873. 

This invention relates to the use of a T-shaped lever or an inverted 
L-shaped lever, having a partially rotating motion on a suitable shaft or 
pivots in the upper of the main body or casting of the ma the 
necessary motion communicated to the lever at or near the lower 
end of its vertical arm. The ches or mov: 
the horizontal arm or arms. For 
cutters may be connected to the v: 
ue eS ae part of the lever above the fulcrum, so as to derive 

from lever, and to cut against a fixed die or dies. 


Oldham, T. Chadwick, and T. Singleton, Over Darwen.—. 
28th October, 1873 
The First part of this invention is an improved means of 
articles with the machine. The table of the machine is formed with a 
groove guiding the braid to a hole near to the needle hole ; the braid 
passes up this hole and is there guided by an adjustable plate formed 
with a hollow and sliding more or less over the hole so as to 
to the width The side of the article 











spring upon dises 
eye. It prevents a loop forming on both sides of the needle, by causing 
e thread on one side to come up along with the needle, and this causes 


invention is an improvement in the shuttle tension. 
tension spring is made with an open slot which either slides on to a pin 
fixed in the shuttle side or not; a regulating screw ug e 
other end of the spring and causes it to press against the thread, which 
is slipped into the slot and brought along between the spring and 
shuttle side. By this means, if the reel should stick, the spring ia pulled 
a little away from the shuttle side ; the spring also better adapts itself 
to thick am | thin places in the , and is more convenient to receive 
thread. The next part of this invention is an improved means of actuatin 
the shuttle, It consists of a revolving disc carrying a double crank an 
bowl, working in a diametrical cam, and giving motion to the link 
actuating the shuttle or shuttle currier, 
83500. Natts anp Spikes, W. H. Wilkinson, Birmingham.—A communica- 
- from B. T. Nichols, Roselle, New Jersey, U.8.—Dated 28th October, 
873. 

This invention relates to nails and spikes for general employment, 
adapted to be more cheaply manufactu' than those now in use, also to 
be lighter than ordinary nails and spikes of the same size, and from their 
peculiar form to be stronger than ordinary nails and spikes of the same 
weight, also to cause less displacement of the material into which they 
are driven than ordinary nails and spikes, and thus to be less liable to 
split the material and pted to hold more strongly. 

3501. Drirect-actina STEAM Ewncines, W. Walker, Newton Moor, J. 
a Stalybridge, and S. Walker, Dutinfleld—Dated 28th October, 


1873. 

The principal feature of the invention relates to a mode of working 
steam expansively in engines having a valve actuated directly by steam, 
and which remains stationary except at or near the end of each stroke of 
the work piston. The work piston isa cylinder longer than the length 
of the stroke, and the valve is moved by exhausting the steam from each 
end of the valve chest alternately in a well-known manner. The steam 
is cut off by being first applied tothe work cylinder piston, and by ‘z 
through a slot in it which may be adjustable in length, and then through 
one of two holes into the valve chest. The length of the said slot deter- 
mines at which part of the stroke the steam is cut off, and thus the 
degree of its expansive working. 

8502. Biack Pioment, R. Gwen, Bowdon.—Dated 28th October, 1873. 

The by-product, or refuse, for manufacturing the black pigment is the 
residue arising from the manufacture of prussiate of potash, the residue 
being commonly called animal charcoal or carbon by the manufacturers. 
This residue contains ashes or gritty matters enveloping or mixed among 
the fine particles of carbon or charcoal, and the object of this invention is to 
separate these coarse and fine matters in the most efficient and ical 
manner, for the purpose of enabling the finer particles to be combined 
into a black ent, or used as a powder, which when worked up with 
boiled oil and other matters used by painters, produces a chea' 
and durable black paint; but bluish shades can be obtained by an ad- 
mixture of any of the drugs used by dyers for the purpose of having blue 
tints, and for the purposes of separation and grinding there are tanks, « 
separating or dividing a a filtering trough, and for grinding the 
blocks a conical grinding mill. 

3503. Harmoniums, on Simitan Musicat Instruments wita Loose 
Reeps, B. Seches, Paris.—. 28th » » 

This consists, First, in the use of a suction and forcing air apparatus ; 
8 dly, of an independent sound board and a stop action ; Thirdly, the 
combination of an air apparatus with frame, but the reeds being on pipes 
instead of sound boards; Fourthly, in the employment of sound boards 
and stops to produce different tones; Fifthly, in making the suction air 
apparatus also forcing. 


3504. Fincer-cuarp anv Rest ror Pens, S. T. Pomeroy, New York.— 
Dated 28th October, 1873. 

The said invention consists in the peculiar formation and application 
of a small plate, which has a central hole to fit tightly on the lower part 
of the older. The said plate is formed with three, four, or more 
rounded or blunt points, which project from the same. 


83505. Kitns ror Burnina Liwe, H. Y. D. Scott, Baling.—Dated 28th 








October, 1873. 

The object of this invention is the economy of fuel in lime and brick 
burning, and other analogous processes, and in the roasting of ores, such 
asiron ores. This object is accomplished by combining the principle of 

e 0 running lime kiln or ordinary brick clamp, in which the 
mineral and fuel are interstratified with the flare principle of burning, 
the flare being produced by the gaseous fuel of coal, and the coke which 
results after the gases are expelled from the coal being employed for the 
layers of fuel, which are mixed with the mineral or article to be operated 
upon, 

3506. Wixpinc Encines, C. T. Owen, Chesterfleld.—Dated 29th October, 


873. 
This invention relates to the use of compressed air as a counterbalance 
or power accumulator applicable to winting engines for raising coal, 
stone, minerals, or other heavy bodies. 

3507. SicNaLs ror Sy ees Co.uistons at Sea, D. C. Grant, Stoke 


re — October, 1873. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction “‘ of the improved signals.” 

3508. Weavina Baas, Saoxs, &c., J. Laird, jun., and W. Rutherford, 
Forfar.—Dated 29th October, 1873. 

The features of novelty which constitute this invention are the im- 
provements in weaving bags, sacks, and similar tubular double or duplex 
textile articles, also the arrangement and construction of mechanism for 
weaving the said fabrics. 

3509. Hear Generator anv Coat Economisers, S. Bentley and T. Mul- 
lard, Birmingham.—Dated 29th October, 1873. 

The novelty of this invention is in constructing a stove adapted for all 
descriptions of domestic requirements, economical and highly efficient in 
its use, and capable of being readily adjusted or removed at pleasure to 
or from the or: fireplace or grates as now in use. 

3510. Pite-privers, P. B. Bassic, Gloucester.—Dated 29th October, 1873, 

These improvements consist in the use of an endless chain passing 
through the monkey, and in a catch also attached thereto, and the teeth 
or bits of which are made to bite the endless chain upon a workman 
pulling a cord attached to a lever, and which come off the chain and 
permit the monkey to tall, when by the upward movement of the chain 
another lever meets a stop on the leader. 


8511. Ramtway Cuarrs, J. Dearnaley and W. J. Potter, Dukinfield.—Dated 
29th October, 1873. 


The jaws of the chair are made so as to exactly fit the rail, and one of 
them is cast on to the sole, the other being separate. This latter piece 
has a dovetailed groove on its underneath side, which slides on a corre- 
spond dovetail cast lengthwise on the sole, and it is kept in its place 
by a wi ped metal cotter driven in a key bed made at right les 
pI Te partly in the sole and partly in the jaw, and secured by a 


= THE GaME or Bitiiarps, A. H. Colles, Manchester.—Date 
291 


October, 
The object of this invention is to facilitate the of the e of 
billiards trons Fk an lade adh pd 7 BT an 
lapeere this invention the inventor places two handles at each side 
end of the billiard table, one set of handles for the plain ball and the 
ball. All the handl the different balls are con- 
nested by chefts, whecls, and piniona, er hy wheels and pitched chains 
w) ions, or by w an chains 

to the recording dials, 
8513. Sewixne Macutnes, 7, W. Sidgreaves, /eeds.—Dated 29th October, 


This invention relates to the construction of a se’ machine so de- 
stitch,” or the 


each other at one opera- 
” stitch, and the “ button-hole” 




















May 15, 1874. 
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8514. An Improvep Furyace, J. C. Stevenson, Liverpool.—Dated 29th 


October, 1873. 
The invention relates, to preventing the emission of smoke 
ited in a furnace, by it to pass through the fire mixed with 
oxygen, and thereby consuming or burning the carbon ; and Secondly, 
7. t tion or travelling from and returning to the furnace 
hot air, to economise or prevent the waste of the heat generated by the 


8515. Rotary Evorves, R. B. Boyman, Surrey.—Dated 29th October, 1873. 
This provisional specification describes a rotary engine, the dis 

features of which are inclined cells for the reception of the steam, 

getting its push against the fixed circular case, against which the cells 

revolve steam-tight, without valves; and a method of reversing the same 

by reversed cells on a separate wheel. 

See = =_—— Horszs, W. Plant, Wolverhampton.— Dated 


This invention refers to the working lever and its connections with 
the cutting plates, and consists, First, in forming the fulcrum for the 
working lever of a pin screwed into the bottom cutting plate, and having 
a collar next the bottom cutting both to strengthen the pin and to 
form a bearing for a boss at the back of the lever, the said boss being 
formed on the lever, so that the bearing of the fulcrum may be in the 
same plane, or largely in the same plane, with the teeth and curved part 
hereinafter tioned. pening is formed at or about the middle of 
the top cutting plate, and shaped with teeth on one side and curved on 
the other. The end of the lever is shaped to fit easily in this o g, 80 
that the teeth in the opening are worked wy ae on the lever until the 
plate has travelled to the desired distance either direction, when the 
curved part of the lever-end coming in contact with the curved part in 
the said opening produces a dead-lock or thus preventing the blow 
from being too severe on the bearings or guide-pins. 

3517. Orvamentino Meats, J. A. Rhodes, Shejield.—Dated 29th October, 
1873. 


This invention consists of or g metal surfaces such as of dinner, 
tea, and dessert services, cups, centre and flower stands, baskets, salvers, 
knives, forks, spoons, and such like articles and vessels by ‘‘saw- 

»iercing” metal plates and then embossing the “saw-pierced” parts by 
Band press, or stamp, and filling the embossed parts with alloy, alloys, 
or metals, and attaching the “ saw-pierced” and embossed parts with 
hard or soft solder to the article or vessel to be ornamented, and the said 
parts may then be “‘ chased” in the ordinary way. 

3518. Lock or Fastener, H. Hibbert, Forest Hill.—Dated 29th October, 
1873. 











The novelty of the invention consists in providing the grooves of a win- 
dow frame in which the sashes slide with spring catches, so placed that 
when released they will take into or become inserted in recesses formed 
in a plate secured to the edge of cach sash. The object of the invention 
being for the purpose of locking or securing window sashes when closed 
or when slightly open for ventilation. 

8519. Exvecrric Apparatus, J. L. Pulvermacher, London.—Dated 29th 
October, 1873. 

This relates to details upon apparatus or appliances connected with 
generating, conducting, and applying electricity, the details being based 
upon previous inventions patented by Mr. Pulvermacher. 
$8520. Iron Bars ror Bouts, J. G. Tongue, London.—A communication 

from H. Vigour, Paris.—Dated 29th October, 1873. 

This invention relates to improvements in the production of iron bars 
for manufacture of bolts having square collars produced by means of a 
combination of the rollers, the section of the finishing grooves being alter- 
nately round and square, the length of the round parts being arranged in 
suitable relation to those of the square parts. 

8523. Sewn THROVGH Buttons, J. Plant and J. R. Green, Birmingham — 
Dated 30th October, 1873. 

According to this invention a sewn through linen button consists of a 
front and back shell, and an eyeletted centre piece and a disc of linen or 
fabric. The holes in the eyeletted centre piece fit in corresponding holes 
in adepressed part in the centre of the front shell. The fabric or linen 
being placed on the front of the shell, the smaller end of the eyeletted 
piece is passed through the holes in the shell and riveted or turned back 
over the back of the shell, so as to grasp the fabric between the front of 
the eyeletted piece and the front of the shell, The thread rides on the 
depressed part of the shell, and being situated below the face of the 
button is not liable to injury. The thread also bears on rounded metallic 
surfaces, and is free from the risk,of being cut, The back shell is secured 
to the combined front shell, eyletted piece, and linen disc in the ordinary 
way. These improvements are applicable to sewn through buttons made 
wholly of metal. such as trousers buttons. 





Fretp AND Corron’s. CompounD STEAM PumPp.—At page 280 
of our present volume will be found an illustration of Field and 
Cotton’s compound steam pump, of which we have formed a very 
favourable opinion. This pump was shown at work yesterday in 





the presence of a of eng s at Messrs. McGlashan’s, 
Drury-lane. It has a , ee cylinder of Gin. diameter, 
a low-pressure cylinder 1: 


jin. diameter, and a pump 5}in. ~ 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


To-paY in Birmingham ironmasters of experience who take a | 


sanguine view of things were dis: to regard the colliers’ strike 
as * virtually at an end.” For the sake of the em of the 
district I wish I could entertain similar confidence, It was denied 


that the twelve men who were met in Birmingham last Thursday | 


were treated yey © and it was shown 5 A. production of 
oe produced to the men, that the men have experienced an 
vance in time and money of 80 per cent. since the time when 
thin-coal colliers received 2s, 94. per day for eleven hours’ work. 
The colliers who are not entitled to union relief are resuming 
work on masters’ terms in rapidly increasing numbers. The par- 
ticulars obtainable on ’Change yesterday in Wolverhampton were 
that Messrs. Groucutt have nearly 100 men on; that the Chilling- 


ton Company have a similar number employed; that Messrs. | 


Bagnalls have eight pits at work; Messrs. Sparrows two pits; and 
that Messrs. Foster are starting at Shutt End. Whilst by far the 
majority of the men are non-unionists, they are understood to 
have afew union men amongst them. Against this there has to 


be set very much determination expressed by union men at an | 


open air meeting at Wednesbury, addressed by Mr. Halliday, to 
remain upon strike till the masters consent to arbitration. 

Whilst outsiders echo the demand of the men for arbitration, 
the masters say that all the damage that the pits could sustain 
by the strike has been already done, and they will therefore leave 
the men to their leaders, with the regret that they have not 
more confidence in their employers. Others again there are who 
desire a limit put to the present notice, and an intimation given 
that if the men will not accept it within a a time that they 
must resume at a drop of 40 per cent. The suggestion was not 
generally taken up—the moderate spirits entertaining a belief that 
the best workmen would soon tire of their inactivity and small 
income and so resume. This done, then the first few sheep having 
gone through the gap the rest, it is held, will follow, only too glad 
of an opportunity to cease the strife. I very much fear that as yet 
we are some distance in time away from so much desired a con- 
summation. The refusal of arbitration by their employers is 

inging the men very much relief from workmen at a distance, 
and the weather is favourable to indolence by pitmen. 

A iderable ber of the small coal pits are at work, the 
men being paid the old rate of wages, and the coal raised is being 
sold at the former high rates. There are also a number of pits 
where the men are at work at the drop, and all the coal and other 
material which is being raised is sold at the reduced rates. There 
seems to be no prospect of a settiement of the matter in dispute 
at present, and the industries of the district are being sadly in- 
terfered with for want of fuel. A good deal of inferior coal is 
being thrown into the market from various places, but it is said to 
be quite unsuitable for iron-making purposes, The colliers and 
their families are in a wretched condition, and the longer the strike 
lasts the worse they will become. 

The quotations for finished iron were stronger to-day than last 
week, sheets for galvanisiig, for instance, being 10s. dearer. 
They were quoted to-day at £13 to £13 10s, The higher quota- 
tions are not, however, the result of a better demand, but simply 
of the diminished supply by reason of the continuance of the 
strike of miners, At the same time very low prices are being 
accepted by some makers. This is inferred from statements made 
by merchants in their correspondence with ironmasters of posi- 
tion, and also from the fewness of the orders which reach men 
who quote prices ‘‘ at which they can live.” 

It is gratifying that the Belgians have not got it all their own 
way. If last week I was able to report an order for ironwork 
worth £24,000 having been taken by Belgium at 7} per cent. 
under our prices, I have this week to record the securing by a 
Staffordshire firm for more than 1000 tons of ironwork for which 
Belgium is known to have tendered. 

Pig iron was not in demand to-day, most business recently has 
been in the cinder qualities. One firm producing this class of iron 
sold some 2000 tons last week, and to-day they were quoting from 
£3 12s, 6d. to £3 15s, Another firm was hardly so strong in its 

tations, which were from £37s. 6d. to £3 10s. 








meter, the stroke being 10}in. The steam, which was supp 
a “Field” boiler, varied in pressure during the trial from 40 lb, 
to 45 lb. per square inch, and the pump was made to deliver 
against pressures varying from 30 1b. to 100 lb. per square inch, 
The steam in the engine in question is supplied at its full pres- 
sure to the high-pressure cylinder, and is maintained throughout 
the stroke; it is then expanded direct into the low-pressure 
cylinder without having to go through a passage; the low pres- 
sure cylinder has five times the capacity of the high-pressure 
cylinder, so that by the time the steam is ready to be exhausted 
into the atmosphere it has only a pressure of from 1 Ib. to 2 Ib, 
It will be seen that the engine has what may be called a travelling 
steam jacket. The valves are worked by steam, high-pressure 
steam being admitted into the end of the low-pressure cylinder at 
the termination of each stroke. We have already so fully de- 
scribed the engine that it is unnecessary to say more now than 
that it appears to solve the problem of using a high measure of 
expansion in a direct acting wy a very effectively. We 
saw the engine well tested, both by suddenly increasing and de- 
creasing the resistance, and in no case was there any knocking. 
The speed admits of — varied within very wide limits. This 
engine and pump deserve the attention of engineers, and all who 
have much pumping to do. 

SreaM LAUNCH FOR THE FaRADAY.—On Tuesday a new steam 
launch of somewhat novel construction made her trial trip on the 
Thames, by running from Greenwich to the Temple and West- 
minster and back three or four times, This launch been con- 
structed by Messrs. Yarrow and Hedley, of the Isle of Dogs, for 
service with the Faraday, Messrs, Siemens’ cable ship, described in 
our last impression. The launch is 33ft. long and 8}ft. beam. She 
is built of teak in two thicknesses, and is moulded for a heavy sea. 
Two heavy rings and ties passing right down to the keel are pro- 
vided for hoisting her in and out of the Faraday, so that she can 
be placed in the water with the steam up. She is specially 
intended for under running the shore ends of cables to detect 
faults, and for this purpose she carries a heavy drum which can be 
shipped and unshipped at one side, The screw being disconnected, 


the engines are put in with this drum by two pairs of bevel 
wheels and a short am | and the cable being brought over 
the drum, the boat is propelled ahead by the adhesion — if 


we may so call it—of the cable and the drum. A cable may 
have the current broken in water which is quite perfect as 
conductivity on d or in air; so when a fault 
shore the cable is hitched up, passed 
over the drum, and the boat proceeds seawards. Mean- 
while a full current is maintained through the cable. So long as 
the fault is in the water, a needle on board the paying-out ship 
remains at rest. The moment the fault is raised out of the water 
by the launch, the needle is deflected, and the detection of the 
recise locality of the fault is then a very simple matter. Messrs. 
edley’s launch has two inclined engines, 5jin. cylinders, Gin. 
“—_ mane Dy to — — Pe 44 = a return- boiler, A 
single eccentric only is used for —— re being 
ie pednd iy Seems, Sasol eae eae 
a wa’ y Messrs. Yarrow ey. 
ts Pla be carried in tanks at the sides of the boiles, which is 
fed by a ly neat and effective donkey, The boat can run 
for twenty-four hours at about seven miles an hour on 15 cwt. of 
The boat was launched only on Monday, and was to be on 
board the Faraday on Wednesday. The result of the trial was in 
every respect satisf: . This is, we the 280th screw 
launch built by Messrs, Yarrow Hedley. firm have now 
in hand some for South A which will only 


paddle boats merica, 
draw 6in. of water—possibly the shallowest craft of any power 
ever put afloat, 
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To-day the holders of pigs believed in getting more for their 
commodity by reason of the disagreement between the masters and 
men in Cleveland and in South Wales; and pe here of 
large quantities of coal now in stock in certain of the valleys of 
the Southern Principality are looking forward to the realisation of 
large sums for the mineral during the strike there which they 
hold to be imminent. 

By one more furnace now going out, and by an oversight as to 
two already out, a recently published list of furnaces in blast in 
South Staffordshire should be altered to 46 in blast, and 107 out. 
Such a state of things has not been known for half a century. 

There were three meetings of creditors in South Staffordshire on 
Tuesday last, at which the affairs of as many firms who have re- 
cently had occasion to ask indulgence, were as far as could be, 
“arranged.” Messrs. John and Henry Colbourn, trading as John 
Colbourn and Son, ironmasters, Tipton, showed liabilities to un- 
secured creditors amounting to £18,131, and to secured creditors 
£19,235, including a surplus of £794. From the secured creditors’ 
account there was £422 to pay £18,130. The creditors accepted 
the offer of 5s, in the pound payable in three, six, and nine 
months, on the understanding that Messrs. Colbourn should find 
sureties, 

Messrs. John Harper and Matthew Tildesley, of the Albion 
Works, Willenhall, malleable ironfounders, and hardware manu- 
facturers, trading as John Harper and Company, showed unsecured 
creditors £6459. To meet this when £1064 had been paid for rent 
and the like, together with £400, the etstimated cost of the ‘‘ar- 
rangement” proceedings, there was a balance of assets estimated to 
produce £1638. It was determined to wind up this estate in liqui- 
dation under a trustee and a committee of inspection, and an 
immediate release was granted to the debtors. 

Mr. W. G. Merriman, of Lanesfield Ironworks, near Wolver- 
hampton, showed unsecured creditors £7129, and assets £894 ; 
but these assets were subject to preferential claims for rent, &c., to 
the amount of about £270. The debtor's solicitor explained that 
his client, a young man, had sunk £2000 in repairs and_improve- 
ments to his works, together with £1000 in breakages, and a similar 
sum in certain other works which he had taken, but which he had 
been obliged to give up after a short time. The solicitor s 
that the estate should be sold for the guaranteed composition of 
2s, in the £; but the meeting determined to wind up by arran; 
ment, power, however, ves ge to the committee to sell to the 
debtor if that course should be deemed most desirable. 

Although hardwares of all classes are fairly well inquired after 
at home, orders for export are but few throughout Birmingham 
and the district. Spain is sending some orders for engineerin 
ironwork, bridges, girders, &c., which are required in the place o! 
bri and railway material destroyed in the course of the late 
Carlist campaign. Some of the larger firms have still considerable 
arrears of work in hand, more especially in the engineering, metal 
rolling, brassfoundry, and edge tool trades. A better business is 

ing done by the metallic bedstead-makers on home account, par- 

‘ly in brass, or brass and goods, But little business is, 

“yo being done for export. _~-— a7 

of machinery, are exported to St. Petersburg and other 
oe nd Tain odera’ 


United States makers, who, both in brass and iron goods, are com- 
ting with us with success. Trade with South America is d 
he small-arms manufactories have a fair number of orders on 
their books, but gun makers generally have only a little to do. 





THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE unsettled and disorganised state of matters that prevailed 
last week in the leading industries of the North has not at all im- 
proved, although it has somewhat changed its aspect. The dispute 
| among the Durham miners was practically settled on Thursday of 
| last week, when, at a conference held at Durham, it was resolved 
| to resume work on the masters’ terms. But only a small per- 
| centage of the collieries in the county had resumed operations on 
| the following day; and on Monday of this week a number of the 
| collieries were laid off, ostensibly because the masters refused to 

le the application to reduce the number of working days 

to ten per fortnight. This application is not a new thing. 
For a considerable time past the miners of Durham have 
tried to induce their employers to make a rale allowing 
| them to be off on what is known as “‘ baff ” Saturday—that is, the 
Saturday in each fortnight when they are not paid, for the miners 
seldom work on pay-Saturday. The arrangements in this respect 
are different in the two divisions of the county. In the southern 
division, where some 70 to 80 per cent. of the coal raised is that 
converted into coke for metallurgical purposes, it is usual for 
the colliers to work twelve days per fortnight. and this is 
absolutely necessary when trade is brisk in order to keep the 
ovens at work, and supply the ironworks regularly with fael. 
But in North Durham, where the great bulk of the coal 
is used for household consumption, the miners seldom work 
more than eleven days per fortnight; and in many cases 
they do not work so much as that, But to lay off all the collieries 
in the county on every seventh day of the week would lead to 
much inconvenience and not a little expense, So far as the South 
Durham collieries are concerned, it would impose upon the North- 
Eastern Railway Company the necessity of providing a fifth addi 
tional rolling stock to work the Darlington section, and the iron- 
masters would be put to great straits in obtaining on the Friday 
stocks of fuel sufficient to serve them for the three following days. 
Hence it happens that the coal owners have set their faces steadily 
against the proposal of the Miners’ Union for a ten days’ fortnight, 
and hence also the miners have, as ueual, made a show of a strike. 
The second strike, however, has not been nearly so serious as the 
first. It lacked organisation and maturity. Here and there a 
few collieries stopped work in a desultory way, but after the coal 
owners had intimated their intention to propose a still further 10 
per cent, reduction, the agitators took alarm and the agitation 





very little apprehension of further trouble from the coal owners 
in the meantime. 

With the ironstone miners of the Cleveland district the case is 
very different. The reduction of their wages by 12) per cent. has 
resulted in a strike which threatens to be of long continuance and 
of a most disastrous character. The miners are in this agitation 
acting contrary to the advice of their secretary and head, Mr, 
Grieves, and have incurred the blame of all who are at all cogni- 
sant of the circumstances. Out of six and a-half million tons of 
ironstone annually raised in Cleveland, only a mere fraction is free 
for sale at what is known as the current market value. The great 
bulk of the stone passes from the mines to the furnaces of the 
same owners direct, without being sold at all. The mere acci- 
dent, therefore, of a few thousand tons being brought into the 
market at a fictitious value supplies no criterion of the actual 
value of the product; and it is manifestly unfair that by the 
selling price of this bagatelle the value of all the rest should be re- 
gulated. Yet suchis the course suggested by the miners of Cleveland. 
Of course it is objected to bythe mineowners. If the market value of 
the ironstone of Cleveland is to be regulated by anything, it should 
be by the selling price of pig iron, which has fallen from 120s. in 
April of last year to 65s. at the present time. During the period 
of this extraordinary fall the wages of the Cleveland miners have 
not been at all interfered with ; but when the wages in every other 
department of the iron and allied industries were being raised, 
and when many of them were actually losing on every ton of iron- 
| stone produced, the mineowners of Cleveland very properly pro- 
| posed a reduction. The amount of that reduction was fixed 
} at 2d, per ton, or 125 per cent. of the 45 per cent. by which 
| the wages of the miners have been advanced since 1871, 

Seeing that the wages of the Cleveland miners are relatively 
higher than those of the coal hewers of Durham, and are more 
| than double those of the industries from which the ironstone 
miners are chiefly drawn, it was expected that they would submit 
uncomplainiagly to the reduction. But on Monday last, after the 
notices had expired, they struck work from one end of Cleve- 
land to the other, and the mines have been closed ever since. A 
deputation has been appointed by the National Association of 
Miners, now setting in Newcastle, to endeavour to arrange the 
dispute ; but at the present time the prospects of an immediate 
resumption of work are very doubtful. 

The suspension of labour in the mines of Cleveland has naturally 
exercised a strong reactive influence upon the iron trade of th.t 
busy district. Makers of crude iron are making up their minds 
for the worst, and those who have iron to sell are demanding 
| more money for it. Few transactions were effected on ‘Change 
| this week, but No. 3 was sold pretty freely at about 70s., aud 
| some makers were even asking more. This is an advance of about 
| 5s. per ton on the rates of the previous week ; but it is attri- 

buted, not to a real improvement in demand, but to the fear of a 
prospective scarcity of pig in consequence of the miners’ strike. 
| Stocks at some of the works are rather large, but I am informed 
that only a very little quantity of pig is unsold. 

Arrangements are being made by most of the crude ironmakers 
of the North to damp down their furnaces. In the event of the 
strike continuing for another fortnight the necessity will be forced 
upon nearly every firm in the district. None have more than a 
three weeks’ supply of stone, and some will be exhausted within 
another week. Should it come to this pass, not only the ironstone 
miners, but the blast fur » the limest quarrymen, the 
coal miners and coke burners supplying the fuel for metallurgical 
| purposes, and the finished ironworkers, representing altogether an 
aggregate of about 70,000 men, will be compelled to leave their 
employment, and the whole trade of the North of land would 
suffer prostration. It is hoped that wise counsels will interpose 
to prevent so serious a calamity. The mineowners, however, 
declare that they will not recede from their present position, and 
they even threaten to insist upon a still further reduction now 
that they have been put to the trouble, annoyance, and expense 
of having their mines closed. 

The Bessemer iron trade is not more prosperous than other 
departments of metallurgical industry. The hematite iron manu- 
facturers of Cleveland are doing little or nothing, and the importa- 
tion of hematite ore from Spain is almost infinitesimal, notwith- 
standing that the navigation of the river to Bilboa has been 
opened up, I am even informed by a merchant largely interested 
in the Spanish ore trade that he cannot get freights for his 
steamers to the Tyne. 

During the continuance of the miners’ strike in Durham last 
week the cost of coal was advanced, but it has now returned to 

thing like its former level, and it is expected that if the 











northern ports ; and Australia are m tely d i- 
ingimplements, edge tools, roofing sheets, andfencing wire, The con- 
tinental trade generally, however, ised by dulness, brought 
about in part by ti 


man competition. 
The United States trade is tightly seers bat fies Canadian 
ee ee eens ee ee , and which is virtually 
el already, has been very and al intin, 


owing, in a great measure it is believed, to the underselling o 


strike in Cleveland continues the value of coal will become con- 
siderably reduced. 
The finished iron trade remains rather dull, no orders of any 
ing to hand, and in the present state of trade 
manufacturers are not anxious to book orders. In fact, it would 
hardly be safe, even with the operation of the strike clause, to 
enter into large engagements, when the outlook is so forbidding. 








collapsed. Most of the collieries are now at work, and there is ° 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
TuERx is no material alteration in the generai aspect of business 


ere 

Quietude is the order of the day in most branches of trade, and 
in very few instances indeed are the new orders sufficiently 
large and numerous to keep order books up to even their present 
level, The Board of Trade returns for April demonstrate conclu- 
sively the recent falling off, and show that in iron and steel, as a 
whole, the drop is remarkable, It may, nevertheless, be noted 
that the values are about equal to the same period of 1872. 

Pig iron is somewhat stiffer than last week—say 2s. to 3s. per 
ton, and iron is firm, albeit irregular, owing to the restricted pro- 
duction brought about by the colliers and ironstone miners’ strike 
in Staffordshire andCleveland. In other respects there is no feature 
in the week’s transactions which appears to call for any particular 
remark, 

At a meeting of the creditors of Messrs. Samuel Osborn and 
Co., Clyde Steel and Ironworks, Sheffield, on Tuesday, the 
liabilities (net) were stated to be £70,866, and assets £59,969. Of 
the latter, the stock in trade at Sheffield and Boston, U.S., is 
estimated to be worth £22,000. A good deal of sympathy was 
felt with the firm, who have laid out a considerable amount of 
capital at a time when they have been unable to secure an ade- 
quate return on the outlay, and have been subjected to much 
delay in getting remittances from America, owing to the late 
financial panic there, It was decided to liquidate the estate by 
arrangement, and not in bankruptcy, Mr. Foster being appointed 
trustee, A meeting of the shareholders in the Cardigan Steel, 
Iron, and Wire Company was held last week, when an extraor- 
dinary state of things was revealed, The total loss was shown to 
be £13,901. The sales were stated to have been as under :— 


Average price per ton. 
&s. d, 


‘ons, d 
Iron wirerods .. « «os eo eo eo 1420 « 1419 0 
Merchantand spokeiron.., «¢ o¢ «+ 150 .. 211 0 
Meitingiron.. .2 .. of eo ee ce © « 120 86 
Steel rods ++ 08 08 00 ee ee 135 . 27 9 


Wire... . e ce «© e¢ ce ec ce 870 oo 
Sheetand toolsteel 1. «. os oe oe 75 oe 
Crinoline steel of the value of £1031. 
Files do, do, £1676. 
Converting forhiro .. .«. £60, 


The report of the investigators, in touching upon this part of the 
subject, states that the cost of making wire rods in February, 
1873, was at least £15 10s, 6d. at the works, showing an average 
loss per ton on the running contracts of £1 10s, 6d, and on one 
contract (Poole’s) of £2 17s. 6d. per ton, The matter was dis- 
enssed at great length, and another meeting will probably shortly 
be held. 

Some few weeks ago I alluded to the fact that the Monkwood 
Colliery, near Newbould, Derbyshire, had been purchased by the 
miners’ associations of several districts, to be worked on the co 
operative plan, I also alluded to the proposed purchase of a pit 
by the South Yorkshire Miners’ Association. This has now 
been completed for £78,000, of which £10,000 have been paid 
down, the balance to be paid in easy instalments, 

For some weeks past an agent of the United States Govern- 
ment, General Starring, has been in Sheffield making inquiries as 
to the various matters affecting the questions in dispute (as to 
the invoicing of and tariff on the different classes of steel) be- 
tween the Sheffield manufacturers or their New York agents and 
the American customs officials, The results of his investigations 
will doubtless be kept private. 

Despite recent revelations in connection with various “limited” 
companies, others continue to be brought out. One of the latest 
of these is the Tinsley Rolling Mills Company (Limited), Sheffield 
with a capital of 1500 shares of £10 each. This company is formed 
for purchasing and working the Tinsley Forge and Rolling Mills, 
Sheffield, until now carried on by Mr. E. W. Shirt. The engines 
are of 70-horse power, and there are four rod trains, one a three 
high, a sheet mill with circular rolls 6ft.; a shovel mill; lathes, 
forges, helves, &c, There is no payment for goodwill in this case, 
neither is the dividend *‘ guaranteed ”"—as was the case with two 
or three local undertakings which have recently come to grief— 
although the yearly profits are stated to be from £1900 to £2000, 

The wages question in South Yorkshire and North Derbyshire 
was discussed by the Miners’ Association at Barnsley on Tuesday, the 
delegates present representing about 23,000 miners, and the question 
discussed was the masters’ proposal to reduce wages 124 per cent, 
A resolution was passed stating that the time for a reduction had 
not yet arrived, but that the secretaries should be instructed to 
issue a circular embodying their views, the owners in the mean- 
time to be asked to let the matter stand over another week. In 
the afternoon of the same day a largely and influentially-att j 
meeting of colliery proprietors was held under the presidency of 
Mr. Stewart, The general opinion of those present was that 
unless the reduction were accepted, a general lock-out ought to 
take place, but when the resolution, given above, of the miners 
was conveyed, it was agreed to let the matter stand over for not 
more than a week, The Midland Railway Company is seeking for 
tenders for 25 locomotive (goods) engines, and the Great Northern 
Railway Company ask for tenders for the erection of an engine 
shed at Doncaster, to accommodate 96 engines, tenders to be sent 
in before May 21st. 





— 





NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THERE has been less activity in the warrant market during the 
past week, although the prices on the whole have kept well up. 
Opening with a dull feeling on Monday at 82s. 6d., there was 
a rally as high as 848., but the price fell to 82s. at the close, 
Tuesday's busincss was somewhat firmer at 83s, 9d. to 84s, 9d. 
cash, closing with ay oy at the latter, and sellers asking 85s. 

The pig iron trade is altogether in a very unsatisfactory state, 
For two weeks higher prices have been paid in the market ; 
but that has resulted not from an increase in the demand so much 
as from the rapid and rather serious diminution of the stores, 
Quotations of the prices of the different makers’ brands cannot be 
given this week yet, but good ordinary No, 1 may be set down at 
87s. to 90s., and No. 3, 85s, to 87s, 

The shipments of pig iron from Scotch ports during the week 
ending the 9th inst, amounted to 7372 tons, showing a decrease of 
6718 tons as somgeee with the corresponding week of 1873, The 
imports of Middlesbrough pigs at Grangemouth for the week were 
3120 tons, showing an increase of 1430 on the corresponding week 
of last year. The total import for the present year, as far as it 
has gone, was 46,422 tons, being an increase of 22,812 over the 
corresponding period of 1873, 

There has been a little more doing in the manufactured iron 
trade than in the previous week, but all kinds of orders are yet 
very scarce. One or two of the larger works have had their 
operations much impeded by the suspension of work in the mining 
trade, and no material improvement is looked for until the 08 
question is settled. The principal home demand is for shi - 
building purposes, and it is not very extensive, A fair quanti 
of machinery, wrought iron, castings, plates, &o., has been shi 
from the Clyde during the week. 

The coal markets continue well supplied, but last week’s pfices 
are maintained. Demands for domestic consumption and manu- 
factories are readily met, and in somo parts of the country con- 
siderable stocks are a ring at the pit heads. A better tone 
prevails in the markets in the eastern 44 districts, and for the 
season of the year the demand is wonderfully —_.. 

I am sorry to say there appears little chance of ¢ un- 
fortunate dispute in the mining trade being speedily settled. 
It has now for about two months, but a section of the 





miners seem more determined than ever to stand out to the bitter 
end, Their co was ae oy by a resolution 
the Association of pl about a fortnight ago, 
should proceed to rekindle the blast furnaces as found 
—_ A number of Agee were Somet ut a . 

e ers generally ng advan’ o! © Op) 

resume work, the more extreme leaders edviestel ¢ a universal 
strike, which they have since been endeavouring, with 
indifferent success, to carry into effect. The employers met 
- a few days ago, and considering the renewed attitude 
of opposition assumed the men, decided that they should 
accept no labour at a her figure than a 40 per cent. 
reduction. Their meeting was adjourned for a month, 
and since then a number of the furnaces that had been put 
in blast have again been damped out. In some of the districts the 
miners are served with sheriff’s warrants, at the instance of 
their employers, to quit their dwelling-houses, and the suffering 
_— has already been severely felt by their families will thus be 
enhanced. 
The position of the districts may be ee described. At West 
Calder one or two pits had been reduced 1s., and others were 
threatening to strike, At Shotts deputations to the employers 
asking back the last 20 per cent. reduction had been unsuccessful, 
The Braidwood men at Carluke were reduced from 20 to 60 per 
cent., and had come out ; the Morningside men were out, and the 
Chapel men had commenced at 6s, per day, At Heywood the 
miners were all on strike, resisting wo gon, beeen than 20 per 
cent, Wishaw: the last 20 per cent. had been returned to the 
a at MY —, any i & Summerlee and ap — on 
idle ; and the w Iron Company’s men pa’ y wor al 
40 per cent. reduction. Airdrie: six works had hee. | at 
20 per cent. reduction, and all the rest idle, Coatbridge: men 
working generally at 40 per cent, less, and masters refuse to con- 
cede anything. Holytown : Dixon’s men at Carfin working at 40 per 
cent. less, and the sale collieries expect a settlement at 20 per cent. 
Motherwell : all sale pits working at 20 per cent., with exception of 
Merry and Cunningham’s. Baillieston : with exception of one work 
all were on strike that had been reduced more r cent. 
Maryhall : working, except about 200 men, thrown idle by strike 
of engi and lab , at 40 per cent, reduction. Govan: 
partially employed at 30 percent. less. Den : work resumed after 
suspension of seven weeks, Stevenston : working at 5s. aday, but 
full time cannot be had. ogg 8 generally working at 40 
per cent. less, Galston: allidle, Kilmarnock : a number of the 
Harleford men on strike. At Kilsyth there was a dispute in 
consequence of the Messrs, Baird wishing the men to work nine 
instead of eight hours per day. Cleland ;: all working at 20 per 
cent, reduction, except 100 men, Lugar: Baird’s men working at 
45 per cent. reduction, but little work to be had, Glasgow: most 
of the men on strike resisting reductions. In Mid and East Lothian 
the miners have resolved to institute a partial strike to prevent a 
greater reduction than 20 per cent. 

Mr. Macdonald, M.P., is highly displeased with the conduct of 
those miners’ agents who are ing the men on toa strike. He 
has written from London in very strong terms with regard to the 
course they are pursuing. The miners who consent to be led by 
those men he describes as ‘‘silly fools and blind bats,” and he tells 
them that those of their leaders who counsel a general strike are 
‘*men whose proper place would be the inside of a lunatic asylum.” 
In Mr. Macdonald’s communication occurs this pee my 

:—‘*At one of your meetings I see it was stated that 
would be down to advise you. No, verily! I will leave your pre- 
sent advisers to complete their work of ruin and confusion, and, what 
is more, allow them to extricate themselves and you from the mire 
they have dragged you into.” Mr. Macdonald does not seem to 
have forgiven the miners for declining to accept the sliding scale of 
wages that was offered them at the beginning of the ye 

At a mass meeting of miners held at Hamilton on Monday the 
following resolution was proposed :—‘‘Seeing that Mr. Macdonald 
cannot advise us in our present suicidal policy, we try from this 
time forth to do without his advice, and tell him to give us no 
more of his slander.” The ting separated in cunfusion before 
this resolution could be put. 











WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue industrial condition of Wales at the present moment is 
most unsatisfactory ; the tinplate workers still hold out, the iron- 
workers are to all appearance preparing for the same course, and 
he would be a bold man who would doubt the almost certain pro- 
bability of the colliers following in the same direction, 

At Cyfarthfa Works last week the notice given to the iron- 
workers and the colliers engaged in the pits supplying the works 
came to an end, and when it was notified by Mr. Crawshay that 
the men could only continue by accepting a reduction of < 
cent., a large number positively refused, The furnace men, smiths, 
and the colliers of the Cwm pit at once withdrew, and the process 
of blowing out the furnaces was actually in operation, when a tem- 
porary arrangement was made by which work was resumed at the 
reduction for three weeks longer, so as to be equal to the Dowlais 
and other works, where the notices end with this month. The 
resumption, however, has not been general, and at the time I write 
the streets are full of idle men, the mass of the miners are not em- 
ployed, the smiths in many instances are paid off, and in order to 
keep the furnaces going, recourse has been had to various expe- 
dients. I am assured " good authority that one day the agents 
and oem: assisted in filling the furnaces, the usual fillers having 
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At Dowlais it is openly stated that the men will not accept any 
reduction, and though those connected with the Ironworkers’ 
Association intimate that a reduction of 10 per cent. might be 
taken by the men if generally proposed, yet I am assured that at 
Dowlais there is the = repugnance even to a reduction of 
5 per cent, Preparations for a reduction are, however, resolutely 
carried on. This week 100 tons of coal from the Dowlais collieries 
were on the route to Cardiff, that place being literally 
blocked with coal for which there was no demand, The result of 
this stagnation was that on Monday the Dowlais authorities 

d areduction of three shillings per ton on steam coal, and 
this step has been followed by others. e greatest fall, however, 
has taken place in coke, Some little time ago it was almost im- 
possible to purchase, The demand was so great that even at 

‘fancy prices ” it was esteemed a favour to get any. To-day coke 
was offered at 17s, 6d. per ton, and refused, where, not two months 
ago, two eas per ton was given freely. 

Everyt of the severest character, and so 
aware are the Cardiff shippers of this, that even with good out- 
lets for coal they refuse to buy, expecting that a futher and 
greater fall may take place, 

In the Forest of Bean Mr. Halliday succeeded in inducing 
the men to accept a reduction of 10 per vent., but my latest advices 
are that in many collieries at the last moment the men refuse to 
goin. On Thursday the coalowners meet at Cardiff to decide as 
to the extent of the reduction, and pending this all peepee is 
hazardous. One is urgently needed, and that is resolute 
and uniform action. known to conversant with 
iron and coal trades that an important reduction is imperatively 
needed. With rails at £8 5s., and the best steam coal at 16s. at 
the pit’s mouth, and first-class house coal from the Rhondda 
quoted in some quarters at 12s, 6d., it is evident that the men 
must take a 20 cent. reduction, or the coal and ironworks 
will be closed. ut if some ironworks give to the men, 
and a few of the large continue old wages, 

7 will follow, = the general ae 

hope em, work unison, 
if the reduction be out, 


in 
the it to the country 
at large will be unquestionable, As 
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Abergorki, and Scyborwen 
ese are important col- 
different line of action 


the difficulty, 

— a Hy the men consented to take 10 per cent., but 
another meeting called to counteract this decided otherwise, and 
matters remain in a gloomy condition. 

At Pentyrch 10 per cent. has been accepted by the men, and the 
works are going on with tolerable briskness, 

AsI close my letter, more hopeful news reaches me from the 
Forest of Dean, the men of the Trafalgar and other collieries 
having consented to resume work, but the salient aspect of the 
whole industrial community is anything but satisfactory. There 
is, I am sorry to say, little reliance to be placed in the men, and in 
more than one quarter I hear the remark mace that a strike, short 
and sharp, and then a general rearrangement of prices and wage, 
is a state of things more calculated to be beneficial than, as in the 
last strike, injurious, The industrial atmosphere will all the 
— after a storm, though if a satisfactory settlement can be 

rought about without a strike so much the better. 
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Tue INqeiTuTION oF Crvit EnGinerrs.—At the last meeting 
of this society, for the session 1873-74, held on Tuesday, the 12th 
inst., Mr, Harrison, president, in the chair, seventeen candidates 
were balloted for and declared to be duly elected, of whom five 
wore members, viz., Messrs, Roscoe Booquet, locomotive and Car- 
riage su) tendent of the Scinde, Punjaub, and Delhi Railway ; 
George Bush, chief engineer of the Iquique Railways, Peru; William 
Frederick Gooch, Newton-le- Willows; Wm. Norman Swettenham, 
Revlon Meteneyness and Sir Wm. Thomson, LL. D., F.R.8., 
Glasgow University. Twelve gentlemen were elected Associates, 
viz. :—Messrs, John Ashworth, Bolton; William Climie, Spanish 
Town, Jamaica; Thomas Hillas Crampton, B.A., Wes' ter ; 
Samuel Cutler, Millwall; William Boyd Fitzgerald, Stud, Inst. 
O.E., Douglas, Isle of Man ; John Newman, Stud. Inst, 0.E., 
Contractor's Staff, Kington and New Radnor Railway; Charles 
Ower, Wes' 3; James William Smith, Ramsgate; George 
Spencer, Oannon-street; George Eastlake Thoms, Assistant 
Engi eer, Abe and Sry 7 tion ; oe a Geologi- 

urvey of England ; nderdown, general manager 

of the Manchester, Sheffield, and Lincolnshire Railway. It was 

announced tha‘ the council had admitted Messrs, Mew 

Brown, James Brand Cree, and George W as students of the 

Institution. The additions to the roll du the session have 
mem 





included 23 167 associates (of whom 39 were 
students), and 86 
of 15 

& total of 2468 as 


af ee now contains es 
students, 15, 789, 122. and 272, 
same time last year, being au invicun ol 14 

per cent, respectively, 
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DUPLEX TELEGRAPHY. 

Tue aim of the duplex system is to send messages in 
contrary directions at the same moment along the 
sanie line without causing mee to the trans- 
mission in either direction. course, it is well known 
thattwocurrents cannot each other onawire; but by the 
various means which be described below the effects on 
the sending and receiving instruments at either end of 
the line are exactly the same as th the currents really 

It was in 1853 


passed one another. the first practical 
application of the duplex Re ae was made by Dr. Gentl, 
a di in an Austrian ow company. By using a 
second battery, which he his equating battery, he 
was enabled to send ———— in contrary directions at 
the same time. He employed a relay, the coils of which 
were wound with two separate wires in contrary directions, 
one wire being in circuit with the line battery and the 
other with the equating battery, so that when the key was 
depressed and the whole current of the line battery passed 
through the relay it remained «A unaffected, since 
the magnetic effect on either coil was equal and opposite. 
This is of course true for both stations, so that either can 
send to the other without the relay of the sending station 
being in any way affected; and thus the first great diffi- 
culty in duplex peg a is overcome. The key that Dr. 
Gentl used was a double current key with six contacts, In 
the circuit of the outer coils of the relay are inserted the 
equating battery and the front and middle contacts of the 
right side of the key. The inner coils are connected with 
the middle contact of the left side of the key and the line 
ire, the front contact on the same side being connected with 
line battery, and the back contact being to earth. Thus, 
the circuit of the line battery is through the two back con- 
tacts of the left side of the key, the interior coils, and the 
line wire to the farther station, where it through the 
interior coils and the two front contacts of the left side of 
the key to earth, and by earth back to the — pole of 
the line battery. The current from the equating battery 
at the same time through the two back contacts of 
the right side of the key, the outer coils of the relay, and 
back to the — pole of the same battery. It will be seen 
that the only use of the equating battery is to neutralise 
the effect of the line battery on the y. If now both 
stations send currents at the same instant, one current will 
go as above described through the key and inner coils to 
the farther station’s relay, which records the signal, as the 
equilibrium maintained by the second battery has been 
destroyed, and the other current will go by earth to the 
farther station’s relay, which will also be affected. In 
short, if A’s line current destroys B’s, B’s equating current 
isters the signals, and vice versd. 
is arrangement, which seems so perfect in theory, was 
found sadly deficient in practice; as it was found quite 
impossible to keep the currents of the line and equatin 
batteries equal; for the local circuit being so mu 
shorter than the line circuit, and the outer coils of the relay 
being always thicker and shorter than the inner ones, the 
tension of the line batteries remained almost constant, while 
that of the equating ones fell rapidly. Another fault of 
this arrangement was, that when contact is broken at the 
middle contacts of the key and made at the back ones, the 
circuit is for a moment interrupted at the front contact, 
and thus some signals are lost. Dr. Gentl afterwards 
applied his principle to a chemical telegraph with somewhat 


better results, 

The next ey which was invented by Messrs. Frischen 
and Halse in the following year, certainly did away with 
the above faults, as no equating battery nor double ke 
was used, Their method was what may be called a “ dif- 
ferential” one. The arrangement was much the same 
as that of an ordinary Morse circuit. "The relay is con- 


structed in the same way as in the former arrangement; 
it is connected with the lever of an ordinary Morse key, 
one of the coils leading to the line and the other through a 
resistance to earth, is resistance is made equal to the 
resistance of the other portion of the circuit—viz., the other 
coils, the line, and one branch of the relay at the distant 
gent that when 4 is depressed the current has 
two paths open to it, possessin ual resistance. 
Consequently, by the law that “if two Seouite are open to 
a current it will divide itself between them in the inverse 
ratio of their resistance,” half of it will flow through one 
set of coils, and the resistance, to earth; neutralising the 
effect on the home relay of the other half of the current, 
which will flow through the other coils and line to the 
farther station. Thus, no signals will be given on the 
home relay. At the farther station, after producing the 
signal, the current will pass to earth, either through the 
earth contact of the key, or else, if the key is depressed, 
through the other branch of the relay and the resistance 
above mentioned, If, now, both stations be sending to 
one another at the same time, one current goes by line to 
the distant station, and the other current yy earth. 
But perfect as this m seemed, it did not answer, 
owing to our defective knowledge of electro-magnetic in- 
duction and bad insulation, and nothing was heard of it 
for many 
an American, and it is now much more 
country than the old To such perfection has it 
been ht that on one of the most successful lines—that 
between New York and Chicago—it is stated that as many 
as 1600 messages have been got off in ten hours, On this 
line there is a repeater half way. 


years. Its revival is chiefly due to Mr. Stearns, | L, 
in that 





and the other through the inserted resistance to earth. A 
condenser is inserted in the shortest circuit, of such capacity, 
that the condenser and the resistance coils, are equivalent 
to the whole line, If, now, one circuit be sending, and not 
the other, a current is sent through both coils of the home 
rela; caoeere directions, so that the instrument remains 
. Thence it-passes through the line round the 
inner coils of the distant relay, which causes the instrument 
to record the signals, and to earth by the earth contact of 
the key. If both stations be sending at the same time, 
the line currents neutralise each other; but a current is 
sent round the outer coils of each relay, through the arti- 
ficial line composed of the resistance coils and condenser, 
and through earth to the distant station, where it passes 
through the inner coils of the relay, and records the signals. 
The particular advantage of this 8 is, that an 
instrument, however delicate, may be worked by it. It 


may be here remarked that a number of small condensers 
are better than one large one, as small electro- etic coils 
may be inserted between the plates, provided with movable 


centres, by which the magnetic retardation may be in- 
creased or lessened. 

The double-current duplex 
Post-office, the receivers bei: eatstone’s automatic, the 
coils of which are wound differentially. The resistance 
coils are arranged in a circle, the connecters being in the 
form of the hands of a watch. A differential galvano- 
meter is inserted to keep the balance between the real and 
artificial lines, The capacity of the condensers used can be 
adj and the electro-magnets above mentioned 
age ween the plates, for the purpose of retarding 

e 

The chief engineer of the Madras Railway telegraphs has 
successfully applied the system of continuous currents to the 
duplex system. Thecoils of his receiver are divided into two 

one part having about ten times the number of con- 
volutions of the other, At the juncture between these two 
partsa key is inserted, having one terminal connected with 
the instrument and the other to earth. 

The following are sketches, with brief explanations, of 
some of the systems above mentioned :—Fig. 1 is Dr. 
Gentl’s arrangement. The passage of the current of the 
equating battery, as shown by the dotted lines, is from the 
+ pole through the contacts ab of the key, through I, the 
outer coils of the relay, through II and to the — pole. 


m is now in use at the 
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The current of the line battery is from its + pole through 
a'b' of the key, by 1, through the interior coils of the 
relay, out by 2 through the line to B, where it enters the 
inner coils of the second relay at 3, out at 4; through }'c', 
by 5 to E (earth), whence it enters the — pole of LB at 
station A. 
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Fig. 2 is Mr. Stearns’ arrangement, M and M* aretwo 
Morse keys, so constructed that the line must always be in 
contact with the earth at T or the battery at 8; but when 
M is down there is for a moment a short circuit at T and 
8. If M only is depressed, a current goes from the battery 
through the outer coil of P, and through R *o 
earth ; and also h the inner coil of P—neutral- 
ising the effect of the former current—to the line 
and the inner coil of P', to earth by 
T'. By this, the instrument connected with P' records a 
signal, and, of course, vice versd if M' be depressed. If 
both Mand M' be depressed, the currents, as before stated, 
neutralise one another; but a current is sent through the 
outer coils of P from B, and the same through P' from B'. 
Thus both instruments record signals, the current through 
the outer coils of each moe Page to that through I 


> 





ON THE STABILITY AND STEADINESS OF 
SHIPS. 
No. IL. 


Apmrrat Panis, the eminent French constructor, in a paper 
read at the Institution of Naval Architects in 1869, makes the 
following remarks :—“ As monitors do not roll, whilst all the new 
broadside ironclads are worse rollers than the old vessels used to 
be, and even in moderate weather bury their guns under the 
waves, we must endeavour, without ving the monitor of its 
geod qualities, to render it fit for habitation, and safe for naviga- 
tion in all seas and in all ; we must observe what are 
the conditions of stability of the monitor—wide, and of low 
freeboard, it has its metacentre at a height which much exceeds 
that of any other form of ship.” 

But as we have seen, the Achilles—a comparatively high 
freeboard broadside ironclad—is equally or nearly as steady as 
the Miantonomoh, as also was the ill- in ; yet how 
different are their metacentric heights! And the difference will 
be more apparent if reckoned from the plane of floatation, or load- 
water-line—that of the Achilles being 18in., and that of the 
Miantonomoh 144in., above, while that of the Captain was actually 
3in. below the plane of floatation, or load-water-line. However, 
a low freeboard has one decided advantage over that of a 
high freeboard ship, in that it does not present so large a vertical 
surface for the waves to act against to produce motion. 

Now, while we admit, as we have always admitted, that 
full-rigged low freeboard turret ships, may be rendered fit for 
habitation and safe for navigation in all seas and in all weathers, 
we have never argued that they would be best for the purposes 
of ocean cruising. For such pu ships require to be more 
commodious in order to give additional comfort and convenience 
to officers and men, although it must not be forgotten that in 
this respect the Captain was considered by some officers to have 
the advantage of the Monarch, especially as regards the ventila- 
tion of the stokehole. But, whether it be a low freeboard or a 
high freeboard ship, the primary element of safety is stability. 

In the days of our sailing line-of-battle ships and fri it 
was always considered that the initial stability should be such 
that the maximum average pressure of the wind on all plain sail 
should not cause the ship to incline beyond 7 deg.; there were 
various reasons why such an inclination should not be exceeded 
under such circumstances, viz., the training and working the 
guns, their depression being limited to that angle; as well as 
those other reasons already quoted from the reports of Admirals 
Elliott and Ryder. “ Keep a ship on her legs, and then she'll 
go,” wasa nautical expression which embodied common sense 
and true science. 

It has been said that “The right course to be taken is obvious, 
viz., to give the ship such a beam and such a height of centre of 
gravity as will insure as much natural or initial stability when 
she is near the upright position as can be had in combination 
with a fairly steady gun platform; and also to give her at least 
such a height of side and deck that the stability will go on 
increasing as the ship is inclined to any extent to which 
her sails properly used will incline her.” But it does not 
ap) to us that this ie the right course to be taken, although 
it is in the right direction; we 7 that the stability should go 
on increasing at least to twice the extent to which her sails 
properly used will incline her, in order to provide reserve 
stability to resist the effects of sudden squalls. 

For example, Admiral Sir A. Milne, K.C.B., tells us, in refer- 
ence to the ill-fated Captain, that, “On the 6th September, 
1870, at one o'clock p.m., all the ships of his fleet made sail— 
whole topsails, royals, courses, for which purpose the funnel of 
the Captain had to be got down, and the trial of sailing was con- 
tinued up to five o'clock. We tacked three times, if | recollect 
right, between one and five. Some of the ships had to take in 
their royals ; Captain carried her main royal until, 1 think, four 
o'clock. During the trial, the angle of heel made by signal at 
1.40 was 9 deg. 5min. The heel on an average was 124 deg., 
and I observed on several occasions that the heel was rather over 
14 deg., without any special lurch, but slowly and quietly reco- 
vering herself up to 12 deg.” 

Now at 12 deg.—which may fairly be taken as the maximum 
ordinary steady pressure under sail—an equilibrium was tem- 
porarily obtained by a pressure of wind on the sails — to 4900 
moment of wind, and resistance by hydrostatical stability equal 
to 4900 moment of stability. We hold, therefore, the Captain's 
maximum moment of stability should not have been less than 
twice this amount, viz., 9800, whereas, unfortunately, it was only 
7100 ; and we are justified in this conclusion by certain experi- 
ments made some five-and-twenty years since for the Rev. Canon 
Moseley with small models. Mr. has placed on record 
the result in vol. ix. “Transactions” of the Institution of Naval 
Architects, as follows :—“ Suppose thata certain moment of foree— 
I am speaking now in the mathematical sense of a moment of force 
—is required to keep a ship heeled over at an angle, say of 10 deg., 
if that moment could be applied just at the instant when the 
ship is on even keel—upright—and continuously applied, as in a 
gust of wind acting upon the sails and the waves of the water, 
and so forth—if that t were applied when the ship was 
on even keel—upright—it would take the ship through an angle, 
or heel it through an angle, of 20 deg. I offer no explanation 
of this curious fact, but it exhibited itself in all the models we 
tried at that time, and we tried a variety of shapes, from the 
triangular to the square, and all the intermediate forms that 
were then thought of.” However, an explanation was offered by 
the Rev. Dr. Woolley as follows:—“The fact is that it is not 
always borne in mind that it is never safe to consider the 
stability of ships only so far as the mere moment of 
stability will keep the ship inclined, because we have to 
meet the case—a very common one—of sudden gusts 
and squalls of wind, and it can be shown with a very 
little trouble that in that case it is absolutely certain that 
the ship must heel over a great deal beyond that to which 
the mere moment of the ship would hold her. Supposing 
there is a vessel in an upright position, and she is suddenly sub- 
jected to the action of the wind which would keep her inclined 
if she were in a position of rest at an angle of 70 deg. (!7 deg., 
not 70 deg.), then there is acting upon that ship a moment of 
wind which is equal to a certain definite amount, but the 
moment of stability which immediately is applied to resist that 
is considerably less, and will be considerably tas tn 0 cxntinnelly 

ratio certainly till it reaches 7 deg., and during 
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interesting fact which Mr. Rawson brought before you, which 
was observed and shown by experience in Professor Moseley's 
experiments, and which is well known to all mathematicians. {n 
all cases where body is disturbed from a position of rest by 
being acted upon by some force, it does not remain in that posi- 
tion of rest when it comes back again, but oscillates backwards 
and forwards.” 

The foregoing remarks by Dr. Woolley and Mr. Rawson were 
made on Mr. Reed’s paper “On the Stability of Monitors under 
Canvas,” read before the Institute of Naval Architects on 4th 
April, 1868. (See vol. ix. “Transactions.”) And now let us 
endeavour to learn, for future application, the cal lesson 
from that paper, and the deplorable loss of the ill-fated Captain. 

Fig. 7 represents the midship section of her Majesty's late ship 
Captain. The poop, forecastle, turrets, and deck are not 
shown, as they do not materially affect the question of stability ; 
the ascertained position of the centre of gravity of the total 
weight of the ship complete for sea, viz., 7790 tons, was found 
to be at the point c—i.c., 2°9ft. below the plane of floatation, or 
L.W.L.; and in the same manner is represented the midship 
section of—quoting from Mr, Reed’s paper—“the Duncan cut 
down to a freeboard of 3ft. 6in. and fitted with three turrets * * 
observing that the centre of gravity was estimated to be ‘2 of a 
foot below the water line,” viz., at a, the total weight being 
6750 tons. It will be observed that the Captain was fitted with 
bilge keels but no centre keel, while the Duncan was fitted with | 
a centre.keel but no bilge keels. These, again, are excluded | 

yom con ideration, 





“Tt is interesting also to compare the dynamical stabilities, or 
mechanical work necessary to heel these ships through equal 
les. This may be done by comparing the areas enclosed 
(Fig. 8) between the base line, the curves, and the ordinates drawn 


to the curves at the particular angles of heel. That these areas 
are proportional to the dynamical stabilities may be seen from the 
formula given before, viz. 


ical stability = D fr d 6. 

“If we take the case of the first monitor being heeled over to 
the position H G, (Fig. 8) 4 deg. under the pressure of sail, and 
draw the line H mM, so that it shall represent the variation of 
moment of sails due to their inclination, and suppose the line 
H mM also to represent the effect of the sail upon the other 
ships, it will then divide each of the areas Aa B, Ad D, and 
AcE into two the lower of which will represent the work 
which the wind (at a constant pressure) would be capable of 
doing in overturning them, and the areas above the line H M 
will represent the whole of the energy which the ship could put 
forth to withstand any additional impulse, such as the effect of 
waves or a sudden gust of wind. We thus see, by comparing the 
areas, H a M, H dm, and the small part of Ae E above H M, the 
relative amounts of energy stored up in the ships when sailing at 
the given inclinations, and this enefgy it is which chiefly consti- 
tutes their safety. Comparisons may be made in the same way 
at any other angles of heel under sail. 

* _ x ” 


* * 


“ My ruling argument is that the monitors we have considered 
would be dangerously deficient of statical (or rather hydrostatical) 
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ANGLES OF 


lig. 8 represents the curves of stability of the Duncan and the 
Captain under various conditions. The following is extracted 
from Mr. Reed’s paper :—- 

“The line, A a B (Fig. 8) shows how the stability of the Dun- 
can monitor varies for the different angles of heel. Her moment 
of statical stability increases nearly in proportion to the angle of 
heel through an inclination of 7 deg.; the deck then begins to 
be immersed, and the stability increases less rapidly, until the 
ship reaches about 104 deg., at which inclination the stability is 
au maximum. It then begins to decrease as the angle of heel 
increases, and she loses all stability before she is inclined to 25 
deg., arriving there at a position ef unstable equilibrium, and 
past this position her tendency is to turn over still further. 

* * _ ” * 


” * * * 


“Hitherto I have referred to the case of a monitor with a 
freeboard of 3ft. 6in., which is far more than the American 
monitors have possessed, 

Y . ww te * * - 


“I have therefore taken the case of the Dunean monitor with 
increased draught so as to give a freeboard of 2ft. 6in., and also 
with a freeboard of 2ft., and have shown, by means of the 
curves Ad D and Ae E (Fig. 8) how their stabilities vary. I 
assume the centre of gravity to remain in the same position as 
before relative to the ship, and therefore to be 1°2ft. below the 
water line in the former case, and 1°7ft. below it in the latter 
case. In the former case, viz., with the freeboard of 2ft. 6in., 
the stability increases until the ship is inclined to an angle of 
5 deg. The edge of the deck is then i and as the ship 
goes on increasing her angle of heel the stability increases very 
slowly, until it reaches a maximum at 8 deg.; it then decreases, 
and the ship reaches a position of unstable equilibrium at 18} 
deg. inclination. 

“In the case where the freeboard is 2ft., the edge of the dedk 
is just immersed when the ship is inclined to 4 deg.; up to this 
point the stability increases nearly the same asin the other cases, 
and it will be seen that it has then almost reached its maximum 
value; it increases slightly until the angle of heel reaches 64 
deg.; and then decreases as the increases until the ship 
becomes unstable, which takes place before she has reached 16 
deg. inclination, 


” 7 * * * * * * * 


INCLINATION 


stability, and this argument would hold equally with their weights 
either distributed or concentrated.” a 

The curve of stability A a’ B’, Fig. 8, represents the stability of 
the Duncan with 3ft. 6in. freeboard, but with the centre of gra- 
vity at c, Fig. 7, the same distance below the water as in the 
Captain ; that portion of the line past 25 deg, Fig. 8, is an 
approximate continuation of the curve—not calculated. 

The curve line A ¢ C’, Fig, 8, represents the stability of the 
Captain, assuming the centre of gravity to be at ¢c, Fig. 7 
—ie, 18in. below the plane of floatation, and if the centre 
of gravity had been at @ it would have been situated above 
the metacentre, that would have been instability, and the ship 
would have quietly turned over and gone down in Portsmouth 


Harbour. ) " 

We have now represented in Figs. 7 and 8 the conditions 
of stability of practically six different ships, say two Captains 
and four cans, and assuming all six ships to be fitted and 


equipped with the same amount of sails, and under the same 
conditions of wind and sea, that is to say, all sent to sea to cruise 
as a squadron, let us observe the result which would arise from 
ppt = force of wind represented by the wind curve 8S. The 
Ac’ C’ ship would be capsised, and all the others would be safe 
on this occasion, Ae E, Ad D heeling only to 5 deg., Aa B to 
4 deg., A a’ B’ to 2§ deg, but AcC to 10 deg.; the amount of 
freeboard ing is indicated in Fig, 7 starboard side, and 
stability in Fig 8. Seco: : Let us take the wind curve P, repre- 
senting the maximum ly moment of sail of Captain—4900. In 
this case two ships would be capsised—A ¢’ C’ and A ¢ E; the effect 
on the other ships is indicated in Fig. 7, port side. Thirdly; 
Let us take a force of wind or moment of sail 490C wind curve 
P, and assume it suddenly applied, wind 
and sails to be strong en 

case five of the ships id 





}safe. That by the immersion of a ship 18in. deeper in the water 
the loss of stability is comparatively enormous, as shown by 
the curves Aa Band Ae E, That the Captain, although 
possessing Gft. 4hin. of freeboard with centre of gravity at c, 
was equally deficient of reserve stability as the Duncan with 
8ft. 6in. freeboard and centre of gravity at a. But it was 
not necessary that the Captain should be capsised to teach us 
this, and we must candidly confess that we are unable to dis- 
cover that any practical lesson has been derived from the fate 
of the Captain, or that it has added to our science. 

We have seen that if the centre of gravity is high, a ship may 
be wanting in a proper amount of stability and probably capsise, 
yet if it be low she may prove uneasy in a sea way, but not 
unsafe from want of stability. It is well known that in some 
cases of merchant ships laden with iron or stone which has been 
placed at the bottom of the ship, they have proved so uneasy 
at sea as to cause destruction to masts and yards, and even 
great injury and danger to the ship itself. The result of such 
stowage was that the centre of gravity was carried exceptionally 
low, and the stability consequently enormously increased, hence 
the inference that it was a serious evil to give a large amount of 
stability. The more correct inference, however, is that it was 
unscientific stability, and therefore improper and bad. To the 
unscientific construction and stowage of ships is to be traced 
their uneasiness and unsteadiness at sea. 

It needs no argument to prove that if a ship be con- 
structed and stowed merely in accordance with the laws 
of hydrostatics, and in disregard of the laws of hydro- 
dynamics, the result will be an uneasy and unsteady ship 
at sea; for, although an equilibrium or balance obtains 
while the ship is at rest, it no longer obtains when set in 
motion by the winds and waves. We may, perhaps, make a 
simple suggestion in illustration. Suppose a ship say 100ft. long, 
designed to float at a certain trim with centre of gravity of dis- 
placement situated at the middle of her length, and that she would 
carry say 100 tons of (dead weight), and suppose 75 tons 
stowed aft at 15ft. from the centre of gravity of displacement and 
25 tons stowed forward at 30ft. from the centre of gravity of 
displacement, thetrim will be maintained because the hydrostatical 
balance is maintained, but the moment of inertia of the forward 
weights will be 22,500, while that of the after weights would be 
but 16,875. 

From the very nature of the case a hydrostatical and 
hydrodynamical balance invariably obtains in regard to a ship's 
construction, equipment, and stowage in its lateral aspect, other- 
wise she might be “lop-sided” from either the two sides not 
being of the same form and capacity, or the equipment or cargo 
not being uniformly disposed and stowed. And if ships were 
merely intended to float about in a mill-pond, the hydro- 
dynamical laws in construction and stowage might with im- 
punity be neglected; but as most shipsare intended for sea-going 
purposes, it becomes of paramount importance that the laws 
of hydrodynamics should be carried out to their fullest prac- 
tical extent. Yet in the construction, equipment, and stowage 
of ships, both in the longitudinal and vertical aspect of the sub- 
ject, they are entirely neglected, and as a necessary consequence 
ships are produced which are uneasy and unsteady, and in some 
cases utterly unseaworthy. It must not be presumed that to 
carry out this theory it would entail making both ends of the 
ship alike, for this is not necessary, and would be merely a 
“rule of thumb” method of arriving at a result which science 
enables us to accomplish under usual conditions and requirements 
for either war or commerce. It has been said with much truth 
that “a bad ship, badly stowed, was very bad, but that a good 
ship badly stowed was no better ;” to this, however, we may 
add, that “a bad ship properly stowed will be much improved.” 

It has also been said that a ship is a compromise, and, therefore, 
a perfect ship is an impracticability; but to this we demur, unless 
the same is admitted of all other engineering works ; yet we fear 
it is too often urged to extenuate failure arising from a want of 
sound knowledge and experience, And it has been well said that— 
“The great test of capacity in all cases, whether in the examples 
of war or science, lies in the power to foresee and provide at the 
commencement against all possible contingencies. If a man des- 
titute of this power is found to have put himself forward to 
squander the means intrusted to him, let him take his place for 
the future as unfit for such responsibilities.” 

Errata.—No. I, page 146, col. 2, fourth and fifth lines, for 
56ft. read 56, for 112ft. read 112. 





THE HEATON STEEL Process.—Some time ago there was much 
talk in the steel and iron trades of the Heaton patent steel process, 
by which it is claimed that cast steel of the very best quality can 
be produced at 40 per cent. or 50 per cent. below the present price. 
The matter had not, up to a few days back, been pushed forward, 
although it had not been lost sight of, but had lain in abeyance, 
It is now stated that Mr. Heaton is prepared to operate on a large 
basis, and is quite confident that the steel produced by his process 
direct from the pig iron is equal in quality and in all respects to 
good ordinary cast steel. It can, if what is stated be correct, be 
made and sold under £30 per ton—a difference in price, as compared 
with the current quotations for best cast steel, which would be of 
serious moment to consumers, The steel made by the Heaton 
process is stated to be remarkably dense, close, and ductile, More 
will probably be heard of the matter before long. 


AMERICAN COMPETITION IN BiRMINGHAM.—Our Birmingham cor - 
respondent writes to us as fellows :—‘‘ In the tin-plate department 
of the industry of this district competition has sprung up from 
an unexpected quarter. For a long time past one of the best 
customers of the British maker for tin and terne plates has been 
oi cates eethendammamts shin plete puatoln vetted shapes 
that coun’ t in-plate goods in varied shapes 
and of different values ; lately the Americans have learned them- 
selves to use up the tin-plates, and now we have them shipping 
tin-plate wares to this country made from the tin-plates with 
which we have supplied them, In Fay ~ it bd 4 one 
time thought an extraordinary thing for the Wes and Southern 
States rape into the Northern articles for which they had before 
been indebted exclusively tothe latter. It was only a few months 
ago that—in conversing with a manufacturer in the Western 
States of hardware at one time obtained by the New World 
almost solely from district, I was assured by the American that 
he should soon be f this same class of goods to compete 
with those of this district in their home market, The 8 were 
not these which have tin-plates for their fabric, but what the tin- 
plate makeas of the United States are doing would seem to imply 
that his assurance was more than empty boasting. The 

ufacturer an amount of ingenuity in 
invention which is but seldom seen in and the handi- 
craftsmen in the New World, unlike these of the old, are ready to 





adapt thi ves to a new pattern so soon as it can be shown that 
it is at all probable to be a success, The American tin-plate 8 
are now being offered in and South Staffo: 

are as ae fg a gg ee 
and the ingenuity their jurely there 

very wrong in this coun miben, tho Amerionns, sti 
buying our tin-plates and hea for the manufacture 
of the article, are able at much under those 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA, 
A TRAIN arrived at Algiers on Monday from Oran six hours} Evrops consumes about two-thirds of the petroleum produced | Mx. W. F C.E. f the oldest and most disti 
ven time. The rails were covered with a thick layer of grass-| in the United States. —- ao in the Madras Public Works te ery i - 
One hundred barrels of crude petroleum oil will make about rnaul of apoplexy. 
deh Seems losemaations neep tase eeatly ey bp Ns seventy-five barrels of refined oil on an average. THE certified colliery managers of Lancashire have formed an 
— v0 dole Phileeiphian om om — = have long| ACooRDING to Dr. R, Blochmann, the flame of a Bunsen burner | *#8ociation for the of their interests, to defend them 
a. wee sien. consists of (we rt of combustion cone shaped, between which is | 4gainst all on, udgments, Ls pe = &e., bay bem be imposed 
- — a cone of the ucts of combustion and unburned taining | upon them, secure mutual assistance vancement in 
Ir is probable that the whole of the St. Gothard Tunnel will be} snout 6 ow cent. of combustible gases heated to ~y intense | their profession. 


No accident sufficiently serious to impede the works has | }, 


eal. 
taken place up to the present time; neither have any important 
geological or mineralogical discoveries been made. 


Mr. SanrorD Fiemine, chief engineer of the Canada Pacific, 
has ordered the district engineers in charge of the ae 
parties for the section of the road in British Columbia to p: 
to that province at once, and continue the surveys and explorations 
for the line. 

Tue returns of twenty-four United States railroad omens 
for the month of March are the most unsatisfactory ever published. 
——- of the twenty-four show a decrease in earnings, and 
only four show an increase in earnings per mile, these increases 
being small in all cases, 

Tne contract for the Wanganni Waterworks, New Zealand, 
has been let by Mr. Tate, the engineering agent in London for 
the corporation, to Messrs, Cochrane, Grove and Co, ; and the 
contract for the gas plant, fittings, &c., for the same town to Mr, 
W. Sugg, of Westminster. 

Tue Wye Valley Railway Company has just been incorporated 
to construct a railway along the valley of the Wye from Chepstow 
in Monmouth. The capital is £230,000 in shares, and, for the 
first five years, the Great Western will work it at 45 per cent. of 
the gross receipts, afterwards at 50 per cent. 

A CONTEMPORARY in the States has the following :—‘‘ The news 
from England is to the effect that since American palace-cars have 
been introduced the railroads are transporting more passengers and 
the public are anxious to have street railways constructed.” If 
the news had appeared in an English jou we should hardly 
have believed it, 

WE learn from the Sheffield Telegraph that on Thursday evening 
last week the engine driver, stoker, and guards of a goods train 
were found to be drunk on passing Bakewell station on the Mid- 
land Railway. They were at once removed from the train and 
another staff sent for, The men were in custody at the Police 
Station, Bakewell. 

THE Maidstone and Sevenoaks Railway, just completed, has 
been inspected by Colonel Hutchinson, R.E., the Government In- 
spector, and will probably be open for traftic on the lst of June, 
The line will be worked » A the London, Chatham, and Dover 
Railway Company. The chief engineer was Mr. Woud, and the 
contractors Messrs. J. and ©. Aird. The length of the new line 
is 154 miles, 

L’ Amorique, of St. Brieuc, Brittany, states that some days ago 
the train from Brest, which is due at St. Brieuc at 9.30 2 did 
not arrive until very late. The delay was ascertained to have been 
owing to the engine driver and stoker having quarrelled and 
stopped the train whilst they had a pitched battle, much to the 
astonishment of the voyageurs, who eventually separated them. On 
reaching St. Brieuc the combatants were given into the custody of 
the police, 

Messrs, P, AND W. MacLEtuay, of the New Clutha Ironworks, 
Glaagow, have just luded a t for an order for between 
500 and 600 tons of bolts and spikes for the New Zealand railways. 
Within a week or so the branch establishment of Messrs. P. and 
W. MacLellan, at Hutchesontown, Glasgow, will be brought to 
a close, when the whole of the manufacturing business of the firm 
will be concentrated at the new Clutha Ironworks, under the 
a of Mr. J. P. Smith, C.E., late secretary to the Institu- 
tion of Engineers and Shipbuilders in Scotland, 

ALTHOUGH the report, widely published and credited, that the 
working expenses of the Belgian State railroads for the year 1873 
were 78 or 80 per cent., has never been contradicted, a recent 
estimate presented to the Parliament for a large deficiency appro- 

priation to the Department of Public Works on account of railroads 
indicates that these working expenses were only about el per 
cent., against 59°95 per cent. in 1872, and the increase is nearly all 
accounted for by the higher prices of coal and iron. The working 
expenses plus the rentals paid for the use of railroads not 
owned by the State would, on this basis, amount to about 
81 per cent., so that the portion of the gross earnings 
which forms the income on the State's investment is 19 per cent, 

THE report of the Great Southern of India Railway Company, 
to be presented to the meeting on the 26th inst., states that the 
net receipts for the year amounted to £51,303, equal to a return 
of £3 13s. per cent. on the capital ae on the line open for 
traflic, and showing an increase over the net earnings of 1872 of 
£19,080, or upw: of 59 per cent. But a portion of this 
increase has arisen from an exceptional source of traffic, which is 
not likely to recur, viz., the carriage of material transferred to 
the Hyderabad State Railway. No alteration has been made in 
the scale of passengers’ fares, which remain at 12, 5, and 2 pies 
for three classes respectively. The low rate of 2 pies per mile for 
the third class is still re; ed by the board as an experiment, the 
result of which will be carefully watched. The total number of 
passengers carried in 1873 was on De 1,025,546 during 
the —- year, — ing an increase #4 ae cent., the re- 
ceipts for the two periods — and 156 
or 23 per cent. increase in favour of 1873. The bill for donne 
gamation of the line with the Carnatic Railway Company will, it 
is anticipated, receive the royal assent before the 1st July next. 


Tue following extract from a nee on railroad oye read 
Sescstensag. ons palit obits ao favo oOttn ieee temmaiee te 

as on a point w we have often , namely, the 
evils which arise from indistinct :—‘* The use of colours is 
most commonly made the basis of sign: and at night coloured 
lights are universally employed. For the oe Se the use of 
target boards with two colours is much better than when the target 
is all of one colour. The —- contrast is between black and 
white, not red and white, makes a stro contrast with 
external objects than any other colour. One of the best switch 
signals on this system shows white on a black ground for trains in 





centre shows the target all of one colour when the switch is off the 
main line. The use of colours is open to several objections. The 
brilliancy and permanency of the contrasts are hard to preserve 
positions ‘of the oun it is almost impeesible to iistingulah the 
itions of the sun e 
jae my A case in point occurred 
Crndnn tries to eoene SS Sane rae Soon the engi 
drivers swore to having the target in their favour; and oo hw 
To esd le shes weedeas aad then dis 
only se re’ it was - 
covered by the officers of the road that at the given time in the 
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E. MaRcHAUD has devised a method of determining the chemical 
force contained in sunlight. The agent used to Schomnine the 
chemical power of the sunlight is a mixture of solutions of 
oxalic acid and ferric chloride. The solutions are saturated with 
carbonic acid gas. Under the influence of sunlight the oxalic acid 
is decomposed, carbonic acid is evolved, and a ferrous salt is formed. 
By collecting and measuring the carbonic acid gas over glycerine, 
the intensity of the effect of the sunlight was measured. 

THE Registrar-General estimates the population of the United 
Kingdom in the middle of this year, 1874, at 32,412,010, being 
600,000 more than double the population enumerated at the first 
census in 1801. The population of Ireland in 1874—viz., 5,300,485, 
—is only 84,000 more than in 1801, The population of Scotland in 
1874—viz., 3,462,916—is 212,000 more than double the ulation 
In 1801. The ae of England and Wales in fei viz., 
— ve 54 millions more than double the population in 


FaTHER SECCHI has recently published the result of his investi- 
gations in the solar temperature, made during last summer, and 
states that his efforts were directed toward the determination of 
the relation of the solar radiation with that of the electric light. 
The instrument used was a thermo-heliometer of the investigator's 
own invention, and the conclusion reached was that the radiation 
of the sun would be 364 times that of the carbon points. If, there- 
fore, the temperature at the surface of the latter is fixed at 5432 deg. 
Fah., a number not exaggerated, and supposing the radiation pro- 
portional to the temperature, we obtain for the potential tempe- 
rature of the sun 240°846 deg. Fah. 


Some curious statistics relative to paper-making have been 
recently published at Venice. It appears that there are 3960 

aper manufacturers in the world, employing 80,000 men and 
T3),000 women, besides 100,000 employed in the rag trade ; 1809 
millions of pounds of paper are produced annually; one-half is 
used in printing, a sixth for writing, and the remainder for pack- 
ing and other purposes. The United States, with 3000 machines, 
produce yearly 200,000 tons of paper, which for a population of 
28,000,000, averages 171b. per head; an Englishman only con- 
sumes 114 lb. ; a German, 8 Ib. ; a Frenchman, 7 Ib. ; an Italian, 
34 Ib. ; a Spaniard, 14; and a Russian only 1 1b. annually, on 
an average, 

WHEN a ray of sunlight crosses a shaded room, an immense 
number of fine particles will be noted, apparently in suspension 
therein. M. Tissandier has recently made some investigations 
into the _—— of this dust contained in 35°3 cubic feet of air, by 

ing that tity of air to pass through a tube packed with 
gun cotton, which filtered out the icles. He afterwards dis- 
solved the gun cotton in ether, and thus was enabled to obtain the 
articles in a separated condition. After a heavy rain, M. Tissan- 
Mier has collected ‘09 grains of dustin the above mentioned quantity, 
of air, but during dry weather this proportion rose to °3 of a grain. 
With regard to the nature of the material, he found that about one- 
third was organic, another silicious, and the rest composed of 
various substances and sulphate and oxide of iron. 

Tue ordinary way of testing the quality of leather used for 
belting is by examining the fresh surface of a transverse cut. But 
the method is not trustworthy, and to rely upon it leads to 
frequent errors. M. Eitner’s method—as stated by the Revue 
Hebdomadaire de Chemie Scientifique ct Industriclle—is based upon 
the fact that the fibrous tissue of the hide swells under the action 
of acids, and is converted into a gelatinous mass. But, if the 
tissue be completely impregnated with tannin, this action of acids 
does not take place. In fact, it is slow or rapid as the tanning is 
more or less complete. A slice of the leather, one millimetre in 
thickness, is put into strong vinegar contained in a test tube. 
Leather of inferior quality soon swells, but that well tanned 
will remain unaltered in texture for a month, a slight 
deepening of colour being the ef change. Badly tanned 
1 ios becomes dark, its fibres swell and separate ; later they 
are transformed into a —- latinous mass, in which all 
traces of fibres are obliterated ; finally, on the border of the crt 
two dark opaque lines are seen, formed by the thickness of the well 
tanned portion. It is by observing the rapidity and the intensity 
of the Senge that we determine the value of the leather. 


Tue camphor of commerce, it is well known, is the produce of 
Camphoro offcinarum, a tree of China and Japan. To obtain it 
the wood is cut up into pieces and boiled in water, when the cam- 

hor is dapetiel It is afterwards purified by sublimation, and 

‘urthur refined after its arrivalinthiscountry. Immensequantities 
of this article are imperted from Singapore, and though so valuable 
in European commerce, in Sumatra and Borneo a much higher 
value is put upon that known as Sumatra camphor, which is ob- 
tained from Dryobalanops aromatica, or camphora, which does not 
come to this country as an article of trade. Besides these there is 
a third kind of ae known in China as Ngai camphor; this, in 
point of value, stands between the ordinary commercial article and 
the Malayan or Sumatra camy ts botanical source has for a long 
time been doubtful, but it hasgenerally been attributed toan unknown 
species of Artemisia, Mr. D. Hanbury, however, who has done so 
much in clearing up doubts on the botany of many of our important 
articles of trade, more especially in relation to drugs, has recently, 
in a paper read before the Pharmaceutical Society, identified the 
plant with Blumea balsamifera, It is a tall, herbaceous plant, 
and has long been known for the powerful smell of camphor 
emitted from the leaves when i It is common in Assam, 
Burma, and indeed throughout the Indian islands, 


AN in ing communication has been made to the French 
Society of Gil agincer, by M. Cornaalt, upon the subject of 
the present state of the aed industry in Germany. No branch 
of the great iron industry has undergone of late years such an 
extension in Germany as that of the manufacture of cast melted 
steel, and it is stated that there are 20 furnaces producing ex- 
clusi Bessemer steel to the extent of from 125,000 to 150,000 
tons annually, This —_— however, must be considered in- 
sufficient, as compared wi © power of production of the ex- 
isting steel works. There are, in fact, in activity, or in construo- 
tion, seventy one converters in Germany, representing an annual 
production of 450,000 tons of Bessemer steel, and eae carrie | 
consuming from 525,000 to 550,000 tons metal. The Bessemer stee 
is employed almost exclusively for rails. It is furthur mentioned, 
agli pod the production of steel, that the Martin process 
has Laeger. gr in Germany, there being, it is estimated, 
fifty furnaces of this kind capable of producing 200 tons per day. 
All the modifications of the are util and great enter- 
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prise is manifested to avoid all possibility of waste, and to facili- 
tate production in e way. In order to furnish a com; 

as to the French and steel industry, we may state that 
Cums Pee, rece See eae eee 677 tons of 
steel, of w! 103,233 tons were Bessemer steel. e ws 

of ,206 tons; and ordinary, 22,876 tons. It 


being more certain the Bessemer, 
on account of its density, and for which a great market is anti- 
cipated in the future, 





THERE are two steam colliers Seis tte San Francisco and 
Coos Bay. There is a rumour, w! seems to have some founda- 
tion, that the Pacific Mail Company will shortly convert three or 
four of their old steamers into colliers, and employ them in bring- 
ing down coal from some peint in the British possessions, where 
the company has already secured a coal mine. 

THE rebuilding of the Alexandra Palace at Muswell Hill is pro- 

ing with vigour, and the contractors seem determined to have the 
place ready for the public by the end of June. The ironwork in the 
roofs and girders amounts to 800 tons, which is being supplied by 
Messrs, Handyside and Company, of Derby and London, who have 
been a late and early with a large force of men to keep pace 
with the builders. A large amount of riveting on the site is 
rendered necessary by the peculiar construction of the arched roof 
ribs of the central hall and the domes for the conservatories. 

MM. LakTiQuE and Laforest have recently invented a novel de- 
vice, intended as a danger signal, which the Revue Industriel! 
states is now in successful use on some of the French railroads. A 
whistle is arranged on the locomotive so that it will, when once 
opened, continue sounding until shut by the engineer. The same 
device which turns the disc signal, so as to show the danger side, 
is intended to transmit a current of electricity to a little projection 
between the rails. When the engine passes over this spot, a 
metallic brush hanging between its wheels strikes on the projection 
and sweeps over it, at the same time transmitting the current to 
an electro-magnet which pulls the whistle open. The latter, by 
continuously sounding, warns the engineer. 

In a letter to the Bulletin of the American Iron and Steel 
Association, Messrs. Burnham, Parry, Williams and Co., of the 
Baldwin Locomotive Works, give a brief comparison between the 
condition of their business last summer and at the present time. 
Up to September, 1873, the works were employing 2800 men and 
producing at the rate of 500 engines annually; the average 
monthly wages were 163,219 dols, This year only 1400 men are 
employed, and those on three-quarters time, and the production 
has been at the rate of 160 engines annually ; the average monthly 
wages are 53,027 dols. In 1873 the whole number of locomotives 
turned out was 437, of which 96 (22 per cent.) were for foreign 
markets and 341 for home use. In the first three months of 1874 
there were built 40 locomotives, of which 27 (674 per cent.) were 
for export and only 13 for home use, 

A CONSULTATIVE private conference between certain representa 
tives of capital and labour with the committee of the British 
Association, appointed to report at ite next meeting on the 
economic effects of combination as affected by the laws of economic 
science, was held on Tuesday at the rooms of the Association in 
Albemarle-street. The National Federation of Associated 
Employers were represented by Messrs. Hannen of London, 
Marshall of Leeds, Jackson of Blackburn, Bower of Liverpoo), 
Greg, Simpson, Knowles, and Whitworth of Manchester. As re- 
presentatives of the interests of labour were Messrs, Potter, 
Howell, Lloyd Jones, Broadhurst, Newton, and Guile. Messrs. 
Macdonald, M.P., Burt, M.P., Allen, and Applegarth were 
prevented from attending. On the part of the committee of the 
british Association there were present- -Lord Houghton chairman, 
Professor Thorold Rogers, Mr. Samuel Brown, Mr, Alexander 
Hamilton, Mr. Frank Fellowes, and Prof. Leoni Levi, secretary. 

WE are informed that at a recent period unlimited quanti- 
ties of iron ore, of a remarkably pure quality, and peculiarly 
adapted for the manufacture of Bessemer steel, were discovered 
in the high range of mountains passing transversely the country 
lying between Ballymena and Cashendall, in the County 
Antrim, Ireland. It was at once seen that could a line of 
railway be constructed between those two points, to afford an 
outlet for the mineral, that an enormous seat of industry would 
become settled in the north of Ireland, the demand for iron ore 
having for some time past been so great that foreign countries have 
been resorted to for it. But owing tothe uneven country in the 
vicinity of the Irish iron mines, and the high level at which the 
ore is found, it was considered impracticable to construct a railway 
in the locality. Mr. Lewis, an enterprising engineer, however, 
took the matter up, and devised a line of railway in connection 
with Ballymena and Cashendall and the iron mines, which at 
present is rapidly approaching completion. The new line is suited 
to all kinds of traffic, and is capable of being maintained at a 
comparatively small cost. It is expected that the carriage of the 
minerals alone will amount to a very large sum every year, and 
that, while developing an enormous source of industry and afford- 
ing travelling accommodation, will prove to be one of the most 
successful railway speculations in Ireland. 

Some successful blasting operations with electricity have just 
taken place at Plump Hill quarry, near Mitcheldean in Gloucester- 
shire. This quarry is in an extremely hard carboniferous limestone 
rock, and is worked for the production of lime, Blasting operations 
on an extensive scale have been carried out there by means of 
gunpowder and dynamite fired by common fuzes. About twelve 
months ago a very heavy charge of gunpowder was exploded, which 
shook the rock considerably, and left it in what is locally called a 
shelved state ; this explosion unfortunately caused the death of 
four men, On the 8th inst. Mr. Simmonds, the _o of the 
quarry, consulted Mr. W. Blanch Brain as to the feasibility of 
employing electricity on the system devised by the latter gentleman 
for Deybrook iron mine, where it has been in beneficial use for 
upwards of twelve months, Mr, Brain proposed a practical test 
at the quarry, and on the following day went there and conducted 
the operations. On a shelving of the rock close to its vertical face 
five holes 14in. diameter, from 3ft. to 4ft. deep, and 5Sft, to sft. 
asunder, were bored, and every hole was charged with half a pound 
of dynamite. Brain's patent high tension fuzes were used con- 
nected in circuit. A small dynamo-electric mine exploder was 
placed on the top of the cliff, and the insulated wires carried down 
the face of the rock té the bore holes. All being ready, two rapid 
turns of the handle of the exploder fired the five charges simul 
taneously, and a mass of rock was detached 28ft. long, and 
estimated to weigh nearly 100 tons. The fracture was in the 
line of the five bore holes, and there were some lateral fractures 
as well, but the stone was not smashed. The magnitude of the 
result far exceeded what had been expected, nevertheless its most 
important feature was the condition of the mass of stone, which 
clearly demonstrated that the method of blas with small 
on of Sooate —_ simultaneously by eye | + avail 

e in quarrying for building purposes ; a large block of stone can 
theraiy be dislo without smashing them, Le ae 

‘ect of the exploding apparatus won approval from alien: 
face +e , # iscontalnel ina box Lin. by 12in. by 6in., 
weighs 53'lb., so that it is readily carried from one place to 
another in a quarry as requires. No electricity is 
ted, when two turns of the 





erated until the tit is 
—s uce the desired effect. The handle can be locked at the 
side of the by the man who has it in charge. Plump 


use of electricity this inoonvenience to both workmen and the 

pp he ye Re oy Mr, Simmonds has determined 
to adopt blasting by henceforth, fully satisfied 
that it possesses great advantages in safety, effectiveness, and 
economy. 
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GUATTARI’S PATENT PNEUMATIC TELEGRAPH. 
(For description see page 342.) 
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PICKLE’S PATENT PUDDLING MACHINE AT THE KIRKSTALL FORGE. 


(For description see next page.) 
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PICKLE’S PATENT PUDDLING MACHINE AT THE KIRKSTALL FORGE. 





t a good deal has been heard in the York- 
machine, which, 
e illustrate this 


For some months 
shire iron districts of anew automatic puddli 
it is stated, has been tested very successfully. 

e above and on the next It is the invention of Mr. 
Joseph Pickles, foreman millwright at the Kirkstall Forge. The 
principle involved is very similar to one often tried, the ordinary 
rabble being retained. Briefly stated, Mr. Pickles takes a frame- 
work of cast or wrought iron, and in suitable bearings he mounts 
a beam, which is caused to oscillate on its centre by means of a 
crank or eccentric, motion being transmitted by means of a con- 











cating motion, By the combined vertical reciprocating and 
lateral radial motion of the bell-crank levers the rabbles are 
traversed in all parts of the iron in the furnace, thereby thoroughly 
mixing it. 

It will be seen from our drawings that a small steam engine is 
mounted on top of the and drives the whole of the 
mechanism. The bell cranks are shown at A A, and the radial 
arms at B B. Motion is imparted to the bell cranks by the trans- 





verse lever or beam C, which is actuated as shown by a connecting | 


rod and gearing. The rods D, which couple the beam with the 


ELEVATION 





admirably. It works either one rabble or two simultaneously, and 
is traversed to and fro amongst the glowing metal by a ey nee | 
motion without the assistance of an attendant. At the close o 

the iments which have been made with it the iron was found 
to be thoroughly amalgamated. It has this great + over all 
other puddling machinery yet invented, that no manual guidance 
is saeiel to insure that the rabbles do their work to perfection, 
The puddlers who have seen it at work acknowledge its efficiency, 
and are pre’ to welcome its general adoption, because of the 
great amount of hot and hard work from which it will relieve 
them. No doubt this is a piece of machinery which, when con- 
stantly at work, will excite the deepest interest among the iron- 
masters generally. All the preparations are not yet completed for 
showing what the machine is fully capable of. Very soon, how- 


| ever, that the inventor thinks necessary will be accomplished, 


| and then no doubt this newly-discovered means of saving the 


y»uddler so much arduous work and the consequent exhaustion will 
be cheerfully welcomed by the whole trade.” 





AN interesting trial of Clarke’s patent brake took place on the 


| TRIALS WITH CLARKE’S PATENT BRAKE. 


Somerset and Dorset Railway a few days since. The brake is to 
be fitted to five trains intended to work the new Bath and Ever- 
creech line, connecting the Midland and South-Western systems 
| at Bath and Temple Combe .yy- The brake has been so 
| fitted on these trains by Mr. B, 8. Fisher, locomotive superinten- 
dent, that it can be worked either from the guards’ vans or from the 
foot plates ; the guards’ hand brake remains intact, as well as an 
auxiliary brake in the centre of the train, fitted with cast iron shoes, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THE BLACKBURN BOILER EXPLOSION. 


Srr,—I have been very much interested in the two reports pub- 
lished in your journal, together with your own remarks, upon the 
compound ‘boiler explosion which recently took place at Black- 
burn, The fact that such differences of opinion exist as to the cause 
of the accident is, I trust, sufficient apology for a legitimate dis- 
cussion in your correspondence columns. Mr. Fletcher's able report 
places a very graphic representation of the nature of the explosion 
in the hands of those unable to make a personal inquiry, but I 
cannot see that the reasons he attributes are sufficiently conclusive 
to prove the accident to have resulted from injuries to the plating 
owing to the binding of the brickwork upon the manhole seatings. 
As you infer, expansion and contraction should proceed each way 
from the manhole seating, and leave it neutral to the effects of the 
same. I do not consider you have shown sufficient reason for con- 
demning Mr. Longridge’s theory, that unequal expansion and con- 
traction in the plating resulted from the side yA oo carried up 
above the water level, and thereby causing a _— temperature to 
exist in the upper part of the boiler than the lower. As I rather 
incline to believe this explanation to be the true one, I would 
submit the following observations. I cannot conceive that rupture 
from unequal expansion should always exhibit itself by the lower 
seams failing first; indeed, it seems to me the extreme top and 
bottom should be least affected, and that the immediate region of 
difference of temperature would be solely subject to injurious 
straining within a comparatively short distance above and below 
the average water level; and it is a somewhat suggestive fact that 
the chief longitudinal rents as shown in your copy of Mr. 
Fletcher’s drawing—exist in the vicinity of the water level, more 
especially in No. 2 boiler. The process of rupture from this cause 
would be progressive, and depend upon the elasticity of the iron. 
Each time the boiler was heated and allowed to cool the straining 
action would occur, until finally the structure of the iron was so 
far injured as to render it incapable of withstanding the working 
pressure. 

I think it is running matters too fine to work a boiler to over one- 
fourth of its calculated ultimate strength, and that a much larger 
margin of safety should have been adopted. W. G, STRYPE. 

Dublin, May 5th, 





Si1r,—In your leading article of May Ist, on the subject of 
‘* Boiler Explosions,” in speaking of the recent fatal explosion at 
Blackburn, you say, ‘‘ It appears that the boilers in question were 
insured by the Manchester Steam Users’ Association, and Mr. 
Longridge, as chief i that iation, has sent in a 
report.” In these few lines there are two inaccuracies; first, the 
Blackburn boilers were not under the care of this association in 
any way, and not guaranteed by it; and, secondly, Mr. Longridge 
is not the chief engineer of this association, but Mr. Fletcher. 
Will you kindly correct these errors, since you will understand 
that we do not wish it to be incorrectly understood by your 
readers that the exploded boilers were guaranteed by us. 

Manchester, May 20th. Rosert Tonge, Secretary. 

[Mr. Longridge is engineer to the Manchester Boiler Insurance 
and Steam Power Company, as stated in our impression for May Ist, 
page 292.—Ep E,] 








ENGLISH WORK ABROAD. 


Srr,—“‘ Yorkshire Tike ” gives a detailed account of some of the 
‘*jerry”j work turned out by men where he has been d 


economy combined with safety; and as safety valve levers are 
liable to set fast why not use a direct spring; then you get over 
the difficulty of waste by pitching and rolling, and no extra risk. 
I have often wondered why the Board of Trade surveyors were 
so lenient, instead of being too strict, as some steamship owners 
and superin + engineers complain who have never been to 
sea themselves, and cannot speak from their —— Besides, 
foolish engineers that tamper, with safety-valves should not be 
tolerated when they get their certificates suspended or taken away 
altogether, by giving them charge of ships where certificates are 
not required. A captain once told me the previous engineer never 
allowed the steam to waste when the ~ was rolling. Could I 
not stop it? These are the men who ought to protect instead of 
endanger life and property. I fear if we knew the end of ‘‘missing” 
high-pressed steamers, that some of them broke down suddenly, and 
their safety-valves being set fast, burst the boilers. 

In my case the pressure rose 20lb. above the Government load ; 
donkey pump on boilers, scum cock oom and donkey boiler safety- 
valve eased. With levers, if the working parts were brass-bushed, 
and the lever made as I altered mine to, with an eye, and the 
spindle extended Be ¢ through the lever and cover to turn the 
valve round, it would be a great improvement. We cannot com- 

are locomotive boilers and safety-valves with marine; the one 
is eased every day, sometimes every hour, situated on the outside 
of a locomotive exposed to the atmosphere, the temperature only 
varying from 40 deg. to 100 deg. The other is sometimes never 
eased for ten or, perhaps, twenty days, enclosed in an iron box on 
the top of the boiler under an iron deck exposed to salt water and 
dirt from priming, the temperature varying from 100 deg. to 
180 deg., and higher. We cannot justly say what is safe fora 
locomotive boiler will be safe for a marine one. in, if a loco- 
motive boiler bursts, perhaps only one or two lives would be lost ; 
if a marine boiler burst at sea the ship and all on board woul 
be sacrificed—sometimes between crew and passengers amounting 
to 1000 souls. W. G. 


[Our correspondent appears to have been unusually unfortunate 
in his dealings with safety valves. We venture to think that a 
competent surveyor would not have let a ship go to sea with 
valves fitted as described.—Eb. E.] 





IMPROVEMENTS IN CUPOLA FURNACES, 


Srr,—I did not see ‘‘ Coke’s” inquiry or should have answered 
before. 

If Mr. J. Ireland can see no real difference after what we have 
written him, he must indeed be dull, or rather his knowledge must 
be entirely limited to mechanical means of producing heat, As 
you stated in your able article of the 20th March last, there is an 

‘apparent resemblance” between Voisin’s and Ireland’s, But it 
is only apparent. Ireland uses a cupola, Voisin uses a cupola ; 
Ireland causes the wind to be distributed by means of a casing and 
an upper row of tuyeres, Voisin uses the same means, There is 
nothing original in that. Two or even three rows of tuyeres have 
been used with a belt for the last thirty or forty years, but what is 
new is to calculate what gases are produced by the combustion of 
the coke, how these gases are transformed, and the exact easy 
of air required to meet them at the spot where they are formed, 
so as to cause their ignition and with them establish a second zone 
of fusion without burning a pound of coke. Proof—no flame at 
the throat, casting in two-thirds of the time, and with 50 per cent. 
less coke in many cases. 

Every cupola we have seen of Ireland’s has had much flame at 
the top. We engage to cast with a maximum of 180 lb, of coke 
to the ton of metal (exclusive of first charge), but in every case 
we have done with less, as may be seen by testimonials. 





and I am convinced that nearly every one now in the position of 
foreman in a shop could give similar experiences. On the Con- 
tinent I have met ties who, having unfortunately purchased 
from the country this trashy machinery, now look upon all English 
work as being bad, and reserve their orders for their own country- 
men. That our trade with the Continent is gradually leaking 
away is well known to those who have travelled through France 
and Germany, and capital and skilled labour are following. In 
North Germany there are many large works owned by Englishmen 
—to give one well-known name, I mention J. D. Garrett, formerly 
of Leiston, now of Buckau, near Magdeburg. It is found safer to 
invest capital in North Germany than at home. Foreign draughts- 
men after having been here a few years return to their own country 
and are to be found managing important works—constructing 
machinery copied from English plans, 

Trades’ union leaders tell their et that one Englishman is as 
good as any three foreigners at machine work ; but if the money 
these dupes pay to be thus flattered was expended in getting 
correct information on this point, by sending a few honest work- 
men to the Continent to examine and report on the state of affairs, 
they jwould no longer be led by these misleaders but frame a 
policy consistent with the times and common sense. 

Edinburgh, May 4th. AN OLD Fitter. 





PHOSPHORUS IN STEEL. 


Sm,—Referring to your article ‘‘ The Rail Trade of the Future,” 
in your April 24th number, and the remarks oe make respecting 
**the presence of phosphorus and sulphur as being the only serious 
obstacle to the employment of Cleveland iron for the manufacture 
of steel,” I beg to say that this subject has engaged a good deal of 
my attention, and having made some experiments on Staffordshire 
pig iron, I believe that it can be run direct from the furnace by 
my process with hardly a trace of phosphorus and carbon, 

I have some samples by me which I shall be happy to forward 
for the purpose of being analysed, if any of the gentlemen referred 
to in your article will correspond with me. Ww. B 

April 28th. 





MARINE SAFETY VALVES. 

Srr,—Whilst at sea I read the article or report in THz ENGINEER 
of 13th Feb , on the safety valve, by Mr. Robson, and 
examined the wings illustrating various sytems, all of 
which have levers and springs instead of direct weights. I do not 
approve of safety valve levers on marine boilers. They were on a 

p of which I was chief engineer. I joined her in London, 
overhauled the safety valves, had them surveyed, and sailed for 
the East ; twelve days out we arrived in Malta, when we took the 
pilot—I heard the anchor let go, and the telegraph rung “done 
with the engines.” We had powder on board, and did not go into 
theharbour. I was not aware of this, and had kept the steam 
high to handle the engines as quick as ible. I tried to ease 
the safety valves, the gear broke ; then I tried to start it with a 
bar, and broke the easing lever ; we put the — on the boilers, 
opened the scum cocks, the steam still rising. I ran on deck to 
tell the captain I must move the engines to reduce the pressure. 
I opened the connection to the donkey boiler and winches on 
deck ; the ere Risa safety-valve was loaded with a direct 
weight and eased ly. We were only a few hours in Malta, and 
had a hot job to overhaul the safety-valves. I determined they 
should not set fast again; I slowed the engines morning and 
evening for two or three minutes, and eased the safety valves to 
keep them in working order. This caused another source of annoy- 
ance ; they did not shut properly, and as they were inclosed in an 
iron box I could not at them to turn them round like valves 
loaded with direct weights. To try and shut them I took a hand 
hammer and tapped on the outside of the box all 3 
means I got the valves nearly tight. Six out from Suez in 
the Red Sea, when we 4 were set 
some of the gear broke in 


ig, and had byt Ae moe | 
a6 eee eee liances at hand. If the tions 


of Trad consulted chief engineers they would find 
that there are plenty of similar cases, By all reeene let us have 


In lusion, I beg to state that the two principles are totally 
different. Ireland’s is purely mechanical, Voisin’s is chemical, 
with, of course, mechanical means. Voisin’s invention is as great 
a stride in iron casting as Siemens’ was in iron ing —it may not 
be pleasant to old inventors, but it cannot be helped. Voisin’s 
cupolas may now be seen in London, Manchester, South Wales, 
Derby, &c., and I ask any founder who has seen Ireland’s to go 
and judge the difference. Let **Coke ” go and see Ireland’s and 


Veisin’s, and I am confident he will soon see the real difference. 


LuBEZ, 
1, Langham-place, W. The importer. 





THE RIVER SHANNON, 


Srr,—Your correspondent ‘‘Shannonside” is in error in sup- 
posing it an easy matter to lead the head waters of the Shannon 
into the sea at Sligo, About four miles from Lough Allen the 
ground attains a height of 230ft. above ordnance datum. On this 
summit there is a very large lake, Belhavel Lough, whose waters 
in summer are 213ft. above ordnance datum, and flow into Lough 
Allen on one side, and the sea at Sligo, the Lough Gill, and the 
Garvogue on the other. 

This lake contains an unexhaustible supply of water, and the 
fall to Lough Gill being 193ft. and to Lough Allen 53ft., gives on 
both sides any amount of water power. — 

Lough Gill itself might be converted into a floating dock of five 
thousand acres in extent, with a depth of water at all seasons of 
over 20ft., by making a ship canal of one mile in length from it 
into the harbour of Sligo. An Act was obtained for this purpose 
in 1846, but expired from lapse of time. 

The late Alex. Nimmo, C.E., laid out a canal from Lough Allen 
to Lough Gill, rising towards Belhaven Lough from each side, but 
no further steps were taken in the matter. 

An Act for a railway was obtained in 1846 between the same 
lakes, on which it was intended to carry the boats on a cradle 
from one lough to the other, to save transshipment of their cargoes, 
This also was allowed to expire. 

Nature here has given splendid opportunities, but confidence is 
wanting, and consequently capital is not forthcoming, and the 
district, so far as the water power is concerned, remains as God 
created it. CIviIL ENGINEER, 

May 12th. 





THE IRON AND STEEL INSTITUTION, 


S1r,—While you have been so good as to the fullest re- 
port that I have seen of my paper “On the Iron Ores of the Lake 
Champlain ml read before the Iron and Steel Institute, still 
certain errors have oo intothe report which ought to be corrected. 
The reportstates in reference to the os ion: “* In some 

aces there were great hills of iron ore from t. to 900ft. in 
height.” This remark applies to the brown hematite deposits of 
Tennessee, and was made in my general account of the deposits of 
the United States. The area of 13,361 square miles included in 
the ten counties is not by any means iron region, but is the 
northern ——- division of the State. The great iron region 
is confined to the counties contiguous to Lake Champlain, and 
bordering on the St. Lawrence river. The statement ‘‘ The ores 
of Essex County are more or less sulphury,” conveys a wrong im- 
pression. I stated that the sulphury ores were confined to that 

art of the county which is immediately on the lake and between 

iconderoga and Crown Point. The existence of sulphury ores in 
Essex County is the exception. The statement ‘‘side shoots” 
should be ‘‘side shows,” a term applied by the inhabitants .to 
other mines in the vicinity of Mo: because a insigni- 
ficant as compared with re deposits descrii The ex- 
istence of an ite coal wi miles of Lake Champlain, 
however much can never be for, as the logical 
conditions of that section are an insurmountable obstacks to such 
a phenomenon. The anthracite coal-fields are in Pennsylvania, 
and fully three hundred miles distant, By making these eorrec- 
in your next issue you will oblige. 

Groner W. Maynann, 





No, 3, Bedford-place, Russell-square, London, May 20. 





GUATTARIS PNEUMATIC TELEGRAPH. 


WE illustrate in the ving on e 340 a new system of 
es telegraph, now being introduced into this country by 

. J. H. Janssenn, of 12, Victoria-street, where the apparatus 
myer Tittle explanation ired to render th 

ery is requ render the construction of 
this very simple and efficient apparatus intelligible. The principle 
involved is that a little ows is provided, through which a 
small puff or spurt of air, to use the inventor’s words, may be 
sent through a pipe. At the end of the pipe is fixed a 
small elastic of india-rubber, very thin; this bag is 
lightly compr between two plates by a small spring; when 
the bellows are closed the little is distended and forces the 
discs apart. One of the discs is —. on a lever, which either 
causes 2 hammer to strike a or a small escapement lever 
moves, which at each motion pushes a wheel over one tooth, and 
thereby advances a hand one letter on a dial. The result is that 
for every stroke of the little bellows the hand moves from one 
letter to another, and thus a message can easily be spelt out. An 
i by 4 cock is used, which answers the purpose of a 

unt, 

i shows a small domestic apparatus constructed for houses 
and distances in pa not exceeding 175 yards, it must be 
attached to the wall or partition by means of the screws X. It 
contains no clockwork, and the key B has four movements ; two 
to the right to work the bell, i.¢., one to give a signal and one to 
receive it, and at the same time to place the hand of the dial on 
the cross, and two to the left, i.¢., one to send a m and one 
to receive it. The ordinary position of the turning key B is always 
on the point d of the plate the inscription receivin bell. 
The person who is going to send a message has first to face B 
of his instrument on the point c of the plate bearing the inscrip- 
tion transmitting bell, then by moving the handle C of the 

ws from the right to the left, he sends a current of air through 
the conducting tube into the instrument in connection with his 
own and makes the bell of the formerring. Then he has to place 
the turning key B at once on the point d of the plate bearing the 
inscription receiving bell, and by the ringing of his own bell he 
will be informed that his correspondent is ready to receive the 


message. 

Fig. 2 shows the interior of the clockwork instrument ; ¢ is the 
bellows and c! the handle working them. The mechanism for re- 
ceiving signals consists of the branch tube m, terminating in an 
enlarged head, over which a very thin membrane or diaphragm « 
of sheet india-rubber is stretched. This membrane closes the end 
of the tube m and becomes inflated, each time the air in tube / is 
compressed (tubes / and m being in communication) by the 
operator working the bellows of the instrument at 
the distant station. The movements of the diaphragm 
are transmitted by means of a rod n terminating at 
one end in a disc bearing against the diaphragm ~, and abutting at 
the other extremity against the projection o of the anchor escape- 
ment, whereby the latter is actuated and the needle is rotated 
step by step over the dial. gq is a diaphragm closing the end of 
tube p; and i is a rod similar to the diaphragm x and rod n above 
described, the rod ¢ being made to abut against a detent, con- 
trolling the arrangement of alarum or bell-striking mechanism, so 
that on the detent being raised the mechanism is released and the 
alarm sounded. The detent is operated (tubes / and p being in 
communication ea coms A) by the compression of the air in 
tube /, ap nem by the instrument at the other station. 

Fig. 3 shows two clockwork instruments combined. The dis- 
tance between them may be as much as 400 yards. The arrange- 
ment is very similar to that just described, the pneumatic bellows, 
however, starting and checking a train of wheelwork driven by 
a spring or a weight. The clockwork assists the effect of the air 
considerably, and makes the movements of the mechanism more 
sensitive. The key B has two movements only, i.¢., one to the 
right suited to give and to receive the signal by the bell, and one 
to the left for sending and receiving the message. e normal 
position of the key B is on the te bearing the inscription 
‘Bell ;” the call having been h and responded to, it is to be 
turned on the plate bearing the inscription “Tel . 
working the handle Cof the bellows, the hands on the dials of bot 
instruments in correspondence are made to move simultaneously, 
thus transmitting the message. 

Fig. 4 shows an adaptation of the system to hotels. For this 
purpose the principal sqometas is constructed in such a manner 
as to indicate on the table E a given number of cyphers or names, 
which refer to the places with’ which a correspondence is esta- 
blished. It contains a dial instrument without clockwork, and is 
connected with the various dial instruments of the corresponding 
stations by means of conducting tubes. These instruments with- 
out clockwork serve for dist: not ding 150 yards ; by sub- 
stituting instruments with clockwork the distance may be increased 
to 400 yards. According to our drawings, twelve stations, No. 1 
to 12, can be connected with the head office, and each of these 
stations can send mes: | to and receive same from the latter. 
The bell of the principal instrument serves to call the attention 
of the attendant at the head office, and whilst it is ringing the 
number or name of the station from which the call was issued, 
appears in the blank square of the indicator E. The key Hserves 
to make the number ppear again if the correspondence has 
come to an end, and reopens at the same time the communication 
of the bell D. In case no correspondence is carried on, the 
position of the key F is on No. 0 on the plate G. As soon as a 
call by the bell has been received, the key F has to be turned on 
to the number corresponding with the one which appeared in the 
indicating table E; thus the communication between the dial 
instrument of the head office and the station whence the call 
issued is established. The first correspondence having come to 
an end the attendant at the head office has to turn the key F on 
to the number in to the next station having called, and by 
working the handle C of his instrument indicates to the same that 
he is ready to receive the message. In order to prevent the hand 
of his dial moving whilst this signal is transmitted, he has to pres 


the knob 

ingenious adaptation of the system to the 
ordinary recording or printing telegraph instrument. It contains 
clockwork which must be wound up by means of the key J. The 
clockwork serves to put the bell in motion to call the attention of 
the attendant and to draw the strip of paper on which 





according 


posing this alphabet are 
, and keeping it down a longer or 
of time; for instance, a short pressure produces a dot and 
eat os Eee 2 Eee, In order to obtain an exact divi- 
the various figures some practice is of course 
the knob of the lever B, jets of air are 


if 








Mav 23, 1076. 
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INSTITUTION OF CIVIL ENGINEERS. 
Tuesday, May 12th, 1874. 
Mr. Gro. R. STEPHENSON, Vice-President, in the Chair. 


THE last meeting of the session 1873-74 took place on this even- 
ing, when the paper read was on “ Peat Fuel Machinery,” by Mr, 
Joseph McCarthy Meadows. 

This communication was directed to the consideration of points 
of difference in construction and arrangement in some examples of 
peat machinery which had been examined by the author. The 
mechanical systems in use were classified into the wet process for 
dgnsifying, and the dry provess for compressing peat. The wet 
process macerated or mixed the raw peat, and for that purpose 
mechanism of the ge er class was usually employed. Of existing 
machines those of Schlickeysen, Rahder, and Clayton were re- 
ferred to. In the Schlickeysen, or chief German machine, the 
two-fold work of mixing and of forcing out the peatas a pulpunder 
a moderate pressure was effected by one operatior of the arms or 
blades on the upright shaft of the mill; while in the Rahder, or 
Dutch machine, the mixing and forcing were separate operations, 
The upper part ofthe Rahder pug-mill contained the verticalshaft, 
the arms of which simply mixed the peat, while in the lower part 
the pulp was forced outwards, under a moderate pressure, by a 
short horizontal screw or spiral. The same two-fold action to 
some extent characterised the Clayton machine, with this differ- 
ence, that the action of the se:ew or spiral was principally relied 
on, in combination with fixed cutters in the inside of the casing, 
for a fine comminution of the peat. The author was, however, of 
opinion, that a rough effective mixing of the raw material was 
sufficient for making good dense peat, and that in practice 
mechanism for fine comminution was not desirable. The German 
and Dutch machines were stated to be capable of mixing and 
delivering, singly, about sixty tons of wet peat for each full work- 
ing day, which quantity, when in usual air-dried state, would give 
from fourteen to fifteen tons of dense peat fuel ; and penstien heed 
shown that a single machine, upon the pug-mill principle, could 
not be economically or usefully taxed to give any much larger pro- 
duction. The machine of Clayton had not yet been tested by work- 
ing results of sufficient length spread over one or more full seasons, 
and accurate data as to its average capability of production were 
wanting. The proportion of water in peat was upon the average 
80 per cent., and the treatment of sixty tons of raw peat in one 
machine in twelve hours would represent its mixing and delivery 
in the state of pulp attherateof about 230cubicfeet perhour. Work- 
ing arrangements were either fixed or transportable ; of the latter 
kind the Rahder hine was inst 1 as a useful example. The 
author thought that the principle of transportability, by which the 
mechanism should constantly follow the excavation, was an 
essential requisite of commercial success where an extensive tract 
was to be worked. In the Rahder system the mills with their 
portable engines (each from six to eight horse-power), travelled on 
rails laid temporarily alongside the line of excavation, and were 
thus kept close to the raw material, which would otherwise, if the 
machinery were fixed, have to be moved with its 80 per cent. of 
useless water to the place of manufacture. The same principle of 
transportable mechanism was carried out in extensive peat works 
in Bohemia. Eichorn’s system of making ball turf by the wet 
process was next described, specially with a view to illustrate the 
application of fixed lattice frames for drying the peat balls. For 
each Clayton ine nine th d wooden trays were stated to 
be necessary for the drying; and the systems of Eichorn and of 
Clayton in this respect represented two distinct modes of arrange- 
ment. 

Mechanism for disintegrating raw peat by rollers or cylinders 
armed with teeth or points wasnext refe’ to. Insome instances 
the functions of machines of this kind were simply confined to pro- 
ducing pulp from peat without delivering it in shape. e mass 
of pulp was in such cases — on the drying ground and divided 
into pieces by hand. Challeton’s ion. ro ich raw peat was 
reduced by copious addition of water into a thin fluid state, in 
which condition it flowed into shallow basins for filterage and 
partial drying, was next described, but the principle was not 
thought to be conducive to economic production. The extent of 
shallow reservoirs that would be requisite, and which, unless 
roofed over, would be available only for the few fine months of the 
year when peat could be le in the open air, did not con- 
stitute an ieee _ 

Exter’s system for making compreased peat e Trocess 
was next detailed. The peat Ses abteine’ in a Sos coplitien by a 
thin slicing of the surface of the bog, partly dried in the open air, 
and finally by artificial heat, and was then compressed by direct 
mechanical force, by iron rams or plungers, worked by steam 
power, from eccentrics, 

In reference to the production of dense peat by the wet process, 
it was stated that on the Continent, in 1872, the cost varied from 
63. to 7s. per ton. With the present prices of labour in this 
country, the author thought the cost, when spread over a full 
year’s expenses, could not be safely estimated at Jess than from7s. 
to 8s. per ton, Economies might hereafter reduce the cost from 
63. Gd. to 7s. per ton, but not to less ; and estimates based upon 
lower rates were, in theauthor’s opinion, not reliable. As compared 
with an average of four varieties of German coal, the heating power 
of peat was stated to be about 60 per cent. that of coal. This re- 
sult was arrived at in practice in Southern Germany, where peat 
was largely used for locomotive purposes, and in this respect, 
weight for weight, light fibrous peat gave as good a result as dense 
or compressed peat, the advantages of the latter sonaeting solely in 
the reduction of bulk and the concentration of the origin quantity 
of peat in a smaller space. The economic worth of that reduction 
was, practically, the measure of the increased value given by 
mechanical systems to peat. The author thought that, in the 
vicinities of bogs, where the use of peat in its i condition 
of cut turf had been established,changes were notlikely to be made 
in the regular mode of preparation for local purposes; but if 
markets could be profitably opened for peat fuel at a distance, the 
reduction of its bulk would become of fpettnnes As dense peat 
made by = of the wet process gave, when ,@ firm 
charcoal, which was not obtainable in compact condition to the 
same extent from peat simply cut and dried, the author thought, 
—looking to the great stores of coal in Great Britain—it was in 
that direction most hope lay for the advantageous application of 
mechanical processes. He le caghey this view by stating that in 
most cases abroad the adoption of mechanical systems might be 
traced to necessities which arisen either from inferior character 
or local circumstances in connection with peat deposits there, 
which did not exist to the same extent in the deposits of peat of 
ba < ped class “ete oe found in Se 

@ paper c culars of some rato’ 
carefully conducted by Professos Galloway, of the Royal “Colley? 
of Science for Ireland, to ascertain the absolute heating power of 
peat. Three samples of dense peat made from the upper, the 
middle and the lower portions of an Irish red were : 
each being in ed best Foy gs pac 0.1, ere . ear 
upper fibrous ion 0} q a specific gravity o A 
weighed 39°81 lb, to the solid cubic foot, and A a ~4 absolute 








heating power, Thompson’s instrument, equal to 6°05 lb. of 
water at 212 deg.Fah., converted into steam by i lb. Sample No.2, 
from the middle of the same a specific gravity of 1:000, 


had 

weighed 62°50 Ib. to the solid pa 3 foot, and gave an absolute 
heating power “ to 5°50 Ib, of water at 212 Fah. converted 
into steam by1 lb. Sample No. 3, made from the lower on 
of the same bog, had a specific gravity of 1°173, weighed 73°31 lb. 
to the solid cubicfoot, and gave an absolute heating power equal 
to 6°331b, of water at 212 deg. Fah. converted into steam oy 4 Ib, 
Although differing in relative densi the heating powers in 
respect of equal weights didnot 

however, in of their relative 


ss, one cubic foot 0. 
) srghahecnsty Sar F absolute heating power equal to 
@ conversion of 240°87 Ib. of water at 212 deg. Fah. into steam ; 


. When com 





while Nos. 2 and 3 would give respectively 343°75 lb. and 464°07 Ib, 
of water converted in like manner into steam, from 212 deg. Fah., 
— cubic foot yl an ee. Oa 

a meeting on i e following candidates were 
balloted for pre J duly elected i viz.: Messrs. T. Ashbury, 
J. Barr, W. Batten, OC. Blackwell, F. 8. Braham, Stud. Inst. C.E., 
J. Cleminson, W. L. Coke, C. H. Darbishire, R. Harris, J. W. D. 
Harrison, Stud. Inst. C.E., Capt. E. Harvey, R.E., Messrs, L. C. 
Hill, E. Jackson, J. W. J mn, Sir H. V. B. Johnstone, Bart., 





M.P., Messrs. T. E. Kemp, L. A. J. Labastide, ©. M. Palmer, 
M.P., H. W. Pearson, D. Rankine, G. Shortrede, Stud. Inst, 
C.E., U. A. Smith, J. Stevenson, G. M. Stewart, A. T. Walmisley, , 
and A. Wilson. 

It was announced that the council had transferred Messvs. R. 
Daglish, F. Fox, J. C. Hawkshaw, M.A., J. Shand, A, T. Simpson, 
J. C. Simpson, and H. H. Wake from the elass of assoeiate to that | 
of member, and had admitted the following lidates as student 
of the Institution, viz.: Messrs. B. W. Cantopher, H. P. Chambers, 
G, Gooch, EL. Hesketh, P. H. Holmes, J. H. Lorimer, H. C. 
Snell, and I. Spielmann. 

At the meeting of May 5th the following candidates were bal- 
loted for and duly elected, viz.: Messrs, P. Burrell, T. C. Clarke, 
C. W. Hawkins, W. King, and H. V. F. Valpy, as members ; and 
T. H. G. Berrey, G. W. J.R. Brittle, W. F. Butler, F. 
Cheesman, Stud. Inst. C.E., H. e, B.A., C. P. Gibbons, Stud. 
Inst. C.E., E. W. Jarvis, T. W. Jeffcock, W. M. Mayes, J. C. 
Melliss, E. Parrett, J. G. Pimentel, R. Sharland, Stud. Inst. C.E., 
W. H. C. Stanford, E. H. Stone, Stud. Inst. C.E., A. Sutter, and | 
H, M. Whitley, as associates, 

It was announced that the council had transferred Messrs. W. 
Airy, B.A.,H.J. C. Anderson, M. Smith, and W. Wilson, from 
the class of associate to that of member, and had admitted the 
following candidates as students of the Institution, viz.: Messrs. 
L. M. Acland, P. L. Addison, R. P. Atkinson, C. J. 8. Baker, E. 
Baker, A. W. T. Bean, A. Bewley, H. R. Blackburn, P. W. 
Britton, W. H. Cole, G.O. W. Dunn, C. H. Holme, E. H. Johns, 
L. M. Kortright, F. Lang, W. C. Lewis, E. Leycester,C. Perrin, 
and the Hon. L, M. St. Clair. 

At the meeting of = | 12h the following candidates were bal- 
loted for and duly elected : Messrs. R. Bocquet, G. Bush, W. F. 
Gooch, W. N. Swettenham, and Sir W. Thomson, LL.D., F.R.S., 
as members; and Messrs. J. Ashworth, W. Climie, T. H. Crampton, 
B.A., 8. Cutler, W. B. Fitzgerald, Stud. Inst. C.E., J. Newman, 
Stud. Inst. E.C., C, Ower, J. W. Smith, G. Spencer, G. E. 
Thoms, W. Topley, and Rk. G. Underdown, as associates. 

It was announced that the council had admitted Messrs. G. 
pid agua J. B, Oree, and G. Wood, as students of the Insti- 
tution. 

The additions to the roll during the session have included 23 
members, 167 associates (of whom 39 were previously students), 
and 86 students ; while 23 associates were transf to the class 
of members. The register now contains the names of 15 honorary 
members, 809 mem! 1344 associates, and 300 students, making 
a total of 2468, as against 15, 780, 1227, and 272 respectively, to- 
gether 2294, at the same date last year, being an increase of 74 per 
cent, 








THE CHEMICAL SOCIETY, 
Thursday, May 7. 
Dr. Opiina, F.R.S., President, in the Chair. 


Arter the minutes of the previous meeting had been read and 
confirmed, Messrs. J. A. Fleming, Robert Routledge, and W. 
Kellner were formally admitted Fellows of the Society. The list 
of donations was then announced, and the following names read 
for the first time:—Messrs. He Bird, John Taylor Leighton, 
William M. Habinshaw, Percy Tarbutt, Robert Yates Toraske, H. 
Tono, and Stephen Cooke. The gentlemen elected Fellows of the 
Society, after their names had been duly read the third time, were 
—Messrs. John McLachlan Glassford, George Jarmian, Arthur 
Brotherton Allen, and Maurice Lichtenstein. 

The first , ‘The Action of Ammonia on Phenyl and Cresyl 
Chloracetamide,” was in French by the author, Dr. D. 
Tommasi. When phenyl chloracetamide is gently heated with a 
solution of ammonia in dilute d@lcohol, ammonium chloride is 
formed, which partly crystallises out. On removing this and 
— filtrate into cold water a viscous product separates 
somewhat resembling colophony in appearance, and having the 


O,Hs 
formula— H N, H,O, the chlorine in the phenyl 
CH,, OH, CO 
chloracetamide C,H; 
H N having been replaced by hy- 
CH, Cl. CO 


droxyl. It is therefore isomeric with phenylglycocol. Phenylhy- 
droxylacetamide is insoluble in cold water, and partly decomposed 
by boiling water into aniline and a new product. Alkaline solu- 
tions produce a somewhat similar decomposition. Phenylhydroxy- 
lacetamide is insoluble in hydrochloric and sulphuric acids, but 
soluble in glacial acetic acid. Heated with nitric acid it dissolves 
with evolution of nitrous fumes, and the addition of water to the 
solution produces a pale yellow precipitate. Cresylhydroxylace- 


C,H, 
tamide H N, H2O +4 aq. is obtained by a process | 
CHz, OH, CO 
similar to the phenyl compound, which it closely resembles in its 
properties and reactions. An attempt 4 prepare the correspond- 


naphthyl jpound was ul, 
ihe President, in thanking Dr. Tommasi in the name of the 
Society, remaked that an aqueous solution of ammonia usually 
acted on these chlorine compounds in the same way as the dry gas, 
replacing the chlorine by NHe, but the action here appeared to be 
entirely different and more like that with potassic or sodic hydrate, 
introducing hydroxy] in the place of the chlorine. 

Dr. Gladstone then read a paper entitled ‘‘ Researches en the 
Action of the Copper Zinc Couple, on Organic Bodies, Part VII., 
on the Chlorides of Ethylene and Etbylidene,” by J. H. Gladstone, 
F.R.S., and A Tribe, F.C.S. The ethylidene chloride ot 
boiled at 61 deg., and its density at 13 was 1°201, the ethylene 
compound had a density of 1:272 at 14 deg., and the refraction 
equivalent of the two compounds was almost identical, namely, 
34°6 and 34°5. The dry couple has but little action on either 
chloride; in the presence of alcohol, however, the ethylidene com- 
pound was attacked near its boiling point, a gas being evolved 
which consisted of ethyl hydride accompanied by a little ethylene 


anda viscid compound formed, which is zinc chlorethylate, 


OHO} Zn. The behaviour of ethylene chloride was very diffe- 
as, Se little gas being given off and no zinc chlorethylate 


orm: 
The President said they were glad to receive this new contribu- 


tion on the action of the zinc couple, showing, as it did, 
such a well-defined tadios bebenen ond temeals chlorides, 


although it does not seem to afferd an interpretation of the diffe- 
rence in their constitution, that is, that in one case Hz in one of 


the methyl residues is replaced by two of chlorine Gt, whilst 
in the other one hydrogen in each is replaced by chlorine one 
Dr. Gladstone replied that as ethyliodide gave the compound 


at Zn, so the ethylidene compound, the chlorinated ethyl 


chloride, gave “24: } Zn, whilst the ethylene dichloride, when 
treated with zinc, split up into ethylene and eblorine. 








Lal Charles yo read a 2m Se Ly ay of 
bee Chloride Homologues. uthor, ving 
pence A yyebatins of ea Tanto prey ag dove of 


the various processes he had tried for ing the ether in quan- 
tity. Passing h ic acid into boiling alcohol, or into boil- 
ing alcoholic solutions of calcium chloride, sulphuric acid, and 
ferric chloride, all yield ethyl ehloride, but accompanied by con- 
siderable quantities of hydrochloric acid. If, however, a colation 
of zinc chloride. in about twice its weight of alcohol, be treated in 
the same way in an apparatus where the alcohol vapour is con- 
densed, and flows back again into the flask, the hydrochloric acid 
is completely absorbed by the boiling liquid, while pure ethyl 
chloride issues at the other extremity of the apparatus. This con- 
tinues until the whole of the alcohol has been converted into the 
ether. Wood spirit and amyl alcohol, when treated in a similar 
manner, furnish pure methyl and amyl chlorides, Phenol and 
cresol are unacted on, The apparatus employed for the prepara 


| tion of ethyl chloride by this method was exhibited in action. 


Tue President thanked the author for having communicated to 
the Society this elegant method of preparing ethyl chloride, and 
said that he should be inclined to attribute the peculiar action to 
the zine chloride rather than the hydrochloric acid. The zinc 
chloride acting on the alcohol, and producing ethyl chloride, water 
and zinc oxide, the latter of which was again converted into 
zine chloride by the hydrochloric acid Zn Cle+2C,H,HO= 
202 H, Cl + OH, + OZn. 

Mr. Groves replied that a clear solution of zine chloride in 
alcohol of the strength employed in the preparation of ethyl 
- ge gave eff none of the haloid ether whatever when heated 
alone. 

The last paper, a ‘‘ Note on a New Mineral from New Caledonia,” 
by A. Liversidge, was read by the secretary. 

The mineral is found in veins, traversing serpentine, and asso- 
ciated with chrome iron ore, steatite, and other minerals com 
monly occurring iu serpentine. It is of a beautiful apple green 
colour, and on immersion in water flies to pieces with a crackling 
sound, at the same time becoming translucent. Its hardness is 
2°5, and its specific gravity 2°27. It is a hydrated silicate of 
nickel and magnesia, te which the author assigns the formula 
(NiO MgO) ,,(SiOs),+3 H, 0. The most nearly allied minera!s 
are alipite and pimelite. 

The chairman having thanked the author for his communica- 
tion, 

Dr. Miiller remarked that the mineral described appeared to be 
closely related to the ‘‘emerald nickel” found in the deposits of 
chrome iron ore of Texas, in North America, as to its mode of 
occurrence, &,, the ore, however, being a silicate, whilst the 
other, the emerald nickel, was a carbonate. He thought con- 
siderable caution should he used in assigning formule to such 
substances, as he believed the composition of samples taken from 
different parts even of the same deposit would be found to vary. 

The meeting was finally adjourned until Thursday, 2lst May, 
when there was a lecture on ‘“‘The Sewage Question from a 
Chemical Point of View,” by Dr. W. H. Corfield. 











WE learn from an American contemporary that the oi! men are 
greatly excited over the present condition of trade. Too much oil 
and too little money for it isat the bottom of it all. If some one 
would discover a new use for oil that would cause a very greatly 
increased consumption of that article the oil region would unani 
mously rise up and call him blest and erect a monument to his 
memory. 


Improvep CaBs.—In accordance with invitations issued last 
week, several gentlemen assembled at the Cannon-street Hotel, 
on May 19, to inspect some new cabs introduced by Stancdiield’s 
Patent Cab Company. Four of the company’s cabs were in the 
station-yard opposite the hotel, and were freely examined anil 
admired by large numbers of people proceeding to and from the 
station, besides those specially invited. The Standfield Hansom 
is a roomy and convenient vehicle, and a great improvement in 
certain respects on the ordinary Hansom. ; 


Bett Castine IN IRELAND.—It may not be generally known 
that bell casting has for some time been carried on in Ireland with 
marked success; but it is nevertheless a fact, worthy of special 
prominence, that the manufacture of Irish bells is rapi lly increas- 


ing. Asan instance of the popularity of the manufacture we may 
state that Messrs, Sheridan and Co., of Dublin, have just com- 
pleted the casting of a bell for the Commissioners of Irish Lights, 
to be used as a fog bell on the Cork coast. The bell is 15ft. in 
circumference, 6ft. in height, and weighs nearly 3 tons. It has a 


most powerful tone, and it is calculated that its souad will be 

heard at a distance of 15 miles at sea. The bell is a tine specimen 

of workmanship, and does the makers much credit. 
AGRICULTURAL MACHINERY FoR Russia.—We have described 


and illustrated the straw-burning engine invented by Mr, Head 
and Mr. Schemioth, a Russian engineer, manufactured by Messrs. 
Ransomes, Sims, and Head of Ipswich, and as this engine is likely 
to produce a change in the agriculture of Russia and other countries 
by introducing steam power into districts where it has been hitherto 
unattainable owing to the absence, or enormous cost of wood or 
coal, her Majesty the Queen commanded that one of these engines 
should be ae A to the Flemish Farm, Windsor, last Thursday, 
in order to show the Czar that English engineers are able to manu 

facture agricultural machinery, suitable, not only for England, but 
for the East. The engine was of 10-horse power, fitted with the 
patent apparatus for =e straw, reeds, &c., and was a very fine 
specimen of workmanship. It put in motion a large steam thrashing 
machine, At about five o’clock her Majesty the Queen with the 
Emperor of Russia, the Grand Duke Alexis, the Princess of Wales, 
and the Duke and Duchess of Edinburgh, arrived at the farm, and 
after inspecting the splendid herd of Herefords, for which this 
farm is so ‘ly celebrated, turned their attention to the engine, 
which ah, om ing steam easily at 70 lb, with wheat straw. The 
experiment, whioh was carried out under the superintendence of 
Mr. R. C. Ransome and Mr. Head, was a perfect success, and de- 
monstrated the possibility of employing such machinery in the 
vast oorn-growing districts in Russia at a mere nominal cost for 


fuel. The Grand Duke Alexis appeared greatly interested in the 
invention, and took away photographs and description of the 
engine. 


FioaTinc BaTas ON THE THAMES.—Some decided steps at last 
appear to have been taken to provide London with more ample 
bathing accommodation, the want of which has long been felt. Oa 
Saturday last the iron hull intended for the Charing-cross bath 
was launched from the slip on which it was built in the Thames 
Shipbuilding Company’s This bath, which is the first of 
several p to be built by the Floating Swimming Baths 
Company (Limited), is 177ft. long by 30ft. wide over the hall, and 
has a bathing area of 135ft. by 25ft., the water varying in depth 
from 3ft, to 7ft. At one end of the bath will be placed the filtering 
apparatus (Perrett’s pe - provided with pumping machinery 
capable of throwing 1600 ons of water per —_ oe oat h, 
i The method of 


thus giving a constant change of clean water. d 
filtering to be used was only adopted by the company after a series 
of experiments, extending over several weeks, had been made on 


board a barge moored in the Thames on the site of one of the pro- 
posed baths, thus insuring that a sample of the water should be 
passed through the aj tus under all states and conditions of 
the tide, as, until the filtering tion was fully solved, the 
company felt that they could not rely upon the support and 
patronage of the public. The bath will be covered by a handsome 
superstructure of iron and glass into a dome towards 
either end, under which fountains will be placed delivering the 
water into the bath. The bath will be fixed in the recess in the 
Victoria Embankment, on the west side of Charing-cross bridge, 
obtained to it by means of the iron ge from which 
lan is reached. It is to be hoped that this 

Phe public with a luxury, or rather a necessity, 


the suceess ic deserves. 
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30-TONS DOUBLE-ACTION STEAM HAMMER AT SIR W. G. ARMSTRONG & CO.’S WORKS, ELSWICK. 
MESSRS, THWAITES AND CARBUTT, VULCAN IRONWORKS, BRADFORD, ENGINEERS. 
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THE visit of the Czar to Woolwich has directed public attention | than if made a ye flat disc, The piston-rod is fixed int« | of an inch a cylindrical casing of 6ft. radius in which it is placed, 
to the use of large steam hammers in the manufacture of heavy | spherical washers firmly held into the hammer head with a wrought | the sides of the casing being closed, but each casing being open at 
guns. Itisa matter for some surprise, and bears no small testi- | iron cotter on either side of the rod. Upon the bottom of the | the top. A curved “shutter ” is at one side of the opening, and it 
mony to the skill and energy of those in charge of the gun | hammer head is cast a > eonpeeiaen to ve the hammer face. | makes half a revolution to each one made by the drum, and as it 
factories at Woolwich, that they have been able with a hammer | This is contrary to general practice, but is considered an improve- | touches the drum all but about three-sixteenths of an inch, it 
weighing no more than fifteen tons to produce such guns as the | ment for large hammer heads, The working valve is a deothe revents air communication between the interior of the casing and 
‘Woolwich SInfant, as in other establishments much heavier | piston balanced valve, and is easily worked by the attendant upon wee mg space, an drums revolve in different directions, 
an action 





hammers have long been at work. At Sir William Armstrong’s | a raised platf i 

rorin Mesee Taras ond Cnt, of Dette, oie ose | Spenngs, he curved shutter stop ack eakage into ts elndrien 
ce a fine mer about as powe' as the new Woo! casings. pleatham mine, f 

hammer. We illustrate this 5 na above. The following are CLEVELAND MINES VENTILATION. in the - adhe ventilated oy ty hdd rent to 4 


the principal particulars :—The diameter of cylinder is 48in., with | THE ventilation of the iron mines of Cleveland has been a matter | replaced two machines on the same principle as that at 
. —: Rage Da ow eon — ry 20ft.; = has ap} — - great concern ig —_ who a Gaia, and capable of supplying 150.000 9 feet of air 
i ' in.; distance between the hammer | them on, ey have succeeded, e main. each at about thirty-eight revolutions per minute, 

aides, 5ft. 6in. The total height of jthis hammer is 43ft. The | an efficient mode of ventilation, was proved by the results of ine a4 

ammer itself, exclusive of anvil block and bed-plates, weighs | inv tion undertaken some time ago at the instance of the opera- 
150 tons. The cylinder and entablature weigh 35 tons, Each of | tive The furnace, the ‘‘ fan,” and the ventilating machine Tue LARGEST v, THE SMALLEST POWER-LOOM IN THE WORLD.— 
the standards weighs 40 tons, and is made in three pieces, firmly | have been successfully called into requisition for the purposes of | According to the New York Scottish American Journal, Mr. James 
secured and held together with fitted bolts and turned wrought iron | ventilation in the mines. One of tho langest ventilating fans in use | Lyall, an American citizen, has perfected an improvement in looms 
hoops shrunk on hot. The reason of these standards being made | is that at the Eston mines. It is « Guibal fan, the invention of | which is ie | to produce a revolution in the manufacture 
in three pieces is, that if any of the parts give way they can be re- | Professor M. Th Geinal, of the School of Mines, Mons, | of all kinds of woven fabrics, gentleman has also on exhibi- 
placed at much less cost and in shorter time than if the standard | Belgium, and is one of about 300 in use in this country. It is | tion another kind of loom, which weaves a fabric six in 
was allin one. It is well known that in v castings there is | 37ft. in diameter and 12ft. in breadth, driven by an engine with a | width; this is said to be the largest loom in the world. Glasgow, 
great risk and liability of weak places e interior of the | 30in. cylinder and a 36in. stroke, and is furnished with a 3in, | however, the cradle of power-loom ray Se boast of having 
casting which cannot be detected at but soon show themselves | water gauge. Driven at a speed of about yg hy revolutions per | the smallest loom in the world. Mr. John McIntosh, power-loom 
when strained by work, The design of the standard, it will be | minute, ite power may be judged from the fact that it displaces | tenter, has now on exhibition, in a window, in Great Hamilton- 

; feet of air t+ time 





seen from the illustration, is new. It consists of a round of | 164,000 ou . At Upleatham mines, | street, Glasgow, a beautiful model power-loom, made himself 
great thickness, with flanges cast on one side to receive the Messrs. J. W. Pease and Co, are now ‘and which is undoubted the a lses tn the 
This in all its parts, and could scarcely be excelled 

w. and is | for beautiful finish and proportion. There is a little web in it 
round being the best form to withstand the torsional strain | nt aor vege Med Mr, John Cooke, engineer, late of | 12in. in breadth, and w driven Wie Ge ant 3 ween o 
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at 
thstand severe work. diameter and 16ft. Each is mounted, eccentrically, on shafts, | and workpeople 
The piston is cast steel, of V shape, to secure greater strength OP eed cats comntoen Wb tenpead Ghaaneter dhaaa lg Ueree’oke teenth regarded as a great curiosity. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. ao Me nd ciland to par ae +500 tons of load, which 





PARIS.—Madame Borveau, Rue de la Banqus. 
BERLIN.—Asaer and Co., 58, Mohren-strases. 
ve ae oes eee 
YORK.—Wittaer and Roouns, 47, Nassau-street. 
TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripis, we 
1 
orn tate ected’ for (aaution to Tun loetiaan, ov contaia- 
the writer, not aoe pot erst but as @ proof pA 
faith. No notice will be taken of anonymous 
communications. 
os Soares io cat oniioant enfin, 2 ind Dommay 
public, and tatended for insertion in the l in all 
cases, be ac ied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, stamp, in order that 


answers by us may be to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


H. G. D.—Messrs. Simptin, Marshall, and Co. publish a topographical 
dictionary which will ly answer your purpose. 

J. 8. (Rochdale. )—The cut-off is not on the valve, but on a partition in the 
valve chest. The cam is double, and the cut-off takes place twice in each 
revolution, 

A Workine Enorveer.—The seam is a good one, and the spacing of the 
rivets and dimensions satisfactory. The plates should be carefully punched, 
Lomas ORS CER, Grea Care Seay be some trouble incurred in 

ca 


ing. 
MecuanicaL Eyormvger.—There are many plans proposed or in use for 
radiating azles, as, for example, Wilkin and Clarke's, and W. B. Adams’. 
We must refer you to the nt specifications, which you will sind in the 
Liverpool Library, for a iption, Mr. Fairlie's address is 9, Victoria- 
chambers, Victoria-street, Westminster. 
Exrata.— In our last impression, 330, article on “Boilers in the 
Navy,” line 20 from the end, for “ surface condenser” read “‘ jet condenser,” 
also on page 335, col. 1, of our last number, in first line of paragraph on 
Field and Cotton's Steam Pump, for “ page 280” read “ page 230.” 





PATTERN MAKING. 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent give me the title of a book containing 


some practical information about pattern making for heav cating? 
ulme, Manchester, 16th May, 1874. . -E 





CANAL RESISTANCE. 

. (To the Editor of The Engineer.) 

1m,—Can any correspondent tell me if any experiments have ever been 
made giving the resistance of v y screw steamers, in narrow 
canals, compared with that of the same vessels in open water? 

Farnham, 29th May, 1874, J. HK. 
[Mr. Froude has carmed out experiments to determine resistances, but the 

results are not as yet accessible. —Ep. E.] 





WATER-WHEEL BUCKETS. 
(To the Bditor of The Bngineer.) 

Sik,—We should feel obliged if any of your subscribers would favour 
us with the name of any firm who make and bend water-wheel buckets? 
20th May, 1874. J. R. anp Son, 
STARCH AND BRUSH MACHINERY. 

(To the Editor of The Engineer.) 

S8ix,—Probably seme of your many readers can give me some inf srma- 
ag as machine - making stargh, and also for oT. If 
so, Is) eel very greatly obliged. J. B. G. 

London, 20th May, sve. ue 
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DEATH. 
On the 29th Murch, at Mon’ 


lier, Bristol, in the 50th 
Mr. Tuomas Cann third on of the late Rev. John Jet teaches, 


Carr, of Stackhouse, 
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SIR E. WATKIN’S MOTION ON SHIPS OF WAR, 











We cannot pass over in silence a debate which took place 
in the House of Commons on Monday night. Sir Edward 
Watkin moved the resolution :—“ mode of con- 


struction (assumed to have been introduced by the late 
Chief Constructor of the Navy) adopted in the i 
and other ironclads, viz, deep empty spaces in the ships’ 
Rettome, and high entowet Ga Seen veeataen- 
tion on the part of the Admiralty,” It is to be regretted that 


Fs 


py fate of men- 
and A Elliott was prompt to speak a 
word for the of his old friend in Coles, 

at Hull “sought to damage the 
Captain Coles,” and he proceeded, ably as we 
— i that the — drift 
of the de once more opened up a question of great 
importance—namely, who was really responsible for the loss 
of a ! 9 ironclad and almost the entire crew—a question 
which, curiously enough, has never been settled yet. We 
have no desire to re-open old sores or to assail any depart- 
ment of the past or present Governments or their employés; 
but as a matter of scientific interest it is well that 
this question of responsibility should be decided at once 
and for ever, and for this reason, that the fate of the 
Captain has obviously made the Admiralty excessively 
timorous, and that something approaching undue caution 
may be found in their subsequent dealings with new designs, 
greatly to the detriment of the public service. If it were 
once decided who was responsible, not forthe design of the 
Captain, but for the defects in that design, one great point 
would be gained ; but it is obvious that no accurate con- 
clusion can be arrived at on this matter until it is clearly 
understood what the defects in the design really were. Mr. 
Gladstone ence said, speaking of the loss of the Captain, 
that “It was a great and grave issue to be tried.” It 
has never been tried at all, and it is somewhat remark- 
able that Mr. Childers did not avail himself of the 
debate on Monday night to define carefully his own posi- 
tion in the whole affair of the designing and sending to 
sea of the ill-fated ship. Mr. Goschen, in a debate in 1871, 
said :—“ I do entreat the House and the public not to con- 
demn my honourable friend the member for Pontefract 
until he had an papa of defending himself here, 
as I trust the state of his health will permit in the next 
session.” “Some one has incurred blame in the present 
case, and I, as well as my right hon. friend, desire to find 
where it rests.” We have no desire to blame Mr. Childers, 
or, indeed, any one else; but it is open to us to remark 
that Mr. Childers has not availed himself of any oppor- 
tunity to clear himself in the House, or really to decide 
the question at issue. 

The system adopted in dealing with the loss of the 
Captain by all concerned, however natural, is none the less 
deplorable. Every one who could possibly be implicated 
did, and still does, his best to shift the responsibility 
from his own shoulders to some one else’s, and ve 
accusations have been freely bandied about. The only 

int on which the Constructor’s department mani- 

ested any unanimity consisted in throwing the entire 

blame on Captain Coles, who, being dead, could not defend 
himself. Admiral Elliott had the House with him when 
he spoke of the anxiety of the widow of a gallant officer 
to see his memory respected; but we have to deal with the 
subject from a point of view which takes no izance of 
sentimental grievances. The loss of the Captain was cal- 
culated to r some fruit if properly dealt with, 
and to supply us with really valuable information. While 
the investigation remains incomplete, we do not know 
accurately what we are about, and as regards low freeboard 
ships, we are in the position of a man fighting in the dark, 
and knowing nothing of the power, strength, or courage of 
his foes. the Captain had not been lost, we should 
possibly have had a much better navy than we have now; 
and even if this were not so, it is certain that the loss 
has entirely discouraged all attempts to produce ships which 
some able authorities tell us are the best and chea) that 
can be built. The Devastation will not be allowed to go to 
sea, There can be no doubt that this conclusion has Soon 
arrived at certainly not because the ship has been proved to 
be unseaworthy, which we believe she is not, but because the 
Captain sank from some cause the precise nature of which 
we do not as yet understand; and so long as the loss of the 
Captain remains unaccounted for in the most conclusive 
manner known to science, so long will we proceed with 
the development of our naval strength in a cowardly and 
vacillating fashion to the last degree unsatisfactory. 

Nothing is easier than to say that the Captain was lost 
because she wanted stability—everyone knows that. The 
question is, “Why did she want so essential an element of 
safety?” and from this grows up the cognate question, “ Is 
it or is it not possible to know beforehand whether a ship 
will or will not have sufficient stability and buoyancy to 
be safe?” Every naval architect will say that here there 
can be no question at all. To this statement, however, 
the objection may be urged that various circumstances con- 


nected with our own navy go to Der that questions of sta- 
bility and buoyancy cannot be se beforehand by the best 
educated shipbuil: Let us take Mr. Reed and his staff, 


while he was Chief Constructor, as examples of perfectly com- 
petent naval architects, If these emen did not know 
their business, where are we to look for more completeand ac- 


curate information about all that concerns the qualifications | read. 


and yet ships of thi 
found to be so unsafe, that no less 
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crank, keeps on nailing more lead to her keel, till 
he makes her stiff enough, sometimes getting her 
deck much nearer the water, however, than he in- 
tended. Another example of the low condition which we 
have reached in the art of design is afforded by the Devas- 
tation. She is a mastless monitor, which Mr. always 
said would be quite safe at sea, with the exception of a 
kind of cul de sac on deck often referred to. But the last 
Board of Admiralty did not send her to sea, and the 
present board will not. If Mr. Reed is right the Ad- 
miralty are wrong. In either case it is evident that 
no confidence is p in the design by competent autho- 
rities. But the most complete and overwhelming proof 
that it is apparently impossible for a competent naval 
architect to say beforehand whether a ship is or is not safe, 
is supplied by the fact that Mr. Reed himself did not anti- 
cipate any risk in the case of the Captain ; he did not urge 
the danger of sending her to sea, and he did write as 
follows about her :—* This design—speaking of that for 
the Captain—is for aship 10ft. shorter and 4ft. 3in. less 
beam, and of 827 tons less than the Monarch.”. . . . 
“ This great reduction in the height of the armoured side of 
the ship, and of the turrets and guns, not only reduces the 
weight to be carried, but also enables the designer to obtuin 
the requisite stability with a reduced beam or breadth. . . . 
I do not think the design differs very materially in 
these respects from what would have been proposed in 
this department had their lordships seen fit to sanction in 
our designs an upper deck 8ft. above the water.” Here it 
is evident that there was no apprehension of danger what- 
ever ; the very ship which overset in a moderate gale was 
practically passed as safe by Mr. Reed. Once more, to 
rove how uncertain the science of naval architecture can 
made to appear, we may point out that soon after the 
loss of the Captain all the spars and sail area of the Monarch 
were reduced, we presume as a measure of precaution. 
Under such circumstances, is it fair to blame Captain Coles 
for ignorance on points concerning which the most com- 
petent naval architects seem to have been quite at sea / 

There is good reason to believe that Admiral Elliott was 
quite correct when he said that if the Captain had possessed 
7ft. more beam she would have been quite safe. Is ita 
fact, then, that we are rejecting low-freeboard ships because 
the Captain was 7ft. too narrow? Some persons allege 
that the ship sunk because her initial stability was im- 
paired by the fact that she swam too low in the water, 
really having less than 8ft. freeboard. Have we rejected 
low-freeboard ships altogether, and resorted to a ditferent 
type, simply because the builders of the Captain made a 
mistake in their weights, and so sunk her a little too deep?! 
These are really very important questions, demanding an 
answer. In another place we have considered certain ques- 
tions connected with the stability of ships, and our diagrams, 
page 338, will show how the great initial etability which Mr. 
Reed says is essential to a low-freeboard ship may be 
supplied; but although all that we have said concerning 
stability is based on well-known laws, held to be proved 
correct, it is possible that we may be all wrong; because 
the Captain, a ship which the Admiralty accepted and sent 
to sea without a note of warning, was lost by oversetting ; 
because such ships as the Inconstant were found to 
be 300 tons to 500 tons too light in the bottom; and 
because the Devastation, which was intended to go to 
sea, dare not go to sea, We venture to think, however, 
that a thorough and complete investigation into the causes 
which led to the loss of the Captain might do much to clear 
up this point. Years have rolied by since poor Burgoyne 
and his crew were sent to the bottom of the Bay of Biscay. 
Time enough has elapsed, we should hope, to allay angry 
passions and put an end to personal recriminations. No 
one wants to see any one else punished, but such debates 
as that of Monday night will crop up from time to time, 
and prove a source of worry and annoyance which it would 
be wellto dispense with. A carefuland impartial examination 
into the circumstances of the construction, and design, and 
loss of the Captain would not fail to be followed, we think, 
by a definite decision which would alike save the 
memory of the dead and the reputation of the living from 
assaults which are unseemly and deplorable. Such debates 
as that on Monday night add nothing to the dignity of the 
first Legislative Assembly in the world, to say nothing of 
that of the individual speakers. 

MODERN LOCOMOTIVES, 

On the 11th of November, 1873, Mr. John Robinson 
read a paper before the Institution of Civil Engineers “On 
Modern Toomnstiven.” Mr. Robinson, with great pro- 
priety, and for reasons which are very obvious to poe 
who are acquainted with the commecnsiel position which he 
holds, contented himself with describing various types of 
locomotives, refraining almost altogether from criticising 
their various qualifications as exemplified by the econo- 
mical result of their performances, The paper was followed 
by a very animated discussion, however, which extended 
over two evenings besides that on which the paper was 

The and discussion have now ap) in the 
published T tions of the Institution of Civil Engi- 
neers, and will no doubt be read with interest by a large 
number of engineers concerned in the working of railways. 
The impression which we formed while the discussion was 
in progress is, however, unfortunately confirmed by a pe- 
rusal of the statements of the ee as now put before 
us in a complete form. Mr. Robinson said, with much 


justice, “ Quot tot j@—as many engin: 
in morn te a th Pg - sane, and took part in 
intenden e were 

hich resulted in this, that one ive 
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ypes are employed with equal success to do the same class 
of work. It is not difficult, however, for any one possessing 
experience in analysing evidence, an: tically acquain 
with locomotive working, to reconcile some of the appa- 
rently incongruous arguments of the speakers; or to find a 
means of piecing together opposing assertions of fact, But 
after all has been done in this way that can be done, 
much remains to prove that either we have yet a great 
deal to learn concerning locomotive performance and train 
resistance, or that the modern locomotive is the most ac- 
commodating machine in existence, all sorts of work com- 
ing alike to it, without any regard to its type, and with 
very little regard to its size; while the cost of running and 
repairs seems to be decided more by the quality of ma- 
terial and workmanship used than by anything else. 

Let us consider briefly what some of the arguments 
of the speakers lead to. We find Mr. Stirling, of the 
Great Northern, arguing that single engines, with 8ft. 
drivers, keep better time, and burn less fuel, and cost less 
for repairs than coupled engines ; and this, be it remem- 
bered, on what is really a heavy line, with plenty of in- 
clines, worked at an excessive speed. On the other hand, 
Mr. Price Williams argued that for the Great Northern 
traffic a coupled engine must be superior to any single 
engine, and he was supported by other speakers, Again, 
we find that Mr. Fowler maintains that engines weighing 
not less than 434 tons loaded could not work the Metro- 
politan traffic, while Mr. Webb, of Crewe, maintained that 
the work can be much better done by engines weighing 
but 32 tons; while Mr. greg beg y+ a traffic quite 
as heavy, if not heavier, than that of the Metropolitan 
Railway, at the same average speed—15 miles an hour— 
with engines weighing only 24 tons. Now, at first sight, 
it would appear that if any one of these geptlemen is right, 
the others must be wrong. Pursuing our examination, 
we find again that one engineer advocates the heating of the 
feed-water by the waste steam, and asserts that 10 per cent. 
may be saved in fuel by such heating. But then another 
speaker tells us that he has been through the whole matter, 
and that there is no saving effected that is at all to be com- 
pared with the trouble and expense incurred. Again, we 
find the Le Chatelier brake extensively adopted by the Mid- 
land Company, while Mr. Webb states that he has tried 
it, and given it up because it cuts the cylinders. Then 
some engineers hold that brakes should be small, while 
others think they cannot be too large. These are buta 
very few of the points on which no two speakers could be 
found to agree; and, in a word, any engineering student 
who reads the paper and the discussion carefully will not 
know for some time afterwards whether he is on his head 
or his heels, and, if he is a youth of perspicacity, will in- 
fallibly come to the conclusion that locomotive designing 
is all a matter of rule of thumb, and that, as we have 
said, one engine is just as good as another, and better. Let 
us see if this is really so, and endeavour to reconcile some of 
the conflicting arguments before us. 

In the first place, it is evident, then, that a great deal 
that was said by each speaker has no more solid founda- 
tion in fact than the speaker’s own opinion. A less 
logical discussion never perhaps was carried on by a body 
of scientific men. In the second place, we find a plenti- 
ful scarcity of statistical information. It would be too 
much to say that the paper and discussion possess little or 
no real value as sources of information ; yet it is nearly the 
fact. It is by no means easy to analyse the results of the per- 
formance of any given type of engine, and draw correct 
conclusions from a comparison instituted between this type 
and some other ; yet without such a comparison it is im- 
possible to arrive at a just conclusion as concerns their 
relative merits. Nothing of the kind worth the name 
was attempted during the discussion under consideration, 
at all events in the shape of logical reasoning. We 
can find no better example than that supplied by Mr. 
Fowler's statements. Put into a nutshell, his argu- 
ments are, that no better engines, except in a few points 
of detail, can be designed for working the traffic of the 
Metropolitan Railway than those in use. But he did not 
even attempt to prove that he was right. As a matter of 
fact, he does not know whether they are or are not 
the best. No doubt he thinks they are the best 
in all honesty, because he designed them. But Mr. 
Fowler is not a locomotive superintendent, and he lacks the 

ractical experience of such a man; and when we find Mr. 
Webb, who is a locomotive superintendent of great expe- 
rience, asserting that Mr. Fowler is wrong while Mr. 
Stroudley, another locomotive superintendent, proves that 
he is wrong by carrying as many passengers at as ae 
speed, over as bad a road, with engines little more t 
one-half as heavy as Mr. Fowler’s, we cannot help reject- 
ing Mr. Fowler’s conclusions as unwarrantable. On the 
other hand, however, we must not condemn Mr. Fowler 
too hastily. It will be seen that those who took part in 
the discussion curiously enough confined their attention 
almost entirely to the number of passengers carried, and 
estimated the utility of their locomotives in terms of 
sengers only. Now the fact is that both Mr. Fowler and 
his opponents in doing this totally overlooked a most im- 
portant factor in their calculations. We do not believe that 
one of Mr. Stroudley’s little engines would work an 
ordinary Metropolitan train with punctuality. Weare on 
the side of Mr. Webb and Mr. Stroudley, and opposed 
altogether to the system of working the Metropolitan 

Railway introduced by Mr. Fowler; but our objections 
are by no means confined to the engines, but to the entire 
stock, which is quite too heavy and unwieldy for the duty. 
Mr. Stroudley’s success with his small engines is due en- 
tirely to the beautiful rolling stock wile thoes engines 
haul—stock, in our opinion, admirably suited to its in- 
.tended purpose, which the Metropolitan stock is not. 
Another example of the want of logical accuracy, mani- 
festing, wemight say,a total oblivion concerning facts passi 

daily around him, is found in Mr. Fowler’s statement that 


“it would never do to have a rigid engine with six wheels 
coupled to pass round curves of ten chains radius, or 
seven and a-half chains radius.” “He believed that no 
engineer had ventured on such a d 
the adhesion as to couple six wh 


ite to increase 
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line’with curves.” These two sentences prove directly 
either that Mr. Fowler really knows nothing at all 
about locomotives, or that in order to support his own 
opinions he thought proper to manifest what is really dense 
ignorance. To go no farther, we may point out that the 
Semmering incline is worked by locomotives, some with six 
and some with eight wheels coupled, and that on it are to 
be found plenty of curves with radii of five, six, and even 
three and a-half chains. In fact no expedient is more com- 
mon than the coupling of six wheels in the case of locomo- 
tives intended to work sharp curves. No one, so far as we 
are aware, ever proposed to work a rigid engine on such a 
line, except Mr. Fowler himself, who, if he would read a 
little more, would find that engineers are familiar with 
many devices for rendering engines as re their wheel 
base flexible; as, for example, sliding axle boxes, the re- 
moval of flanges from driving wheels, and so on, all of 
which expedients are successfully in use. 

The discussion gradually drifted away from metro- 
politan traffic to the relative merits of coupled and un- 
coupled engines, As re the advocacy of the latter, Mr. 
Stirling stood almost alone; and as he represents a style of 
practice apparently rapidly becoming extinct, his observa- 
tions deserve special attention. He stated that “he had 
constructed two classes of passenger engines, one class 
with four wheels, 6ft. 6in. in diameter, coupled ; the other 
with a pair of 7ft. driving wheels. Both engines had 
similar boilers, and cylinders 17in. in diameter, with a 
length of stroke of 24in.; the pressure of steam in the 
boilers was 140 lb. On his frequent journeys from London 
he had been in the habit of noting the size of the trains, 
and of the class of engine used. He found that with a 
similar train in both cases the single engine had fully the 
best of it, in fact generally beat the coupled engine in time 
to Potter’s Bar, a distance of nearly thirteen miles, and 
nearly all uphill, the gradients varying from 1 in 105 to 
1 in 200, This led him to think that sufficient adhesion 
could be got with a single pair of driving wheels, and he 
believed no one would doubt the superior freedom and 
economy of a single engine over a coupled one. He then 
designed an engine* the tractive power of which, by calcu- 
lation, was 15 per cent. more than that of the coupled one, 
and in practice it performed proportionately more work. 
It conveyed trains of from sixteen to twenty-six carriages 
from King’s Cross with ease, and on several occasions 
twenty-eight had been taken and time kept. No doubt 
existed as to its running powers, a distance of fifteen miles 
in twelve minutes having been accomplished with a train 
of sixteen carriages. The engine had been perfectly satis- 
factory in all res , and more of them were in course of 
construction. The average consumption of fuel, with an 
average load of eleven carriages, was 23 lb. per mile. It 
might be said that a few pounds of fuel per mile was no 
great matter, but 1 lb. per mile on the Greai Northern 
mileage per annum represented a sum very little short of 
£5000, and a few pounds would make up alargesum. The 
large engines were constantly employed on express trains, 
running from forty-five to fifty miles an hour. It had been 
said the weight on the driving wheels—15 tons—was ex- 
cessive, and would be destructive to the permanent way; 
but such was not the fact as reported to him by the engi- 
ueers of the line. The bogies in frontcarried a comparatively 
light load on each wheel, but quite sufficient to solidify 
the road before the driving wheels came on the rails, and 
thereby put it in the best position to carry the weight of 
the large wheels. The engines seemed to have plenty of 
adhesion for the size and power of the cylinders, and did 
not slip more than conte eahon under similar circum- 
stances; and, with a slight application of dry sand, slipping 
was entirely prevented. Powerful passenger engines were 
a necessity on the Great Northern Railway, from the un- 
dulating nature of the road, scarcely any part of the main 
line being level, and the ruling aang were 1 in 200 
throughout, except out of King’s Cross, where there was 
a length of 14 mile, with a gradient of 1 in 105.” 

Now these are beyond question remarkable facts de- 
serving some attention, and in a great de; borne out by 
the success with which single engines work passenger traffic 
on the London and North-Western and Great Western 
railways. We need not say that the use of coupled 
engines is rapidly extending, and that Mr. Stirling is 
perhaps the only engineer to a first-class line of railway 
who maintains that single engines are right and coupled 
engines wrong. However, the fact remains that his engines 
do their work as well as coupled engines. Are we to 
assume, then, that single engines must be better than 
coupled engines? We think not. It is just one of the 
peculiar defects of this discussion, however, that almost 
the only argument ormee against single engines was that 
they lacked adhesion ; but this was just the point on which 
Mr. Stirling was strong, because he proved by citing dail 
experience that whether his engines had or not as mu 
stheiien as though they were coupled, it was certain that 
they had all the adhesion they needed for the performance 
of the duties required of them. Indeed, to argue that if 
they had four wheels coupled they would have more adhe- 
sion was about as much to the point as a statement that if 
the engine had 4ft. instead of 8ft. wheels it would be able 
to haul double the load. 

It is impossible within the limits of a single article to 
even touch upon all the questions raised during this dis- 
cussion, or to disentangle the mass of conflicting statements 
put beforeus, We shall return tothe subject. Meanwhile, 
we may re-explain, to impress the facts on the minds of 
our younger readers especially, that much of the apparent 
incovsistency of the various speakers on metropolitan traffic 
disappears the moment we comprehend the fact that they 
spoke of engines and passengers only, with little or no regard 
for the weight of the rolling stock used by each engine in 
hauling a given number of passengers ; while, as regards 
coupled and single engines, the Bnet: once again spoke 
on abstract principles, with little regard for the special 
work to be performed by the engines, Thus, it would be 

to show that with two pairs of drivers coupled—the 
tralling pair carrying the weight previously on the trailing 
“, fre working drawings will be found in eur portfolio, Nos. 47 and 








wheels of the engine, a considerable increase of adhesion and 
tractive force might be had ; while if the bogie wheels were 
also coupled the whole weight might be utilised for adhesion. 
If, however, no more adhesion is required than one pair of 
wheels will supply, it is useless to argue in this way, and 
the relative merits of coupled and single engines must be 
decided on a very different basis, 
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CONVERSAZIONE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 


ENGINEERS and men interested in scientific matters have long 
since learned that the annual conversazione of the President of 
the Institution of Civil Engineers affords one of the most 
enjoyable methods of spending some hours. It is a thing to be 
looked forward to with pleasure, and thought of with regret in 
the sense that every hour did not contain double the proper 
number of minutes. The conversazione of Tuesday night, the 
19th inst., more than fulfilled every conceivable anticipation, 
an¢é we us@ no exaggeration when we say that Mr. and Mrs. 
Harrison not only entertained their guests with princely 
hospitality, but that nothing was left undone that should have 
been done. From beginning to end not a single hitch occurred, 
and the great space in the west galleries of the Exhibition 
building reduced the inconvenience of a large crowd to a 
minimum. No doubt the excellence of the arrangements was 
due in great part to the indefatigable exertions of Mr. Forrest, 
the secretary to the Institution, who was everywhere at once, and 
left nothing undone to promote order and regularity. 

This is the fourth time of holding the conversazione at South 
Kensington. The Institution of Civil Engineers increases so 
rapidly, not only in the number of its members, but in influence 
and connection, that year by year the number of claimants for 
tickets increased, until it became evident that all the room 
available at 25, Great George-street—the house of the Institu- 
tion—would not suffice to accommodate those who sought 
admission. In one sense the move to South Kensington was for 
the better. The ample space available rendered it no longer 
essential that ladies should be excluded. Music and pictures 
were added to every existing inducement to be present, and as a 
result, if we are to judge by mere numbers of the popularity of 
these annual meetings, it cannot be disputed that they are 
in the fullest sense of the word successful. It is, how- 
ever, to be regretted that, as regards scientific interest, 
the conversaziones of The Institution have ceased to be what 
they were. While the meetings were held at Great George- 
street every effort was made not only by Colonel Manby 
and Mr. Forrest to get together a collection of the most 
recent examples of progress in the sciences as exemplified by 
drawings, and models, and scientific apparatus, but by every 
member of the Institution to render the collection of exhibits 
novel and good. Accordingly, men of science expected to find 
in Great George-street all that was new in practical applications 
of scientific discoveries, and it is not too much to say that they 
were seldom disappointed. Since Great George-street was 
deserted in favour of South Kensington a change has been made, 
and reliance is placed on the machinery and apparatus exhibited, 
which may be seen any day for one shilling ; and very little 
indeed appears to be done in bringing together instructive and 
valuable novelties in invention or pure science. After all, it is 
perhaps impossible to combine devotion to the arts and to the 
sciences at the same time, and the temptation to remain in 
the brilliantly-lighted picture galleries and listen to the band of 
the Royal Engineers was evidently too great for men who it 
might be supposed could find greater attractions in the machinery 
hall. Ample proof of this was afforded on Tuesday night, for 
the percentage of visitors to be found at any time in the ma- 
chinery department was extremely small. 

As a matter of fact, there was little or nothing special ex- 
hibited, and if we were to notice all that was to be seen in the 
way of machinery, &c., we should write, not about the conver- 
sazione, but about the exhibition at South Kensington. One or 
two points, however, struck us as worth notice here, although not 
sent specially for the occasion. In one of the machinery rooms 
was shown a very fine casting of Whitworth’s compressed steel, 
intended as a liner for one of the cylinders of H.M. ship 
Rover. The diameter is 6ft. 4in., the length 4ft. 9Jin., 
and the thickness about ljin. The weightis 3 tons 121b. The 
casting has been rough bored and turned, and appears to be 
absolutely without a flaw, and perfectly sound and homogeneous. 
We believe that Mr. W. Allen, of Sunderland, was the first to 
use steel liners for compound marine engines, and we are glad to 
find the Government adopting a system which has so much to 
commend it. We presume that the weight of the liner will 
be greatly reduced before it is put in place, as very little reflec- 
tion is required to show that a steam jacket outside a liner of 
such thickness as this casting can do no possible good. 

The wood-working machinery exhibited by Messrs. Ransome 
and Messrs. Worssam is specially deserving of the attention of 
engineers who visit the Exhibition. Mr. Worssam appears to 
have brought band saws to perfection, to judge of the work 
which was executed by the saw exhibited. Motion was com- 
municated to the wood-working machinery, and also to a 
Murray’s brick-making machine, by a fine double cylinder 
portable engine, with a new ion gear, which we shall 
illustrate in an early impression. The engine is from the Orwell 
Works, Ipswich. 

The Ingersoll Rock Drill was exhibited in action. It is an 
extremely ingenious machine, with an automatic feed, by which 
many objections to other machine rock borers are avoided ; but 
probably one of the most valuable features about it is the ease 
with which it can be put to work. It is as self-contained as a 
man. It can be put down anywhere, without propping, or wedging, 
or screwing, and does its work and can be shifted with almost 
as much ease and as little loss of time as would be required by 
a couple of men in moving themselves and their tools. In 
a recent trial it is stated that this drill bored 13}in. of rock 
2in. diameter in one minute, and the extensive adoption which 
the drill has received, leads to the belief that its weaker 
points must long since have been found out and made public. 
The drill was exhibited by Messrs, Legros and Silva, Milton- 
road, Stoke Newington. | Not far off, one of Holmes and Payton’s 
patent stone-dressing machines was shown by the company 
owning the patents, with offices at 21, Great George-street. 
This is a curious machine, with a set of chisels fixed on a 
transverse bar or shaft, beneath which the stone to be dressed 
traverses. The shaft has a slight reciprocating rotary action, and 
the chisels dig off the rough surfacé of the stone very effec- 
tively, and apparently with a moderate consumption of power. 
The speed with which the bed moves is about 4ft. per minute, 
varying above or below that speed as the stone to be dressed 
be hard soft.; and as a of fin. can be cut each 
in of ing granite, three or four 
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straight surfaces can be faced and jointed by the machine at the 
rate of one superficial foot per minute, while a mason will only 
dress by hand, in a day of ten hours, say from six to fifteen 
superficial feet, according to the nature of the stone. The 
machine is also obviously capable of dressing steps and all kinds 
of straight mouldings with ease and rapidity. 

The smiths’ hearths of Messrs. Handyside, of Derby, attracted 
some attention, and they deserved it. Nothing can be much 
further behind the age than the normal type of hearth, and the 
only wonder is that its improvement has not long since been taken 
in hand. The Handyside hearth has been well designed, and 
will, we feel certain, be appreciated by those who understand 
that there is really a difference between a bad hearth and a good 
one. 

Time and space would fail us alike were we to speak fully of the 
various exhibits of Messrs. Barrows and Stewart ; Tangye Bros.; 
Robey and Co.; Ransome, Sims, and Co.; Hughes; Marsden ; 
Thwaites and Carbutt ; Davy, Paxman, and Co.; &. &. We 
must content ourselves by stating that all these exhibits can be 
seen any day, and nearly the same may be said of a very fine 
collection of models exhibited in the west quadrant. 

The conversazione did not terminate until a late hour—long 
after midnight indeed, and every member of the profession of 
eminence and in London was, we believe, present. Mr. and Mrs. 
Harrison are to be congratulated on the success which attended 
their exertions to render everything just what it should be. 


— a 





PRIVATE SILLS. 


SEVERAL bills of considerable cir involving complicated 
conflicting interests, the raising of large amounts of additional 
capital, and the execution of extensive new works, have been under 
consideration, and some of them disposed of during the week. 

In Mr. Evans’s Committee, Group 12, the last bill remaining to 
be dealt with was the Omnibus Bill of the Great Eastern Com- 
pn The principal opposition offered to this bill was by the 

ndon and St. Katherine Dock Company, their opposition with 
that of other petitioners against the bill turning not so much on 
the merits as on the interference with certain rights of way, the 
construction of bridges, and the provision of a new pathway at 
Silvertown, North Woolwich. Messrs. Denison and Kodwell, Q.C., 
were leading counsel for the Great Eastern Company. The pre- 
amble was declared proved. The bill provides for the making of a 
railway from Seven Sisters-road to the Alexandra Park, Muswell- 
hill, and for a branch from Chingford to High Beech, Epping 
Forest ; also the construction of a quay on the river Stour, with 
connections therefrom to the Harwich branch, and the raising of 
£1,066,000 of new capital. 

In Mr. Beach’s Committee, pe de the Great Northern and 
London and North-Western Bill has been passed, notwithstanding 
the powerful opposition of the Midland Company. The bill is for 
the construction of twenty-one miles of railway to connect the 
Melton Mowbray and Leicester line with the Rugby and Stamford 
line of the Midland, and the authorised Newark and Melton line 
with the Nottingham and Grantham line at Bingham. The bill 
provides for the m: ement of this new line by a joint com- 
mittee, and for certain reciprocal running powers between the 
Great Northern and North-Western companies. The new capital 

be raised in certain proportions by the two companies is 
£999,900. 

In Group 7, Mr. Ridley chairman, one of the keenest contests 
of the session has been continued during the week in connection 
with the proposed Huddersfield, Halifax, and Bradford line of the 
Midland Company, and the Huddersfield and Elland line of the 
London and North-Western and Lancashire and Yorkshire com- 
panies. This, like the bill last referred to, is a company fight 
pure and simple, and unencumbered by the petitions in opposition 
of landowners or local authorities. These powers are, on the 
contrary, called by the opposing companies in support of their 
ei me. Mr. Venables, Q.C., stating the case for the 
Midland Company, explained, and led evidence to show, 
that the pro line of sixteen miles of railway, with new 
capital £1,333,000, would provide an additional and more 
direct through route to Scotland. Numerous influential 
witnesses have been examined on behalf of the different companies 
whose interests are involved. These are mainly those of the 
companies already named, and the Great Northern. The witnesses 
have included the engineers and general managers of the com- 
eg large landowners, and the representatives of municipal and 
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** On the Ventilation of Coal Mines,” by Mr. George G. André. 

The late coal panic has shown us to what degree our material 
prosperity is dependent on that mineral. It would seem, indeed, 
that the exhaustion of our coal fields must inevitably be followed 
by the utter collapse of those industries which have made this 
country what it is, and that even a slightly decreased production 
would seriously affect their position. Coal having assumed a re- 
lation of such vital importance to our social existence, its extraction 
from the earth has become one of the foremost engineering ques- 
tions of the day, and accordingly invreased attention is now being 
directed to it. The author of the present paper has, therefore, 
deemed the time opportune for a discussion of some of the facts 
relating to what is certainly one of the most important subjects of 
mine engineering, namely, the ventilation of the workings. One 
of the effects of the recent panic may be seen in the greater 
activity shown at existing collieries as well as in the opening out 
of many new ones. In their haste to extract the valuable mineral 
there is danger that managers and engineers may not give due 
attention to those matters which are essential to an efficient ven- 
tilation, especially in the laying out of new works. Hence another 
reason for calling attention to the subject at this time. Moreover 
it is almost an indisputable fact that 90 per cent. of those dis- 
astrous explosions which so frequently occur are wholly due to a 
defective ventilation, Thus it a rs that though the principles 
of a good ventilation are go y understood and acknowledged 
in theory, they are still far from being applied in practice. By 
the expression “‘ defective ventilation,” it is not intended to mean 
merely insufficient ventilation, but also all systems of ventilating 
a mine that are established upon false principles, quite irrespective 
of the quantity of air passing through it in a given time. Of 
course it is quite impossible to treat so large a subject in a paper 
like the present, and therefore no such attempt will be made. 
All that the author proposes to do is to direct attention to a few 
essential 2 mem and instead of adducing anything new, to simplify 
what is already known. 

It is agreed on all hands, and Parliament has recently 
enacted, that a sufficient quantity of air should be constantly 
passed through a mine to dilute and render harmless the 
noxious gases evolved or generated therein. But there does 
not appear to be any definite understanding among mining 
men as to what constitutes a sufficient quantity, and the 

ractice, among careful men, is to pass an excess of air in order to 
Ss on the safe side. No doubt this is erring in the right direction ; 
but it is better not toerr at all. Besides, such a practice begets 
a vagueness of notion concerning the requisite quantity of air that 
conduces neither to correctness of judgment nor to progress in 
knowledge. It may in some cases be a source of danger even, for 
a Davy lamp is not safe in a violent current of air that has been 
suddenly fouled by a blower, while the cost of producing thecurrent 
is enormously increased. Of course the question is an iutricate 
and a difficult one, depending upon nu liti that vary 
from district to district, and even from mine to mine. A general 
solution is, therefore, not to be looked for. But it is both practi- 
cable and highly desirable to lay down some definite and invariable 
basis upon which every individual case may be accurately and 
readily calculated. 

The atmosphere of a coal mine is vitiated by several causes, the 
breath of men and horses, the combustion of lights, the moisture 
of the ground, the exhalation of gases from the strata, and the 
chemical changes which are constantly going on in the substances 
exposed to the influence of the air. Some of these causes are con- 
stant in their action or nearly so, while others are extremely 
variable. The former we can estimate with accuracy; with the 
latter we can deal only approximately. 

The average quantity of air breathed by manis usually assumed by 
writers on mine ventilation to be 800 cubic feet per minute. This 
quantity is, however, altogether erroneous as a basis on which to cal- 
culate an adequate amount of ventilation. It has been stated by 
eminent medical authorities that the mean of several hundred 
experiments conducted with great care by means of very accu- 
rate instruments was 502 cubic inches per minute, and that 
this quantity was increased to 1500 cubic inches, or nearly three 
times as much, by the exertion of — four miles an hour. We 
all know from experience that a much larger quantity of air is 
breathed when undergoing violent exercise than when at rest; and 
we cannot, therefore, found a calculation relating to men subjected 
to great physical exertion in a mine upon what has been ascertained 

ting a man lying motionless on his bed. It may be assumed 








ocal bodies. The Midland Bill, much the larger sch , was 
taken first ; the bill of the other two companies is for a line of 
about four miles from Huddersfield to Elland, to be jointly 
managed by the two companies, united new capital £466,000. The 
case of the Huddersfield and Elland line, promoted by the London 
and North-Western Company, has been ~ through, but the 
arguments of counsel will extend beyond the time we can keep 
open for statement of results. 

The most important scheme of the session, in so far as London 
is affected, is the case of the Metropolitan and Inner Circle Com- 
letion and Eastern Extension Railway Bill, that has been heard 

fore Mr. Arthur Mills’ Committee, ay | L e@ case was 
opened for the promoters on Thursday last by Mr. Serjeant Sar- 
good, who stated that this important project had the support of 
the Corporation of the City of London, of the Metropolitan Board 
of Works, and of the Metropolitan District Railway Company. 
The total length of the proposed line and junctions would be about 
4} miles, of which the main portion would be a line from a junction 
with the District line, near the Mansion House station, and Bow. 
No. 2, to connect the line referred to with the Metropolitan at 
Aldgate; No, 3, to connect the line from Bow with the Metro 
politan; No. 4, to connect the main line with the East London; 
and No. 5, to form a junction with the North London system. 
The estimated cost of the railways is £1,624,294. Extremely 
important provisions of the bill are a proposed new street from 
the south end of Gracechurch-street to Aldgate, and the widenin, 
and improvement of Fenchurch and other streets. The estima 
cost of these valuable and much needed ee ew is 
£1,036,999, towards which the ae of the City of London 
and the Metropolitan Board of Works are ing to contribute 
about three-quarters of a million it is expec’ In partially 
eelieving from their obligations the parties who had bound them- 


Parliament has imposed the condition that such parties must not 
oppose any others who may in good faith attempt to do what they 
have themselves failed to accom: There can be no question 
as to the value and importance of this project as a completion of 
the inner circle, in the thoroughly complete railway junctions 
posed, in the much-needed street improvements with which the 
execution of the works weuld be accompanied, and in the great 
relief that the carrying into effect of the whole would certainly 
give to the crowded street traffic. Two things are essential to 
success— parliamentary sanction, and the financial assistance of 
the two municipal authorities named. The case was adjourned 
till Tuesday that the decision might be ascertained on this point of 
the Corporation and the Metropolitan Board. It was hoped that 
on Tuesday at latest the promoters of this im t bill would 
know definitely what amount of money the ration of the 
City of London and the itan Board of Works were willing 
to contribute towards the of the proposed new streets. 
For some reason the decision in each body has 
will not be known in Committee before to-day ( y). 
Mr. O'Reilly's Committee on Group 2 has been occupied as 





that the average amount of labour undergone by each man and boy 
in the extraction of coal is at least equal to that of walking. four 
miles an hour; and hence the quantity of air required for each man 
will be 1500 cubic inches, or say one cubic foot per minute. The 
miasmata or effluvia derived from the various secretions of the 
body are a potent cause of vitiation in the atmosphere, The un- 
pleasant smell of a close bedroom in the morning is due wholly to 
this cause, and in ascertaining the state of ventilation in a room by 
what is known as the ‘“‘ nose test,” it is these effluvia which fur- 
nish the requisite indications. Moreover the air in passing over 
the human body becomes heated. These causes are uatly in- 
creased in intensity by the augmented temperature due to violent 
exertion, such as is undergone in mines. Added to this there 
is the dust caused by each workman floating in the atmosphere. 
We must therefore provide an additional quantity of air to keep 
the atmosphere pure and cool, and this quantity may be taken as 
one cubic foot per minute. This allows a covering or film of air 
over his whole body about jin. thick, which film is changed every 
minute, Each man’s lamp will heat the air and foul it with the 
products of bustion to a degree requiring about one cubic foot 
per minute. Thus the quantity of air requisite per man will be 
three cubic feet per minute. A horse fouls about six times as much 
asa man, and will, therefore, require twelve cubic feet per minute. 

The foregoing may be considered the constant causes of vitiated 
air, and are easily dealt with. We come now to consider the 

ing causes, namely, the moisture of the ground and the gases 
oa It is impossible to treat these otherwise than approxi- 
mately, but an approximation sufficiently near for practical purposes 
may be arrived at. The gases existing in a mine are chiefly 
ic acid or choke-damp and carburetted oe or fire- 
damp. Other gases are generated, but in such quantities 
that their presence is not of much im ee, except perhaps 
when ing is extensively practised ese two gases, carbonic 
acid and uretted hydrogen, are ye | we twe exhaled in 
ou e less quantities from the face of the e strata, and, 
‘ore, the — is to a certain degree dependent on 
the extent of ace exposed. They are given off more 
abundantly from fissures, especially in the neighbourhood of 
faults, Considerable quantities of carbonic acid are also in every 
mine due to the respiration of men and horses, the combustion 
of lights and the deflagration of gunpowder, all of which causes are 
subjects of calculati lier quantities, carbonic acid is 
formed by the fermentation and decomposition of vegetable 
matter. 

When the proportion of carbonic acid to the atmospheric air 
reaches th tho compeund wil nab ameesh combustion, and is 
fatal to life. A proportion of ih of carburetted hydrogen renders 
the compound inflammable. These may be taken as 

the proportion of prow when or . 
the matter, of pure eric must, in a 
mine, never be less than Hths of the volume therein con- 


The question is what tity of air in 
wa tls tony tl hla get ei 
of men and horses, to insure this under all 

This problem, as we have said, can only be solved approximately, 














but as it is mainly a matter of experience and calculation, a fairly 
close approximation may be arrived at. A careful investigation 
of this matter has led the author to eonclude that one cubic foot 
of air per second for every 100 square yards of surface is an 
adequate quantity. This allows for the exhalation and formation 
of cubic foot of impurities, that is, noxious gases, watery 
vapour, and solid floating matter per second. In other words, one 
cubic foot of air per 100 yards of cadens is equivalent toa film 
about jin. thick spread over that surface, which film is changed 
every minute. And ‘067 cubic foot of gases to the same extent 
of surface is equivalent to a film about sin. thick formed every 
minute. Of course the gas is not exhaled in this regular way over 
the whole surface exposed. But the quantity here given is 
a pene sey | that which is given off that surface at the worst 
parts under the conditions previously mentioned. 

This quantity of one cubic foot per second for every 100 yards of 
surface may be taken as a reliable basis upon which to calculate 
an adequate ventilation. It must be borne in mind that the 
quantity is only just sufficient under the very favourable condi- 
tions which we have assumed, and is, therefore, analogous to the 
breaking strain of materials, In every case it will have to be 
— by an appropriate factor of safety, the value of which 
must be determined by the conditions of the case. All mines are, 
in a greater or less degree, liable to give off “blowers,” that is 
pent up accumulations of gas which ure liberated by the boring 
and driving, or by falls of roof. The gas issues from the blowers 
with a sound resembling, in the smaller ones, the simmering of a 
teakettle, and in the larger that of blowing off high-pressure 
steam. Of course it is quite impossible to estimate the 
value of these blowers with anything like accuracy, just as 
it is impossible to estimate the value of the strain to 
which a structure which is exposed to sudden shocks may 
be subjected. In both cases a sufficiently large factor of 
safety must be taken to include possibilities and to leave an 
ample margin of safety. It may be remarked that no system of 
ventilation can be calculated for the large blowers previously 
mentioned. They are fortunately of rare occurrence, and when 
one does occur, the only practicable = is to call out the men 
until it has exhausted itself. When their presence is suspected, 
safety lamps alone should be used. The small blowers are more 
constant in their action, and are capable of being estimated with 
some degree of precision. 

Besides varying in gaseous products, mines differ in degree of 
moisture. Blasting is also more extensively practised in some 
mines than in others. All of these circumstances will influence the 
factor of safety, the value of which must be determined for every 
individual case, and which will vary from 2 to 6. Let us 
now apply these principles to an example. Suppose we have to 
ventilate a mine in which the air courses have a total length of 
2000 yards, giving a total surface of say 14,000 square yards; and, 
to simplify the calculation, we will suppose that the number of 
men and horses are 100 and 10 respectively. Respiration, per- 
spiration, and lamps will then require 100 x 3 + 10 x 12 = 420 
cubic feet per minute; and the gases, vapours, &c., will need 
“100 = 140 cubic feet per second = 8400 cubic feet per minute. 
Supposing the mine to generate but little firedamp and to be not 
particularly wet, we may take the factor of safety at 3, which will 
give (8400 + 420) x 3 = 26,460 cubic feet per minute as the ade- 
quate amount of ventilation. In this case we have taken the sur 
face and the factor of safety for the entire mine; but when, as it 
usually is, the mine is divided into several districts, which are 
aired by separate currents, the air must be apportioned according 
to the surface of each district and the factor of safety determined 
by the nature of the seam or the conditions of the workings, 
Thus the factor of safety may vary from district to district. 

When the proper quantity of air has been determined, the next 
question is, how to get it through the workings. One mode of 
effecting this is to provide contracted air-ways and to give the 
ventilating current a high velocity. Another is to have spacious 
air-ways and a low velocity. For economical reasons, the for- 
mer is but too frequently adopted. In many cases a drift is 
driven with an insufficient sectional area; in other cases, falls 
of roof, the creep of the floor, and other causes reduce the 
dimensions of an air-passage to those of a mere creeping hole. 
Fully 25 per cent. of the air-courses in collieries which are 
now being worked, and in which fhe ventilation is said to be per- 
fect, can only be entered by a man in acrawling posture. The 
economy of a system that lays out works in such a manner, or that 
allows them to get into such a condition, is more than doubtful. 
The drag of the air, that is, its retardation by contraction and 
friction, is enormously increased thereby, and the consumption of 
fuel in the furnace, or in the engine when a mechanical ventilator 
is used, is augmented in alike proportion. But even when the 
additional cost of fuel is incurred, the friction with small passages 
and high velocities is so great that it is impossible to insure sutfi 
cient ventilation at all times, and hence there is the constant risk 
of accident, with its accompanying danger to life and property. 
It may, therefore, be laid down as one of the essential principles of 
an efficient ventilation, that spacious air-ways are indispens«ble. 
A limit that may be adopted with advantage is, that all air-ways 
other than shafts should allow a sufficient quantity of air to pass 
with a velocity not exceeding 6ft. per second. 

Another important fact connected with the dimensions of air- 
ways is, that the return passages require a larger sectional area 
than the intake s. When the ventilating current enters 

oom 


the return ways passing through the workings, it is laden with 
the various gases that are generated in a mine, watery vapour, the 
solid prod of bustion and coal dust, and its temperature, 





and consequently its bulk, are considerably increased. Thus it has 
lost a great part of its elasticity and it drags more heavily. To 
compensate this, its friction should be lessened by increasing the 
sectional area of the To insure a proper state of ventila- 
tion there should be two return ways each equal in sectional] area 
to the intake. As far as practicable, the air-courses should have 
at all parts of their length the same sectional area. It is, perhaps, 
hardly necessary to remark that they shoul. be kept free from all 
obstructions, such as projecting pieces of timber or stones. 

One of the most effective means of diminishing the friction is 
to shorten the runs by dividing the workings into districts and 
ventilating each with a separate air current. Thus, a shaft 
12ft. in diameter will afford sufficient area for five different air 
ways each of 20ft. area. This system of splitting the air, as it is 

ed, though well known, is not adopted so extensively as it 
ought to be. There are many mines in which the old, unwhole- 
some, us practice of passing the air through in one 
column from the downcast to the upcast pit still prevails, though 
the evils attending it have long been acknowl by the majority 
of viewers. An additional and great advantage possessed by the 
system of ventilating by districts is that of confining the effects of 
an explosion to a small part of the workings. In all cases of 
splitting the air, the split should be made as near the downcast 
shaft, and the several branches reunited as near the upcast as 
possible, and the air-ways between the shafts and the points where 
the branches separate and reunite should have a large sectional 


area. : 
The distribution of the air through the workings requires great 
skill. There are, indeed, few matters connected with mining that 
test the skill and ability of the engineer more than this. A very 
ight variation in the direction of the ventilating current may 
e all the difference between a good and a defective, and, con- 
sequently, a dangerous ventilation, And yet this important duty 
is often left to ignorant hands. No doubt the men who are 
intrusted with this important work are experienced men, and men 
who on that account would be called practical. But there are 
things which experience alone cannot teach, at least in the lifetime 
of a single individual. A certain amount of scientific knowledge 
and an acquaintance with collateral subjects, such as the composi- 
tion of gases, the hature of ffuids, and the laws which they obey, are 
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absolutely necessary to enable a man to manage efficiently the 
ventilation of a mine, And such knowledge is part of a liberal 


education, 

The essential conditions of _— distribution are :—(1) That 
the air shall not pass from the broken to the whole workings ; and 
(2) that an explosion shall not take the air off the men at the faces 
of work, or reverse its direction. 

The author does not hesitate to assert that three-fourths of the 
explosions that occur, and that result in such a lamentable de- 
struction of life and property, are caused solely by the neglect of the 
former of these conditions, and are, therefore, preventible ; and 
that a large proportion of the deaths that result are due to the 
neglect of the latter conditions; for in most cases fewer men are 
killed by the direct effects of the explosion than by the after damp. 
It does, indeed, seem strange that such an ignorant mode of dis- 
tributing the air should still be commonly adopted. When the 
ventilation is in uneducated hands we may attribute the practice 
of the pernicious system to ignorance and want of skill; but 
when, as is sometimes the case, we find the practice perpetuated 
under the authority of men eminent in their profession, we are 
forced to believe that a criminal economy is at the bottom of the 
matter. 

As an illustration of this faulty mode of distribution, we will 
take an example from actual practice as given by a recent writer 
on ventilation, which example resulted in a serious explosion. It 
will be seen from diagram Fig, 1 that the air comes up the south 
advance bords, and as it returns it om through the barrier walls, 
It is then coursed in threes through the broken or pillar workings, 
returning by the east winning headways. By this system the 
working faces are aired in conjunction with the broken mine; that 
is, the men in the most northern portion of the faces of work are 
supplied with air that has first passed ~——— nearly the whole of 
that district. Now, if no danger were to be apprehended from 


Fic. 1, 





fire-damp, the system is a most pernicious one, inasmuch as it 
supplies the men at the working faces with air that has been fouled 
with all the impurities that may be generated in a mine, But 
what happened in this inst ? At the spot marked A, a fall of 
the roof occurred, liberating one of those pent-up accumulations 
of gas which are frequently met with, The gas escaping from this 
blower was, of course, carried along by the ventila current, 
fouling the rest of its course, as shown by the dark shade, until it 
reached the faces of work F, where it came in contact with the 


men’s naked lights, 

Now suppose the ventilation carried out in the manner shown in 
Fig, 2. The air is taken directly to the whole of the 
working faces, so that the men get the current pure as it enters 
from the downcast shaft. This is effected by yas a light 
atopping in the ends of each bord on the east side of the headways 
course. When the ventilating current reaches the northernmost 
had © peed Gam. 6 See and coursed back in 
threes, With this arrangement ¢ will be at once seen that the 
accident could not have occurred, as the gas could not by any 
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ibility get to the working faces, but would be carried out by 

e air current into the return , where none but the waste- 
men with their lamps can go. In this instance there is no 
difficulty in substituting the correct for the incorrect method of 
distributing the air; but sometimes conditions will arise mean me 


for their due fulfilment considerable knowl and great prac 
skill, and it is in these instances that the o man f 
The case selected as an illustration is a very one, and though 


it might be taken as a fair example of the system as carried out 
some years ago, it would probably be difficult to find a 

case now. But in a lesser degree the same system still obtains in 
half of our collieries. And until it has been wholly rooted out the 
list of deaths from explosion will continue to be long. Perhaps 
Parliament may some day deem it necessary to include this matter 
in the Coal Mines lation Act, 

The second condition is eye f of less importance than the 
first, as it deals with the effects of an explosion, should such an 
accident occur from any unforeseen cause. The ventilating cur- 
rent will always take the shortest course to the upcast pit. If, 
in consequence of an explosion, the doors or stoppings are injured, 
a large portion of the workings may be left entirely without air at 
a time when it is most needed, yo when the passages are foul 
with the after-damp or carbonic acid gas produced by the explo- 
sion. ‘To prevent such an occurrence the distribution should be so 
arranged as to preclude the re of the current of air being 
diverted from its proper course before it has left the working 
places, or of being stopped altogether by an injury to the return 
ag Suppose, for example, instead of a stopping, diagram 

ig. 2, we had a door, or a pair of doors; neglect of or injury 
to this door would instantly take off the air from the whole dis- 
trict. A door in such a position should, therefore, be avoided 
and the stoppings made strong. All per t stoppi shoul 
be built of brick or stone and well plastered ; they should also be 








well backed, especially those by the side of the main ways, which 
should — five or six - o a toon § poe m — 
a necessary for the re’ ou a e, ya 
stone drift over or under the main way. The additional cost thus 
incurred would be than compensated by the additional 
these precautions duly observed, 

A stri pervision 


more 
security obtained. Were all 
mining would be freed of half its perils. 
would be all that was 


Such su all cases to insure the proper 
| mre es of air being ed to the , and 

needful precautions constantly taken to maintain a steady, 
uniform current of air, Without the best system must prove 


ineffectual. 
In conclu 


these somewhat desultory remarks, the author 
feels that he has done but scant 


justice to his subject, the im- 
of which can hardly be o' invol as it 





the health and lives of nearly half a million of men. yp 


or not he has succeeded in placing clearly before the members 
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this society the leading facts connected with the subject, and in 
drawing their attention to the essential conditions of an efficient 
mine ventilation, too frequently overlooked, is not for him to de- 
termine. If he has done so, he has attained the object he had in 
view in preparing the present paper. 





ON THE RESULTS OF THE TEMPERATURE SUR- 
VEY OF THE ATLANTIC BY H.M.S, CHAL- 
LENGER, 


By Dr. W. B, Carpenter, M.D., LL.D., F.R.S., Corresponding 
Member of the Institute of France, 


(Continued from page 325.) 


It has been long known that the Gulf Stream s se ted 
from the United States coast by a band of water, of which the 
temperature is as much below the normal of the latitude as that 
of the Gulf Stream is above it ; the passage from one to the other 
being so abrupt as to have been termed the “cold wall.” And 
this band has been regarded as the continuation of the ‘‘ Green- 
land and Labrador current,” which, propelled by northerly winds, 
runs past Newfoundland, and then, turning the corner of Nova 
Scotia, passes across to Cape Cod, “hugs the shore” along the whole 
United States Atlantic seaboard, and extends even as far south as 
the Florida Channel itself. But of this southward extension of the 
Labrador current there is no evidence whatever beyond that of 
temperature, no surface movement being traceable in this cold 
band te the south of New York, and its existence has obviously 
been a perplexity to the United Btates coast surveyors, who traced 
its continuity with the cold stratum lying beneath the Gulf 
Stream. This continuity comes out most remarkably in the 
Challenger temperature section (Fig. 4) between the Gulf Stream 
and Halifax; for we there see not only—as in the New York 
section—the bathymetrical isotherms of 60 deg., 5ideg., and 
50 deg., but the yet deeper isotherms of 45 deg. and 40 deg., 
su vely rising to the surface as we approach the land, while 
at a depth of only 83 fathoms a temperature of 35 deg. is encoun- 
tered, which, at no great distance to the south, would only 
be found at a depth of 2000 fathoms. The rationale of this 
remarkable surging upwards of the cold deep strata along the 
coast line will be considered hereafter. 

Leaving Bermuda June 12th, the Challenger —_ crossed the 
Atlantic in an easterly direction, first passing slightly northwards 
(from lat. 32 deg. N. to 374 deg. N.) to the Azores, and then 
slightly southwards (from deg. N. to 33 deg. N.) to Madeira, 
where she arrived July 16th. The greatest depth met with 
(Fig. 5) between Bermuda and the base of the /gradual slope 
which culminates in the Azores is 2875 fathoms, and the lowest 
bottom temperature is 35 deg. The most noticeable feature in 
this section is the extension of the thick layer of 60 deg. to 
65 deg. as far eastwards as long. 41 deg. W.; and then its rapid 

she, by the approximation of the isotherm of 60 deg. to the 

At the same time the isotherm of 40 deg. gradually 
deepens, and the four intermediate bands resume nearly the same 

rtions that they present in the eastern part of the section 
com Teneriffe to St. Thomas’, Thus it is obvious that there is a 
much larger quantity of heat in the upper 300 fathoms of the 
western half of the Atlantic, between ut lat, 25 deg. N. and 
lat. 40 deg. N., than there is in the eastern; the probable cause 
of this difference has been alread: es its consequence will 


juent 

or observations was taken in 
nearly a north and south tion along the eastern border of the 
Atlantic, from Madeira to the Cape de Verde Islands, and thence to a 
ition in lat, 3 deg, N. and 16deg. W. The most noticeable feature 
this section, as represented in diagram 6, was the p' ve 
diminution in the thickness of the stratum above 40 deg., notwith- 
ressive increase in the surface temperature from 71 
uent upon the roach to the equator, 
» which at eira lies at about 900 
and which towards St, Vincent is about 
950 fathoms, rises to 650 fathoms at St. Vincent, and at the equa- 
torial position actually lies ata depth of no more than 400 fathoms, 
below which, down to 2500 fathoms, the whole under stratum has 

a temperature that falls very gradually from 40 deg. to 35 deg. 
out of the upper and warmer stratum in the equa- 
ll more marked in the next section (Fig. 7) ; which 
across the equator from the last named 
juator in 
about 
b W., and thence to 
Throughout this section, the thin- 
isotherm of 40 deg. is in most 
contrast with its thickness in the section Teneriffe 
between Fernando Noronha 
a within 300 fathoms of the 
pagel tg action ‘hah osome oquimanenn wate tho “ier 
basins, a seems continuous e **Dol- 
of the eastern basin, which 
deg. i 
isa further pro- 
and 32°4 deg. at 
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sun to 45 deg. at about 220 fathoms, to 40 deg. at 300, thence 
fa mye J to 32°4 deg. through a body of more than 2000 
pw be rtant feature in the physical condition of this 
er very impo! 
uatorial ter, on which I had laid stress, was 
brought out very dis' the Challenger observations, viz., 
the reduction in the salini' the surface water, as indicated 


of 80261. 

This, like the diminished thickness of the warm u atratum, 
affords a very striking indication of the ascent of water 
towards the surface ; which we shall find to be further indicated 
by the lower temperature of oceanic surface water under the 
"Quitting Behin September 25th, the Challen 

ptem' t al 
the coast of South America to Abrolhos leland’ ina 3) a 8s 
thence obliquely scross the South Atlantic to Tristan d’Acunha in 
lat. 36 deg. S., and thence nearly in the same el to the Cape 
of Good Hope, which was reached at the of October. This 
section shows a well-marked division of the South Atlantic also 
into two basins; the island of Tristan d’Acunha being the culmi- 
nation of a ridge which very 
Dolphin Rise. The test depth met with in the western basin 
was 2350 fathoms, and the lowest bottom temperature was 33°1 deg. ; 
the greatest depth met with in the eastern basin was 2650 fatho 
and the lowest temperature 32°9 deg. It might have been yom | 
thatthe bottom temperatures in the western basin would have been 
lower instead of higher than those taken in the equatorial seo- 
tion; since the glacial water of the latter must have reached it 
through some deep channel probably not far from the coast of 
South America, @ absence of any such indication, however, is 
readily accounted for by the fact that circumstances prevented the 
temperature soundings in this basin from being taken at near in- 
tervals, some of them being as much as 600 miles apart ; so that the 
required channel may well have lain between them. The existence 
of a colder underflow than that which reduces the temperature of 
the deepest parts of the North Atlantic basin is evidenced by the 
fact that the isotherm of 35 deg. sometimes rises to 1500 fathoms; 
80 =< a a: ~* grr be pay 35 deg. and 33 deg. covers the 
sea of the Sou tic to an ave’ depth of 
ba mn or song his te sagslintes suber 
ew portion o section is of much interest, as com- 

pared with that of the equatorial section on the one hand, and with 
that of the North Atlantic sections on the other. As the distance 
from the equator increased, the surface temperature rapidly 
diminished, although the summer of the gouthern hemisphere was 
approaching ; so that at Tristan d’Acunha the surface temperature 
was only 52 deg. Its descent from this point to 40 deg. was not 
— and was nearly uniform ; the isotherm of 40 deg. nowagain re- 

ing from the surface, and lying at a depth of from to 500 
fathoms. The excess of thickness of this upper warm stratum 
over that of the equatorial zone, whilst the quantity of heat it 
contains is so much less, is a noteworthy fact; on the other hand, 
the inferiority of this stratum, both in thickness and in the quan- 
ps Rah es syne ny Srna per —— of 4 section (Fig. 5) 
of the No antic a ut the same distance from th 
is still more remarkable, ne 

(Zo be continued.) 
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1267. I its in the factr of Inow and Sre 
furnace pled therfore. sonn Vingat Day, Bochanan sre, 
’ . comm! 
New York, U.S.—13th April, 1874. ey 


1407. Improvements in Seir-actina Catcues or FasTentnas ring 
the doors of railway snd other wagons or trucks, Biewd men 
lor and James Wilson Taylor, Barnsley, Yorkshire.—22nd Apri 


1874. 
1423. Improvements in tus for Heatina Ovens, Walter 
a heat a Ctmmberwel, Surrey —23rd April, 1874. 
. Improv appliances for Martin 
Stanley and Henry James, Sheffield. oe 
_ — — in i ‘or CLeanine Grain, ri or seeds, 4 





1518. in Treativa and Parrarmo Grawvtar or finely- 
di Ores for Suuttine, Frederick Wigg, Runcorn, Cheshire. 

1514. in for Fnusame the Epass of the Sotzs 
— sets of Boots and Smoxzs, Charles Henry Southall, Leeds, 
1. Improvements in Lanpavs or such like carriages, Benjamin Thomas 


1516. vements in the manufacture of Tonacco and Ort, and in 
ibson, Dundalk, and 


mi = , and Alexander Prior, 
for Pautixo, and in the preparation 





Peter Martin 
London. —! ‘@ communication from John Robert Johnson, 
1518, Im ents in means for SkPaRaTiNG FLour or Meat from Baan 
e other - foreign matter, John Thomas McNally, Brooklyn, New 


ork, U. 
1519. Improvements in Srarx Arnesters, John Henry Johnson, 
ag on London.—A communication from Henry G, Holmes, 
iow J 
1520. Improvements in Tonos for Serviwo Sacap, Asraracus, and other 
edibles, Browne, Southampton- Holborn, London. 
—A communication from Auguste Léopold Lenoir, Paris. 
1521. Improvements in Provectites for Orpnance, Josiah Vavasseur, 
Ordnance Works, Bear-lane, Southwark, Surrey. 
1522, Improvements in the construction and working of Srowa.s and 
fallway, certiagen snd ta esowomising’ feel. in iocomtive engines, 
econom! e! jocomotive 
Richard d > | Mi d Ly yy > ye 
1523. An improved mode paratus for Errectine a Repuction o' 
Tenrenarenneepentio te roca of eve pore, ent 
man’ us Lar’ oyce, ol rrey.— 
A communication from Isidor A vwingg Fa 2 
1524. Improvements in the manufacture of ArtiriciaL Learner, Cristo- 
foro Muratori, Bu: 


London. 

1525, Improvements in the means employed for Transmittino Motion on 
Raitways, John Garrett ©, Southampton- buildings, Chancery- 
lane, ion.—A communication from Orange McConnell Chamber 
and Lehman Henry Mandelbaum, New York, U.S. 

1526. Improved means and od of Preventino Decay of Woop and 
other cous fibres, Sir Francis Charles Knowles, Lovells Hill, Berks. 
—S0th April, 1874. 

1527. Improvements in Sswixa Macurnes and in attachments therefor, 
Thomas ham Bishop, t-street, London. — a communi- 
cation from Henry , New York, U.8., and Henry M. Hall, 
Philadelphia, Pennsylvania, U.S. 


1529. Improvements in Uritisino Waste Propucts of Carmicat Works 
for Constructive Bricks or Biocks for bui or struc- 
tural purposes, William McAdam, Glasgow, Lanar N, 

1530. Improved Crsterns or cistern apparatus for di or flushing 
at intervals, and pois waste of water, George James Brine, 
se gy Southsea, Hants, and Thomas Allen, Russell-street, 

ts. 


Southsea, 

1531. Improvements in apparatus for Reovtative and Measurino the 

Fiow of Gas or other fluids, Karl Ludwig ae Gercke, Alfred 
lace, Bedford-square, London.—Partly a communication from 
euber, Ham " 

1583. Improvements in Tramway Locomotives, and in Cars for the same, 

Jennett Todd, Leith, Midlothian, N.B. 

1534, Improvements in Puriryine the Quinoiwine of Commence, William 
yap Maxwell Blews, Birmingham.—A communication from Dr. J. E. 
de Vrij, the Hague, Holland. 

1535. Improved arrangements and apperatus for Heatino the Frep-waTer 
of the Borers of Locomotive Enotes, Joseph Whitehead Broadbent, 
Oldham, Lan: 

1536. Improvements in Sourp FLanaep Metaccic Cartripor Cases, Isaac 
Bradley, Ward End, Warwickshire.—A communication from 
Hiram Berdan, og & bey —. ain ‘ 

1538. Improvements taMe Kiuws or Ovens for panies or burning 
eg < other goods, by means of continuous firing, William 

Swell, Surrey. 

1539. Improvements in Looms for Weavina, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Nuttall and 

Thomas Isherwood, Westerly, ee Rhode Island, U.5., and 

Charles Ralph Broadbent, New York, U.S. 

1540. Imp ts in apparatus for Woraino Brakes and communt- 
cating signals on railway trains, George Westinghouse, jun., South- 
ampton-buildings, Chancery-lane, London. 

1541. Improvements in Niout Liouts, Geo Payne and Joseph William 
Freestone, Palm Candle Works, Millwall, London. 

1542. Improvements in Looms, John Henry Johnaon, Lincoln's-inn-fields, 
London.—A communication from Arthur Villeminot, Paris. 

1543. Improvements in apparatus for WiTHpRAWINo Beer or other liquids 
from Casxs or other vessels, Henry Boyland Wilsher, Newcastle-upon- 











Tyne. 

1541. Improvements in Macutnes and Toots for Suarino Metas, George 
Arthur Crow, Neweastle-upon-Tyne. 

1545. Improvements in the manufacture of Wrovont Iron, and in 
furnaces and apparatus employed therein, James Stone, West Bromwich, 


Staffordshire. 
1546. An improved Portastz Boox-notper, Max Heymann, Penge, 
Surre 


1547. Pegeovements in Y= ge Z Prat on ab may 2 
appliances or apparatus for the purpose, Francis Charles Know 
Lovell’s Hill, Berks.—1st May, tra. 

1548. Improvements in the manufacture of Batts to be used in the Game 
ee 


street, ’ 

1549. Improved methods of Constructine Butiprves, warehouses, and 

da ouses to render them Firerroor, Thomas Edward Collcutt, 
Strand, London. 

of Geahe Heatino Purposes, Sir Francis 


1551. Improvements in the manufacture of Pattern or MouLpino PLatss 
used in moulds for casting metals, Arthur Chamberlain and 
James Smith, ‘ 

1552. I ts in hinery for Tarwnino and Horta Tvanirs, 
John Challis, Dullingham, Cam 

1553. Improvements in Vatve Ort Cans and machine for manufacturing 
th which is applicable to cutting out of other cone tin or sheet iron 

Jacob ay ee, Waterloo-street, Oldham, Lancashire. 








y for Cu 
ting and purif: middlin 
wy ts in 8 oo London “4 
" en mOT CARTRIDGES, win Powley Alexand 
Southam - London.—A communication from. Allan B. Kay 
and Robert A. , Newark, New Jersey, U.8.—27th April, 1874. 
ae A a. = of Provipire pray — 14 Horses on —= 
an vemen’ Anderson 
a amy arg 
mprovemen EATING FiAx, hem 
manufacture of Parser Puur, Edward i pn dwly i 
1477. Improvements in apenas for Guipino Piston Rops and other 
of move 


jun., . 

1481. An improved machine for Buaytsatna Protoa ARDS, 
other like articles, William Renee hake, Goameaeene _ 
oon communication from Joseph Parker Bass, , Maine, 

1483, Improvements in apparatus for Rarsine and Lowrrine W) 
heavy bodies, John Crowley, jun. eld. aaehesasancta’ 

1485. Improvements in to be used in Rotutwo Sreet for the 


of Wines, uel Stocksbridge W Deepoar, near 
Sheffield.—28¢h April, 1874. om _— ‘ 


’ Brackrine, John Cheshire. 
1493, Improvements in the Preparation and E DEPOSITION 
x. = upon ——. William Baker ms John Unwin, Sheffield. 
Lanarkshire, N.B. = 


laego™ » N. 

1501, vements in for Respr 

oe Ge | ny and —_ ry pur- 

1503. An improved Spark ARRESTER locomotive and engines, 
Frederick John Water-street, Liverpool.—A communi- 
cation from A) Nakel, Germany.—20¢h April, 1874. 

1505, Improvements in the methods of and in means for Impetturvo the 
an of Honovocical or other apparatus, Samuel Dunseith 

cKellen, Manchester. 

1506. Improvements in the construction of Cuarck Actions of Venerian 

Burns, and for other purposes, Henry Twells Cutts and John Dean, 


Manchester. 
1508. Improvements in Strsam Borrens, Frank Frankfort-on- 
Maine, Germany.—A communication from Henry = 


Mi Aa ain Inwatino Arpanatos, William Robert Lake, South- 
London. — A communication from Edward Reed 
Gardner, New Massachusetts, U.5.4 








1854. I ts machinery and apparatus fur Excavatine Coat 
and other minerals, and in the mode of actuating such hinery, 
Hi Manchester. 


enry Wilde, . 

1555. Improvements in Ancnors, William Robert Lake, Southampton- 
build London.—A communication from Joseph as Fewkes, 
Philadelpht, Pennsylvania, U.S. 

1556. An zee Tans, ot, roses te tho memuietns of Goes 
CLOTHING, Robert a London. —. 
communication from Halmeagh Van Geaslen, New York, U.8. 

1557. An improved method of and machinery for Damrina Parer for 

purposes, Edmund Walker, Shoe-lane, London.—2nd May, 


874, 
560. pucveremerte fe Go aaees end copuntes Bt Qeneee tncn 
William Alexander Lyttle, Grove, Hammersmith, Middlesex. : 
1561, A new ved for Dryine up Baoauze and — 4 
—A communi- 


seriainy Henst Aarion 
mat 
from 





A Alexandre Rampant, Saigon, Cochin China. 
1562. A new of Decoratine Potrery and other fictile manufac- 
tures, Brock, St. Mary Church, Devonshire. 
1563, I ts in hinery for Drawixo and Sprxnve Corror, 


Joseph Ward, Blackburn, 
1564, improved Syrup Jue or Pitcuer, William Robert Lake, South- 
am) | London.—A ye from George McLain 


1 8. 
1565. Improvements i in = Robert Gottheil, Linden 
Strasse, Berlin. —A 7 “Ee from Berlin-Anhalt Machine 


Expvosive Comrounp for BLastina 


1566, A new or 
Gottbeil, Linden Strasse, Berlin.—A communication the 
Rhenish Dynamite Manufacturing Com: 5 Cede, Germany. 
1567, Im its in ANEMOMETERS urip Meters, Robert 
Finchley, Middlesex. 


Mann 
1568, Improvements in Communtcatine or SIGNALLING 
pavoms parts of Rarrway Tratns, William Pinkerton, Londonderry, 
1569. Improvements in the construction of epgaretns for Sizmro and 
Dressivo Yarns, part of which improvements is also je for 
d ayes woven William 


an 8, 
1570. I t+; “- of Brent Sreau or I 
™, or Ne oh or iRonw 
Teeaceme heeepe me 
. RINE VERNORS OTF 
and for the motors of steamships ond von ike 


sha. tinprovemente ta Sream Pumrivo Exoines, Henry 
1573, Imp in the Preservation of Foop and other ble 
provements : va’ ef en 
from Eugene Nicolle and Thomas Sutcliffe Mort, 


157. ulucuare of Ps?ax, Benjamin Brown, Cardy lamorganahir, 
1675, Lmprovements in for 


Macuuves, and in the same, 





William Taylor, Great Driffield, Yorkshire. —Partly a communication 
Heinrich Rudelph Dreyer and Heinrich Schipmann, 


Sival 
1577. An im vetet, William Elsham, Fins : Sou 
-— comavantontion from John P. Pults oy woke’ 


1578 An improved B wr, Hugh Willock, Ardrossan, A N.B, 

5 n UTTON, A 

1579. An improved Traction Enorwe or Mecuanicat Ende Fe may 
also be William Edward 


used for or 
Godge, Wel Strand, London.— A communication from 
Charlies! et, Albi, Tarn, 
1582. A ne*> manufacture of Crystat Hanpces and Tors for Umere.ias, 
Sonsmapas, and WaLKino-sTicks, also applicable to riding whips, 
Thomas Octavius Jones, Blackheath-hill, Kent. 
1584. Impr ts in app for Reov.atino the Surrty of Gas, 
William Thomas Sugg. V incent Works, Vincent-street, Westminster. 
1585. Improvements Heatino Apparatus, Benjamin Looker, 


a. Surrey. 
1586. Improvements in hi tus for Prore.iino Tramwar 


y orapp 

Cars ay: by a upon —_ ane cummsn pate, or both alter- 
nately, cable for polling ts and other floating vessels, 
Danial Spill, High-street, Homerton, London. 

1587. Improvements in apparatus for LypicaTino and ReorsTerino or 
Recorprvo Variations in Pressure, Weiout, and Temreratuns, John 
Henry Johnson, Lincoln's-inn-fields, London.—A communication from 

jer and Oo., Paris. 

1588. Improvements in Rattway S1onactine Apparatus, Richard Henry 
Cowins, Bishopwearmouth, Dur! 

1589. Improved apparatus for Caxscreitina Gas, Francois Lenoir, 
Oxford-street, London.—dth May, 1874. 

1592. Improvements in machinery for Compinc Woot and other fibres, 
Ed Priestman and William Crook, Bradford, Yorkshire. 

1504. An improved manufacture of AGricULTURAL and other ImrLEeMEnts, 
Frederick Curtis, Boston, Suffolk, Massachusetts, U.8.—A communi- 
cation from Archibald MacMartin, New York, U.s. 

1596. Improvements in ap tus for Dye in sections fibrous materials 
or — gx. John Thornton and William Daniel Thornton, Marsh 
Field orks, Bradford, Yorkshire. 

1598. An improved means for Preventive Rust or Corrosion of Inow 
and other metals, Samuel Stead, Leeds, Yorkshire. 

1600, Improvements in marine and other Exoine Governors, which are 
es ly adapted to —_ and low-pressure combined engiues, William 
Gibeon, je, Lancashire. 


1602. Improvements in Merers for Measvrino Waren and other fluids, 
David Fisher, Pimlico, London.—6tA May, 1874. 
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1593. Improvements in Extension Tastes, Henry Sawyer, Boston, 
Suffolk, Massachusetts, U.8.—A communication from Franklin Osgood, 
Boston, Suffolk, Massachusetts, U.8.—étA May, 1874. 

1608. Improvements in Recirrocatino Pistons by ATmosrneric Paes- 
surg, obtained by the action of a piston in a eepanate cylinder, by 
which the air in said cylinder is forced alternately above and below the 
working piston, said improvement being applicable for driving 
hammers, stamps, drills, and other percussive machinery, William 
Manson, San Francisco, California, U.8.—6th May, 1874. 

1610. Improvements in the Construction of Burpines, and in the 
materials employed therefor, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.— A communication from Dr. E. 
Jachno, Berthelsdorf, Prussia.—-7th Moy, 1874. 

1628. Improvements in the manufacture of Metatiic Compositions, 
having phosphorus combined therewith, the same being applicable for 
bearings and other parts of machinery exposed to friction, Edward 
Primerose Howard Vaughan, Chancery-lane, London.—A commuani- 
cation from Charles Ktinzel, Blasewitz, Saxony.—siA May, 1874. 

1682. Improved methods of and machinery for OnNamentine and 
Fixisuina Butrons and other like articles, Geo Haseltine, South- 
ampton-buildings, London. — A communication from Robert Harris 
Isbell, New Milford, Connecticut, U.8S.—8th May, 1874. 

1636. Improveraents in apparatus for Seraratino the Fieres of Sirk 
Raos, Charles Denton Abel, Southampton-buildings, Chancery-lane, 
London. — A communication from Philipp Ernst Mueller, Dresden, 
Saxony.—9th May, 1874. 
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1277. Bieacnino, Squire Brierley, Pendleton, Lancashire.—12¢4 May, 
871. 

1290. Mov.prne or Compressine SmMatt Coat, &c., into Biocks for Fret, 
Thomas Grant, Blackweir, near Cardiff, Glamorganshire.—1iiA May, 
1871. 

1297. Comprna Macutnery, George Little, Oldham, Lancashire, and 
Thomas Charles Eastwood, Bradford, Yorkshire. —13¢4 May, 1871. 

1825. Taansportine Passenoers, &c., Eugene Pavy, Postford Mills, Old- 

bury, Surrey.—16th May, 1871. 

1941. Wecerracum for Waste Waters, Josiah George Jennings, Palace- 
road, Lambeth, Surrey.—18tA May, 1871. 

1343. FAsTENING for Braces, &., Nehemiah Brough, Birmingham. —19¢a 
May, 1871. 

1411. Merers for Measvrtno Liquins, &c., Alfred Tylor, Newgate-street, 
London.—26tA May, 1871. 

1296. Untarrep Nurs intended for Screw Botts, John Whittaker, 
Manchester.—13tA May, 1871. 

1305. Treatine Pyutres, &c., Emil Kinigs, Maryhill, Lanarkshire, N.B. 
—15th May, 1871. 

1322. Casas or Recertacies for Negpies, &c., William Avery, Redditch, 
Worcestershire.—16th May, 1871. 

1859. Canrniaces, Nathan Stokes, Li 1. —20th May, 1871. 

1326. Exriosive Susstances, John Bell Muschamp, Elsham-road, Ken- 
si.gton, London.—16th May, 1871. 

1335. Maweuine and CaLenpertne Fasrics, Robert Wilson, Patricroft, 
near Manchester.—17th May, 1871. 

1336. Pour for Pargnr, &., Robert Patton, Snodland, Kent, and William 
Piper, Maidstone, Kent.—18¢th May, 1871. 

1879. Wares, Loftus Perkins, Seaford-street, Gray's-inn-road, London.— 
23rd May, 1871. 

1351. Scuppine Spurr or Unspuit Sxiws, John Turney, Trent Bridge 
Works, Nottingham.—19tA May, 1871. 

1324. Rearive and Mowitno Macuines, James Theodore Griffin, Upper 
Tham London. —16tA May, 1871. 

1383. Siena Arraratus for giving flashes of light of different colours, 
Sir William Mitchell, Gracechurch-street, London, and John Joseph 

Mayo, Benhilton, Sutton, Surrey.—23rd May, 1871. 





Patents on which the Stamp Duty of £100 has been Paid. 

1409. Poppiino Furwxaces, John Gay Newton Alleyne, Butterley Iron- 
a Alfreton, ae Sn bongs ; 2 

1426, Warer-cLosets and Suvxs, ennings, Palace-road, 
Lambeth, —— Mey, 1867. 

1451. Szwire acuines, Clinton Edgcumbe Brooman, Fileet-street, 
London.—16th May, 1867. 

1420. ae Seem, John Clark, Orchard-street, Paddington, London. 
—1l lay, , 

1436. Raine or Movinc Heavy Wricurs, William Clarke, Gateshead, 
Durham, and Edmund Walker, Poplar, London.—15t4 May, 1967. 

1447. Inractio PLate Privtiwe Macaineny, James Murdoch Napier, 
York- th, Surrey.—16¢h May, 1867. 


a Dee 
1455. Puvr for the manufacture of Parga, Julien Denis, Stamford-street, 


de Taget Hamike, Faces tee Uaten, Bite Gomgpgurt, Le 

1 mYtNG Ma t, &., James orton, le > te- 

an ey =. ne 

1 ORNAMENTAL cKs, Henry Pether, Trigon-road, Clapham-road, 
Burrey.—28tA May, 1867. 
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66. Rarstnc Surxen and Waecxep Vessexs, Alexander Browne, South- 
ampton-buildings, Holborn, ion.—A communication from Henry 


na) 
67. Hotpine Seam Castes, George Charles Lennox Lenox, Billiter- 


uare, London. . 
os ocianixo Srows, &c., Frederick Holmes, Malvern Lodge, St. James’, 
ew © 
75. Ecwcrrrca, Braxe Arrararvs for railway parposes, Seth Wyle 
Wilson, Lombard-street, London. —6tA Jan , 1874. 
a a Srons Pires and Tunms, ao, J Fottrell, Dame-street, 


97. Osranrpro Potasn from the Youx of Woot, &c, Henry Hunter Mur- 
inn, London.—A comm from Auguste Louis 


Lesage. —7th January, 1874. . 
101. Suirs’ Compasses, William Francis Reynolds, Nightingale-lane, 
London Docks, London. 


109, THeRwomeTERs, Henry Negretti and Joseph Warren Zambra, Holborn 
Viad London. —8th January, 1874. 
193. Fine Liouren, George Henry Carne Hedley, Pool-street, Wolver- 


198. BLooxs or Stans for Pavnvo, &o., Joseph Woodward, Darlington. — 
th Janwary, 1874. 
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138. VaTs, Gas-HotpERs, &c., Peter Jensen, -lane, London. —A 
communication from Egmond Julius Trickeon and Samus Edwards. 
143, CLEANING and Smoornine the Dents of Rezps of Looms for WEaviNG, 

: ct — and haan, J Leer ong mney 
. TeeTH GEARING and LUBRICATING 1Nas, Cyrus Avery, Islington, 
ee ee, =. wp “ 
50, CLeantnG the Driving Surraces of Macuinery Betts, David 
McMillan, Huddersfield. : 
152. Rivetine the Jomrs and Szams of Boxes, &c., Charles Mohr, Bir- 
mingham.—12th January, 1874. 
171. MANUFACTURE of Yarns from Woot, &c., Alfred Russell Donisthorpe, 
— Edmund Donisthorpe, George White, and Jose h Toon, 
eicester. 
172. Treatinc Hrpes and Skins, James Edwin Ellis, Crem: une-stree 
Nottingham, and Ezra Redgate, Arboretum-terrace, Nottingham. * 
173. Manuracture of Sopa in Revotvina Furnaces, W: Black, 
eae, near South Shields, and David Hill, East Jarrow, South 
elds, 
175. Luresvoys, William Beverley, Aberdeen, N.B.—13th January, 1874. 
183. Reapine and Mowrno Macutves, William James Burgess and Charles 
Thomas Burgess, Breatwood.—l4th January, 1874 
193. TREBLE-PURCHASE CapsTaN for VesseLs, Richard Smith, William 
Ne and John Vere, Cleethrcpe-road, Grimsby. 
201. GraNULATING IRON, &c., Charles Wood, Tees Ironworks, Middlesbro’- 
on-Tees.—15th January, 1874.. 
209. Macuine for Sowina and PrantinG, Charles de Fever, ue de la 
Rig na oo January, 1874. 
225. TRaMway soMOTIVES and Boriers, Leonard Jennett Tod 
oh B17 January, 1874 coeur: 
248. Moutpixe Bricks, &c., William Easton and Frederick Tattersall 
Alexandra Foundry, Kirkstall-road, Leeds.—19th January, 1874. : 
273. Woop-worKING MacaINERY, Peter Jensen, Chancery-lane, London.— 
A communication from H. W. Gibson and Sons.—22nd January, 1874. 
295. RoLiers, &c., for MaAktnc PLaITeD, CREASED, or FoLpED FABRIcs. 
Ferdinand Rath, Goldsmith-street, London.—23rd January, 1874. : 
333. KALemoscoprs, John Stowell Adams, Boston, U.S.—A communica- 
tion from John Collicatt.—26th January, 1874. 
a aa Pomps, Thomas Lumley, Harborne, Stafford.—3lst January, 


485. Trn-Livep Leap Prine, &c., James John Harrop, Manchester.—6th 
February, 1874. 
605. Preservino Meat, &c., John Garrett Ton Southampton- 
buildings, London.—A communication from Suties ye Heinrich 
on ioe i February, 1874. 
523. Lamp Burners, Alexander Lighbody, Edinburgh, N.B., and Willi: 
Lighbody, Bow, London.—10th February, 1874. 8 = 
535. Fountains, James Kiddill, jun., Hertford.—12th February, 1874. 
¢87. Furnaces and Retorts for the manufacture of Bisutpaipr of 
Carson, Samuel Henry Johnson, Lea Bank Works, Stratford.—23rd 
od Onn ne P 
. OBTAINING Motive Power, &c., Geo: Johnson, Wheat! 
ote and .—s Shaw, Brighouse. - mete 
. Puriryinc Four Warer or SewaGe, Rupert Goodall, 
Leeds.—7th March, 1874. nit er 
1130. TREATING ANIMAL CHARCOAL, John Denton, Salisbury- 
London.— 81st March, 1874 : sree atoncirsarati 
1156. Camngy Caps or Terminats and Winp Goarps, Richard Reeves 
Cox, Salisbury-street, Strand, London.—2nd April, 1874. 
1237. SELF-REGULATING and ApJustine the Wires of Raitway SiGNALs, 
—— William Beynon, Salisbury-street, Strand, London.—9th April, 


1246. Compininc CERTAIN MaTERIALS for StructuRAL Porposes, Philip 
Brannon, Parliament-street, London. 

1250. Rarpway Coup.irnos, Jo! Heinrich Cohrs, Steinstrasse, Ham- 
burgh.—10th April, 1874. 

1267. Inon and Sreex, &c., St. John Vincent Day, Buchanan-street, 
> N.B.—A communication from James Henderson.—13th April, 

74. 
ay en a Porri and Ebenezer Leigh, Blackrod, near Chorley.—14th 
pril, . 

1297, DRILLING Apparatus, John McKay, Newcastle-on-Tyne. 

1501. GRinpine and Saarpentne Kyives, &., Charles Riches, Caister, 
Gieat Yarmouth.—15th April, 1874. 

1348, Iron, Frederick Herbert Gossage, Widnes. 

1352. TrimmMine or BorperinG for Skirts of Dresses, &c., James Bad- 
—_ Westmoreland-bnildings, Aldersgate-street, London.—18th April, 

= r- ae &c., Philip Brannon, Parliament-street, London.—2lst 
April, 1874. 

1398, Distnrectine and Deoporisixc, Ernst Hart, Queen Anne-street, 
Marylebone, London. 

1402, Automatic Coupitncs for Raitway Carriaces and Wagons, 
am ant Clarke and William Hilton, Heaton Norris.—22nd 

pru, be 

1416. InpicatiINe and Recorpincthe Distance Run by Surps, &c., Feargus 
O'Connor Robinson, Manchester. 

1422. Street, and dies and other articles in steel, James Noad, St. 
Mary’s-terrace, Pelly-road, Plaistow. 

1423, Heatine Ovens, Walter George Fearnley, Wells-street, Camberwell, 
Surrey. —23rd April, 1874. 

1146. Evecrric Lieut, &c., John Henry Johnson, Lincoln’s-inn-fields, 
yg communication from Francois Ernest De Morsonne.—25th 
April, 1874. 

1452, Mitkrno Cows, John Martin Stanley and Henry James, Sheffield. 

1463. Saor CarrripGes, Edwin Powley Al der, Southampt 
ae London.—A communication , a Allan B. Kay and Robert 
A, Kay. 

1467. Venetian Buryps, Anne Roberts, Bootle.—27th April, 1874. 

1472. Decoratina Panes, Siass, &c., Philip Brannon, Parliament- 
street, London. 

1474. Waite and Rep Leap and Lirnarae, William Baker, Sheffield. 

1482. Moutpine Concrete Pires, &c., James William Butler, Stonebridge 
_ — communication from John W. Stockwell.—28th 

pru, 

1487. Prorectinc Warenouses, &c., from Fire, John Stewart Wallace 
and Edward Tucker, Belfast. 

1496, Bricks, Tites, Stans, &c., Joseph Moore, Darlington. 

1499, ScyTHes, Torfi Bjarnason, Buchanan-street, Glasgow, N.B. 

1501. Respiratory and Inwatina Apparatus, James Uarrick, George- 
square, Glasgow, N.B. 

1503. Spark ARRESTER for Enornes, Frederick John Cheesbrough, Water- 
—_ es communication from Abraham Baschwitz.—20th 
April, 1874. 

1536. Sotip FLANGED MetTautic Cartrince Cases, Isaac Bradley, Ward 
End.—A communication from General Hiram Berdan. 
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1540. Workinc Brakes, &c., George Westi 
buildings, Chancery-lane, London. 

1541. Nicur Licuts, George Payne and*Joseph William Freestone, Palm 
CandJe Works, Millwall, London. 

1546. Weeewae Inon, Furnaces &c., James Stone, West Bromwich.—l1st 
May, 1874. 

1552, Tainninc and Horrxe Turnirs, John Challis, Dullingham. 

1554. Excavatine Coat, &c., Henry Wilde, Manchester. 

ue. gta Paper for printing purposes, Edmund Walker, Shoe-lane, 
zondon, 

1558. Squrrs, Fuzes, and Matcues, for mining and blasting purposes, 
— Harries Daddow, St. Clair, Schuylkill, Pennsylvania, U.8S.—3nd 
May, 1874, 

1564. Syrup Juco or Prtcner, William Robert Lake, Southampton- 
buildings, London.—A communication from McLain Irwin. 

1571. Martine Enorne Governors, Henry Phillips, Salisbury-street, 
Strand, London. 

1575. Sewina Macuines and Suuttes, William Taylor, Great Driffield.— 
Partly » communication from Johann Heinrich Rudolph Dreyer and 
Heinrich Schipmann.—4th May, 1874. 

1598, Extension Tapes, Henry Sawyer, Boston, Suffolk, Massachusetts, 
U.S8.—A communication from Franklin Os 

1603. Reciprocatine Pistons by ATMOSPHERIC PRESSURE, abtained by the 
action of a piston in a separate cylinder, &¢., William Manson, 
Francisco, California, U.8.—6th May, 1874. 

1628. MeTaLtic Compositions for Bearinos, &c., Edward Primerose 
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Howard Vaughan, Chancery-lane, London.—A communication from | 


Charles Kiinzel. 
1632. ORNAMENTING and Finisuina Buttons, &., George Haseltin 
South ton-buildings, London. — A communication from Robert 
Harris Isbell.—8th May, 1874. 


ma memes La neha any one of such applications 
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ABSTRACTS OF SPECIFICATIONS. 


8522. Provipinc a FoornHotp ror Horses ON ASPHALTE AND OTHER 
Sumitarn Pavements, J. A. Cotton, Tottenham.—Dated 30th October, 
1873. 

Placing either longitudinally, transversely, or diagonally, wooden plugs, 
with or without a piece or pieces of iron in the centre, in’ the asphalted 
road at distances of about a foot or two apart, or laying across the road in 
an upright position in like manner and at like distances two boards of the 
usual thickness, either with or without iron plates fixed between them, 
the plugs or boards to be of the same level or slightly above that of the 
asphalted pavement, 

8524. Currino Meat or Vecerastes, J. Hunt, Bolton.—Dated 30th October, 
1873 


The machine is made with a cylindrical box bearing an axle passing 
through the centre, the upper and lower halves being hinged together, 





8589. Consumina Smoke anp Economisine Fuer, K. Banks, Leeds.~ 

Aibor perforated et’bot Hom with flue to chi is placed in fireplace 

ttom ue mney 
over fire. The box becomes intensely hot, consumes the smoke passing 
into it, and increases the heat materially. 
3540. Tuermo-E.ecrric Barrenies, C. A. Faure, Trafalgar-square, 
Charing Cross.— Dated 30th aggre 1873, 

The novelty of the invention consists in arranging two plates or 
cylinders in @ manner that there will be an o or annular 
space formed between them, which is filled with sulphuret of lead or 
“* galena ;” one of the plates or cylinders are kept hot by artificial means, 
and the other cool by the ication of water. The two plates or cylin- 
ders form the poles of the thermo-pile, which are conn together by a 
suitable conductor, and which receives the electro current passing through 

” and transmits it to a magnet, around the cores of which a 
parate isolated strands of wire are wound, each strand being 
separately connected with the poles of the bat or thermo-pile, — 
page electro-magnetic power, which actua an armature throug’ 
a series of ‘‘ break” and “make” currents, a revolving motion to a shaft 
is given which may be employed for driving purposes. 

3541. Uritisine Sewacz, J. F. Milnes, Park Valley, Nottingham.—Dated 
81st October, 1873. 

The improvement consists in constructing a series of pits along the 
sewer bottom. The top of each pit is provided with a grating, each 
succeeding being a finer gauge than the preceding one ; over each 
pit the crown of the sewer has an orifice, through which is passed a tube, 
the bottom of which fits and rests upon the kerb of the pit, while the top 
conforms to the shape of the orifice in the crown of the sewer, so as to 
prevent the escape of The solid sewage deposited in the pit is 





the upper half being vided with a hopper or opening for int ig 
the meat to be cut, and the lower one with an opening at one end for the 
exit of the cut meat. The shaft is provided with a series of knives set at 
ient dist —_ ding to the size of the meat to be cut, 
and arranged one in advance of the other round the axle, so as to assume 
a screw form, in a manner somewhat similar to the propellers of an ordi- 
nary mincing machine; the knives are made somewhat in the form of 
a icircl eo ttached to the axle at or near one end, so that the 
blade has a curved form, for the pu of a “drawing cut.” The 
knives cut a, st bars fixed in the box, such bars being of such a width 
as just to fill the spaces between the knives, which in revolving pass 
between them. 
8525. Braiwine Fasrics, W. Toplis, Manchester.—Dated 30th October, 
1873. 


The invention consists of certain improvements in or additions to the 
embroidering machine well known as the “ Bor machine,” for which 
letters patent, No. 2544, were granted to William Clark, dated October 
17th, 1863, and to William Edward Gedge, No. 3590, dated November 
25th, 1868, by means of which improvements such machine is adapted for 
braiding fabrics, the object being to lay down a braid upon the fabric 
beneath the hooked needle of the ‘‘ Bonnaz machine” as it follows the 
pattern, and sews the braid on with a chain stitch. 

3526. Gas, C. W. Harrison, High Holborn, London.—Dated 30th October, 

373 


1873. 

This provisional specification describes manufacturing gas for lighting 
and heating purposes from shale oil, or other suitable gas oil in combi- 
nation with hydrogen, either alone or mixed with carbonic oxide, and 
either with coal or without ; also an improved apparatus to be used in 
such manufacture. 

8527. Raitway Ro.iwwe Stock anp Traction Enoines, L. Sterne, 
Victoria-street, Westminster, and L. Perkins, Seaford-street, Regent- 
square.— Dated 80th October, 1873. 

This provisional specification describes the employ t, in addition to 
the ordinary bearing springs, of other springs attached to some fixed 
part. These other springs in their normal state are in compression, and 
they expand as the bearing springs are compressed. They thus act as 
counter springs and diminish Tolting or oscillation of the vehicle. 

8528. Rotary Sream Enoives, Governors, Pumps, anp Gas Ex- 
HAUSTERS, G. and A. 8. Bower, St. Neots.—Dated 30th October, 1873. 

The essential feature of novelty of this invention consists in the com- 
bination of a revolving eccentrically within a cylinder, which 
cylinder is itself caused to revolve within a series of antifriction rollers, 
by the frictional contact of a hinged wing on the piston, The valve 
which is worked as an expansion valve is situate’ mages the body of the 











P the tube by means of buckets, edian screws, or 

equivalent contrivance. 

3542. Umprecias anp Parasois, J. H. Weber and J. Roy, Rue de la 
Procession, Paris.—Dated 31st October, 1873. 

This i i ists in i ts on former letters patent 
granted to the inventors, and dated 3rd February, 1873, No, 400, the 
improvements being also applicable to umbrellas of the ordinary con- 
struction, and have for object to permit the closing or opening of the 
umbrella, parasol, or sunshade, by means of a sliding or turning move- 
ment of the handle. 

3543. Raitway Carriaces, G. Whight, Ipswich.—A communication from 
W. B. Rogerson, Paterson, New Jersey, U.S.— Dated 31st October, 1873. 

This invention relates to railway carriages of that class wherein the 
body of the carriage is made se’ te from the under portion or truck, 
and the said invention consists In the peculiar construction of the truck, 
also in the employment of wheel guards fer holding the wheels in case 
the axle should break, and in viding the truck with safety traction 
wheels for supporting it safely T the other wheels should be fractured. 
3546. Sream anp oTHER Borers, W. A. Sanderson, R. Sanderson, and J. 

Sanderson, @ iels. —Dated 31st October, 1873. 

This invention relates to an arrangement of cylinders and tubes con- 
stituting a boiler, and to means of trapping the sediment of the feed- 
water, and remo scum from boilers. The improved boiler con- 
sists of one or more lower cylindrical compartments, and as many similar 
compartments above, each of the lower compartments being connected to 
the compartment above it by pipes preferably tapering. These pipes are 
arranged in waving or zigzag order, and the sides of the flues enclosing 
them are made of a corresponding waving outline, so that the products of 
combustion pass in easy curves along the flues and round the pipes. 
When there are four or more compartments, a pair of the lower are con- 
nected to a pair of the upper by h pes b hing to each of the 
four. For trapp sediment the feed-water is made to slowly 
through a ven enclosed within the boiler so as to deposit the sediment 
in that vessel as it becomes heated; the blow through is also made to 
pass through the vessel so as to scour it, and for removing scum a 
trumpet-mouthed pipe is carried from the vessel to near the surface level 
of the water, so that on opening the blow-through, the scum is carried 
off and the vessel scoured at the same time. 

3547. Srretcuers AND Riss ror UMBRELLAS AND PArRasois, IV. Holland, 
Birmingham.—A communication from A. Boin, Vincennes, France.— 
Dated 31st October, 1873. 

The machine for making stretchers consists essentially of the following 
parts :—The wire is fed into the machine by a gripping lever, and by 
the action of a pair of dies is flattened to form the joint end of a 











piston, and is regulated by the governor of the engine. and 

air pump are combined with the engine, which thus constitutes an ex- 

pansive rotary condensing engine. «A similar arrangement of parts is 

applicable to rotary pumps and gas exhausters. 

3529. Grirrinc Rores, Corps, anp Cuatss, J. N. Floyd, Birmingham. 
—Dated 30th October, 1873. 

This invention has for its object the affording a simple and ready means 
for gripping or holding fast a rope, cord, or chain for any purpose, and 
consists essentially of a short tubular guide, capable of turning on a pivot 
at one end to an angle of about 90 deg., and having a slot V shaped or 
otherwise made therein on one or both sides, and from one or both ends. 
The pivot or centre of motion of the said tubular guide may be fitted to 
the lower part of the frame of a pulley block, or to any other convenient 
fixed point, and the rope, cord, or chain to be gripped or held fast is 
passed through the said pivoted tubular guide. 

3530. Sunstirure ror Coat or ror Makina Lime, G. H. Forbes, 
Broughton.—Dated 30th October, 1873. 

This invention relates to a compound of chalk or limestone, or any com- 
bination of the two, and tar, pitch, or similar bituminous substance, 
or a combination of any two or more of them with or without other 
ingredients. 

3531. Supe Rests ror Larues, 8. W. Wilson, Philadelphia, U.S.— 
Dated 30th October, 1873. 

This invention relates to the novel construction and combination of the 

| nae of slide rests for self-acting lathes as hereinafter described, and also 
‘oO peculiar mechanism to be used in the place of the ordinary gearing 
employed for operating the slide rests of lathesand for other like purposes. 
Tho inventor combines with a series of rollers arranged along the front of 
the saddle a snail plate or cam; this snail plate is mounted on a 
shaft carried by the said dle, and when the said shaft ie revolved, 
motion is imparted to the saddle by the action of the said snail-plate on 
the rollers. The said rollers are equidistant from each other, but are 
arranged in pairs throughout the entire series. 

8582. Furr, G. B. Knight, Luton.—Dated 30th October, 1873. 

The invention relates to the combination of chalk, carbonic acid gas, 

tar, saltpetre, Swedish pitch, resin, and sawdust in the manufacture of a 
composition to be either as a substitute for ordinary coal fuel, or 

| in aid of it. The proportions of the ingredients may, however, be varied. 

| 8533. Ovens ror Burnina Coxe, J. Bustard, Barnsley.—Dated 30th 


October, 1873. 

The objects of this invention are to increase the quantity of coke pro- 

| duced from a given yg oy of coal, to utilise the gases and heat generated 

in the burning of coke, to facilitate the charging and discharging of the 

ovens so as to produce a larger quantity of coke in a given e, and to 
improve the construction of coke ovens without increasing the cost. 

3534. Courtine ror Drivixe Gear, C. F. Hayes, Stepney Green.—Dated 


80th October, 1873. 

The object of this invention is to vide a facile means of transmitting 
| motion ugh shafting in diverging directions. For this purpose the 
| adjacent ends of two shafts to be coupled up are fitted one with a ball 
| and the other with a socket keying or otherwise affixing the same firmly 

to their respective shafts, 
3535. Stanp ror Sewine Macuines, J, Turner, Coventry.—Dated 30th 


October, 1873. 
This invention relates to a novel mode of constructing stands for hand- 
machines, w hich stands will admit of being readily attached and 
| detached from the base or cloth plate of the machine. The stand is com- 
| — of a skeleton frame of any desired form, and it is overlaid with an 
G moulding or other ornamental device in wood. 


ee Soe Vessets, M. P. W. Boulton, Tew Park, Oxford,—Dated 


30: » ‘ 
This invention relates to the propulsion of a vessel by means of a 
number of small rs instead of one or few large propellers, 
arranged bottom of the vessel, with channels of inflow 
and outflow to each, directed nearly in the line of the vessel's length. 
| The faery may be of any kind. ca) of reversal, but preferably are 
| of the kind described in the fica’ of a patent obtained by the said 
M. P. W. Boulton and John Imray on the 4th December, 1868, No. 3694. 
| The llers are arranged in rows, either with their shafts 
longitudinally and coupled, or transversely and connected by 
cranks and connecting-rods or , or single 
them are worked by separate engines. 
3538. yo Cxosstnas, H. Tomlin, Pellatt-road, Dulwich.—Dated 30th 
Cotober, 
“Points” are dispensed with. Au oblique or transverse line supports 
during their passage from one line to another or toa siding, but 
in use) is > 











The wire being further advanced it is cut off at the cageueed 
or flattened part by a pair of tools, and the end of the wire slit by a 
second pair of tools, and opened out to form the fork of the stretcher. 
The tools by which the slitting of the wire is effected hold the wire while 
it is cut off, and after it has nm cut off, one of the holding tools per- 
forms a partial rotation and slitr or divides the wire. The half of the 
wire thus slit is raised from the other half held in the other tool, and by 
the descent of a flat tool the arms of the fork are opened out. On the 
movable slitting tool making its return motion the raised arm of the 
fork is Lea ge into a horizontal position. The fork is completed by the 
operation of shaping tools, and afterwards by cutting tools, and the 
stretcher is then removed from the machine by a “ knocker off.” The 
machine for making ribs consists of discs, having an intermittent rotary 
motion in notches, in which discs the cut lengths of wire to form the 
ribs fall one at a time from a hopper. Each wire when at the highest 
— of its path comes te rest, and is operated upon by several pairs of 
ls which effect the flattening at the ends of the wire to form the 
notch joint, and the attachment for the fabric and a marking at the 
middle for the stretcher joint, The knob is also formed at the end of the 
rib by a yy | tool, After the wire has been shaped it commences its 
motion on the descending side of the discs and falls from the machine. 
3548. Bieacatne anp Dryine Rerinep Sucar, W. B. Newton, London.— 
A communication from L. Baudouin, Paris.—Dated 31st October, 1873. 
This object of this invention is to reduce the time usually vccupied in 
bleaching and drying loaf sugar. The invention is based upon the prin- 
ciple that the clarified syrup which is usually employed for washing out 
the colouring matter from the crystallised sugar is forced through the 
— by the pressure of the atmosphere induced bya partial vacuum 
below, and as regards the operation after the bleaching has been 
effected, dried air is forced through the porous mass (also by atmospheric 
pressure) so as to carry off the moisture and quickly dry and harden 
the sugar. 
3549. Strorrinc BorLeR AND @OTHER TuBEs, A. Rooke, London.—Dated 


3lst October, 1873. 

This consists of a rod threaded at one end and with a head at the other. 
Loose washers are put upon the rod with packing between them, which 
can be bulged outwards against the wall of the tube, in which they are 
— by a nut. The packings and hers are dist, d by a sleeve 

uw 
3550. Locks, 8. Chatwood, Bolton.—Dated 31st October, 1873. 

The provisional specification describes a method of constructing safe 
locks by which i di ts are placed to the withdrawal of 
the bolt or bolts, and it also describes a nozzle lock of such a construc- 
tion that it cannot be forced off or driven into the safe, an objection to 
which nozzle locks have heretofore been subject. 


men waned PROPELLER, J. 1. Thornycroft, Chiswick.—Dated 31st October, 


Each blade is curved in the direction of its length in such manner 
that, assuming the blade to be cut in a plane passing through the axis of 
the er and the centre of the blade ina di on parallel to 
the saidaxis, the section of the blade will be convex on its driving face, that 
is the face towards the axis, and concave on the reverse face, thatis on the 
outer side or surface, and this curvature of the blade is such as through- 
out its length to counteract the cen‘ tendency of the water. In 
the direction of the screw’s diameter the pitch of the blades graduall: 
increases from the boss towards the centres of the blades, at or about whic! 
is the greatest pitch, and thence the pitch again ually diminishes 
towards the outer ends or extremities of the blades; and in the direction 
of the screw’s axis the pitch of the blades increases towards the after or 
rearward end of the screw. 

8562. Centra, Fier Breecu-Loapinc SmMatt Arms, J. 7. Roberts, Bir- 
mingham.—Dated 1st November, 1873. 

The novelty of this i ti sists in actuating the needle of central 
een ae red seca SSitey atte ae 
8 now geverally ‘or holding or re’ © needle from 
the breech face of the body. 

3553. Proretiinc Boats, &c., W. R. Lake, Southampton-buildings, 
London. — A communication from J. Rourk, King Canada. —. lst 
November, 1873. 

The nature of this invention consists in the construction of a machine 
——- which utilises the power of steam by causing it in issuing 

to impinge upon air or water. 

— pas Supriy, A. Sweet, Hampstead-road.—Dated 1st November, 

This invention relates to the of arrangemen 
a central axis a arranged as —. 

















waste’ preventer or valve is opened in order to its descent, a 

casing external to it of a corres iameter, or in some in- 

stances blades are arranged to central 80 

that by the revolution of said external casing or, the is 
in gradual and equal revolution. The 

is to taps or cocks. 


8655. Reovtarine te Fiow or Gas AND OTHER Fiuins, XK, L. H. Gercke, 
eet By gptey coer from C. Neuber, Hamburgh.—Dated 1st 
This provisional specification describes a sclf-acting apparatus consist- 
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balance arm ha’ a valve at one end and a counterweight at 
inclined 


guide way on which a ball is 
free to move to regulate the working of the arm and valve. According to 
of pressure in the column of gas between this apparatus and the 
urnérs, the ball moves nearer to or further from the counterweight, 
hereby increasing or diminishing the weight and regulating the opening 
f es valve in proportion to the increase or decrease in the consumption 
gas. 
8556. Horsesuoes, B. Hunt, Serle-street, Lincoln’s-inn.—A communication 
Srom M. EB. Hawes, Somerville, Massachusetts.—Dated 1st November, 


1873. 

The t invention relates to certain new and useful improvements 
n odiiees for making h hoes, and is especially adapted to forming 
ontinuous flanged or rimmed shoes, although it is applicable to any 
esired form of horseshoe. The principal object of these improvements 

s to form in an expediti ical and ve manner, completely 
finished horseshoes by the operation of a single machine, ins of as 
ordinarily forming the shoe by one machine and then removing it to be 
punched for nail holes and finished by a nee operation. The im- 
provements consist mainly in providing a horseshoe making machine 
with a transverse travelling feeder (supplied with a proper bar holder), a 
longitudinal travelling former, oscillating transverse formers, and a 
plunger die, each ting by suitable operating mechanical devices 
pn pee with a cam attached to and cams formed on a driving shaft, 
and all arranged so that by the rotation of the said cam driving shaft, 
an automatic intermittent reciprocating ement is imparted to the 
said feeder, travelling and en and plunger dies, by which 
a rolled bar at the proper time and in a suitable manner is conveyed by 
the said feeder through a cut-off block to the longitudinal former, held, 
borne down, and cut off by a bar holder and bar cutter levers formed at 
the rear ends with rollers operated by a cam on the rear of said travelling 
former, advanced, bent, and flanged between flanged rollers, and carried 
forward by the longitudinal former, and shaped between the curved ends 
of the oscillating formers, and grooved and punched with nail holes 
beneath the plunger die, which on the return movement is raised to 
release the shoe, which in its finished state is carried back by the longi- 
tudinal former, knocked off by a stem or other suitable knock-off device 
on the bar holder lever, and dropped through an aperture formed in the 
frame of the longitudinal former, which at the termination of its return 
movement, or at the dropping of the finished shoe is at once advanced to 
repeat the operation for the formation of a new shoe. The improve- 
ment also consists in the construction and arrangement of several sepa- 
rate portions of the machine, and in the construction, arrangement and 
combination of several portions of the machine with their operating 
mechanical devices. 

3557. Sorrentnc tHe Bris or Stirrenep Fect Hats ror Cur.ive, G. 

se J. Brelsford, and R. Ashton, Audenshaw.—Dated 1st November, 

This invention consists principally in the use of gas in place of heated 
irons for this purpose in the following manner :—The inventors take two 
sheets of tin, zinc, or other suitable metal, about 6in. wide (one being 
rather wider than the other), and they bend them into semicircular or 
other suitable shape ge my | with the circumference of the brim 
of the hat +o be softened. ey fix these metal plates together about an 
inch spart (the wider plate being the outermost) so that they form 
between them a semi-annular space open at the top and hottom, and they 
then place them edgewise over a piece of gas piping bent to a corre- 
sponding semicircle, and having several jets in its upper side, so that all 
the heat from these jets passes up between the metal plates. The hat is 
placed on a block of such a height as to bring its brim just above the 
edge of the inner plate and inside the raised edge of the outer one, which 
forms a kind of stop; the heat of the gas passing up between the metal 
plates as above described softens the brim of the hat, but is prevented 
from entering the crown of the same by the wooden block. 

8558. Heatine Locomotive or OTHER Encine Borers, R. Baillie, Black- 

heath.— Dated 1st November, 1872. 

The ordinary fire-box, furnace, fire tubes, and chimney are dispensed 
with and the water in the boiler is evaporated by means of heaters in- 

erted in chambers surrounded by the water. 

3559. Workina Tur Brakes or Rattway CARRIAGES, H. W. Cook, Thurloe- 

square, Brompton. — Dated 1st November, 1873. 

This invention possesses two distinguished features. In the first place 
the pewer required for applying and maintaining the action of the brakes 
is stored up in springs, so that when the brake is to be used all that has 
to be done is to release the detent. In the second place tle apparatus is 
so arranged that the brake power of one carriage coming into action re- 
leases the brake of the next carriage, and so on up or down the train. 
8560. Frrerroor Fioors or Patrons, J. Westwood, jun., London Yard 

Ironworks, Poplar.—Dated 1st November, 1873. 

This provisional specification describes constructing floors or platforms 
Fn aa iron laid flat and strengthened by trussing on the under 

ide. 


8561. Worxine Sicnars, A. Haghe, Weymouth.—Dated 1st November, 
18738 


This invention has reference to the working of signals upon railways, 
or other situations where long lengths of rope are used, and is applied 
to take up the slack. It consists in dividing the rope and inserting 
a length of ehain, which is arranged to pass over two grooved wheels or 
pulleys fixed to the edges of an iron or wooden box or well. That part of 
the chain situated between the two pulleys is sufficiently slack to dip 
down the well and pass under anvther pulley, to which are hung mov- 
able weights, either by a pendent or at one extremity of a lever con- 
nected with the pulley, and which is pivoted at the other end. By these 
means the rope is always kept tight enough to insure the action of the 
operator being communicated to the ok 


8562. Surrs or Vessets, R. 7. Miller, Liverpool.—Dated 1st November, 1873. 
The novelty of the invention consists in construc vessels in com- 
partments which can at will be rendered air tight. Each com ent is 
provided with an air pump or its equivalent worked by hand or steam 
power, and capable of forcing air into the compartment in sufficient quan- 
titiea to resist and overcome any rush of water through the sides or deck 
of the vessel. 
3563. om or VeutcuEs, F. Forder, Wolverhampton.—Dated 1st Novem- 
ber, 1873. 

First, the novelty consists in‘constructing the body of a cab so that it 
will give increased internal room and a thorough ventilation when closed 
up; also in mounting the body upon the springs of the by means 
of lather “‘ robbins,” and a the doors so that when closed they 
will afford ample knee room, and when — form a guard or shield that 
will protect the clothes of Copenengee when a or out. Secondly, 
the novelty consists in securing the clips pe the spring to the axle 
by means of an indented plate, which in conjunction with the bolts of the 
clips, binds the axle, spring, and block in one compact mass. 

3564. Umsretias, H. W. Hart, London.—Dated 1st November, 1873. 

This invention is designed to provide an umbrella which shall be 
stronger and more durable, less unsightly and bulky, and capable of bein 
more conveniently and readily opened and closed, and more securely an: 
compactly fastened when closed than the umbrellas at present in use. 
8565. Lastinc Macuines ror Boots anp SHoes, W. R. Lake, London.— 

A communication from G. McKay, Boston, U.8.—Dated 1st November, 
1873, 

The object of this invention is the construction of an efficient machine 
for lasting boots and shoes. The said machine draws the upper of a boot 
or shoe over the last, and holds it firmly while the upper is nailed or 
otherwise fastened to the inner sole ; it also holds the lasted boot or shoe 
while the outer sole is placed in its y apes oy and secured, and the said 
machine is more ly designed for use in connection with sewing, 
pegging. or rive’ hines for fastening the soles to the upper of boots 
and shoes, 

















8566. Rotary Puppiine anp Heatino Furnace, 8. Danks, Cincinnati, 
U.8.—Dated ist November, 1873. 

This invention relates to improvements in portions of the rotary pud- 
dling and heating furnaces described in the specification of the former 
letters patent, dated 13th April, a.p. 1872, No. 1111. In using these fur- 
naces the cylinder ends and the facing or abrasion rings are kept from 
overheating by supplying them with water. It has however been found 
that some of the water may find its way into the mouth of the cylinder. 
According to po invention this difficulty is obviated by construct- 
jm inner phery of the said abrasion rings with a flange or gutter 
w extends across the joint between the abrasion ring and the plate 
forming the cylinder. 

3567. Cooxina anv’ Hor Arr Stoves, Frrepaces, &c., G. Rydill, South- 
wark.—Dated 1st November, 1873. 
i its in and hot air stoves, fire in 


Invention of im 
dwellings, and hot air apparatuses for coal, coke, wood, turf, 
also mineral and — le oils, and utilising the heat applicable for the 
drawing room, kitchen, or the workshop, and,to save from 50 to 70 per 
cent. in fuel. 
aces. Wilkins, Wolverhampton.— Dated 8rd 


1873. 
The novelty of this invention consists, First, in the ‘construction of a 
iron, or tube, with threads cut along the surface, upon 





Improvep WHEEL, J. 


le of 
which two pairs of metal plates pass, and by the use of screw nuts and 
back screw nuts the spokes are all simultan distended. Secondly, 
in the of two pairs of metal plates to receive the one end of 
on ee en ee Ge os with the centre of the 
wheel without screw the formation of 


spokes, made with a round head at one en ‘and an oblong head at the 
opposite end, and so placing it in the wheel that it has a longitudinal 
motion at cither end, or at both ends, at the sane time, under pressure 





or concussion. Fourthly, the application of mctal twin clips, each of 

ba ae ep athe ae and connect the iron rim or circumference 

with the centre of the w Fifthly, the method of riveting the clips 

upon the iron rim so that they cannot slip, but will receive and su} 

the rubber tire upon the iron rim. Sixthly, the it of the india- 

rubber tire upon the iron rim, and connecting them by three iron rivets 

to each clip, the rubber being slotted over the centre of each clip ; the 

iron rim slotted, and both slots made to receive the large under rivet. 

This rivet checks the rubber tally, and vents the other two 

rivets in each clip cutting the rubber tire. All the clips thus 

perfectly secure the rubber tire to the iron rim. 

3568. Umpeettas anp Parasors, W. J. Kendall, Heaton Norris.—Dated 
8rd November, 1873. 

The invention consists in the use and employment of a cap or cover on 
the wheels or bushes of umbrellas or parasols. This cap or cover is of 
such a shape that when placed over the wheel or bush of the umbrella 
the groove wherein the wire connecting the ribs is placed will be covered 
up, thereby enclosing the wire and protecting it from moisture, and also 
enabling it to resist great strains. 

3570. Packace rox Burrer, J. Coey, Glasgow.—Dated 3rd November, 
1873. 


The feature of novelty which constitutes this invention is the improved 
package for butter. 

3571. Warer Frre-nars, L. Lange, Liverpool.—Dated 3rd November, 1873. 

This consists, First, in forming the bars each with an internal and ex- 
ternal tube, encased or plain, all the internal tubes at one end of the 
bars being connected to one chamber and the external tubes to another 
chamber common to both internal and external tubes at the other end, 
or the tubes may be placed side by side and d toa chamber at 
one end and to two or more chambers or bridge pieces at the other end. 
Secondly, in providing each bar constructed as above with its own bridge 
piece, and by so doing building up @ water bridge of pieces. Thirdly, in 
providing openings in the ch 8 opposite the ends of the tubes for 
facilitating cleaning. 

3572. Ixstroment or Dentistry, J. Coxeter, Grafton-street Bast, London. 
—A communication from G. H. Chance, Salem, Oregon, U.8.—Dated 3rd 
November, 1873. 

This instrument is made with a steel shaft covered with ivory, ebony, 
or other material which forms the handle, and at the other end of the 
shaft is screwed or secured thereto a point of superior metal, such as gold 
or silver, forming the distal end thereof. 


3573. Removinc Sutpaur rrom Caustic Sopa orn Ammonia, Z. Smith, 
G .—Dated 8rd November, 1873. 

In the case of soda the liquor has suspended in it g zine with 
which it is agitated until all the sulphur has combined with zinc. The 
zine that is unacted on is then removed, and the sinc sulphide settles to 
the bottom. In the case of ammonia the same process is adopted, or a 

lution of jacal salt may be put in a still with the lime necessary for 
rendering the ammonia caustic, and with a quantity of ferrous sulphate, 
jo an ga the caustic ammonia may be directly distilled over free from 

phur. 
8574. Communicative Signats on Raitway Trains, EB. Marsden, Liver- 
pool.—Dated 3rd November, 1873. 

This invention relates to a system of communication and observation 
on railway trains, and eonsists of fitting the wind screen or guard on 
locumotives with a sensitive reflector, such as silvered glass, facing rear- 
wards, the usual clear glass sights being left in the wind screen or guard. 
There may be also fitted on the tender and front carriage a reflector facing 
in front and so arranged that whatever is reflected in this is immediately 
transferred to the reflector on the wind screen or guard of the engine. 
There is also fitted on the engine or tender an arrang t of phore 
arms and a signal light with changeable coloured screens. The guard's 
van at the rear end of the train may be fitted with a double set of 
reflectors, namely, the projecting hood at the top may be fitted with clear 
glass in front and a reflector behind, and immediately below with a 








Jataad 











reflector in front and a clear glass behind, so that the sit in 
the van can instantaneously observe the front of the ti and the line 
Wwhind the same. The "s van may be also fitted with semaphore 
arms and signal lamp similar to that on the engine. A mechanical 


semaphore may be fitted to each 7. and communicate by means of 
a suitable system of levers and rods with each compartment. 


3576. Guiieys ror Srreer Sewers anp Drauss, D. Alexander, Leeds.— 
Dated 3rd November, 1873. 

The body of the gulley consists of a chamber or reservoir (in either one 
or two pieces), and may be made either cylindrical, square, or otherwise, 
baving an outlet at the side near the top communicating with the drain 
or sewer by means of an exte: harge pipe extending downwards, 
the position of which determines the water level of the trap. The upper 
~ of the aforesaid chamber or reservoir is divided by a removable parti- 

ion made in galvanised sheet iron or other non-corroding material, on 
one side of which the chamber is covered or inclosed on the top, and on the 
other is left open. 
3577. Heatinc Furnaces, 8. Danks, Cincinnatti, Ohio.—Dated Srd No- 
, 1873. 

The said invention relates to reverberatory furnaces, whether used with 
a fan blast or otherwise, and consists chiefly in providing such furnaces 
with a bottom or bed formed of the peculiar compound of lime and oxide 
or silicate of iron or other metallic oxide, with or without certain other 
substances, as described in the specifications of former letters patent 
dated February 8th, a.p. 1869, No. 386, and April ®th, a.p. 1873, No. 1053. 


$3579. Stream Cvutrttvation, J. Green, Maryland’s-road, Harrow-road, 


—Dated 4th November, 1873. 
The features of novelty in this invention consist in the form and means 


for operating circular rotating ie, which is armed with pendant 
instruments which rapidly cut t gh the soil, and by the — of the 
tangential force developed conjointly produce a complete seed . The 


machinery is actuated by steam power or by manual power according to 
eircum: ces. 
3580. Sarat Stups anp orHerR Fastentnos, 7. W. Dowler and J. Smith, 
Birmingham.—Dated 4th November, 1873. 
This invention consists in connecting together and di ting studs 
@ solitaires made in two parts or halves in the following manner :— 
Within the hollow stem of one part or half a spring seat or bearing is con- 
structed, and in the side of the stem or slots resemb! the slots of a 
bayonet fasten On the outside of the stem of the other part or half 
is a pin having ahead. In connecting together the halves or parts of the 
stud or solitaire, the stem of the part containing the pin is introduced 
into that containing the slots, and the spring seat compressed. | then 
giving the stem a twisting motion its pin is made to engage, by the 
elasticity of the spring seat, with a shoulder between the slots, when the 
two parts are securely connected together. By a reverse twisting motion 
and a withdrawing motion the two parts may be disconnected. 


3581. Canpies, H. A. Biertumpfel, Albany-street, Regent's Park.—Dated 4th 
November, 1873. . 

Making the clamps in the Pitman machine to lower in order to avoid the 
waste of wicking between the clamped candles and the next moulded. 
Another mode of effecting this saving is by pulling the wicks through the 
fresh moulded candles to the required extent; another is to make the 
trays wide and shallow. Bobbi and wickings are protected by a box. 
Also a new candle-making machine for sperm and best goods. In the 
water cistern there are number of candle moulds with their butts fixed in 
trays; pieces of iron, one in each, so that the candles can be raised b 
their own material ; they are severed when set. Alsoa new mode an 
apparatus for making cored candles. 

8582. Covrtinc anp Burrer Apparatus, N. W. Schroeter, Berlin.— 
Dated 4th November, 1873. 

This invention consists mainly in connecting the couplings by an 
arrangement of spring levers to the draw bar and buffer rods in such 
manner that when the tension is put on the coupling the said levers are 
made to bring the buffers in contact, whereby the slack between the 

es is automatically taken up on pling them together, the 
ordinary screw adjustment of the coupling being dispensed with; also the 











hooking on of the coupling is effected by means of levers fixed to a trans- 
verse shaft which is actuated by hand levers outside the buffers, and 
dditional saf plings are bined with the main coupling. 





3583. Reorsterinc Tae Number or Passenogrs, R. B. Starr, Finsbury- 
square, London.—Dated 4th Ni , 1873. 

This invention consists. First, of two puepeing supsariuees, both on 
the same principle but differing in ent, registering cylinder 
of the one being made to register by a h tal traverse on its shaft, and 
that of the other by a rotary motion around it, the object of this modifi- 
cation being mainly to economise space on the omnibus, tram 
rere tes coteneag end Gon Sota pcobemes sor be 

e en! an passengers 
sloshiemepell , the space required for an exit turnstile 
This double ion turnstile is com; 
one within the other, and B yng! 
the registering apparatus of this invention or a registering apparatus of 
any kind. 
8584. Dvewwa Woven Fasrics, R. Holliday, Huddersfeld.—Dated 4th 


November, 1873. 

The fabric to be is supported at its or selvages on points or 
hoops carried by chains, bands, or suc like surfaces eupparted oh ides, 
rollers, or and capable of progressive motion in the 

so that the sy Ae taken to near the bottom 
the liquor in the vat and ae OES. & from side to side, or in 
other and yet be preven necessary, from coming in con- 
tact with the external air between the time of its entering and leaving the 
cistern. The fabric is thence conducted to between squeezing rullers by 








which the superfluous dye liquor is squeezed from it, and it is thence con- 

ducted away to be washed, dried, and finished in the usual way. 

3585. Preservine Mie, £. W. Phibos, Coleman-street, London.—Dated 4th 
November, 1873. 

The invention relates to treating the milk by condensing it and then 
subjecting it to heat below the boiling point of water, varying the time of 
operation with the heat, the condition, quality, or character of the mill 
the season, and the for which it is intended to be kept good, an 
capable of mixing with water for use. If a custard character is desired, 
a higher temperature is employed. 

3586. Disexcacine Sutrs’ Boars, J. C. Haddan, Strand, London.—A com- 
—— from 0. Holtermann, Cherbourg, France.—Dated 4th Novem- 

The invention has for its object the simultaneous release from two 
slings or attachment, and the employment of central or intermediate 
snechantenn which receives in longitudinal traction or tension the entire 
weight of the craft. 

3587. Gratninc Woop anv oTuer Surraces, IV. Dean, Dresden, Stafford. 
—Dated 4th November, 1873. 

This provisional specification describes improvements upon the process 
described in the specification of patent 1117, 1865. 

3588. Co.ovrinc Marrers, J. Rowley, Camberwell-road, Surrey.—Dated 
4th November, 1873, ’ pealies 

This invention relates to the production of blue and other colouring 
matters, and other substances, from certain waste materials obtained from 
the purifiers employed in the manufacture of gas. 

3589. Iron anp Sreet, B. J. B, Mills, Southampton-buildings, London — 
A communication from C. Burgess, Portsmouth, Ohio, U.8.—Dated ith 
November, 1873. 

This invention relates in part to the fining or partial refining of cast 
iron by the use of mineral coal in an ordinary puddling, or gas, or other 
suitable closed or reverberatory furnace, which may be adapted for the 
carrying out of the process. The invention further relates to a rapid 
economical and effective process for the manufacture of steel direct from 
cast iron in a common puddling or other suitable furnace, by a continua- 
tion of or addition to the same process by which fined cast iron is pro- 
duced. The invention further relates to the production of a composite 
iron for use in the production of chilled and other castings by the mix- 
ture of fined cast iron with soft grey cast iron. 

3590. Ficurep Iron anv Steg, H. P. Fenby, Queen-square, Leeds.—Dated 
4th November, 1873. 

This invention consists in an improved method of manufacturing that 
kind of iron and steel commonly called figured iron and steel, chiefly 
used for firearms, and the inventor’s object is the production of various 
patterns of figuring by simpler means than have hitherto been employed 
for that purpose, and also the production of tubes, bars, and masses of 
figured metal without welded seams, 

3591. Bripces anp Roors, A. V. Newton, Chancery-lane, London.—A 
~ _rrcraas Jrom J, B. Bads, 8t. Lowis, U.S.— Dated 4th November, 
187 


The object of this invention is to improve the construction of arched 
bridges and roofs, by enabling the horizontal thrust due to the weight of 
such structures to be distributed in any desired proportion between the 
abutments and the horizontal member or members forming a tie or ties, 
between the springings of the arch ; also in the case of a series of arches 
or spans, to so arrange the horizontal members of chords above men- 
tioned that the unbalanced horizontal force due to the loading of any one 
span is partly resisted by the chord of that span, and partly transmitted 
to the abutments by the chords of the other spans. Further, the inven- 
tion includes a meaus of so connecting the chords of a series of arched 
spans that their action is not interfered with by changes of temperature. 
8592. Unitinc Mitt Banps anv Straps, W. H. Jones, Derby.—Dated 4th 

November, 1873. 

This invention refers to the employment of metal links having per- 
forated ends, or wire links or loops formed with an eye at one or both 
ends, which pass through the ends of the bands or strap to be united; and 
are secured by means of metal bars or rods passed horizontally through 
the perforated ends or eyes of the links or loops. 

8503. Points or Rattways anp Tramways, C. H. Wilkinson and 8B. 
Crowther, Slaithwaite, Huddersjield.—Dated 4th November, 1873. 

In carrying this invention into practical effect the inventors place and 
secure to sleepers underneath the movable or point rails two lock boxes 
which taper in width from the coupling to the moving ends of the point 
rails at which ends they are widest. In tapering dovetailed grooves in 
the lower parts of the boxes they place easy-fitting slides having move- 
ment lengibwage only, upon the upper surfaces of which at suitable dis- 
tances apart are tapering or wedge-shaped retaining projections, with 
intervening spaces, and one or more transverse bevelled or wedge-shaped 
locking nibs, which projections and nibs are cast with or otherwise made 
fast and secure to the slides. They form the heads of the point rails 
which consist of long T rails of the same dimensions and strength as those 
of the main line and siding in conjunction with which they work. The 
under parts of the point rails they cut away so as to leave projections and 
notches similar or correspon to those on the slides, one or more of 
the projections of each rail being grooved or hollowed at its under surface 
and covering at certain times the locking ni The point rails are 
secured at the coupling ends by pins. The under projecting parts of the 
rails are dovetailed or wedge-shaped, as also are the inner sides of the lock 
bores at these parts and the projections on the slides, to prevent the 
point rails jumping and to secure them firmly in position. To the sides 
of the point rails are fastened projecting covers which slide therewith 
over the open tops of the lock boxes and at all times keep the slides in- 
closed. The longitudinal movements of the slides are effected by vertical 
levers which are made fast to a transverse rod, which is actuated by 
suitable means, or an arrangement of levers in connection with the 
locking lever from the pointsman’s box or other suitable 


8594. Orenino Kyire For Tiss, W. &. Icely, Stepney-green.— Dated 5th 
No S7: 





. 1873. 
The novelty of this opening knife ists in the same having four 
cutting edges, and may be compared to a double scissors or shears in one, 


It has feng hy joined together by screw or rivet like ordinary scissors. 

The middle blade has two cutting edges and operates ufder the material 

to be cut, forcing a narrow strip of the same up the cutting 

of the side blades, by which means aclean cut is made in the material, 

and leaving no ragged edges like other opening knives now in use. 

$595. Covers or SANITARY AND OTHER Pans, J. Morris, Birmingham.— 
Dated 5th November, 1873. 

This invention consists in constructing a durable and efficient joint for 
the covers of sanitary and other pans in the following manner :—To the 
under side of the top plate of the cover and at a short distance from the 
edge a conical, or inclined, or curved rim or flange is riveted, the lower 
cylindrical edge of the rim or flange nearly touching the inner cylindrical 
surface of the pan, an annular space triangular in cross section left 
between the cover, flange, and pan. The lower cylindrical edge of the 
flange may be provided with a washer or ring of india-rubber. When the 

an is moved about and the liquid is flushed therein, the force of the 
ushed liquid is broken by the inner side of the flange or rim, a portion 
only of the liquid escaping through the narrow space between the edge of 
the flange and pan into the space between the cover and upper part of the 
pan, from whence it gradually returns through the joint to the pan. The 
escape of liquid between the top of the pan and cover is thereby wholly or 
mainly prevented. Holes may also be made in the flange to facilitate the 
placing of the cover on the pan and the return of the liquid. 
3596. Prorgiunc Tues, R. Thomas, Llangefni, Anglesea.—Dated 5th 
November, 1873. 

This invention of improvements in propelling tugs suitable for towing 
a number of flats on canals without disturbing the water to injure the 
banks of the same, and without the use of the ordinary screw or paddles, 
consists of an iron steam tug having two sharp ends to enable her to go 
either way without the trouble of turning in the canal. Underneath 
the tug from one end to the other is formed on a circle of an arch form, 
so forming like two boats both sides of the centre arch. 
$597. Compressino Prat, W. R. Lake, Southampton-bwildings, London.— 

A communication from J. Moro and F. A. Moro, Paris.—Dated Sth 
November, 1873. 

This invention relates to apparatus chiefly designed for compressing 
t by the action of reciprocating pistons operated by toothed eccen- 





ox the said apparatus being provided with valves and other con- 
trivances to insure a proper f and di of the peat or other 


material. 
8598. Grinpivo anp Mrxivo Printers’ Ink anv Cotours, 7. 2. Kingdon, 
Wood-street, Exmouth-street, London.— Dated 5th November, 1873. 

This invention consists in the application of two rollers placed in 
suitable bearings one above the other in a machine for grinding colours 
or ters’ ink. The top roller is of less diameter than the lower roller, 
and their contact is regulated by adjusting screws. By these means the 
colours are nore perfectly d, less power is requi and the darken- 
ing of the colour is avoided, whereas by the three roller machine in 
ordinary use many defects exist. The hine is quently easily 
cleaned by means of turps and rags. 

3599. Roapwars axp Patus, G. B. Galloway, Millwall.—Dated 5th 
November, 1873. 

Planks of wood on edge are laid in alternate Rye) BED coment or 
metal between them, the wood resting upon concrete or upon iron plates 
as « foundati io t tion chiefly relates to details of a previous 
patent, No. 1757, of 1871. 


3600. Freprvc Carpino on orueR MacuINEs, D. Macmillan, Hudders- 


feld.— Dated 5th November, 1873. 
One improvement consists prineipally in constructing the weighing 
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scale 80 as to divide along Homiédie and Gop thy Sines mate Geme 
en the two halves. provement ae in a 


for the hook toothed Wheel and ta spring casing, «pln 
som . pulley with a belt, which is rere ae 
Hersh fat ehaie te bat end weer Oe demang aed Ges wer 


project 
Set Dyep —, Bieacnep Yarns, J. M. Johnson, Mirfleld.—Dated 5th 
raha dd ey lesa tat ng aps ier bag gd 

been or, 
Tech in the" cop” or wound from the or boa into hanks, and 
This i Soy Pine acbuine in dyging 0 or 


then dyed or b 
bleaching the cotton or other fibrous substance in 
oe a scan oa Whey 
reeling and winding the 


before the roving and spinnin a < 
effected in time and labour, r= | — 

hanks of yarn is entirely dispensed 
83602. Facitrratine Parntine in Rotary Wes Paixtine Macnines, W. 

Saunders, Telegraph-street, London.—Dated 5th a 1873. 
This consists essentially, First, in me ty plates or segments 
linder. @ type is ta; in one direc- 
the taper type in a chase curved to fit 
provided with appliances for securing it in 
3608. Soaps, B. G. P. Thomas, B 


ant communication from J. 
Persoz, Paris. —Dated 5th November, 1 


This provisional cation ym S ong * dissolving oils or fatty bodies 
in a heavy oil and forming soap in negate oa ee ete SS 
addition of alkali. Sodic and ht oil in- 
stead of a heavy oil. The light oil is removed by dis 
83604. Kiins, W. F. Beart, Godmanchester.— Dated “ ot 

This provisional specification describes a kiln of the “ Hoffman ” de- 
outgtien, and the mode of working it. A small furnace or fire-hole is 
provided for each compartment. 

8605. Wasuine Casxs, Borr.es, —s OTHER VESSELS, G. A. Haycraft, 
Faversham.—Dated 5th November, 1 

This invention consists in a vibrating platform su ded by cords, 
chains, or rods from an overhead support, aid latform having an eccen- 
tric or ey my) motion imparted by a cranked shaft or equivalent device, 
the casks (or other vessels to be cleansed) being supp with water and 
fixed on this platform by suitable means. 
secs. ng Way, C. Jordan, Newport, Monmouthshire.—Dated 6th 

‘ovember, 

The object Fie enentien tebe Giamatti switches, crossings, 
and points on the main line at or near such Sate stations, and turn- 
—_ — bn a this by " na —— the main 

e e adjacen 3, aS and engines, by means of 
hydraulic cranes, traversers, or other suitable machin: ad 
3607. Se.r-Licutisc Gas Apparatus, M. A. a ‘Leadenhalt-street, 

London.—A communication from F. Korwan, Mannheim, and M. 
Flurschein, Frankfort on-the-Maine.—Dated 6th November, 1873. 

The chief feature of novelty in this invention is the maintenance of . 
minute flame in an auxiliary burner from which the illuminating burn: 
is ignited, and it consist i in the ~ loyment of a fiexible oe movalie 

by the p the gas supply for automatically 
opening and closing the “cock or “costes of the ‘mer or burners, 
and in the means provided for regulating the supply of gas to the auxi- 
liary and main burners, and in the mode of pivoting and secu the 

oier. of the stop-cock in place, and in the employment sl a burner of a 

peculiar kind to perform the office of the eaxiiecy burn 

soos. = or CovERINGS FOR THE Heap, 7. ae iain Dated 

met hates of novelty which constitute this invention are, the arrange- 
ment or construction of hats, caps, or other similar coverings for the head, 
so that they can be used as floats or ,belts for supporting persons cast 
into the sea. 

8609. Pic Inon, J. WV. Ormiston, Shotts, N.B.—Dated 6th November a8 | 

The feature of novelty which constitutes this invention is the apting 
of the carbonates of iron for the = of iron suitable 4 a 
we Siemens, and Siemens-Martin processes for converting pig iro 

nto s 

8610. Taps on Vatves, J. Gurney, Bradford.—Dated 6th November, 1873, 

The invention relates to that class of taps or valves in which an india. 
rubber diaphragm is used, and consists in d ig with any mechanical 
means for acting upon the diaphragm, and in making the diaphragm solid 
or without any hole in the moving portion thereof, whilst the pressure 
of the liquid or fluid is caused to open or close the passage through the 
tap or valve by acting upon one or the other side thereof. 

3611. Supports ror Encines ror Borina Hoes 1n Rocks, C. J. Ball, 
New Bridge-street, Blackfriars, cor gga from J. 
drancois and G. Dubois, Liége.—Dated 6th November, 187 

This invention relates to carriages used for suppoi Grills employed 
in yA —— or drifts through rock, and ey of an open vertical 
frame, kk end of which is supported b; —— vided with 
a pair of ph aad running upon rails laid yh C) TTnese wheels 
are driven by om and oe so that the Ae readily 

d to or withd: the face of the rock. pay be cendliy 

Tcl at some Gstane, fom th fat egy of to rata rae, te 

atter is sup) yy another m the rails. 

A strong vertical screwed pkg Bele em at each side of the back end of the 

vertical frame, and two similar bars are arranged vertically, one in ad- 

vance of the other, near the front edge of the vertical frame, and at or 
nog = its centre (in plan). The cradles or frames carrying the cylinders of 
neh are connected at their back ends to Fe ged fitting 
upon the screwed bars at the back of the frame, which blocks can 
only at any desired ——_ Me the pnmen | bars. The front ends 
be the cradles or cylinder rted by arms projec ting 
laterally from blocks is slay 0 rly adjustable, an on fixed upon one or other 
the front v oa with slots, in 
which movable on ports vac which carry thi les or frames. By the 
arrangements @ the direction of the "bales bored by each 
engine, of = “uich one po more dopey be used at 
framework, may to a considerable extent both laterally and 
vertically, and eas} Pmmoms is provided — = sides of the machine. 

Sometimes the cradles of the attached to one only of 

the vertical screwed bars by means of a Send-ooehes joint or universal 

joint, fitted at or near the centre of the cradle. 


3612. Rovanentnc HorsesHoss, J. C. Elliot, Moulton, Northampton, — 
Dated 6th November, 1878. 


hening consists chiefly in the ay 
and use 0 liarly and s hoy LE nails, w can be 
quickly applied to or rem ton the animal's feet 
by means of a punch and _——. The heads or = oe of the 

d nails are ros or side ool — ne are formed 
of steel or hardened metal, = by pi of a pyramid 
or wedge, or of a cone with a AF point. 


3614. > tee Macuines, BE, Moreau, San Francisco.—Dated 6th November, 
18' 


said invention relates to that class of sewing “4 
aoaigned for embroidering and stitching buttonho! rst, 
ment and combination together of a needle — shuttle, a 


les, and consists, Fi 
in th 
holding 5 cad feeding clamp, and a take-up mechanism, for 
a lock stitch. Secondly, in the form and construction ‘of a holding an 
feeding clamp. Thirdly, in mechanism for operating the holding and 
feeding clamp. Tairdly, in the employment of a pom Bey of gauges with 
the feeding clamp. ee oe in the combination and arrangement of parts 
for rendering the machine adjustable. ry in the manner of operating 
the take-up mechanism. Seven‘ nis ot with a — 
driving and clamp operating mechanism of the parts for actuating th 


needle. 
8615. Dverno, A. , Bev. Grove Hi Clapham-comnon, 8. W.—A commu- 

nication Vignat, Saint Btienne.—Dated 6th 
November, 1873. 


from Messrs, Corron ai 
One obtains upen raw manufactured stuffs of two or more differen’ 

textile materials certain effects of colour, which so far could pepe AL be ob 
tained either by the waving of materials wes dyed, or by prin! 
The advantages are, First, a cheaper stuff. Secondly, a att wht 

d, is capable of being dyed the colour req! by 
the taste and fashion of the day. 
8616. Rartway Points on Swircues, F. Birch Ross.— 

Dated 6th Ne , 1878 dettbesiok: Steen: 


According to this ieokatien facin ts —y from the main line on 
toa branch line are made Mw pols RE SL 








and free type on the same 
tion; and, Secondly, in wm 
the cylinder. The chase is 
position. 








The im roved means of lication 








Pu im in 
atone 2 pe At 





the unlocking. A flexible or resilient action is given by springs connected 3632. Treatinc 


with the “lever.” 
$618. Worxrc Surrs’ Yanps, H. D. P. Cunningham, Alverstoke, Hants.— 
Dated 6th November, 1873. 
This'provisional refers to a former patent of the same in- 
=) dated 9th yp eet 


ry pte i © Tmoearona FOR Ranway Sienais, J. J. F. Stevens 
Southwark.— Dated 6th 





The q' 
SSS —y St ‘which removes the s 
moved so spring 
ntact is made, and when it cede 
only one of the metal pieces, contact is 
3620. Motes ror Srinnino, 4 x pw nae wl and J. Oldfeld, Man- 
chester. — Dated 6th November, 1 
This invention relates to cae of regulating the position of the 
“nosing peg.” 
8621. Wearinc APPAREL ror Cuttpren, LZ. Warmington, Bootle-cum- 
Dated 6th Ni 


Linacre, lovember, 1873. 
The features of novelty pe stitr 
ns Oe oe parel for children which will combine 
booterkins, gaiters and or pairs ters and drawers in one ent, 
and consists pote ptt up the legs and forming 
thereon drawers in one piece with the booterkins, or with the gaiters. 
jn eg Re ed then op, hem with a 
cord, tape, or ribbon to draw them in round the wearer’s waist. The soles 
of Go ecteniee aay So See with leather, cork, or other material to 


+4 


consist in manu- 





83622. Sarery anp Revizer Vatves, J. W. Melling, Wigan.—Dated 6th 


November, 1878. 

its invention consists in making the valve and seat with two faces, 
and ty exposing only 0 past of the cove of Sho webre t0 Go puuatase of the 
steam when the valve is closed, but se Sette blowin off ptt is reached 
and the valve is slightly raised the steam the ordinary way 
through one uf the faces, and is admitted under ¢ other face and to the 
other portion of the valve, thus acting on a greater area. 

83623. Squart oR PARTIALLY SquaRE CorNERED Bonpinc Rout Tixzs, 
Y. Poole, Weston-super-Mare.—Dated 7th November, 1873. 

This invention combines the roll and fillet principle of roll tiles with 
the “ break joint” principle of slates or at ie tiles, and so to get rid of 
cut off corners. The tile is square at each of the four corners (subject to 
the taper of the roll and —_ and is laid to ‘* break joint.” object 
is attained in this manner. a fillet the whole of the tile 
on the one side, and a roll fitting this Dapee des Fragans of the tile on 
the other side pe Seeman lets to each 
alternately, but not pref ly), and in “= middle there is a roll not quite 
the wae S&S e Ne = will = to nae iy byl ad 
tiles, thus forming a p” upper tiles, or may not do so by being 
chester. The frst course is laid as usual, the course above being laid to 
“break joint,” with their rolls and fillets per by om the plane surface 
above the short centre roll of the > below, and ‘ manner with the 
other courses. This “‘ breaking join‘ ” also forms a “ bonding p! 
a lower tile forming a tie or d to the e two upper tiles above it (and 

upon it), and an upper tile ae its middle roll a gripe to 
the roll and fillet of the two oe lower tiles below it. ws rolls may be made 
either round, square, , plain, Se ae ee 
8624. BrEeakING oR Despresnerase Peas, nem, Inptan Corn, &c. 





J. Douglas, Stranraer.—Dated 7th November, 1873, 
Lame be eet of novelty which constitute this invention are :—First, the 
serrated m or cylinder; Secondly, the adjustable knife-edge 
or plate. 


. MANUFACTURING Soe ArTIcLEs in Wire, H. Riviere, Bayswater, 
—Dated 7th November, 187: 
ese improvements nn 4 in hi pore rm - mod 
or oe wire us working ur 7 
= or more parts. ‘the mach machinery for pointing P 
atpalaet to a or pe to Bn ny | Sith 
‘or bending consists of 
ch oy ae Fr Pushed into the = 
by bars, and held by clamps while the downwards 
ison, laterally by a slide, ——— by a lever, a finished by a sli 
plate moving backwards on it. They are then slidden f , and taken 
off by a series of holders. The ends may be fattened by d a esem to 
ben The for has the articles placed in it by the 
holders before ee and round short mandrils th 
of levers wor'! an eccentric ; when intended for clamping they are 
transferred to a Lease 9 for the The machine for stamping wire 
consists of an eccentric connected toa die, causing it to ms apy — 
the wire is drawn over it by an arm and clu’ 
attached to the eccentric. e uuadonled 


an axle and lever, which descends ps with wires, w! 

have parts flattened by the stamping > ne teen are fed in and cut off 
by arack. Pins in the frame previous), are now inserted, the 
clamps closed. and the ends of the turned by arms at the back of 


inti —"" 








plates. When released they are poorer A a plate between the 
pn ang When placed crosswise they are clamped by plates with a 
curved die. 

cone. Puppiinc Furnaces, R. 8. Casson, Brierley Hill.—Dated 7th 

pt. . this the bed or floor of the heating or preparing 
di i ti or floor e or 

chamber in which the iron or steel is heated or melted oA ate pay 

t said bed 


duction into the puddling chamber is made movable, so 
}-s be raised and Nowened 


of the — can and inclined, the 
lower of clined bed when raised being turned to’ towards the 
C) into the 1. ae aout When the bed is raised the liquid 
metal t! aoe vane Site os Sen, eo the metal is heated 
without fusion, the said pushed from the 
said bed into the puddling chamber. Mechanism is described for 

and lowering and os e oe inclination to the movable bed 
the ig cham! iron screens, su parallel to the 
pada BL al jensen» Men E © workman from the 


heat of the furnace during the Adlicy operat i 
kept cool by air ascending belwem thon om 

accumulation iy -— Py aber F 5 pI ener agle { 
means of an vervengement of for — and ay | ternate bars, 
= ad and lowering place alternately on their front and rear 


a. Forniture, M. Samuel, Holborn, London.—Dated 7th November, 


1873. 
furniture nee ges of re used for one or 


consists in making 
pyre F ay covers. pane arene 
ible the width of the couch itself; pro- 


vision is —~ for storing cae and other articles. 


83628. Gas-nox AND REVERSING GEAR APPLICABLE TO Siemens’ ReGENE- 
RATIVE Gas Furnaces, F. D. Nuttall, 8t. Helen's.—Dated 7th November, 


This consists in replacing screw stop valve situate pase the valve, 
known as the gas valve, by & Wisetiie waive te the 
the gas-box at one side of the said gas reversing valve. With gas bo: 
and reversing ani valve as described, a door is 
placed “—— e gas —_ valve ion an 
and the 96 Sate ae ee Sat 


the of 
»T Saonkeneen a f removal of ithe aad said 
8629. Facitiratine THE MAKING OF SKEP AND OTHER Baskets, 7. Smith, 
tg 2 gd 7th November, 1873. 
Adjustable sockets are fitted in frames, the sockets being made to 
sessive the vestiosl rite qweed sole) of the skep. The frames are free to 


be turned in any 
3630. Meratuic Commassenn, J. H. Johnson, Lincoln’s-inn-flelds, London. 
M. B. Gauthey, Paris.—Dated 7th Novem- 


—A communication from 


ne Uriuisine Sew. 


‘AG + Ae — decal 
Dated Tih November, 1873," 
render 





toge' with double the 
pict Hee of calcium or quick lime, 
ered slack b; y= &Y water equal to the 
—- hae whale maastbe and mixed by means 
eons. 5 pane meray om, 4 A. V. ame, Chancery-lane, London.— 
ion from V. farsa oe Parte wis.—Dated 7th yore 1873. 
The obj pone we of this invention is PLS tate the aging 6 of braid mana 
fabric to be this ¢ rhe 


to ornamented by em! eye A ery. 
are provided which well insure the id bobbin haider, “the braid guide, 
and the braid layer all following the axial motion of the needle bar. 
83635. Onpnance anv Provectixzs, C. J. Little, Chichester-street, Padding- 
ton.— Dated 8th November, 1873. 

The teatures of novelty which constitute the invention are the gun being 

manufactured in two halves laterally, and bolted or otherwise put to- 
pieces being ee: 





chase of the gun, to tation of th shot The contre line of the 
ol cause ro! ion Oo} ie 10 ie projec! Ww 
pay ache tc alg curved 


gether, tongue 1 suitable grooves to prevent the 
escape of gas from the po The centre 
line of the rear end of the bore Toso of tho gus, for the explosive compound, 
termed the breach, being either above or 


has air recesses on its sides to maintain and 
F. A. Darlington, 8t. 


— Dated 8th Novem- 
This said invention relates to novel machinery for effectin; a 
chouiee ef gus tebete wits cock onl thosemeed er dieungo of ts 
ig of gas w e veug Xf or arge 
coke from the — pay said invention consists, First, in the combina- 
tion of a scoop wii a ee and with oieling mechanism, 
Sat S the - is brought into the required tion for recei’ 
cer the same into any or all  j e retorts. The sai 
——— ate the aes ofa ino for 
withdrawing the contents of the retorts, and which occupies the same 
place So, the seedhine as the afenenehA soouy. This rake is 
to extend far enough into 4.4 retort, and having a screw 
or tral b blade which enters the re 
. CuTtine CoALs AND OTHER Movenaio, J. : "mg Glowcester-lerrace, 
Amherst-road, London.—Dated 8th November, 1 
This »: cation describes modes of constructing revolving bar cutters 
grooves into coal or other mineral; also causing such cutters 
to be swept round in the are of a circle 80 as to cut a groove of any 
desired depth ; construction to be driven by hand 
power or by rotary engines when such descriptions of cutter are 
3638. Smx.tinc Inon anp OTHER OrRzEs, G. W. Hart, Upper Norwood. — 
Giemaaiodiena f this im tion describes burning the CO gas formed 
ven: gas form 
in blast farnsoes by introducing si terowit atthe base ofthe furaaoy 
and thus converting the CO into COs, Saas 9 
a regenerative furnace con 
verted into CO, to be again u Suc for basting. Sistheds ane cine 
described of u' the otherwise waste heat of the CO, as it leaves 
the blast furnace. 
3639. , Reomamee AND CONTROLLING THE FLow ov Liquips, R. Boydell, 
—Dated 8th November, 1873. 


|_mis in — refers to tmprovements in the ce poco ean cocks and 
ps w! made -closing for the purpose of regula’ and con- 
trolling the flow of water or other liquids so as to prevent waste. 

os. pone anv Cuasps, J. Cheshire, Birmingham.— Dated 8th November, 


mis eo Somutas the Sant and back of studs in two 
separate — having a tubular grooved shank flanged 
on the inside; the other portion a bar shank with slots cut upon its sur- 
face, so that when the bar is pressed into the tube the slots become 
locked with te anges These tubular and bar portions may also be 
as 


3636. Cuarcine anp Discnarcinc Gas Rertor’ 
Portland-place, 





3641. Gas Cooxino Apparatus, 7. Peacock, Wood-green, and J. C. Pea- 
cock, Fy Park-rond.—Dated 8th November, 1873. 
The object o of invention is to economise the heat derived from the 
oo ier toe salty 
fore for the coo! of 


Vienae’. to Lether by yy ——— hereto- 
whether or process, 
Lag end the inventean foams an oven containing 2 ges butaee wah 

sckaig tt quak Gate ~ ‘afc between ih caving andthe ining 

my From we ea as) ween the and 

lin, to 3in., which 1 filled with tables “testi 
soe. 5 SEaTs 4 Desks ror Scuoots, W. J. Martin, Bradford.—Dated 8th 
November, 


This in invention consists in arranging tn @ compact form, a desk and 
seat fortwo or more scholars. The seat is in front of the desk, and is 
7 Saat Galanin tres teks 
to afford stan 

in 


room for the scholars. The seat on one 
the “sitting cosemnndation for the desk immediatel 
front of it. Its construction is of page ee two cast iron standards 
seat and desk in one being prepared for screwing down to 
os floor. There is a foot-board and eteen for slates, inkwells, and 
3648. Preservino Meat anv Foon, F. J. Money, Brighton.—Dated 8th 
November, 1873. 

gen from the cases con the articles 





an_) 


ee made of two halves or parts, a separate handle 
applied to it. a short chimney is made to the lid and a rotating 
made in halves applied to it. The lid or cover is fastened to the body of 
vertical lever at the back of the chimney, e 
hooked and is made to snap upon a cross bar on 


body, to fasten the lid to the body. The snaj action of the lever 
is produced by « spring in the hollow handle of the lid. The thumb 
plate end of the lever is situated above the handle and near the junction 
of the chimney with the handle, so that while the hand grasps the 
handle the thumb may operate the lever f: . Instead of the lever 
fastening, a vertical screw occupying the same as the lever may be 








ai Tacit to frames pleat nut 
use 
their centres. The sh aban toeent diel ca te 
teath on the foundation plate 


age 
: 
| 
| 


| 


ee dusk ent tes ange ee eg cers 
catch is and the from the said ted. 
Tho clouing pos has the sane curvature as the catchy and into and 
fills up the opening in the catch. By the pressure of the pin upon 
ere ee eee ee} nade © ees ee 
of the pin into the catch. After the pin has passed into the 

closing piece rises and again closes the catch. 
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$647. Testinc Soman Raviation Taermowerers, J. J. Hicks, Hatton 
London.— Dated 8th November, 1873. 

This invention relates to the application of means for indicating the 
more or less perfect h ter of the produced within the vacuum 
chamber. For this purpose a platinum wire is sealed into each end of 
the*vacuum chamber, each of such wires being connected with a battery 
from which a current of electricity is passed through the vacuum 
chamber. 

3648. Sizixa awp Beaminc Yarn, J. Bullough, Accrington.—Dated 8th 
N 1 


lovember, 1873. 
5 constructs and actuates the machine that the yarn com- 
> gre pee shall be delivered to its beam without and 





each warp 
Laver par rho ter the beam exerting any tension or drag on the yarn | 
occasi: on the yarn to } 


‘urther than that ioned by the mere winding 
a delivered to the beam; the two or more weavers’ beams 
arranged and operated as described. 

3649. Sroxx CrusneR, J. and J. Hyde, Seend, Wilts.—Dated 8th November, 
187: 


3. 
is i d hi ists substantially of two upright levers or 
suteamtie the lower ends of which is fitted a gudgeon, each end of 
which work in a slot cast in a bed plate. Upon the inside of the lower 
parts of the said levers are cast a series of V-shaped ribs or grooves 
ing 





runn lel with each other, or standing in a vertical direction. and 
being wider at those parts of the levers where the said ribs or grooves 
begin than at their Seer extremities, decreasing, that is, from their 
upper to their lower parts. The stone or ore required to be crushed or 
broken is fed by suitable means between the said jaws, which are 
actuated a steam engine and piston, fixed or attached to the upper 
ends thereof. the rod passing to the opposite jaw or lever. and the stalk 
or rod of the slide valve being similarly connected ; so that when steam is 
put on the said jaws or levers are worked back wards and forwards, one by 
the piston and the other by the cylinder, and the two jaws or levers 
working in opposite directions, the required movement is given to the 
slide valve, and the stone or ore within the said jaws or levers is 
at the lower extremity thereof to a proper degree of fineness, the size of 
ts being regulated by a screw wedge provided in the slot of 





the frag 

the bedplate. ; 

3650. Prope.tinc Tramway Cars AND OTHER VEHICLES, D. Spill, High- 
street, Homerton.— Dated 8th November, 1873. 

This invention relates more especially to the propelling of tramway 
cars, and consists essentially in the application and use for that purpose 
of what are known as atmospheric engines, whether working with a 

enum or with a plenum and vacuum bined, the at pheric air 

used either alone or in combination with hydrocarbon, carburetted 
or sulphuretted fluids, vapours, or gas. The power is transmitted from 
the engine by a driving disc wheel and adjustable friction wheel working 
in contact with the face thereof, the shaft of the friction wheel being 
connected with the running wheels by pitch chains or gearing. By 
bringing the friction wheel nearer to or further from the centre of the 
disc wheel, and by bringing it to one or the other side of the centre 
thereof, the speed and direction of travel will be reversed, and by bringing 
the said friction wheel into or out of contact with the driving disc the 
vehicle will be started and stopped without arresting the motion of the 
engine itself. Brakes are app! or taken off simultaneously with the 
throwing out or bringing into action the friction wheel. 
3651. DirrerentiaL Evxorve Counters, A. Lafargue, Queen Victoria- 

street, —Dated 8th November, 1373. , 

This invention is for the purpose of registering the speed or revolutions 
of steam engines, shafting, or any other rotary motor, however high the 
velocity, and to indicate the same up toany number of revolutions, either 
forward or reversing. 
$654. Muriatic Aci, J. Young, Kelly, Renfrew, N.B.—Dated 10th 

November, 1873. os ‘ " 

The feature of novelty which constitutes this invention is the obtain- 
ment of muriatic acid from chloride of calcium, by mixing it with silica, 
heating it to redness, and submitting it to the action of steam. 

83661. Door Fasteners, H. Jubber, Clanricarde Gardens, Kensington.— 
Dated 10th November, 1873. 

This provisional specification describes a door wedge to fasten doors 
opening either inwards or outwards. 

83665. Improvep Excavator, D. Rowan, Glasgow.—Dated 11th November, 
1873. 

This invention consists in the construction of an excavator—for digging 
and lifting or dredging earth, small stones, and water out of the centre 
of iron and other cylinders while sinking ‘these for foundations, or for 
sinking wells or pits, or for other dredging purposes—in a hollow semi- 

- circular or bowl-shape below, and open above, in four or other number of 
domed sectional plates of iron or steel, jointed loosely and close at their 
edges, each formed with strong ribs inside, jointed near their upper edge 
to the lower ends of sustaining arms fixed to the lower end of a hollow 
spindle, which carriesthe whole excavator while lowering it by a chain 
and shackles attached to it direct or to « sliding collar on it, and a wéight 
coming against a fixed collar at the top, which collar when used has links 
attached to a continuation of the ribs up beyond the oscillating sections, 
so as to tilt their points out vertically when lowering as diggers, assisted 
by the weight of the solid lifting bar, working loosely within the centre 
ob the hollow lowering bar. and attached by a lifting chain above, and by 
a link at its lower end to near the point of each sectional digger, so as to 
force them out to the vertical digging position, with great power by their 
whole weight when the lifting chain is slack, and they are turned on the 
carrying arms of the hollow lowering spindle ; and drawn in again to the 
bowl-shape with great force by the lifting chain and central spindle and 
link attachments to their points (when the lowering chain is slackened), 
so as to enclose and lift the earth or other substance being excavated or 
dredged. These chains may be actuated by the ordinary chain barrels 
of hand or steam winches, or crabs and cranes, the one chain being left 
slack when the other is carrying the excavator. 

3672. Bessemer Sreet, W. Deighton, Workington.—Dated 11th November, 





1878. 

Theobject of the invention is to economise the time now lost in the 
ordinary mode of working and repairing Bessemer plant for making steel, 
and the invention consists in having at least two spare converting vessels, 
and arranging so that when the “‘ converter” at work requires to be re- 
lined or repaired it can be lifted from its bearings and deposited in a 
water tank tocool, one of the spare converters already prepared and 
heated by fuel and a blast then being placed in the working bearings for 
the “converter.” The converter turns towards the cupolas which supply 
it with molten metal, when the molten steel is to be poured into the ladle 
which is suspended from a travelling crane or other lifting mechanism so 
as to becarried to any convenient place for moulding into ingots or cast- 
ings. The cupolas which supply the converter are placed by preference 
in a row parallel to the axis of the converter. 

3677. Paper Baas, W. Morgan-Brown, Southampton-buildings, London.— 
A communication from L. C, Crowell, Boston, U.8.—Dated 11th November, 
1873. 

The ities relates to a new construction or formation of a paper bag, 
and toa method and mechanism for producing such formation. The new 
bag is made from a continuous strip of paper by forming a narrow fold at 
each of the two opposite edges of the strip, applying paste on the inner 
surface of the folded edge for half of a bag-forming length of the paper ; 
then applying cement on the outer surface of the said folded edge, for 
the whole or for half of the bag-forming —— ; then folding said length 
by a cross-fold at the centre, soas to bring the respective folded edges at 
the tive sides together, the bag-length, or the length having the 
edges thus united, being severed from the continuous strip and forming 
a bag having a whole or uncemented bottom, and having at each side in- 
wardly projecting edges, which being pasted together to close the sides 
are also pasted to one side, and to one side only of the main portion 
of the bag within the bag, the edges thus extending into the bag, but 
not forming salient projections. 








83680. Curtinc Fiuxs, A. Weed, Southampton-buildings, London.—Dated 
12th November, 1873. . 
This invention describes an imp t in hines for cutting files, 





wherein the spur raised by the preceding cut is the guide to the place for 
the cutter to receive blow, the feed of the file blank being caused by 
sn yaw wat 





3697. Gases ror IttumiNatine, M. Benson, Southampton-buildings, 
London. -A communication from G. W. Morris, J. 8. Robinson, and G. 
N. Makenzie, Baltimore, U.S.—Dated 13th November, 1873. 
P +4 lake don 4 








The Pp cing vapour or gas from oil, petroleum, 
and other oleagi and carb bst by passing super- 
heated steam through pipes in the body of the oil. By thus using super- 


heated steam for ae the oil the formation and deposit of solid 
carbon is prevented by the application and diffusion of heat in sucha 
manner and degree as is requisite without d posing it ; and by mixing 
superheated steam or vapour with the vapour or gasthus produced they in- 
crease the heat, combinethe pm poms uce gas forilluminating purposes, 
secure perfect combustion, save ly in the quantity of carbonace- 
ous substances required, and in a more economical way than has hereto- 
fore been accomplished. By this improvement a carbonated hydro; 
gas is produced by d posing superheated steam, and carbonating the 
same by means of a carbon gas made from petroleum or any other oleagin- 
ous substance, and eembining the same together under great heat, thereby 
duci xed carbonated hydrogen gas in the manner hereinafter 
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a 
3708. Fastenrcs ror Connectinc Sash Corps ro Winpow SasHes, 
G. B. Mewis, Birmi —Dated 14th Nowember, 1873. 
This i ti sist: fastening having three points, a central point 


anda curved or horseshoe-shaped head, the extremities of which are 
pointed, the central point projecting beyond the outer ones. In.conne:t- 


tag made cord by this fastening it is driven home, its middle point 








made to pierce the cord and penetrate the wood, while its outer 
enter the wood and causé the cord to be gripped very firmly between 
head of the fastening and the sash. The head of the fastening may 

be made of a semi-tu a of metal with side wings or attaching 
ie: by the poi: 


pieces. The cord is 
semi-tubular head. e semi-tubular head may be papel <4 the cord 
more effectually by attaching the said head to the sash or s 


or screws, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

STRIKING firmness characterised the quotations this afternoon 
in Birmingham and yesterday in Wolverhampton for all first-class 
Staffordshire bars. The Earl of Dudley maintained the 
£14 12s. 6d. price of his house ; whilst Messrs. Bagnall (Limited), 
Messrs. Barrows and Sons, the New British Iron Company, Messrs. 
Philip Williams and Sons, and a few others, were firm in requir- 





| ing £14. In my communication of a fertnight ago I used the in- 


formation thencurrent on Change to the effect that Messrs Bagnall 
had, like Messrs. Thorneycroft and some otkers, adopted the £12 
scale, I now, however, learn that the information was founded 
upon misapprehension ; and that as now, so also then, Messrs. 

all’s price has been £14. Nor was there, I learn, any reason 
why it should be otherwise, as the firm have as good an inquiry 
for their iron at the prices they find no difficulty in obtaining as 
they can meet. Hence, their works are this week, for in- 
instance, in full operation. I should much regret if either buyers 
should have been misled, or Messrs. Bagnall inconvenienced by my 
former statement. Consumers of marked Staffordshire bars of a 
high class never had so little scope as now, either for negotiating 
with makers direct, or through makers’ agents. On the other 
hand, there was —= time when gvod iron of a miscellaneous 
class was more open to bargain making; or when common finished, 
whether as bars, or strips, or hoops, sheets, or plates, were lower 
than now, with best bars standing at £14, and a strike of colliers 
pe 

Most of the mills and forges where anything has been done 
during the strike are displaying more signs of activity now than at 
any other period since the strike began. This is traceable in part 
to a better demand on the verge of the Whitsun week, and in 
part to the desire of the employers to afford their men the means 
of keeping the holiday, certainly after some fashion. 

The demand for pig iron keeps inactive, and four more furnaces 
have been laid off this week Messrs. H. Ward and Co., Messrs. 
Groucutt and Son, and the Patent Shaft and Axletree Company 
have each stopped their last furnace; and on Wednesday the 
Darlaston Steel and Iron Company blowed out a furnace. This 
makes only forty-two in blast against 111 out. 

Around West Bromwich there is great activity at the pits, 
where the old wages are being paid. Birmingham customers are 
giving a guinea for best coal, and 18s. 6d. for lumps, as fast as it 
can be sold; and one colliery, that of Messrs, Allen and Co., are 
working double shift. The excellent local demand at high prices 
is leading to the opening up of a great deal of old colliery pro- 
perty about Great Bridge and Wednesbury ; and from some of the 
pits very splendid thick coal is being obtained. Whilst the prices 
we have quoted are those which are being obtained in the best 
cases, there are instances in which less valuable coal is being 
offered for forge purposes at under 15s.; but the ironmasters to 
whom it is offered. prefer to give more money and purchase from 
a distance, rather than by buying here virtually encourage the 
continuance of the strike. Coal is coming in from North Stafford- 
shire at under 16s. a ton cash, and an abundance of Derbyshire 
and North Wales coal is obtainable at 17s. a ton—all short weight. 
Certain works are being largely supplied from Derbyshire. 
Coalowners from a distance are pushing business here, and not 
without a fair measure of success. 

As to the future of the strike, coalmasters say that they find 
that real steady men, who are not fond of being kept in idleness, 
are fast sickening of the hfe that they are now leading, and the 
do not believe that such men will be content to remain muc 
longer as recipients of union relief when constant work is avail- 
able for them at rates of which they should have no cause for 
complaint. It is affirmed that no great amount of inconvenience 
is suffered by ironmasters as the result of the strike, the fuel 
sent up from the pits at work, and that sent from other districts, 
being sufficient to keep in operation the furnaces and mills for 
which there are enough orders. Masters point out that the greaé 
mischief wrought by the strike is the unsettling of the market 
by preventing buyers forwarding orders. Recent remarks of 
union officers are being much criticised. It is not believed that 
the inducement which is now being held out for higher pay asthe 
strike is prolonged will be sufficient to prevent the gradual re- 
turn to work of those miners who have for many years been en- 
gaged under respectable firms, and who would esteem it a grave 
calamity to have to leave the employment in which they were 
found when the strike began. 

The desire is very strong in the open market that the masters 
would end the strike by accepting the men’s conditions to submit 
to arbitration, the more so as there are not wanting evidences of 
the extension of the movement by some colliery owners to pay the 
old scale of wages. 

The difficulties which masters experience by reason of the action 
of the workmen employed at the pits is causing increased atten- 


tion to be given to apparatus for the saving of manual labour; and | 


it is hoped by masters that the effect which so often follows upon 
a strike will ensue in this case, and a iderable impetus be 





given to the development of machinery applicable to coal getting | 


ander the varied circumstances peculiar to this district. Unhappily, 


no great encouragement is derived from the operation of the | 


machine from which so much was anticipated in the making of 

uddled iron, The information in this district is, that the work- 
ing of the rotary furnace in North Staffordshire has not been 
attended with greater success than its operation in the North of 
England, as recently described by the president of the Iron and 
Steel Institute. It is understood that none of the furnaces put 


up by Mr. Heath are now in use. The men who know most upon | 
p by aed 


the subject, and who have given most attention to it, are persua 
that in North Staffordshire, as well as in the North of England, 
the furnace will ultimately be employed with success, and ail the 
advantages derived from it that they at first anticipated. 

The engineering establishments are fairly off for work, consider- 
ing the disorganised sate of the iron market generally. There is 
less doing in the foundry pits in respect of chilled and other rolls 
required in the mills and forges ; but mortar mills used by builders, 
contractors, gasometer work, and pipe founding are affording quite 
an average amount of employment at the larger foundries between 
Birmingham and Wolverhampton. The higher class of machinists 
keep in steady employment in the executing of orders for miscel- 
laneous requirements in the varied foreign and the home markets. 

Amongst the alterations in miscellaneous hardwares it is made 
known that the heavier classes of bolts, nuts, and rivets have been 
reduced 1s. per hundred; that clasp, clout, and rose nails are 1s, 

r hundred lower; and that the discount of cut brads and tacks 
a been increased by 24 per cent, 

Tin and terne plates are dearer this week. An advance of Is. is 
announce, sn tin plates, and terne re are to be put up in pro- 
portion. Messrs. Baldwin quote I. C. charcoal plates at 41s, 

r box. 

Perhe inappeasable Nemesis has followed very quickly upon the 
heels of the miners who struck against a oF reasonable drop in 
Warwicssure. Although the striketermina’ obeeteigneoas, Sap? 
numbers of men are still idle—the effect in some instances of the 
pits having got partially flooded during the strike. The miners 
who are at work have resolved to contribute 2d. per day per man, 
to raise a fund for affording relief to the unemployed ; as, according 
to the ru'es, the union fund cannot help in such cases. 


[By Tetecrars.] 
WOLVERHAMPTON, Thursday. 
As the market closed here this afternoon great satisfaction was 
felt on most hands that there was some more probability of the 
colliers’ strike being adjusted, for it became known that Mr. 
rogden, M.P. for Wednesbury, was in communication on the 
subject with Mr. Fisher Smith, agent of the Earl of Dudley and 
chairman of the Coalmasters’ Association, with a view to 
about a basis of settlement amongst coalmasters. However, there 
was not much confidence as to a peaceful result, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE isa very unsettled feeling in the iron trade of this 
district consequent upon the strikes in the North, and at the 
Manchester meeting on Tuesday little or no business was trans- 
acted. Sellers, on the one hand, are hoping that the result of the 
oe of works will be a stiffening in | wy whilst consumers, 
on the other hand, are indulging the belief that the matter will soon 
be settled, and that prices will then be lower. At present prices of 
pig iron are stiffening very considerably, and No. 3 foundry is 
_— at from 77s. 6d. to 80s. per ton delivered in the Manchester 

istrict, whilst a few lots offering for guaranteed delivery are 
quoted as high as 81s. 3d. per ton. Forge qualities are worth from 
68s. to 70s. per ton. Transactions, however, are for the most 
_ confined to purchases for covering immediate requirements 

y consumers who have nostocks on hand, In manufactured iron 
there is also very little doing, and buyers are disturbed by low 
continental offers which prevent them from purchasing where 
; business might otherwise be possible. A number of Belgi 
circulars have been received in this district offering common bars 
at prices equal to about £8 10s. delivered in Liverpool or Hull, with 
other descriptions of manufactured iron in proportion. The local 
rates for ordinary crown bars delivered in the Manchester district 
4 about £10 to £10 5s, per ton, and puddled bars are worth about 
£6 10s. per ton. 

The position of forge proprietors and founders is slightly 
improved to what it was a week or two ago, toolmakers are 
moderately well engaged, and boiler makers are fairly busy, but 
both cotton and woollen machinists are quiet and are simply 
executing old contracts without new business coming to band. 

Wagon building as a special branch of industry is being consider- 
— developed in the neighbourhood of Wigan. A new company 
styled the Wigan Wagon Co., Limited, has just completed a por- 
tion of an extensive series of works, and Messrs. Clives, wagon 
builders of Bury, are extending their works at Wigan. 

The coal trade generally is not good, and although there is no 
material alteration in quotations, prices show a want of steadiness, 
The continued deficient supplies, however, help to keep up existing 
rates, but with a little more regular work on the part of the men 
a reduction of list prices would be almost inevitable. The men, 
however, are so restricting the get that no stocks are now being 
put down, and with a fair consumptive demand next winter 
there is every probability of prices being again very high. The 
average pit quotations range about as under :—House coal, 13s. 6d. 
to 15s, 6d.; furnace coal, 11s. 6d. to 12s.; burgy, 9s. to 10s.; and 
slack, 7s. 6d. to 8s, 6d. per ton. Inthe Manchester district the 
recent cold weather, coupled with the lowness of stocks, has caused 
an improved demand for house coal, but in engine coal and burgy 
there is a considerable amount of under selling, and from 10d. to 
1s, 3d. per ton under list prices being accepted to effect sales. The 
shipping trade shows some signs of improvement, and there are more 
inquiries both for coastwise and foreign shipments, with more 
steadiness in prices, although they are still relatively low. For 
coke there is not quite so much demand, and prices range from 21s. 
to 29s. per ton according to quality. 

Notices of a further reduction of 15 per cent. have been served 
upon the miners in the Ashton, Oldham, and Middleton districts, 
and this is likely to lead to a strike, as the men seem to resist, and 
the masters to insist upon the reduction, 

The Lancashire certified colliery managers have resolved to form 
themselves into an association for protecting their interests, similar 
to those already existing in other districts. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

No material alteration can yet be recorded in the general con 
dition of the trades of this town and district. In some branches 
| of industry it is complained that matters get worse, and that the 
| outlook is very dull This is the case with the cast steel trade, 
| and in a very great measure is descriptive of several other im- 
| portant industries. In each instance it is felt that much depends 
| on the American market. If that should open up freely and yield 

fairly good orders during the summer then all may be tolerably 
| well, but should its present utter prostration continue then it is 
| difficult to imagine what other source can furnish orders sufficient 
| to keep the works going at even their preseut very moderate rate 
of production. 

Bessemer pig iron is somewhat easier in price, being now 26, 
£5 17s. 6d., and £5 15s. for Nos. 1, 2, and 3. Ordinary hematite 

No, 3 is £5 10s., and No. 5 £7 10s. at the works. Cleveland pig is 
| rather stiffer, but there being no great demand, prices are almost 
wholly nominal. No. 3 foundry is about 70s. Most of the larger 
ironworks are slack in several departments, while making average 
time in others. 

The report of the directors of the Parkgate Iron Company 
| (Limited), Rotherham, for the year ending March 31, 1874, is of 
a very favourable nature, taking into consideration the unusual 
difficulties which have presented themselves in every branch of 
the iron trade. The works and machinery are stated to have been 
maintained efficiently, and in order to economise fuel a large 
number of hand firing boilers have been replaced by others con- 
| structed to utilise the waste heat from the furnaces. The re- 
| newals at the Holmes (blast furnaces) are proceeding satisfactorily, 
and it is fully expected that the furnaces and new engines will be 
at work within one month. The directors recommend the pay- 
ment of a dividend of £15 per share, free of tax. Of this £5 per 
share was paid on December Ist last. £5000 have been appro- 
priated to the reserve fund, making it reach a total of £15,000. 
The balance-sheet shows the total balance of profit to be £39,902, 
leaving £3382 to be carried forward to the next account. The 
assets include £196,299 for lands, buildings, machinery and plant 
| at Parkgate and elsewhere, and the stock of material, finished 
| iron, &c., is valued at £59,446. There was on March 3lst a sum 
| of £64,460 owing to various creditors. 

On Monday 103 delegates from various lodges of the South 
Yorkshire Miners’ Council met at Barnsley to discuss the proposed 
reduction of wages in South Yorkshire and North Derbyshire. 
These delegates represented about 23,000 miners. The meeting 

; lasted about six hours, and there was such divergence of opinion 

on the question at issue that when a vote was taken there was a 

majority of two only in favour of a reduction. On Tuesday a 

largely and influentially attended meeting of the coalowners of 

the above districts was held at the King’s Head Hotel, Barnsley, 

| for the purpose of receiving the reply of the Miners’ Association. 

as to the reduction of 12} per cent. Mr. Stewart, of Lundhill, 
presided. A resolution was read by Mr. J. Normansell, secretary 
to the Miners’ Association, which had been passed at the meeting 

| alluded to above. This resolution expressed an opinion that a 

| reduction in wages is inevitable ; but before the amount of such 

| reduction can be upon the question must be again la 
before every lodge before Thursday, the 2lst, so that a special 

| delegate meeting may be held on the following day to finally settle 

| the matter, with the understanding that the drop shall commence 
from the 20th inst. The coalowners’ ting was t fi 
further adjourned to Thursday week. : 

About 100 colliers are out on strike at the colliery of Messrs... 
Armitage and Co,, Dronfield Woodhouse, near Sheffield, in con- 
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uence of the firm having given notice of a reduction in the 
poe mee paid for tramming. The men refused to agree to 4 
and having served their fortnight’s notice left work on Saturday. 

The 200 miners who struck work at Unstone because they be- 
lieved their employer was supplying coal to a neighbouring pro- 

rietor whose men were on strike, have resumed work, having 

ound out that only two trucks of coal, previously borrowed, were 
being returned. 

The coal-field alluded to as having been purchased by the South 
Yorkshire Miners’ Association is situated at Shirland, near Alfre- 
ton, Derbyshire, and is of considerable extent. : 

The coal trade remains quiet, and the bulk of the pits are 
turning out a limited output only during restricted working time. 
Only an average tonnage is being sent for shipment, and the 
railways are ing a greatly reduced quantity to London as 
well as to sondille stations and inland towns distant from the 
eoal-fields. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE prices of warrants have fluctuated this week between 83s, 
and 88s., but a fair amount of business has been done considering 
the low state of the stores and supplies. The market was quiet 
but firm on Monday, when 88s. cash was paid for several lots, 
and on Tuesday, with a quiet business, the prices fell to 85s. 9d. 
cash, © 

The make of pigs is more restricted than ever, but the demand 
is so contracted that it is met without much difficulty. The a 
ments of pig iron from Scotch ports during the week ending t! 
16th inst. amounted to 6465 tons, Netage f falling-off of no less 
than 11,028 tons as compared with the shipments of the corre- 

mding week of 1873. The imports of Middlesbrough pigs at 
Snoiatiovis for the week were 2130 tons, being 1330 tons more 
than in the corresponding week of last year. 

In the manufactured iron trade the prices are firm, but the 
position of the trade is very unsatisfactory as regards the amount 
er work done. Some difficulty has been experienced at some of 
the mills within the past few days on account of the small sup- 
plies of coal, the miners being out on strike. A fair average quan- 
tity of iron manufactures was this week exported from the Clyde, 
the principal destinations being America and the East and West 
Indies 


There is still an abundance of coal in the market for general 
ses, although at some of the ironworks, where the supply of 
Fae is dependent upon the miners in the employment of the firms, 
hardly sufficient can be obtained. The prices are comparatively 
unaltered. So long as the blast furnaces remain out, there will be 
little alteration in the condition of the trade in the West. Orders 
are coming in more rapidly than of late in the eastern mining 
districts, where there are signs of the colliers, who have been very 
quiet during the strikes elsewhere, resisting reductions that have 
just been announced by the coalmasters. During the strike in 
Tmevdiien, the Messrs. Baird, of Gartsherrie, have had six of their 
coal-cutting machines continually at work, from which they 
have been getting an output of about 400 tons per day, which is 
equal to the work of about 150 men, and the hands required at the 
machines are three for each, or eighteen for the whole. Upwards of 
thirty of these machines are in course of construction at the new 
works erected recently by the Messrs. Baird for the purpose at 
Coatbridge. 

The ironworks in the county of Lanark are for the most part 
standing idle, numbers that were relighted having been again put | 
out, on the miners declining to accept the 40 per cent. reduction. | 
The employers appear, however, to look hopefully to the future, | 
if one could judge from the extensive repairs and alterations that | 
in many places they are making on their furnaces. 

As to the miners’ strike, it is at present more widespread than 
ever. In some of the larger sale localities the men have got back 
all the reductions, with the exception of the first 20 per cent., and 
this appears to have been the means of inciting aa many more 
men to strike. It is not anticipated that they will be able to hold 
out much longer, as after a great deal of suffering, the union funds 
are being opened and distributed among those who are idle. A 
week or two at the most is as long as the funds will last, and 
should no response be made to the loud appeals for contributions 
from those who are working the strike must soon collapse. In 
many of the districts the miners and their families are bein 
ejected from their dwelling places, which are the property o 

e, coalmasters. On Monday about eighty families were 
ejected at Woodhill, near Airdrie, by Messrs. Merry and Cuning- 
hame (Limited), and they are now encamping in the woods like 
gipsies. The heads of these families have declined to accept wages 
at the rate of 5s.a day. A great many families have also been 
turned out of their houses in the neighbourhood of Hamilton. 
They are being housed in wooden huts, one of which is 126ft. long 
by 25ft. wide, and provides sleeping dation for about 100 
people. Numbers of miners are leaving the district and seeking 
employment elsewhere. In the counties of Mid and East Lothian, 
and Stirling and Linlithgow, a great many works are on strike, 
offering resistance, as in Lanarkshire, to all reductions over 20 per 
cent. A mass meeting of the miners of the two latter counties 
has resolved that the board of their association shall lift and dis- 
tribute all the funds in the way of relief to those on strike, if 
found necessary. 

A very important decision as affecting miners’ contracts has just 
been given in the Edinburgh Sheriff Court. It has been the 
practice at many of the collieries for the employers to give notice 
to the men that a reduction would be made in their wages at the 
expiration of a fortnight, without specifying how much the 
reduction was to be. This was done at Deantown, Inveresk, by 
Messrs. Deans and Moore, and a large number of the miners left 
the pits when the notice expired. One of the men, named Neill, 
was charged under the Master and Servant Act with leaving his 

employment without giving the required notice. He was defended 
in the court by a law agent, who maintained that there had been 
no breach of contract on the part of the defender, but that, on the 
contrary, it was the employers who had failed to implement the 
agreement by not stipulating the amount of reduction. The 
sheriff adopted this view and dismissed the complaint, finding the 
pursuers liable in four guineas of expenses, Three other com- 

laints of a similar nature were abandoned, and altogether about 

men in this instance are affected by the decision, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


EVERYTHING continues to be disturbed and unsettled in the 
Cleveland district by the continued strike of the ironstone miners. 
It is due to the ferruginous wealth of the hills of Cleveland that 
the North of England has so rapidly acquired a front rank among 
iron producing districts; and as ironstone is the very foundation 
of northern industry, it follows that its stoppage reacts on all allied 
branches of the trade. It fortunately happened that most of the 
iron makers on Tees-side had on hand a supply of ore equal to 
two or three weeks’ consumption. They have thus been in a posi- 
tion to carry on operations as usual, independently of the ironstone 
miuers, and the latter have as yet been the only sufferers by the un- 
wise and unreasonable policy they have thought fit to pursue. Their 
determination to stand out to the bitter end seems to be as strong 
and unaltered to-day as it was on Saturday week, when they 
struck work in consequence of the 124 _ cent, reduction of their 
wages. They have not been at all influenced by the deputation 
appointed to visit Cleveland in order to effect an amicable settle- 
ment of the dispute. That deputation, in accordance with the in- 
structions of the National Miners’ Association, went through the 
whole district, and counselled the men to submit to a reduction ; 


accepting 10 per cent. reduction; but Mr. Grieves, the secre- | the middle of the Abernant tunnel, 


of the union—who, to his credit, has discountenanced 
the strike—has replied that so far from accepting ten, the miners 
of Cleveland are not prepared to accept of one per cent. reduction. 
This is how matters stand at the t time. The miners are 
leaving the districts not by tens, nor‘even by twenties, but by 
hundreds and th ds; and it is fully expected that when the 
strike has terminated there will not be more than one half the 
number of men necessary to work the mines left for the purpose. 
Those who are left profess that they are able to hold out for months 
to come, and they have a resolution not to touch the funds 
of the union fora month. With the exception of the Aylesbury 
mines, belonging to the North of England Industrial Iron and 
Coal Company, and the Grosmont mines, near Whitby, all the iron- 
stone mines in Cleveland are at present ter ans the supplies of 


ironstone, ip n, Be 100,000 tons per week, are withheld from 
the furnaces of the North of England. 

Efforts are being made to keep the furnaces going by the im- 
portation of ores from Northamptonshire, Lincolnshire, and other 
places ; but all that is obtainable in this way will be but a drop in 
the bucket compared with the actual requirements of the district ; 
and if the miners have means sufficient to enable them to resist 
for another month, Cleveland will be plunged into a condition of 
the most abject misery. Already some twenty-five blast furnaces 
have been damped down, and other firms will be compelled, one 
by one, to fall back upon this resort. Among those who have 
sven Sinn d down their furnaces, or some of them, are Messrs. 
Bolckow, Vaughan and Co., Thos. Vaughan and Co., and B, 
Samuelson and Co. It is inevitable that the strike, if continued, 
should throw out of employment many thousands of ironworkers 
and coal miners, and even already some of the largest collieries in 
South Durham are taking measures to limit their output. 

Several suggestions as to a basis for the settlement of the strike 
in Cleveland have been made, but none have met with the approval 
of both sides. The mineowners want to have tha basis made per- 
fectly unconditional, and in that case they would be likely to 
bring forward figures to show that the ironstone miners are chiefly 
drawn from the ranks of agricultural labourers and lead miners, 
who average 20s. to 24s. per week. But the miners, on the other 
hand, desire to have their pen put into comparison with the 
coal miners of Durham and Northumberland, and on that ground 
they think they should have an award made in their favour. 
Neither side, however, seems dis to make any concession or 
suggest any compromise ; and the masters even threaten that if 
the strike is continued much longer they will insist upon a still 
further reduction. Altogether it seems as if the era of the struggle 
were to be indefinitely prolonged. 








With such gloomy prospects before them, pig iron makers are | 
not in a position to do any business worth speaking of, and it is | 


impossible to quote prices, seeing that such sales as have recently | 
taken place were under very exceptional circumstances. No. 3 is | 


nominally quoted on ’Change at 70s., but the great bulk of the 
pig iron now being supplied under contracts of recent date is sold 
at less than that figure. 
to any new contracts. 

they are all contracted for, and the few thousand tons still unsold 


are being kept out of the market in the expectation of better prices | 


being shortly obtained. At the end of last month the whole of 


| the stocksin makers’ hands in Cleveland exceeded 130,000 tons, 


and of this quantity very little is likely to be left within a month 
from the present time. 

Finished iron manufacturers are as unsettled as makers of crude 
iron, for these two departments of the trade are so closely identi- 
fied and so linked together that the influences affecting the one 
must almost of necessity interfere with the other. Should the 
strike continue, the rolling mills and forges of the North of 
England will experience vicissitudes akin to those threatened in 
the more elementary branches of the trade. But manufacturers 
generally declare that they will not be sorry to have a suspension 
of labour, seeing that the little margin of profit left on present 
contracts hardly makes it worth while to keep the works going. 

are nominally quoted at £9 to £9 10s., but some recent con- 
tracts have been booked at less than that figure. Indeed the 
whole trade is lacking in uniformity, so far that most of the con- 
tracts now being carried out are made under arrangements that 
have little regard to list rates. 

Since the settlement of the ‘‘baff” Saturday dispute in the 
coal trade the miners have been regularly at work, with the 
trifling exception of an agitation at the collieries of the West 
Hartlepool Coal ony wet The crisis in the Cleveland district is 
generally thought to have sobered down the miners, for they are 
now more disposed to work regularly than for some time past. 
But the chances are that their good intentions in this respect will 
be frustrated by the actions of the Cleveland miners. 

South Durham is the most prolific coal-field in the kingdom, 
raising 17,000 000 tons of coal per annum; of this large quantity 
over one half is required for metallurgical purposes, and if the 
ironworks in Cleveland are stopped—as now appears likely—the 
bulk of this large production will be compulsorily stopped, thus 
throwing at lesst 30,000 coal miners and coke burners out of employ- 
ment. Prices in the coal traderemain as before. Coke is if any- 
thing a little cheaper, and it will probably continue to be bought 
on easier terms so long as the strike in Cleveland lasts, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuE period for the final settlement of matters between masters 
and men is rapidly approaching, and it will soon be known 
whether the offer of the employers of a 10 per cent. reduction 
** all round” will be accepted or not. 

Mr. Crawshay, of Cyfarthfa, a fortnight since, intimated to his 
men that he must have a per cent. reduction, and as his 
notice expired a fortnight sooner than the others, preparations 
were actually begun for blowing out the furnaces, when it was 
known that the men refused. But under sober counsel the men 
came to terms in part, and the furnaces were allowed to go on. 
This week, with a taser feeling which does him infinite credit, 
Mr. Crawshay told his men that he had secured an order for 400 
tons of rails, and they might resume work at the old rate until 
this order was completed. This has placed matters in a better 
train, and I a hope that his concession will be taken in 
the proper light, and that the strike on the Ist of June will be 
aver’ 

I learn from the highest sources that no reduction under 20 per 
cent, will be of any benefit to the ironmasters, so if they are 
satisfied with 10 only it will be simply to carry on their works 
for the benefit of the men, and in the hope that in a little time 
there may be a sufficient improvement in the trade to repay them. 

The colliers working in a few of the Oyfarthfa collieries, where 
the notices had ended, came to a resolution this week not to accept 
the 10 per cent. reduction until they had seen which course the 
general mass of colliers would take. This means a holiday for a 
couple of weeks, and possibly longer. 

One of the most noticeable incidents, and that an ee one, 
of the week, occurred at Merthyr Tydfil. Thanks to the industry 
of newspaper correspondents the facts are already widely known, 
and if I notice them here it is purely from a scientific, and not a 
sensational point of view. 

I refer to the dreadful accident on the Great Western Railway, 
by which 52 persons were seriously injured. The facts are these : 
on Saturday the 3°5 p.m, mixed goods train left Merthyr for 
Swansea a little after its proper time. The train was com in 
part of 23 coal trucks from the Plymouth collieries, e train 
was led by two locomotives, and in attendance there were four 
guards. These are chiefly needed at a steep incline near Neath, 
where it is necessary to put down all the brakes, so three of the 





but their counsels were almost scornfully rej Mr. Macdonald, 
M.P., has advised the men to endeavour to effect a compromise by 


guards rode on the e, and one only was in the brake van at 
the tail of the train. is a steep gradient from Merthyr to 


Makers cannot now commit themselves | 
Those who have stocks on hand say that | 








and on entering this. 
coupling chain of one of the trucks gave way, and — 
of the trucks were separated and began to run backwards. The 
guard at the end put on his brake, but failed to stay the trucks, 
and then he jumped down to “ the wheels. In this he did not 
succeed, and, unfortunately the es on the trucks were on 
the other side, so that he could do nothing but witness the 
downw: _movement which he was powerless to arrest. 
Every yard increased the velocity, and as there were no slip ts 
they ran down into the Brecon which j 
entered the station, and created the havoc ch has been de- 
scribed. The force of the collision was terrific; the train was 
driven headlong through the station, carriages were smashed to 
atoms, and the locomotive hurled through the outer walls into the 
adjo street, where, but for the heroism of one of the men, 
who got at the valve, an explosion and increased destruction of life 
property would have followed. Mr. Hosgood, the able engi- 
neer and manager of Plymouth Works, was fortunately on the spot, 
anda ——T of men, intuitively assigning hi e sole direc- 
tion, labo with such zeal and efficiency as soon to dispel all 
fear of further danger. Such a wreck of station and carri 
has rarely been seen, and 52 ms were severely injured. 4 
Donaldson, from Pontypool ; Mr. Lane, C.E., from Neath ; Mr. Arm- 


; Strong, from Wolverhampton, and most of theleading officials have 


since visited the scene, and the 

a tga aes measures will be aj 
under existing circumstances, is not o robable but very possib! 
The officials contend that for a second looatelive to be at the tail 
of a train is fraught with danger in the tunnel. Not, I 

if proper communications be established between the two engines, 
Again, the points should be looked to. 

At the College Ironworks, Llandaff, notice of a reduction has 
been issued, but the men have intimated their intention to resist. 
On Wednesday the ting of colliers’ delegates was commenced 
at Merthyr. It is expected to last until Thursday evening, when 
the decision will be made known. Upon this will rest the chances 
ofa strike. I shall include that decision in my despatch if received 
in time. Mass meeti are beginning to be held both in 
Monmouthshire and in South Wales, and I have a strong impression 
that mischief is intended. The very reasonableness of the 
employers’ offer is more inst than for an amicable e- 
ment, as the men now think that if they stand out they will get 
even this 10 per cent. conceded. 

Trade is dull. Buyers at Cardiff are holding back, expecting 
another drop in coal and in iron. There is next to nothing doing. 


are being rapidly re 
plied, for a similar wilaees, 
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Counet’s PATENT BEARINGS,— Notice. — The patentee has re- 
ceived from manufacturers of all kinds so large a number of ap- 


ny aang for particulars and F nye of his Patent Bearings that 
@ begs to give public notice that a company is in course of fer- 
mation, arrangements are being completed for execu- 


——— Tn the meantime all comm: tions for Mr. Cohne, 





reference to the bearings, may be addressed to care of A. 
G. Ditton, Solicitor, 9, prom Bom, Blt E.0,—[Advt,] 
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Economics of Construction in Relation to Framed Structures. By 
Rozert H. Bow, C.E., F.R.S.E. Preliminary Parts. Part I., 
Classification of Structures. Part II., Diagrams of Forces. 
London: Spon, Charing Cross. 


Wirn many people, size is the sole test of merit with | 


respect to any engineering and architectural structure. 
The great Brunel had this idea strong in him. On what- 
ever object he brought his professional ability to bear, 
whether a bridge, a railway, or a steamboat, size was its 
predominant c ristic. The ever-increasing require- 
ments of our commercial and social status no doubt 
demand a corresponding increase in the size and accommo- 
dation of our railway stations and hotels, for example. 
But, nevertheless, there should be a limit both to the 
desire to design a monster structure and to the admiration 
expressed for it solely on the grounds of its extravagant 
proportions. The late Professor Rankine justly observed 
that “in too many cases we see the strength and the 
stability which ought to be given by the skilful arrange- 
ment of the parts of a structure supplied by means of 
clumsy massiveness and of lavish expenditure of material, 
labour, and money, and the evil is increased b — 
sion of the public taste which causes works to 4 ired, 
not in proportion to their fitness for their purpose or to 
the skill evinced in attaining that fitness, but in proportion 
to their size and cost.” 

Of all others, trussed structures require the greatest 
amount of skill and care on the of the designer to 
render them truly economical and efficient. The name of 
our author is well and deservedly known in connection 
with this subject for many years past, since he published 
his excellent little “ Treatise on Bracing,” as well as several 
series of articles in relation thereto, in a scientific journal. 
Notwithstanding the great variety of forms of which 
trussed or framed structures are susceptible, Mr. Bon 
reduces them all to four classes. Assuming Class I. to be 
the standard or example of truss which is theoretically 
perfect, we find that in comparison with it there is a defi- 
ciency of parts in Class IL., a redundancy in Class ITIL., and 
a combination of both defects in Class IV. By introducing 
modifications and alterations in one of these classes, the 
example may be reduced to the form belonging to another 
class. The reduction of any particular class of truss to its 
simplest form is tantamount to reducing the number of its 
component members to as few as ible consistent with 
the duty it has to perform. For instance, it is impossible 
to design a simpler truss than that represented by a 
Warren girder, or what may be regarded as the primitive 
type of the lattice girder; yet, when a certain span and 
depth are reached, it is far from economical or judi- 
cious to use a single series of triangles as the sole 
connecting medium between the upper and lower flanges 
of the girder. Hence one reason of the abandonment 
of the Warren type, and the prevailing employ- 
ment of the lattice, in which flexure in the long struts 
in the web is partly prevented by their being divided 
into short lengths by their intersections with the other bars. 
There are other practical reasons well known to engineers 
which have conduced to limit the application of the Warren 
girder to either bridges or roofs, ‘The desired simplicity 
in the combination of the different members of a truss will 
be best insured by the selection of one of three principal 
designs, according to the required magnitude of the 
intended structure. These designs are, first, those in which 
the braces, especially those acting as struts, radiate from a 
central point in the truss towards those members which 
would be otherwise unsupported. In the second general 
type, which is suited for larger spans, two central points are 
selected in the truss from which the braces radiate. The 
third comprises all those examples in which the bracing is 
arranged altogether on the diagonal principle, and thus 
divides the whole truss into the fewest number of triangles. 
Weare glad to find Mr. Bon an advocate for this type of 
design. It is one which we have always preferred our- 
selves, as we consider it much superior to the somewhat 
stereotyped system of alternate verticals and diagonals, or, 
what is worse, of both. In the examples of trusses, of 
which there are more than 300 skeleton di 8 given in 
the little volume under notice, some of the designs are 
novel and well worthy the attention of engineers. We 
think our author stretches a point a little in theory when he 
alludes to the danger of additional strain being brought 
upon the parts of a truss in consequence of some misfitting 
taking place. With ordinary care in the workmanship and 
erection, any slight contingency of this nature would be 
more than provided for. 

The method of “ Di s of Forces” is that adopted by 
Mr. Bon to determine the strains upon the different forms 
of trusses, and it unquestionably affords—taking all con- 
ditions into consideration ter facilities for so doin 
than that of calculation. When the girders have gesaliol 
upper and lower flanges, the strains can be conveniently 
calculated by arithmetical computation, but this method 
becomes tedious and in some instances impracticable when 
the design is of a more complicated character. In several 
of the examples of the application of the graphic method 
to trusses the reaction of the supports has been regarded 
as departing from the vertical. ese will be interesting 
and instructive to the student when he is en in 
studying the manner in which the various lines in the 
diagrams are obtained, but as examples of practical utility 
they have not the same value as those in which the direc- 
tion of the reactions is, assumed to be that which is in 
accordance with our usual ideas. The simplest cases are 
first treated by the graphic method, and subsequently the 
more complicated. The advan’ of this mode is that 
the beginner is not plunged at once into a difficult pro- 
blem, but is able to commence the subject ab initio. us 
is avoided all chance of the distaste for any particular me- 
thod of investigation which frequently arises in conse- 
quence of the vain attempts made by the student to 
master a problem without having learnt the preliminary 
steps. The graphic method is at once accurate and elegant, 
but some practice and dexterity are required to manipu- 
late the various figures with correctness and satisfaction to 





| oneself. We would suggest one little improvement in the 


next edition of this work. It is that the di should 
be re-numbered. There is a want of sequence in the suc- 
cessive numbers which is at times rather confusing. 
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‘Ou Modern Systemsof Generating Steam,” by Mr. N. J. Suckling. 

THE great progress that has been made of late years in the 
systems of generating steam is principally the result of its com- 
mercial success, and the facility with which it can be generated 
and adapted to the various requirements of mankind. Its applica- 
tion on an extensive scale, both at sea and on land, has given an 
impetus to improvements in the existing forms of boilers, and 
also paved the way for an improved generator. Long since theo- 
retical deduoti indicated th ical advantages to be 
derived from the employment of high steam pressures, combined 
with high grades of expansion in the cylinder. The practical 
difficulties that stood in the way aye hema gradually and suc- 
cessfully overcome, the result is that where 10 lb. pressure was 
commonly adopted forty years ago it has been slowly increasing to 
70 lb. up to 1501b., and the more general employment of the 
higher pressures will be demanded as the great alvasieg» of using 
steam expansively becomes more generally recognised. 

roy the proper efficiency of the boiler depends the efficiency 
of the engine. It is, therefore, of the utmost importance to 








LONCITUDINAL SECTION 


test attention to the structure in which the vital 
principles of the engine are generated. Boilers, because of unavoid- 
able peculiarities, and to meet different requirements, are con- 
structed of various forms. For stationary purposes the cylindrical 
is the favourite type, while for marine use the multitubular is 


devote the 


generally adopted. But the introduction of flues and tubes de- 
stroyed their former simplicity, and admitted impediments to 
thorough examination and cleaning. The greatest disadvantage 
of these boilers is the large diameter of the shell, which is 
subjected to excessive strain caused by the unequal expansion of 
their parts. The upper portion being at a higher temperature 
than the lower produccs teakage at the seams and rivets, which 





inequality of temperature also injuriously affects the flues and 
tubes. Steam users have, therefore, good reasons for complaint 
at the continual and heavy boiler maker’s bills. The increase in 
the thickness of plates necessary for the high pressure the boilers 
are to withstand has led to difficulties in the construction and 
keeping of them in repair. Moreover, the area of the fire-grate is 
necessarily limited to the diameter of the flues, and as there is 
not sufficient room for the combustion of the fuel a large quantity 
to the funnel or stack in the form of unconsumed gas. 
Ample space for mixing with a proper supply of atmospheric air 
le to insure complete combustion and economy. The 

ing narrow they must be increased in length to obtain 
Serping the tans poopechysereenl, copehiliy ab enn tn bad wonton, 
properly cove: ly at sea in weather, 

for whenever they exceed 6ft. they are almost certain to be pro- 
ductive of waste, as grates above ‘this length are generally beyond 
the control of the stoker. The positions of the heating surfaces of 
boilers in common use are not at all favourable to the rapid absorp- 
tion of heat, the flame and hot travelling nearly parallel 
with the plates, in place of striking them at right ang This 
we defect will be better comprehended on referring to the 
Fig. 1. In this diagram the top plate of the flue of a 
Cornish or marine boiler is represented by the horizontal line, 
under which are seen a number of circles representing atoms of 
gas. At first these are of a bright red, denoting high tempera- 
ture; as they move along the flue, however, they are cooled down, 
and give place to others, but the difference in density is 
and consequently their tendency to They are, 
therefore, carried nearly to the end of the flue before they can get 
away from the meg 1t will also be noticed that the central or 


the gases do not come in contact with the 
plate at and were it not for the partial breaking up and mixing 
of the gas currents by the side flues or by passing through small 


tubes, the loss of heat would be immense. But this mixing of 
gases is very defective, and the products of combustion escape up 
the chimney at a high temperature. To lessen this defect cross 
tubes ony A Fe ey ow oy & with a decided gain as to 
efficiency ; they not only assist in mixing the atoms of gas, but at the 
same time afford the most efficient receiving and the 
circulation of the water is improved. The importance of breaking 
up the body of heated gas, and compelling every portion of it to 
come successively into contact with the surface to be heated, is 
apparent when we consider at what a great speed the escaping 
gases travel, and the short time they act on the plate. It has 
been proved that in ordinary boilers, worked with a good draught, 
these gases travel at a velocity of 6ft. per second;so that ina Cornish 
boiler 30ft. long the time occupied by them in passing through the 
main and side flues—85ft. in entire length—is only fifteen seconds. 
The length of run in marine boilers is considerably less, the time in 
passing through the flue and the tubes of one l4ft. long not ex- 

ling five ds. It is therefore of the utmost importance 
that the absorbing surfaces should be arranged so as to be as 
efficient as possible, and this can only be accomplished by making 
the flame and gases travel at right angles to the direction of the 
plate, which is incompatible except with water-tube generators. 
Another defect, common to all boilers having a shell of large dia- 
meter, is that they commence working at the full steam pressure 
for which they were designed. After a few years the pressure is 
reduced through deterioration, causing a corresponding reduction 
in the speed of the ship. Eventually new boilers are required, or, 
if such valuable can an auxiliary boiler is added 














spared, 
and the consumption of fuel is increased thereby. They are also 
very unwieldy, and occupy a large space. These are some of the 
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powerful arguments that are engaging the attention of engineers 
and employers of steam ; and as there appears no hope of any solu- 
tion of the problem, or further improvement being effected in 
this direction, water-tube or sectional boilers are beginning toattract 
public notice. With them no —~¢ shell is necessary, seams and 
rivets are avoided, the danger and expense of keeping it in order 
are at once removed, the water being subdivided and contained 
in tubes of moderate diameter, outside which the flame and heated 
gases circulate on their way to the stack or funnel. Much has 
been said in favour of water-tube boilers, but as there appears con- 
siderable diversity of opinion as to the conditions affecting their 
successful working, onl the most effectual means of putting these 
conditions into practice, it is essential to consider the various 

ints connected with the subject, and to compare them with two 
= ae at present before the public, In doing so it is unnecessary 
to enter into a scientific investigation of the principles, but rather 


FiC.2. 


to give a general description, trusting not to be sharged with par- 
tial or unfairness roy a who may differ from us. However 
far advanced our experience in boilers of the ordinary type, this 
knowledge does not ly when designing water-tube generators, 
as the latter form a distinct class, requiring a different arrange- 
ment and combination of parts to give the maximum of efficiency. 
And the writer thinks many of the failures have been the result 
of misconception of the ples, and of faults in material 
and ip. The idea of using sectional boilers is very old, 
for in the infi of the steam engine attempts were made to 


k it with high-pressure steam; and the generators employed 
oun coupennd a tubes of moderate diameter, having the water 
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fer evaporation within them. But owing to frequent mishaps 
these boilers fell into disuse, and the advocates of low pressure 
took the ascendensy, and held their ground until late years. With 
improved machinery and modern appliances for manufacturing 
tubes and a better knowledge of the subject, we may reasonably 
expect water-tube generators to supersede the present forms ef 
land and marine boilers, for undoubtedly the principle has much 
to recommend it. So long as fuel was cheap and abundant, and 
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employers of steam were satisfied with the existing state of things, 
it was mere waste of time to endeavour to introduce a generator 
of this type. However safe and economical it may have proved, 
the powerful vested interests and prejudice that would oppose its 
adoption would not compensate—in a pecuniary sense—the 
exertions of its inventor; and this opposition has dealt the death 
blow, or retarded the introduction of many a valuable invention, 
which in later years has proved of the greatest value to society 
at large. Happily such is not the present state of feeling, and 
there is every prospect of the merits of water-tube boilers being 
fully appreciated. The great economy to be derived by the adop- 
tion of high steam pressures is now well recognised, and com- 
pound engines are rapidly superseding the older types. With 
these the present consumption of fuel at sea, using steam at 60 Ib, 
pressure on the square inch, averages 24 lb. per indicated horse- 
power per hour. The lowest consumption ever attained was 
attested by the late Professor J. Macquorn Rankine to be 1°018 lb, 
per indicated horse-power per hour, the pressure of steam being 
115 lb. per square inch, By still further increasing the pressure 
the consumption of coal need not exceed 1 Ib. per indicated horse- 
power per houy, or about one-half that of the best results at pre- 
sent obtained. With water-tube generators we may work at 
150 Ib. pressure on the square inch with little danger, and in one 
instance even 240 lb, is ventured upon with no injurious effects. 
Having thus far premised the subject, the next point worthy of 
consideration is the conditions that must be fulfilled in 
order to produce a really good generator. (1) The tubes 
must be so arranged as to present the most effective 
heating surfaces to the flame and heated gases. (2) Every 
facility must be provided for the escape of the steam and the 
supply of water to the tubes to prevent overheating. (3) They 
must be so connected that no destructive expansion can take place, 
which would produce leakage at the joints. (4) They must be 
easily cleaned and examined internally and externally, and deposits 
in the water collected in tubes not exposed to heat. (5) They 
should be constructed so that the parts are readily disconnected 
and all joints outside. (6) A large water surface should be pro- 
vided to prevent priming; also suflicient steam and water storage. 

The author thinks the foregoing rules embrace the subject, and 
he 9 proceed to express his views in the order in which they 
stand. 

First, the tubes must be so arranged as to present the most 
effective heating surfaces to the flame and heated gases, In 
placing the tubes in the furnace, they must be so fixed that the 
flame and heated gases strike the heating surfaces at right angles 
in place of sliding along them, as is the case in Cornish and other 
boilers, And it is advisable that the tubes be connected in such a 
manner as to break joint-—see sketch Fig. 2. The arrows show the 
zigzag course of the products of combustion on their way to the 
stack or funnel. It will be noticed that the gases strike the lower 
tubes, lap round each, and on leaving them are thrown against the 
next tier of tubes, and so on until they leave the boiler. In this 
manner the tubes break up the flame currents, and sufficient time 
is allowed for the absorption of heat, and the gases leave the 
boiler only,a little in excess of the temperature of the steam. In 
no other arrangement of the tubes can these advantages be so fully 
and simply attained. When they are placed in vertical tiers, as 
in Fig. 3, the heating surfaces are not so effective; the reason of 
this is easily understood on referring to the sketch, where it will 
be seen that some of the gases pass upwards between the tubes 
without striking them. It is true that baffle plates have been 





fixed between the tubes to mitigate this defect, but they are quite 
unnecessary, as the arrangement in Fig. 2 is far preferable. When | 
heated air is in contact with a surface much colder than itself, the 
amount of heat given out is not only a question of time, but also | 
of position, of the receiving surface. And in most boilers the flame- 
way is divided by one or more dividing plates, which allow a longer 
run for the products of combustion than could be obtained without 
some such device, Their use also secures a more regular diffusion | 
of heat over the whole length of the tubes. From what has been | 
said, it is evident that if the tubes of the boiler are vertical the 
course of the flame should be horizontal, If, on the contrary, the | 
tubes are horizontal, then the products of combustion should | 
travel vertically. In estimating the value of heating surface, we | 
must consider not only the actual surface of a boiler, but also its 
effective surface. The first arrangement of tubes gives the largest 
effective heating surface, and should therefore be adopted. 
—! every facility must be provided for the escape of the | 
steam an the supply of water to the tubes, to prevent over- 
heating. This rule appears the most difficult to fil, and has 
given more trouble than any other connected with the construction 
of the water-tube boiler. In all boilers the expedients for main- 
taining a preper circulation of the water, so that the flame may 
act upon solid water and not upon a mixture of water and steam, 
have been ecg J neglected, and the consequence is that a much 
larger amount of surface is required than would otherwise prove 
necessary. The metal is often bent and buckled by being over- 
heated, and priming takes place to an inconvenient degree. A 
rapid circulation of the water will not merely render the boiler 
more durable by preventing overheating of the metal, but as the 
ascending current, by carrying off the steam and presenting a new 
surface of water to be acted upon, keeps the tubes cool, they are 
in a better condition for absorbing heat from the smoke than if 
the metal had become overheated from the entanglement of steam 
in contact with it, which impedes the access of the water and pre- 
vents the rapid absorption of heat that would otherwise take place. 
The want of a constant supply of water to the tubes and impedi- 
ments tothe rapid escape of the steam were the chief causes of 
failure of the Montana’s boilers ; and the author will therefore 
state his views in axtenso, Theoretical laws are unaffected so long 
as the heating surfaces are wet without intermission, yet if any 


| Aand C the circulation is immediate! 


portion is stri; for a fraction of time then that on for that 
time is of ne value. While cold, every of the heating surface 
is wet, but unfortunately this is not the case when the boiler is 
heated. Most generators, till within a-short time back, were de- 
signed without sufficient attention having been paid to this, and 
the results were consequently unsatisfactory. The water can 
only be kept in constant contact with a particular part 
by inducing a system of currents in the direction of the 
heated plate. Theoretically the best form of boiler to extract 
all the heat from a plate would be to make that plate 
into a tube of moderate diameter. It does not affect the re- 
sults whether steam is generated in a test tube over a spirit lamp, 
or in the boilers of a steamship ; and to simplify the principle it 
may be added that if a horizontal tube of glass containing water is 
heated at one portion of its length to such a temperature as to 
generate steam bubbles, which rise vertically (it does not matter 
in what position or angle the heating surfaces may be arranged, 
the steam bubbles always ascend in vertical lines), and spread to 
the right and left, keeping always in contact with the roof of the 
tube, as rapidly as this takes place an undercurrent on each side 
runs in to supply their place; but the water will be very much 
agitated, and the bubbles fluctuate from end to end of the tube. 
On heating the tube the entire length the undercurrent dis- 
appears, and the contents become a seething mass of foam. The 
reason of this is, that there is no circulation or flow of water passing 
through the tube, and no water surface whereon the steam ubbles 
may break, and this state of things causes the metal to overheat. 
By raising one end of the tube, so as to throw it into an inclined 
position, the steam bubbles immediately rush to the highest end, 
and in doing so carry a large quantity of water with them. This 
water endeavours to find its way again to the lower end of the 
tube, and would doubtless do so if the issuing steam and water 
were not driving it back; the result is, that the tube is very 
indifferently supplied with water, and the struggle between the 
ascending and would be descending currents produces foam, the 
metal overheats, and the tubes fail. The author knowing that a 
difference in the temperatures of two volumes of water would pro- 
duce circulation, attempted to separate the currents. The hottest 
water owing to its levity being the ascending stream, he allowed to 
pass up an annular space, while the cooler or denser water he en- 
deavoured to convey to the lower end of the outer tube through an 
inner concentric pipe. But this arrangement proved of no avail, 
as the difference in temperatures could not be maintained. The 
reason is, he thinks, that in practice the water or foam in the 
annular space is of sufficient temperature to generate steam bub- 
bles in the inner pipe, and the very same action then takes place 
as is going on in the outer tube. This conclusion is doubtless cor- 
rect, as one eminent firm has discarded the use of the inner pipe, 
because the two currents destroyed each other. By placing another 
tube al ide, and connecting the ends to the other, so as to 
form the shape shown in Fig. 4, and by applying heat to only one, 








say A, the change in the contents of the tube is instantaneous, 
In place of foam and a violent agitation of the water there com- 
mences a steady flow or circulation in the direction of the arrows. 
For as rapidly as the water and steam bubbles rise in the tube A 
to B the return or circulating stream flows through B, down C, 
through D, and enters A at the opposite end from which it issued. 
In this way there is no struggle between the ascending or descend- 
ing currents, as each is carried through a separate tube. The 
seme tube A is constantly supplied at the lower end with 
dense or cooler water, and overheating of the metal is impossible, 
as the circulation commences immediately heat is applied. 
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if the water line was about midway in the tube B the bubbles 
would break on reaching the water surface and the steam pass out 
at the opening E, the water flowing on as before stated. It will 
be seen that this is the only true principle of obtaining ‘‘ every 


| facility for the escape of the steam and the supply of water to 


the tubes to prevent overheating.” = 4 applying heat to the tubes 

y pa toe Br and the very 
same commotion of the contents takes place in each tube as occurs 
when using only one. The cause of this is easily explained when 
we consider that on raising the temperature of the water in A 
and C the steam bubbles and water rise in each and meet in the 
bend B. The opposing currents meeting there, produce a violent 
agitation, the result of which is that the water and steam imme- 
diately commence sputtering out at the opening E, and the tubes 
A and C are left with very little water in them. ‘The lesson to 
be learned is that one tube must be kept cool, and on no account 
must heat be applied to the descending current. With but one 
exception this most essential feature has been completely over- 
looked when designing water-tube boilers, and the results have 
consequently been unsatisfactory, and in some cases have ended 
in failure. 

Although we have chiefly considered horizontal and inclined 
tubes, the same effects to a ter or less extent occur in vertical 
ones, The arguments are i on the former, as that arrange- 
ment py preferable, and is generally adopted. In the —s 
types of land and marine boilers which contain a volume o 
water, circulation is left to take care of itself. This brings about 
unequal temperature of the shell, flues, and tubes, which produces 
unequal expansion of the parts, and causes | e at the seams, 
rivets, and tube ends. Moreover, it is only the film of water next 
the plate that receives heat and is formed into steam, the re- 








mainder being comparatively useless, unless brought into contact 
with the hot me It is well known that even with these 
boilers, if the circulation has been improved, they have shown 
themselves to be more economical and durable than others of the 
same type. Instances have come under the writer’s notice 
where heating surface has been sacrificed by withdrawing tubes ; 
but owing to the improved circulation, these boilers made steam 
uicker, and were not so liable to be damaged by the fire. Where 
there is a continuous flow of water over the hot metal the heat- 
ing surfaces are more effective, as.the currents not only wipe off 
the clinging layers of steam bubbles that are in contact with the 
plate, but at the same time bring a steady stream of dense or 
cooler water to them, In water-tube boilers the volume of water 
is subdivided, and as their heating surfaces are most effective and 
ebullition so general, unless the circulation of the water is pro- 
vided for in the manner before stated we cannot expect good re- 
sults under continual working. ‘ 

Thirdly, ‘‘They must be so connected that no destructive 
expansion can take place, which would prance leakage at the 
joints.” After the tubes are arranged in the furnace and the fires 
started, those nearest or immediately over the fire will be ex 
to the highest temperature. The will not only envelo 
them, but the radiant heat from the incandescent fuel greatly 
assist in raising the temperature of the metal. The products of 
combustion will be gradually cooled as they are brought in contact 
with other tubes further removed from the fire, and the heat ab- 
sorbed as completely as possible before it leaves the boiler. It 
follows that those tubes that are exposed to the greatest heat 
will generate the largest volume of steam, and that those in dif- 
ferent positions of the boiler will not be at the same temperature. 
This difference in temperature is very injurious, and causes 
leakage, as before stated. If all the tubes were raised to the same 
temperature they would expand equally; but this is never the 
case in practice. When both ends of the tubes are attached 
rigidly to others, or to a flat surface, it ia impossible for them to 
expand without a risk of starting the joints. To counteract the 
evil effects of unequal expansion and contraction various arrange- 
ments have been adopted ; the most recent device is the use of smaller 
curved pipes. Owing to their flexibility, these bends will ‘‘ give 
and take ” without any fear of starting joints; and it will be seen 
further on that they are also made to contribute in a marked 
degree to the success of the sectional boiler. 

Fourthly, ‘‘ They must be easily cleaned and examined internally 
and externally, and deposits in the water collected in tubes not ex- 
posed to heat.” One of the greatest difficulties steam users have 
to contend with is the formation of deposit and incrustation in 
their boilers. Where the scale does not exceed the thickness of an 
eggshell, it may in most cases be regarded as an advantage, form- 
ing, as it does, a coating which protects the iron from the corrosive 
action of the water; but when it accumulates in considerable 
quantities on the heated metal it becomes a source of danger, 
leads to a wasteful expenditure of fuel, and tends to shorten the 
life of the boiler. Impurities in the water will be precipitated by 
the application of heat, or left behind by evaporation. It is, 
therefore, very necessary that they should be collected in tubes 
or other receptacles outside the boiler, where they can do no harm, 
and may be readily blown out. If allowed to collect in the gene 
rating tubes, as is sometimes done, we should only have sediment 
instead of water in contact with the iron. The result is that the 
metal is deteriorated from overheating, and the tubes burn out. 
The advantages to be derived from heating the feed-water are 
twofold. In the first place, by increasing its temperature before 
entering the boiler a direct saving in fuel is effected, and the 
metal is not injured by being chilled. A rapid circulation of the 
water through the An fe of the boiler tends to scuur them, and 
prevents incrustation. The force of the current buoys impurities 
up, and they settle where the water is quict, which is in the mud 
collector outside the boiler. This is provided with doors or covers, 
by the occasional removal of which the interior of the tubes and 
other parts can be thoroughly cleaned and examined, The 
necessity of keeping the heating surfaces free from soot and other 
non-conducting substances is very important, from the considera- 
tion of the extremely short time with which the hot gases are in 
contact with the metal, and the reluctance with which they give 
up their heat. Were these impurities allowed to accumulate the 
efficacy of the receiving surfaces would be seriously impaired and 
the fuel uselessly expended. Therefore, any simple and effective 
arrangement for preventing smoke is worthy of consideration, 
Ly increasing the volume of atmospheric air in the furnace and 
maintaining a high temperature therein, the presence of smoke 
may be avoided. Ina boiler furnace there is always a sufficiently 
high temperature, unless the furnace is choked with fresh fuel, but 
thesupply of air, especially above the fire, istoo often wanting. Many 
smoke-preventing appliances have failed by the admittance of too 
muchcoldair, whereby the temperature of the flues has been reduced, 
and the boilers have proved inadequate to generate the necessary 
volume of steam. For the purpose of cleaning the outside of the 
tubes from soot and other non-conducting material, doors are 
arranged in the most convenient parts of the brickwork or boiler 
framing. Through these openings the tubes may be scraped and 
the dust swept out. In some cases a jet of steam has been used 
for removing these impurities. 

Fifthly, ‘‘ They should be constructed so that the parts are 
readily disconnected and all joints outside.” There are several 
ways of fulfilling these requirements. Some arrangements possess 
greater advantages than others. The object in all cases is to 
make and keep steam and water-tight joints. A recent arrange- 
ment, shown in Figs. 8 and 9, is as follows :—The front end of 
each generating and superheating tube has a wrought iron flange 
screwed thereon, the opposite end of each being provided with an 
inside flange welded in. To all of these a wrought iron lid or 
cover is bolted, and into each cover a small straight or curved 
pipe is screwed. The correct length or position of this pipe being 
adjusted, it is secured by a lock nut, or collar. The faces of the 
flanges and covers are truly turned, and the joints made tight 
witha little paint or a ring of copper wire, no india-rubber or 
other perishable packing being necessary. By unscrewing the 
nuts the joints may easily be broken and remade as often as re- 
quired without difficulty and without the necessity of interfering 
in any way with the boiler seating. All joints and connections 
being outside the boiler framing and visible, are not like others 
destroyed by the flame and heated gases, and no secret or destruc- 
tive leakage can take place without being detected. 

Sixthly, ‘‘ A large water surface should be provided to prevent 
priming; also sufficient steam and water storage.” In dealing 
with this question it will be necessary to explain the advantages 
of a large water surface, and in what manner it prevents priming. 
When speaking of circulation of the water allusion was made to 
the steam bubbles always travelling to the highest end of an in- 
clined tube, and rising to the water line before breaking. It 
appears that the steam is enveloped by a film of water which re- 
sembles little globules rapidly pay | on their axis. A guod 
illustration is the ordinary soap bubbles blown with the 
aid of a pipe, which on breaking scatter the film of water. 
In the same manner the steam bubbles on reaching the 
water surface burst, and the steam is liberated. Now, if the water 
surface is small these bubbles will be concentrated, and in breaking 
up-heave some of the water. The spray passing away with the 
steam is commonly called priming. Should sufficient, of it enter 
the cylinder of an engine, the covers may be split thereby. The 
larger the area of the water surface for the bubbles to break upon 
the less liability is there to priming. In most water-tube boilers 
the water surface is ridiculously small, and no one need be sur- 
prised to learn that those are “‘ heavy primers.” In several boilers 
of this class the bubbles on leaving the generating tubes have 
some distance to travel, and as they ascend increase in size and 
velocity, so that on ing the water surface they burst with 
violence and the water is uplifted and covered with foam, which is 
very objectionable. To e vour to control the velocity of their 
ascent, some inventors arrange deflecting or baffle plates, or tortu- 
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ous passages, which check the currents. This the author does nct 
approve of, as it is after all only introducing a defect, and then 
trying to correct it. A better plan is to provide a water 
surface at or near the mouths of the —— tubes, then all 
such devices will be needless. Another feature that should not be 
overlooked is the necessity of a large steam and water storage, the 
benefits to be derived from the former being a more regular supply 
of steam with less liability to — For if the steam space is 
small, and the engine draws away the steam as rapidly as it is 
generated, a great deal of water in the form of spray leaves 
the boiler, which is sometimes credited with having evaporated. 
There should always be an excess of steam over that required by 
theengine. A large water storage prevents any sudden fluctuation 
in its level, and should it become low through negligence, there is 
not the same fear of the boiler being damaged. The generating 
tubes when supplied from a reservoir of water are better filled, 
and not so liable to be injured by the fire. In most water-tube 
boilers the upper tier of tubes forms part of the steam space, and 
the steam is generally more or less dried or superheated before 
reaching the steam-drum, where the stop and safety valves are 
situated. The advantage of superheated steam is, that it can be 
conveyed to a greater distance without condensation, and less waste 
from this cause takes place in the engine cylinder. When using it 
at sea a difficulty has been experienced in keeping the high-presswe 
— properly lubricated. The metal also undergoes some 
change whereby the cast iron is softened and soon wears 
away. At present the reason of this cannot be accounted 
for, but «a remedy has fortunately been found by 
using cast steel liners, which in practice have given the best 
a results, It was recently noticed in THe ENGINEER that a 
1igh-pressure cylinder having a steel liver 32in. in diameter, after 
eighteen months’ hard running, showed not theslightest signs of wear 
either to piston or cylinder. The advantage of substituting these 
liners will be readily appreciated by steamship owners. Their 
application at once removes the greatest impediment to the use of 
higher steam pressures. It is very desirable that any water or 
spray be completely separated from the steam before it enters the 
steam space. To accomplish this the author employs a casing 
called a separator—see Fig. 10—wherein is fixed a perforated pipe. 
The steam on passing through these perforations is strained from 
apy water with which it may be impregnated, and enters the 
steam space comparatively dry and ready to be superheated. In 
testing the evaporative efficiency of any generator, great care 
should be exercised that the water with which the steam may be 
saturated be carefully trapped and deducted before calculating 
the results, as in some instances where boilers have primed an 
error has been introduced in preparing the data. 

Having disposed of the conditions essential to secure satisfactory 
results under continual working, the author will now direct 
attention to two water-tube or sectional boilers, which, although 
differing in design and mode of working, will throw much light on 
the subject. With oneof these, viz., the Montana’s, a gigantic experi- 
ment at sea was recently carried out, and, although it proved a com- 
plete failure, it should not pass unnoticed. Much may be learned 
from this trial, and it is very desirable to guard against a similar 
occurrence, which object will be best attained by giving publicity 
to the design and endeavouring to solve the cause of the failure. 
With this view the writer prepared a longitudinal and transverse 
section, Figs. 5 and 6, of one of the boilers from the description 
that appeared in the Nautical Magazine of November, 1873, and 
though they are far from complete, and small errors have 
doubtless crept in, the general design is in accordance with the 
information that has become public, and is sufficient to form a 
basis for discussion. Extracts from the same article, giving a 
description of the construction of the Montana’s boilers, their 
performance under steam, and the views of the writer as to the 
cause of failure, are as follows :— 

“The design was made out for 350 tubes, each 15ft. long by 15in. 
diameter, made of boiler plate gin. thick; the tubes welded longi- 
tudinally in two lengths, and then butt-welded in the middle. 
The 350 tubes were divided into ten equal parts, called ten boilers. 
Each of these contained thirty-five tubes arranged in five horizon- 
tal rows, each row containing seven tubes (four only are seen in 
transverse section). The tubes lay nearly horizontal, there being 
only %in. inclination in the length, 15ft. To make a flame-way 
through the stack of tubes, they were arranged, close horizontally, 
and 12in, apart vertically; the dark line shows the position of the 
tire bars. The tubes in the same vertical line were joined to- 
gether at the ends by vertical connecting pipes, 64in. in diameter, 
so that each of the ten boilers was again subdivided into eight 
sections, that over the furnace mouths consisting of three tubes 
joined by the end vertical pipes, to be 4ft. Gin. centre to centre. 
The remainder contain five tubes in each section, at 2ft. Sin. 
centres, except the one over the back end of the furnaces 
which has only two tubes. Each of these tubes was in fact a 
little boiler, equal to about 3-horse power nominal, by the Lanca- 
shire rule, six square feet horizontal area per horse-power. On 
each of these there were two manhole doors, with cross bars and 
centre bolts. There were, therefore, altogether 700 manhole doors 
on boilers, besides eighty feed pipe, seventy scum pipe, and eighty 
steam pipe connections. The tubes were carried on cast iron 
framing below, with wrought iron girders, dividing the flame-way 
space. These ten boilers were placed back to back, five upon each 
side of the centre line of the ship, with two stokeholes, one in 
each wing, each about 80ft. in length. There was no dividing 
wall between the two rows of boilers; each flame-way was com- 
mon to two opposite furnaces, as is generally the case in the usual 
form of double-ended boilers. Three superheaters, each about 3ft. 
in diameter, and about 30ft. in length, are placed, two horizontally 
in the uptake, and one between vertically in the funnel, forming 
an inverted T about 65ft. in horizontal length. One immense up- 
take, S0ft. long, extended from end to end of the boilers on the top, 
and led into one oval funnel. The surface of this uptake, more 
than 1500 square feet, made the space above the boilers, where all 
the steam stop valves were placed, intolerably hot, but the stoke- 
holes were rather cooler than with ordinary boilers. The two ver- 
tical sections nearest the front were set apart as a feed-heater, the 
feed entering at the top ; asit was expected that only heated water 
would leave them, an outlet for that was provided at the bottom of 
each, where they communicated with a large cast iron feed cham- 
ber open to all the sections, In this feed-heater design there 
seems to have been two departures from orthodox practice. Feed- 
heaters are usually made to appropriate what would otherwise be 
waste heat, In 38 hours five of the ten boilers were disabled, all 
at the same place, viz., the lower tube of the five-tube feed-heater 
‘section.’ At Portsmouth the damaged tubes were repaired, and 
each five-tube feed-heater section was connected to the boiler 

roper, leaving —_ one section, viz., that with three tubes as feed- 
neater, A large feed pipe of cast iron ran across the breadth of 
the boiler, a little below the low end of the lowest tubes; each of 
the sections communicated with this pipe by an open pipe 2in. 
in diameter. On the top at the high end a smaller pipe for steam 
ran across the whole breadth of the boiler, and communicated with 
each section by an open pipe 2in. indiameter. . . . . Evi- 
dently that section which made most steam would require most 
water, but the very fact of there being most steam made in it 
would cause the pressure of the steam to be higher in that section 
than in the others, and would blow the water out, making the 
water level lowest in that section which had the best heating 
surface,” 

The author does not endorse this view as to the cause of the 
failure of the tubes, neither does he agree with the remedy sug- 
gas. He is well aware that if two distinct boilers are connected 

y a common pipe through which water may pass from one to the 
other, there should oo provided a similar steam connection. 
In ordinary boilers it may occur that when the fires are being 
cleaned and the temperature of the flues, &c., reduced by the 
excess of cold air passing through the ~ doors, or from some 
other cause the steam pressure is lowered in that boiler, there is a 
danger of the water being forced from another into the one having 








the reduced pressure. But on inspecting the transverse section, 
Fig. 6, it will be noticed by the arrows that the flame and heated 
gases act quite as weet A upon one section as upon another. 
If the temperature of the furnace is increased, then all the sections 
generate more steam ; if, on the contrary, it is lowered, the efficiency 
of all are correspondingly impaired, aud on looking at the bottom 
tubes it would S difficult to say which one would generate most 
steam, or soonest boil dry, or from which section the water would 
be blown out, or which would receive it, There is no doubt that 
the tubes failed from overheating caused by shortness of water. 
The author will endeavour to state his views as to the cause of 
their failure. In so doing, he will direct attention to the longi- 
tudinal section, Fig. 5, from which it will be seen that the highest 
ends of the inclined tubes A are connected by vertical neck pieces 
B, while the lower ends are similarly connected by the tubes D. 
Thehighest connecting pieces B and Dcommunicate with theinclined 
tube C. It would appear at first sight from this arrangement that 
the circulation of the water is good, and that all the tubes A are 
continually supplied at their lower ends. On the temperature of 
the water being increased in A, owing to its levity it would travel 
to the high ends of the tubes, entering and passing through the 
connecting pieces B, into C, running down C, and flowing through 
D, and thus supplying the lower ends of tubes A. If this really 
took place, how was it that the tubes A were deficient of water; 
Two reasons suggest themselves. The first is that the return or 
descending currents of water were impeded and driven back in the 
following manner, viz.:—That the tubes C and connecting pieces D 
being exposed to the flame and heated gases, steam would 
be generated in them, which would instantly rush up the 
pipes D, and in doing so carry a quantity of water with it. On 
entering the lower end of the tube C, this opposing current from 
the tubes D would be further strengthened by any steam that might 
be generated in the tube C; these combining would endeavour to 
travel to the highest end of the tubes C; but here it would meet 
in its very teeth the currents of steam and water flowing up from 
the tubes B. Two currents of steam and water meeting face to 
face, produce a violent agitation in the tube C, the contents soon 
become a seething mass of foam, and the water surface is at once 
destroyed. Doubtless owing to this much of the water left the boiler 
by passing out at the steam pipe I’, and entered the superheater. 
It may be said that the products of combustion were cooled before 
reaching the tubes C, therefore no steam could be generated in 
them. This is not the case in practice, for if the temperature of 
the escaping gases are higher (which they always are) than the 
temperature of the steam, some water in the tubes C will be con- 
verted into steam. It is certain that the neck pieces D, owing to 
their positions, presented most effective heating surfaces, and 
that a considerable quantity of steam was generated in them. 
The second reason is that there was nothing to insure that each of 
the tubes A received its proper share of the circulating water. 
Even presuming that in spite of this meeting of opposing currents 
in the tubes C water did enter the uppermost neck-piece D, how 
much of it would pass into the lowest tube A? Surely very little. 
For to reach it the descending current would have to pass through 
four of the neck-pieces and across three tubes, and when we con- 
sider that the area of the uppermost connecting piece D had to 
supply all the tubes, and that the upward rush of steam 
and water through them is always opposing the descending 
stream, it is very probable that most of the water that passed 
through the uppermost neck D entered the tubes A nearest it. The 
lowest tube being furthest away from the return or circulating 
current, obtained very little water when it eught to receive a full 
supply, or far more than any of the others; for it was not only 
exposed to the highest temperature of the furvace gases, but also 
to the radiant heat from the incandescent fuel, and it is, 
therefore, not surprising that the lowest 
TRANSVERSE section tubes soon came to grief from the over- 
heating of the metal. The mistake 
appears to have been this—that all the 
tubes A entirely depended upon the upper- 
most connecting picce D for their supply 
of water, and there was nothing to insure 
how much entered any particular tube, 
or how more water could be directed to 
that tube that was exposed to the highest 
temperature, and generated the largest 
volume of steam. As the water that 
entered them was more or less in the 
state of foam it was not in such good con- 
dition for keeping the metal cool ; there- 
fore it will easily be seen that ‘‘every 
facility was not provided for the escape 
of steam and supply of water to the tubes 
to prevent over hea'ing.” Possibly the 
feed entering at E assisted in supplying 
the lowest tube, and prevented its speedy 
destruction ; but, on the other hand, this 
cool water was very apt to chill the over- 
heated iron, and cause it tocrack. The 
pipe F for the escape of the steam gene- 
rated in an entire section was exceedingly 
small, These numerous defects com- 
bined brought the trial to an unsatis- 
factory termination, which resulted in the 
removal of the boilers, 

The author having given much attention to the subject, and 
having had considerable experience in the construction and working 
of modern stationary and marine boilers, has designed the gene- 
rator shown in Figs. 7,* and which he proposes to bring next 
under notice. It is a sectional boiler, of which Fig. 7 is a longi- 
tudinal section. It is composed of a series of horizontally in- 
clined generating tubes A, arranged over the furnace so as to break 
joint, the alternate rows of tubes being placed immediately over 
the spaces left between those beneath them ; in this manner they 
present the most favourable heating surfaces to the flame and 
heated gases as they travel in a zigzag course to the stack or funnel. 
The flame-way is divided by division plates, which not only 
retard the escape of the products of combustion, thereby affording 
sufficient time for the absorption of heat, but also allow a longer 
run for the heated gases, and by their adoption a more uniform 
diffusion of heat is secured over the entire length of the 
tubes. The front or higher ends of the inclined tubes 
are provided with heavy wrought iron flanges screwed 
firmly thereon. The back or lower ends have a wrought 
iron ring welded in. To each flange and ring a wrought iron cover 
is secured by numerous bolts. Screwed into these covers are the 
small straight or curved pipes which communicate at the back 
and front ends with the large outside pipes. The pipes B 
and B are connected by the large outside circulating or 
return pipes ©, C—shown partly in dotted lines in the 
longitudinal section Fig. 7 -- which convey the dense or cooler 
water in an uninterrupted stream from the pipe B back to the pipe 
L, the latter constantly supplying the lower ends of the generating 
tubes A with a large volume of water, which, on becoming heated, 
travels with any steam bubbles generated in them to the high end 
of the inclined tubes and enters the pipe Lb, where the steam 
bubbles have the advantage of a large water surface for the libera- 
tion of the steam. The water that enters the large pipe B flows 
to the end of it, runs down the circulating pipe C, enters and fills 
the pipe B, with which the lowest ends of all the tubes A com- 
municate, these being supplied with water as rapidly as it escapes 
from the highest end. This constant circulation prevents the 
water surface in the pipe B from being destroyed, as the circu- 
lating pipe C conveys the water away as rapidly as it enters. The 
generating tubes being supplied from a reservoir of water in the 
pipe B, are better filled, thereby removing «ll danger of the over- 

eating of the metal. It will be noticed that each tube is quite 
distinct, and draws direct fyom its source of supply; therefore the 














® Complete illustranons of Mr. Suckling’s boiler appesred in Tux 
Enoinzer of Feb, 28th, 1873, 





steam and water communications are in no way dependent upon 
those around it. This was not the case with the Montana's 
boilers. The circulation of the water commences immediately the 
fires are started ; those tubes that are nearest the fire, and generate 
the largest quantity of steam, will have the most rapid flow of water 
passing through them, as the rapidity of the current is always 
in proportion to the heat applied. ‘his also prevents deposits 
accumulating in the tubes exposed to heat. The steam on leaving 
the large pipe B passes through separator F, where it is separated 
from any water with which it is saturated, and enters the upper- 
most tubes com tively dry. The upper tier of tubes are 
connected in such a manner that the steam in passing through 
them is moderately superheated before reaching a steam drum, 
where the stop and safety valves are situated. The small 
curved pipes } } are attached to the underside of the pipe B, the 
upward currents of water from them buoys the sediment up and 
prevents it settling ; it therefore passes away with the circulating 
water and settles in the pipe B at the back of the boiler, where it 
does no harm and may be blown out as frequently as desired. 
The curved pipes  b at the back being connected to the top of the 
pipe B, leave the water therein undisturbed, and from their posi- 
tion they cannot be choked by any sediment that may be oollected 
in the large pipe. 

An important feature is that no joint or connection is in the 
furnace or facing it, all being outside the boiler framing visible 
and easily got at. No secret leakage can occur, neither are the 
joints injured by the fame and heated gases. All the connections 
are exceedingly simple, the flanges being truly faced and the 
joints made tight with a ring of copper wire or a little 
paint. No heat being applied to the returning stream of 
water in the pipes B, C, and B, the circulation is- not 
interfered with, as no steam is generated in them. The tubes 
are supported at each end by an iron framing lined with 
fire-clay, the sides enclosed by two short parallel brick walls, 
or by an iron casing having air spaces. It will be noticed 
that the fire-grate is not restricted. Animmense area, far greater 
than is ever required, can be obtained without trouble. There is 
also ample space for the thorough mixing of the gases with atmo- 
spheric air, thus insuring complete combustion before the flame 
and hot gases are brought in contact with the heating surfaces of 
the tubes. Owing to the efficacy of the surfaces, and the long 
run provided for the products of combustion, the heat from the 
furnace is absorbed as far as possible by the generating tubes A 
before it reaches the uppermost tier ; these tubes are therefore not 
injured by the escaping gases, but when desired they may be dis- 
pensed with and the steam led direct from the separators into the 
steam drum, In the larger sizes of boilers a circulating pipe is 
connected to each end of the pipes Band D. The power of the 
boiler may be increased by adding more tubes to the sides, or by 
arranging additional tubes over the present ones. Suitable open- 
ings are provided in any convenient part of the brickwork or 
boiler framing for cleaning the outside of the tubes from soot, 
&c., with a steam jet or otherwise; and where the width for fixing 
the boiler is restricted the outside circulating pipe C may be made 
to rest ina U shape casting built in the wall; the mouth of this 
casting opening outwards allows the pipe C to be removed. 

It is an established fact that sectional boilers possess important 
facilities for exportation. (Owing to the small size and weight of 
their parts they are well adapted for shipment and transit over 
mountainous countries, no special conveyance being necessary. 
They occupy smaller space, and may be fixed where it would 
prove impossible to erect one of another type. The tubes and 
other portions can be carried through a narrow doorway without 
disturbing existing premises, and the parts easily handled and 
connected. A few months ago the writer was requested to esti 
mate for an 80-horse power nominal marine boiler, but declined, it 
being impossible to complete and fix it in the specified time. This 
was to be regretted, as such an excellent opportunity for establish 
ing the reliability of water-tube boilers,at sea might seldom occur. 
The steamship that required it was deficient of steam power, 
which brought about a corresponding reduction in the speed of 
the vessel, owing to the pressure having been gradually reduced 
on account of the deterioration of the boilers. The ship was com- 
pelled to go round to Glasgow, where her decks were opened 
up and an auxiliary boiler of the ordinary construction 
placed in the stokehole. She then returned to London, 
and commenced taking in cargo, The loss of time and 
great expense incurred in steaming to and from Glasgow, 
and while there, was calculated at not less than £600. Ifa 
sectional boiler had been adopted this expense and loss of time 
might have been avoided; as the tubes, casing, &c., would have 
been lowered into the stokehole without interfering with decks or 
other portions of the vessel, and put together in the place where 
is was intended to work. This could have been dune while in 
London, as no powerful crane was necessary. These are very 
important advantages peculiar to sectional boilers, When adopted 
for marine use, brickwork would be dispensed with, and the sides 
enclosed by aniron casing having air spaces, This casing not only 
saves weight and space, but keeps the stokehole cooler. An 
objection is sometimes raised against water-tube generators, to the 
effect that they are complicated and have so many joints. In 
breaking up a marine, locomotive, or portable boiler, and collecting 
all the parts necessary for its construction, no one would he struck 
with the idea of simplicity. They appear simple, when seen from 
the outside, solely because most of the parts are inside, and hid 
from view. But then there are joints at each end of the tubes, 
seams, rivets, &c., to keep tight. In sectional boilers, no seams, 
angle irons, or rivets are necessary, and all joints being outside 
makes them at first sight appear complicated. These, however, if 
properly made can be kept tight without trouble, even when 
working at a very high pressure, and the facility with which the 
parts can be disconnected for examination, repairs, or cleaning, 
should recommend them. Although the boilers of the steamship 
Montana had 700 manhole doors, besides other connections, there 
appears not to have been the slightest difficulty in keeping them 
perfectly tight, notwithstanling the severe test produced by ths 
overheating of the tubes. 

No allusion has before been made to the great advantages of the 
principle of subdivided shells as regards safety from disastrous e.- 
plosion. In no instance with them has the writer heard of any 
destruction to property. A few accidents have occurred—the re- 
sult of a defective joint or tube — whereby lives have been sacrificed 
by the outrush of boiling water and steam ; but the boiler and 
seating always remained intact. So these mishaps cannot be called 
explosions in the sense in which the word is generally applied. 
How different the effects when au explosion takes place with the 
land and marine boilers in common use! With them the loss of 
life is dreadful, the destruction to property immense, entire build- 
ings demolished in an instant, the wreck of the propertyjin’ many 
cases burying in its fall those that are near. The fact of the parts 
of these boilers being propelled like a rocket, and sometimes thrown 
toa great distance, best testify to their destructive qualities. These 
accidents so very frequently occur, that it appeacs the best 
materials, workmanship, and most careful inspection by competent 
engineers fail to putan endtothem. The safety of ordinary boilers 
depends upon so many contingencies, the margin of security is so 
small, and there are so many defects that defy detection, that with 
the best of them absolute security from destructive explosions 
cannot be relied upon. By substituting a good sectional boiler in 
preference to the dangerous types in general use, these accidents 
may be prevented with a gain as to efficiency and economy. In 
conclusion, the author is convinced that if water-tube boilers are 
carefully designed to meet the conditions herein stated, and rightly 
proportioned for the work they are to perform, the best possible 
results maybe relied upon, and they will prove their superiority 
under continual working. 





Civin AND MECHANICAL ENGINEERS’ Soctety,—There will be a 
visis to the Alexandra Palace on Saturday, next, May 30th, Mem- 
bers meet at Ludgate-hill Station at three o'clock. 
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RAILWAY MATTERS. 
THE Pennsylvania Railway annually carries 10,000,000 tons of 
freight and 6,000,000 passengers. 
THE roadway of the Illinois and St. Louis Bridge Railway has 
been successfully opened at St. Louis. 


Firty-NINE railway accidents occurred in the United States 
during the month of April, whereby three persons. were killed and 
twelve suffered serious injury. : 

A TRAMWAY has been established at Ghent, and was opened to 
the public for the first time on the 24th inst. The inhabitants and 
merchants of Ghent expect to derive great benefits from the tram- 
way. 

Tue Union Pacific Railroad Company are about to develope their 
coal lands, and propose to establish a rolling mill for the purpose 
of making their own rails from ore found on the line of the rail- 
road, 

Tne Russian Minister of Roads and Ways is stated to have 
assigned 20,000 roubles to the Central Asia Railway Commission 
for a survey of the proposed route, and for other preliminary ex- 
penses, 


PLANS have been prepared for a bridge to be thrown across the 
Murray river at Eelmea, so as to t lonies of Victoria 
and New South Wales. The estimated cost of the work is 
£60,000. 

Tue railway from Boulogne to St. Omer, which forms the first 
portion of a newroute to Brussels, was formally opened on 
Monday morning, and the line will be ready for public traffic on the 
Ist of June. 

No country upon the face of the habitable globe, having a rail- 
road system in operation, is so carefully guarded against the 
possibility of collision as the Republic of Costa Rica. I¢ rejoices 
in a single locomotive. 


Captain TYLER, of the Board of Trade, about whose appoint- 
ment to investigate the affairs of the Erie Railway Company 
there was some discussion in the House of Commons, left Liverpool 
for New York on Saturday. 


WE regret to hear of the suicide of Mr, Simon Crawshaw, of 
Askham Field, near York. The deceased gentleman, with his 
father and uncle, constructed the York and Scarborough Railway, 
and the two latter constructed the portion of the North-Eastern 
system between York and Ulleskelf. 

THE first sod of the Pickle Bridge Branch Railway was turned 
on Saturday by Mr. G. Armytage, of Kirklees. The railway will 
traverse the district from Pickle Bridge to Brighouse, and is 
intended to bring the latter place into direct communication with 
Bradford. A short additional length would unite the branch with 
the main line of the Lancashire and Yorkshire system near Brig- 
house, and thus shorten the route from Bradford to Huddersfield. 


THE control of the Indian State railways has been separated 
from the Public Works Secretariat, and a new department has 
been created, with Lieut.-Col. E. C, S. Williams, R.E., at its head 
as Director of State Railways, and Captain K, C. Pye as assistant 
director. Col. H. Dru d, R.E., ds Lieutenant-Colonel 
Williams as deputy secretary to the Government of India in the 
railway branch of the Public Works Department. 


A QUESTION was asked, shortly before the House of Lords rose 
for the recess, whether the Board of Trade had under considera- 
tion the question of requiring that the platforms at railway 
stations should be of uniform height, and that continuous foot- 
boards should be provided for all railway carriages. It was 
answered that footboards could not be made uniform unless all 
platforms were of the same level, and there would be some 
difficulty in attaining that end. The subject was under considera- 
tion, but the Board of Trade had no power to require these 
improvements to be made, The point, however, was one that 
would very legitimately come under the consideration of the Royal 
Commission. 


On Friday last Colonel Yolland arrived at Merthyr to conduct 
an inquiry respecting the recent accident. Previous to the ex- 
amination of any witnesses, a number of experiments were carried 
out with a view to test the power of a guard to control a train 
breaking loose on an incline, A train of the same length and 
weight as that which ran away on the 16th inst. was made up, and 
the experiments were made on that portion of the line where the 
coupling snapped. The result, it is understood, was satisfactory 
as proving that such a train was quite under control under like 
circumstances, but it should be borne in mind that the success or the 
contrary of this experiment depends on the ability and experience 
of the brakesman, The inquiry was then opened. In addition to 
what is already known, it transpired that the coupling which broke 
had an old fracture in it extending more than three-fourths of the 
way through the section of theiron. In reply to Colonel Yolland, 
the exuminer of the train stated that it was not customary to try 
the couplings by sounding them. 


Tue half-yearly general meeting of the Eastern Bengal Railway 
Company was held on Friday. Major-General Beadlo, R.E., a 
director, in explaining the various matters referred to in the report, 
commenced by referring to the geographical position of the os 
which extends from Calcutta to Goalundo, 158 miles. It is fed 
from the eastern districts by steamers bringing goods and 
passengers to the railway. The line will also be fed by a railway 
north of the Ganges, towards Darjeeling, which is being con- 
structed by the Government under the name of the Northern 
Bengal State Railway, and it is expected that the greater portions 
of the embankments forming the earthworks will be completed 
during the season, There will be a gap to fill up of 16 miles of 
railway and a ferry across the Ganges near Kooshtea to tthe 
line with the Bengal State Railway. The cost of the railway 
averaged about £18,000 per mile, and it requires receipts of £35per 
mile per week, at 50 per cent. working expenses, to pay the 5 per 
cent. guaranteed on the cost. In the past half-year they had 
earned £36 per mile per week, which yielded about 5} per cent. 
The maximum receipts had been from £51 to £58 per mile per 
week. The short branch of two miles from their line to the 
Hooghly has already saved the Government £5000 in cartage alone. 


THE narrow-gauge tramway introduced into the Royal Labora- 
tory Department, Royal Arsenal, Woolwich, by Col. Milward, 
C.B., Royal Artillery, the Superintendent of the department, is 
reported upon most favourably, having it is estimated, effected a 
saving equal to the cost of its construction and that of the little 
engine which runs upon it within the first twelve months. Eve 
portion of the Royal Laboratory, which has branches in almost all 
parts of the Arsenal, has now been connected by this tramway, 
which extends past the rear of the proof butts in the Government 
marshes to the Cannon Cartridge Factory, where the most 
hazardous operations are conducted at a long distance from any 
other buildings. In the Royal Carriage Department the miniature 
railway has been pretty generall, re ate , and found to answer 
admirably. Itis, however, regarded as less suitable for use in the 
Royal Gun Factories, where the various buildings in the depart- 
ment are well concentrated, and where the operations are gene- 
rally of agigantic nature. The heavy guns are moved from place 
to place with great facility by means of sling wagons, except when 
they are conveyed to or from the proof butts in the marshes, 
when the broad-gauge railway is resorted to, and that has now 
been made strong enough for any requisite purpose, having 
at least once given way under unus heavy burdens. The line 
which intersects all parts of the Royal Arsenal, is laid on a novel 
plan, the whole being formed of solid slabs of iron, with grooves 
tor the wheels of the engine and carriages to run in, and was con- 
structed under the immediate supervision of Lieut-Col. Scratchley 
Royal Engineers, the Director of Works at the Royal Arsenal and 
Doekyard, Woolwich. 














NOTES AND MEMORANDA. 


Ir may not be generally known that the ton used in the returns 
and calculations of the United States census is invariably the net 
ton of 20001b., and that the ton used by the U.S. jury 
Department in its statements of imports exports is invariably 
the gross ton of 2240 lb. It is also worthy of note that the values 
of foreign imports are given in gold, and of domestic exports in 
currency. 

THE annual wine production of the United States is estimated, 
in round numbers, at 20,000,000 gallons, and the market value at 
14,000,000 dols., the business not having been commenced until 
someten yearsago. It is divided in various quantities :—California, 
5,000,000 gallons ; Ohio, 3,500,000; New York, 3,000,000 ; Missouri, 
2,500,000; Illinois, 2,500,000; Pennsylvania, 2,000,000; Iowa, 
400,000, and so downwards. 

DESPATCHES received by the United States’ Navy Department 
show that their steamer ra, Commander Belknap, engaged 
in taking deep-sea soundings, left Honolulu on the 18th March, 
and arrived at Yokohama, Japan, on the 27th of April, having made 
72 casts, the deepest of which was 3287 fathoms. She was then to 
examine the south-east coast of Japan, from there carry a line of 
soundings to Touoga, Aleutian Islands, and thence complete the arc 
of the great circle to the point reached last fall from Puget Sound. 


THE beautiful patina produced upon the bronzes from China and 
Japan has been examined by M. Henri Morin, of the Paris Conser- 
vatoire. He finds that lead enters largely into the composition of 
these bronzes. In some specimens as much as 20 per cent. was 
found. Those bronzes, which contained 80 parts of copper, 10 parts 
of lead, 4 parts of tin, and 2 parts of zinc, were found to of 
close and beautiful grain; and when heated in a muffle it quickly 
takes the dark patina, which has been hitherto thought to be a 
varnish, 

On the 13th of March, 400 miles from Australia, the Challenger 
expedition obtained an extremely interesting haw] with the trawl 
in 2600 fathoms, from one- to a of a mile deeper 
than had been found elsewhere since rr’ the Cape. The 
bottom proved to be much the same kind of chocolate coloured 
mud that was found in the deep beds of the North Atlantic, but 
had not been met with since. Besides numerous specimens of deep 
sea fauna the nets contained a large sized bucketful of peroxide of 
manganese, with some sharks’ teeth and whalebone partly fossilised 
into manganese, 

THE reports of the mining surveyors and registrars for the last 
quarter of the year 1873, collected and issued by the mining depart- 
ment, show that the number of men employed in gold mining in 
the colony of Victoria was 50,595, of whom 13,528 were Chinese. 
There were 362 steam engines, with a power equal to 9579 horses, 
employed in pumping and winding. The approximate value of 
the mining plant in the colony was £2,131,188; the number of 
square miles of auriferous ground actually worked upon, 1050; and 
the number of distinct quartz reefs actually proved to be auriferous, 
3324. The estimated t of gold obt 1 during the quarter 
was 297,5760z., of which 124,474 oz. were from alluvial mines, 
and 173,102 oz, from quartz mines. The quantity of gold exported 
was 267,579 oz. 

Some experiments have been made by MM. Roux and Sarran to 
determine the heat of the combustion of explosive compounds. 
The deflagration was produced in bombs of iron 6mm, thick having 
a capacity of 270 280cc., and immersed in a vessel of water; the 
variation of the temperature was carefully noted before and after 
the explosion, The following results were obtained with French 


powders :— 
Composition. 





Calorics per Weight of 


Kind of powder, —-—-——~————_., 1kil of gas perl 
Nitre, Sulph. Carb. powder. kil. 
Fine sporting.. .. 78 « 10 « 12 of 8073 .. 0°3387 
Camnom cc cc co 75 co 13S «- 13°5 we FEBD .. 0°412 
Gun B .e oo oe Th o 105 .. 155 22 7308 .. O'41e 
Foreign trade .. 72 .. 18 . 15 oe 6942 4. 0°446 


Common mine .. 62 .. 20 - 18 ee 5702 .. 0°499 


FOLLOWING our articles on the subject of deep mining, the sub- 
joined facts will be read with interest:—The deepest artesian 

ring in the world is thatnear Berlin, where the auger has been 
driven 1270 metres. The discovery of rich deposits of silver in some 
Bohemian mines has led to the deepening of the shaft to 4000it. 
But it isin coal mining that the greatest developments in dee; 
working are now taking place. In Belgium the shafts descen 
330ft. every ten years on the average, and individual mines, of 
course, are carried down more rapidly. One in Belgium is 
more than 3000ft. deep. In some remarks before the Société 
d@’ Encouragement in Paris, Professor Gruner said that the extrac- 
tion of coal throughout the world amounted to 240,000,000 tons 
yearly, which might be valued at 10 francs at the mine. This gives 
a total value for coal of £96,000,000 (gold), while all other mining 
products taken together do not exceed £64,000,000 in value, 


Wir reference to the relation between the atomic weights, 
specific gravities, and the hardness of the metals, M. Bottone 
states that the hardness of a metal is measured by the quotient 
of specific and atomic weights, assuming for hardness the time 
which a rotating steel cylinder takes to penetrate a given depth. 
He found as follows :— 


Specific Atomic Hardness Experi- 
Metals, &c. gravity. weight. calculated. ment. 
Mn os eco «o- 8013... 55° es 014569 .. 01456 
©o oo oe oe §=68S ee §«=658°B ne «(0144559 6. «20145 
Nice of of -- 8279 .. 58° ee 014079 4. O'141 
Fe oiaeyee eo ©6568" ee O°1875 ee 071375 
Cu oe 08 ee 806 .. 63°4 oe O'136377 .. 0°136 
Pd ee ee ef 118 ee 1066 .. O'110694 .. 0°120 
Pt.e oo ce of 215 es 1974 «2 0°108966 ., 0°110655 
Zu oo os ee «670 65°2 «- 0107692 .. 010770 
Zr.. oe of of T277 «.. T4O0 oe 0°098337 .. O'09S4 
Au + 0 193 oe 1970 «2 0097969 .. 0°0979 
Ag 10°4 ee 1080 .. 0°096) e« 0°099 
Al... co co co 325 oo 2% + 0082116 .. 0°08212 
Cd eo 86 ee» 1120 0°076785 .. 0°07 
Mg co co 1B oo 26" ee 0°072625 .. 007262 
So oo of 72 «- 1180 .. 0°061881 .. 0°06509 
Tle. oe of oo 11°862 «. 2042 2 0057405 .. 0°0565 
Po oe oe eo 1138 .. 270 .. 0054975 .. 0°057 
Na oe oe ce 0984 oo 2833 «- 0040085 .. 0040 
Ca oe ee 1578 .. 400 ., 0°039450 .. 00405 
0°865 89°15 .. 0022004 .. 0023 


K 
Cc 


a 
ao 


(diamond) .. ce «6-120 gs 0291666 .. 0°30096 
Tue Lancet points out that the alkali manufacture, which has 
its chief centres in Newcastle, Widnes, St. Helens, and Runcorn, 
has attained to enormous itude of late years. One factory, 
the Newcastle Chemical Works, now covers 137 acres of land, of 
which 60 acres consist of buildings and railways. The works find 
employment for 2600 hands, consume every year 850 ship loads of 
raw material and 150,000 tons of and turn out more than 
50,069 tons of chemi The leaden chambers for the manufac- 
ture of sulphuric acid are 175ft. long, 21ft. broad, and 20ft. high, 
and no less than 30 of these chambers are in use, It has long been 
suspected that serious injury is done to the health of the workpeople 
by some parts of this manufacture. Chloride of lime, or on’ 
wader, which is one of the staple articles of the trade, is pre; 

y passing chlorine gas over slaked lime in large chambers of lead 
orstone. When the lime issaturated with the gas the doors are 
opened, and workmen enter the chambers, their mouths and 
nostrils swathed in flannel respirators, to remove the powder and 
shovel it into casks. The fine dust is extremely irritating to the 
lungs, and it is asserted by some that the men suffer more than 
mere temporary inconvenience from the exposure. Itappears, how- 
ever, impossible to obtain decisive evidence this interesting 
point, for the medical authorities seem to hold diametrically 
opposite —— and there are no statistics which throw any light 
upon it. It could be effectually solved only by the simultaneous 
exertions of all the medical men of a manufacturing town. § 





MISCELLANEA. 


THE telegraphic cable between Constantinople and Odessa has 
been successfully laid, the work being completed last Saturday. 

THE Metropolitan Board of Works have resolved to contribute 
£370,000 towards a new street from King William-street towards 


Fenchurch-street. 

THE first party of the English expedition fitted out to observe 
the transit of Venus took its departure on Sa’ y afternoon in 
the Government transport Elizabeth Martin. 

Ar a general meeting of the Belgian Academy it has been pro- 

sed to open a subscription for erecting a monument to the late 

- Quetelet, director of the Brussels Observatory. 

WE understand that iron manufacturers of Pittsburgh, who until 
recently never sent a pound of their productions to British 
America, are now receiving numerous orders from Nova Scotia, 
New Brunswick, and the Canadas, 

Welearn that the military authorities of the northern district 
have recently visited the moorlands lying near Harrogate, York- 
shire, with a view of negotiating for the purchase of a sufficient 
area to form the side of a tactical station. 

ON Monday, the 18th of May, the first sod of the new coal 
sinking was turned in a small field lying near the back of the 
Drenywydd Farm, the property of Mr. Ormsby Gore, M.P., and 
midway between the Great Western and Cambrian railways. 


THE town of Odessa offers two prizes for the best models for a 
theatre to hold 2000 spectators, and not to cost more than 800,000 
roubles, The first — will be 6000 roubles, and the second 2000 
roubles. 6000 roubles will also be added to the first prize for extra 


—s &e, 

Mr. MARK Firtu, who recently built and endowed a block of 

almshouses in Sheffield, at a cost of upwards of £40,000, last week 
urchased the Page Hall estate, situate near Sheffield, for £25,55v. 
t is Mr. Firth’s intention to set apart a portion of the estate as a 

public park and present it to the town of Sheffield. 

THE American Manufacturcr statesthat Messrs,Atterbury and Co, 
are making clock dials of opal glass, such dials being intended to 
break the direct light of the gas jetsat night. It is said that the 
manufacture of this kind of glass for these purposes has never 
before been attempted in the United States, 

A HANDSOME new paddle steamer of 1000 tons, built and 
engined by Messrs. W. Simons and Co., was last week launched from 
the London Works, Renfrew. This steamer is the property of the 
Great Western Railway Company, and is intended for the Irish 
Channel service in connection with their express trains. 

Tue works at Leicester-square being now sufficiently advanced 
to fix the date of theircompletion—namely, the 15th of June—a 
memorial is in course of signature by the owners and occupiers of 

sroperty in Leicester-square and the neighbourhood, including the 
oe a Committee, asking the Prince of Wales to preside at the 
ceremony of dedicating the square to the public use. The opening 
will, it is anticipated, be fixed for some day between the 20th an 
30th of June next. 

WE understand that Mr. Price, under whose talented and 
energetic supervision the Kurrachee harbour works have been 
carried out with suchsuccess, leaves for England by the mail of the 
11th instant, and that the appointment of superintendent of the 
works has been offered by the Bombay Government to Mr, J. H. E. 
Hart, M. Inst. C.E., who is now on leave in England. An ex- 
penditure of £15,000 has been sanctioned for the works for this 
year by the Government of India. 

THE search for coal on the estate of Mr. H. O. Shore, at Lind- 
ridge, about seven miles in a direct line west of Leicester, has 
proved successful. The boring was commenced in the marls of the 
new red sandstone, and was carried to a depth of 300ft. in under 
thirty working days. Two seams of coal have been pierced, mea- 
suring 2ft. and 7ft., and there is good reason for believing that the 
whole of the deeper seams of the Leicester coal will be found by 
extended exploration. The coal-field is supposed to extend con- 
tinuously through Bagworth, Newbold, Peckleton, Desford, and 
Newtown, to Ratby, within three miles of Leicester. 

MEssrs. BIGELOW AND JOHNSTON report the prices of forei 
rails in New York at 51 dols. to 54 dols. gold, of American 60 dols. 
to 65 dols. currency. There were no imports at the port of 
New York, and have been none this year, but 27,988 tons were 
imported during the corresponding four months of 1873. Steel 
my are quoted at 95 dols, to 97°50 gold for foreign and 100 dols. 
to 102°50 dols. currency for American. The imports of steel at 
New York were 8127 tons during the month; during the four 
months they were 24,032 tons against 25,715 tons in 1873. For old 
rails 38 dols. to 39 dols. currency is quoted for T. The imports 
were 557 tons for the month and for the four months 662 tons, 
against 4498 in 1873, 

An American paper—the Marquette Mining Journal— 
describes some recent experiments in puddling made at the 
Wyandotte rolling mills in Michigan, by using coal tar, in con- 
junction with superheated steam and atmospheric air. We extract 
the following account :—An ordinary puddling furnace has its fire 
space banked up with brick, and on the top of the bank, near the 
level of the bridge, the gases are introduced and burnt in the 
following manner. A tank of coal tar stands above the furnace, 
with a pipe leading from it to the opening on the level of the bridge, 
now forming the floor of the bustion chamber, through which 
the tar is dllewed to drip slowly, where it is impinged upon by a 
jet of superheated steam issuing from a l6in. or 18in. nozzle, the 
force of which also carries a certain quantity of atmospheric air 
along with it, the whole ae and burning fiercely with a series 
of explosions like the rattle of musketry. The steam, which is 
superheated to a temperature of 1800 deg., is delivered against the 
tar at a ssure of 601b. to the inch ; the volume of flame com- 
pletely fills the puddling chamber at a white heat, and the iron is 
at once mel y it, and brought to the boiling point in an in- 
credibly short time, the combustion being so complete that the 
entire gases are consumed. The steam is heated by passing from 
the boiler through a coil in the exit flue of the furnace, which 
keeps it at a red heat, and makes the steam literally red hot before 
it, in conjunction with the air carried in by its rush, impinges on the 
tar, The iron made this process is said to be close-grained, 
firm, and tenacious, and the expense of the coal tar used, at the 
price of 3 dols. per barrel, is estimated at 65 cents., or about 2s. 7d. 
per ton of iron; according to Mr. Merriman this process has proved 
a success, and makes better iron at less expense, in shorter time, 
than the ordinary puddling with coal. 

OnE of the most — hydraulic riveting machines yet 
made by Mr. Tweddell has recently commenced working at her 
Majesty’s dockyard, Keyham, in the steam factory. The 
machine was made by Messrs. Thompson [and Co., of Newcastle- 
on-Tyne, in accordance with the designs of Mr. Ralph H. Tweddell, 
Duke-street, Westminster, and was tested in the presence of Mr, 
J. Trickett, the chief engineer, Mr. Nichols, assistant engineer, and 
the chiefs of the boiler department. It was tried on heavy plates 
punched in the usual way, and the riveting was performed with as 
great a speed as was consistent with work, or required, and 
the machine performed its work to the entire satisfaction of the 
gentlemen connected with the dockyard, It is of the largest type, 
similar to that already in use at Portsmouth Dockyard, and in 
German Government yards at Willemshaven, &c., and platesup to 
ljin. thick and 1gin. or 1}in, rivets are closed with perfect ease and 
with great economy. It is with pleasure we observe that these 
machines, which have now been in almost universal use in large 

rivate establishments for some time, are 7 “— by our 

ockyard authorities. We understand that Mr, Tweddell has 
lately sucessfully applied hydraulic pressure to portable riveting 
machines, and ordinary er yard punching and shearing 
machines, obtaining at the same time very favourable results in 
speed of execution of work, in fact quite as fast as is secured by 
ordinary geared machines. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 
LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


FUBLISHER’S NOTICE. 


NEWSPAPERS FOR ABROAD.—The Publisher begs to call the atten- 
tion of subscribers to THE ENGINEER to the following intima. 
tion from the General Post-office :—“* Notwithstanding the repeated 
notices issued by this Department, a very large number of newspapers 
addressed to places abroad is still put into the post daily bearing 
postage stamps insufficient in amount for their prepayment, and such 
newspapers are, in most cases, necessarily detained. Upon a great 
proportion of these papers less than a single rate of postage (and, 
indeed, in many cases only a halfpenny) is prepaid. Others bear 
stamps equivalent in amount to one rate of postage only, although 
being above four ounces in weight they are liable to two, and occa- 
sionally to three rates of postage. Newspapers for places abroad 
are also frequently stopped in consequence of being posted more than 
eight days after the date of publication. Such newspapers can only 
be forwarded as book packets, and prepaid as such. Public atten- 
tion is again called to this subject, with a view of averting the dis- 
appointment occasioned by the non-arrival of newspapers at their 
destination.” 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENG or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

L. P.—The statement is new tous. Wehave used red lad paint for protect- 
= with about as satisfactory results as any other paint we have 
tried. 

Susscriper.—Everything depends on the nature of the results you have ob- 

tained. Give us a general idea of their nature in confidence, and we shall 
communicate further with you. 
. F. 8.— There was « typographical error wm the results of Professor 
Church’s analysis of Ashantee gold. It should have read thus :—Gold, 
90°055 ; silver, 9°940 ; copper, a faint trace; iron, a trace; total in 100 
parts, 99°995. 

R. G. M.—The slide-valve appears to be fairly well proportioned and set, 
and should give good results. Do not forget, however, that when the engine 
is hot the lead will be increased at the back end and reduced at the forward 
end by the expansion of the bed-plate. Slide valves should always be set 
when the engine is hot. 

8. C.—As regards the weight of your engine, that will suffice for an adhesion 
of about 3000 1lb., which will haul on a level 300 tons gross weight. The 
hauling power of the engine, exclusive of adhesion, is about 17 lb. per pound 
of average pressure in the cylinders—that is to say, with 120 lb. steam in 
the boiler, the engine would nave a tractive power of about 1700 lb., equal 
to starting and drawing 170 tons gross weight ona level. The engine would 
be much eompressed by substituting 8in. cylinders. 

J. N.—(1) You must have some knowledge of one of the languages spoken in 
India ; but the preliminary examination on this point is very easy. (2) 
The examination papers are not published by the Government. You will 
Jind a set in Tak Encrneer for October 10th, 17th, and 24th, 1873. (3) 
No. (4) Your question cannot be answered in general terms. Rankine's 
treatise is in one sense the best, but it is not suitable for a junior student. 
Ball's is an excellent work, and the same may be. said of Professor Willis’ 
“* Principles of Mechanics.” 

F. B.—(1) For the telegraphic applications of electricity we should recommend 
Culley’s “ Hand-book of Practical Telegraphy” (Longmans). A high-class 
scientific work, almost exclusively mathematical, is Prof. Clerk Maxwell’s 
** Treatise on Electricity and Magnetism.” There is a “‘ School of Tele- 
graphy and Technical Instruction” in Regent-street, where you could ob- 
tain practical instruction. A great number of important papers, which 
cannot be obtained in a separate form, are disseminated in various scientific 
periodicals. (2) Storey’s ‘* Treatise on Strains,” and our * Practical 
Papers on Construction.” 

R. G. (Boiler Explosions.)— Your letter contains no suggestion ofa phenomenon 
that has not been well examined by chemists, with the exception of the 

i escape of flame from a steam pipe. Detailed information on this subject, 
and the testimony of some one else who sar it, would prove very interesting. 

ENGINEER.—IJt is impossible to give an accurate reply to your question. 
Increasing the length alone of a steamer will, as a rule, increase the resist- 
ance very little. The consumption of fuel will vary as the power, and that 
will vary as the cube of the speed. Thus, the cube of the velocity of the 
longer ship 18 512, and the consumption 8 tons ; the cube of the speed of the 
second vessel is 1000. Then, as 512 is to 8, so 1000 to 15°62 tons. 








SOFTENING CASTINGS. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent tell me how to soften the ends of light 
castings for drilling? A. J. W. 





MELTING UP OLD ZINC. 
(To the Editor of The Engineer.) 

Sin,—We shall be glad if any of your numerous correspondents can 
inform us the best—that is to say, the most saving—method of melting 
old zine into spelter, and if there is any way to clean the ash skimme 
from the top of the open pot in which we at present melt. By this 
method it requires about 25 cewt. to make a ton of spelter, and we think 
either the loss might be made considerably less, or the ash might be 
again melted in some way to extract the metal skimmed off with the ash 
in the first place. We think also that a great deal is wasted in the present 
method in the shape of oxide. ay 

London, 2Ist May, 1874. 





SUBSCRIPTIONS: 


from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) .. «2 «. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for tr ission abroad. 
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advertisement measures an inch or more the charge is ten shillings per inch. 


All single advertisements from the country must be accompanied by in 
payment. Alternate advertisements will be inserted with all practi re- 
gularity, but regularity cannot be gua eh LO, By All 
advertisements, except weekly ones, are taken subject to condition, 


untess Detiverep serore Six o’cLOcK on 
ay Evewine m xach Weex. : 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Riche ; all 
other letters to be addréssed to the Editor of Tak Excineer, 163, Strand. 


MEETINGS NEXT WEEE. 
Socizery or Encingers.—Monday, Ist June, at 7.30 p.m.: Discussion 
on Mr. Suckling’s paper “‘ On Modern Syst of G ting Steam.” 
CuzmicaL Socrety.—Thursday, 4th June, at 8 p.m.: “On Dendritic 
Spots,” by Huskisson Adrian ; ‘‘On the Acidity of Normal Urine,” by 
James Reoch; “Ona Simple Form of Apparatus for Estimating Urea in 
Urine,” by J. W. Russell and G. W. West ; *‘ Note on KauriGum,” by M. M. 
Pattison Muir; “On Certain Compounds of Albumen with Acids,” by 
George 8. Joh : “On I Acid,” by E. Neison and James 
Bayne ; ‘* On the Action of Chlorine, Bromine, &c., on Isodinaphthyl,” by 
Watson Smith; ‘‘On —“< Sulphite,” by Dr, Tommassi; ‘‘On a New 
Product of Toluol,” br Dr. Tommassi. 











DEATHS. 
On the 19th May, at his residence, 32, Portland-square, Bristol, Mr. 
Tuomas Bett, formerly of Nottingham, and for 28 years engineer to the 


Bristol Waterworks Company, 64. 
On the 22nd inst., at Paris, aged 37, Mr. James I. Horxins, of Middles- 


ugh. 
On the 25th inst.. Mr. James Samvurt, C.E., of 16, Queen’s-gardens, 
Hyde Park, and 5, Westminster-chambers, Victoria-street, Westminster, 


50 years. 
On the 26th inst., at his residence, Norbury Park, Dorking, Mr. Tuomas 
GrissELL, in the 73rd year of his age. 
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A CENTRAL ARSENAL, 


Masor Beaumont has given notice that on an early day 
after the recess he will call the attention of the House of 
Commons to the question of providing a Central Arsenal. 
The subject is by no means a new one, and the most con- 
flicting opinions have always been, and are now held, 
on it. One party advocates the establishment of a great 
manufacturing arsenal in the centre of the kingdom, and 
as far as possible out of reach of an enemy making a 
descent on our shores from any quarter. Others do not go 
as far as this; they recognise the financial objections to 
reproducing and supporting, in a second locality, a vast 
establishment like Woolwich, with its ranges upon ranges 
of workshops and magnificent machinery; but they desire 
the formation of a second-class arsenal, consisting of a large 
store establishment with a small number of factories in 
which repairs could be easily effected, and from which all 
the ordnance wants of an army in the field might be 
drawn. Lastly, there is a third party who think our 
existing arrangements ample, and who deprecate the 
expenditure of a large sum of money on the establishment 
of a central arsenal of any description. 

Previous to 1859 a Commission had recommended the 
establishment of a depét for stores at Weedon, and in 1859 
Mr. Sidney Herbert, the then Secretary of State for War, 
informed the chairman of the Royal Commission appointed 
that year to consider the defences of the United Kingdom, 
that the Government had decided that it was desirable 
that the store of guns and warlike matériel should no 
longer be concentrated in one place. The Commissioners 
were instructed to examine and report whether the 
locality of Weedon afforded facilities for the construction 
of such fortifications as would be necessary to give security 
to the valuable public property which it was proposed to 
deposit there. The Commissioners accordingly visited 
Weedon, and after a careful examination of the Govern- 
ment establishments there and the surrounding country, 
they came to the following conclusions:—The depot at 
Weedon was unfavourably situated for defence, and the 
existing buildings were of very second-rate consideration. 
They considered that, looking to the facts that the great 
products of our arsenals—guns, gun-carriages, shot, shell, 
&c.—are intended almost entirely for the navy, an arse 
should be situated, if not actually on the sea, yet so near 
as to have easy and rapid communication with it. 

Now, Weedon was eighty miles distant from Woolwich, 
the nearest shipping port. The Commissioners, moreover, 
thought that a new arsenal, involving as it must con- 
siderable outlay in fortification, as well as the maintenance 
of a large garrison, should be so situated as to forma 
rallying point for the defenders of the country in the event 
of London falling into the hands of an enemy. This 
report considerably enlarged the scope of the subject, and 
in December, 1859, the Commissioners were instructed to 
visit various localities with a view to the selection of a site 
which would afford the greatest facilities for the formation 
of a central depdt. 

In May, 1860, the Commissioners eee that they had 
visited numerous localities, such as Derby, Wolverhampton, 
Birkenhead, Lowmoor, Cannock Chase, &c. &c., and that 
the only site that fulfilled what they deemed the requisite 
conditions was Cannock Chase. They considered that the 
second arsenal should be complementary to Woolwich, and 
should possess those properties in which the latter was 
deficient. Thus the second arsenal should be, as far as 
possible, out of the reach of an enemy ing a descent 
on our shores from any quarter—that is, it should be 
situated nearly in the centre of the country. It should 
also be situated on the line of retreat that the national 
army would probably adopt in the event of its being 
unable to resist the progress of an invader. It would thus 
serve as a rallying point where the resources of the country, 
both in men and matériel, might be collected and organi 
It should ready means of communication both 
by canal and rail with the Thames and Severn, the Mersey 
and Humber, and with the principal seaports of the king- 
dom. It should be in close proximity to _ ry bree 
the + mineral districts possessing a supply o an 
oak eal inhabited by a population accustomed to metal 
working, who on an em cy might be employed in the 
arsenal, The land on which it was situated should be 
attainable at a moderate cost, and be of such a nature that 
a large area might be obtained free from buildings and 





other obstructions. Lastly, the particular spot chosen 
should be capable of being defended either by temporary 
or permanent works at as moderate a cost as possible. 

he district in the neighbourhood of Cannock Chase 
was, in the opinion of the Commissioners, the best that 
could be selected as its strategical position, and 
they considered that this locality all the require- 
ments for an internal arsenal in a very remarkable degree. 
But as circumstances might occur which would render 
it expedient, in addition to this central depdt, to have also 
an arsenal on the Western seaboard capable of furnish- 
ing a portion of the supplies manufactured exclusively at 
Woolwich, they recommended the formation of another 
arsenal at Runcorn, near Birkenhead. 

The report of the Royal Commission was submitted in 
1860 to the Standing Committee on Defence, of which 
the Duke of Cambridge is chairman, and was fully 
endorsed by them. In the concluding pa ph of 
their minute on the subject, the Defence Committee urge 
the absolute necessity for the establishment of one or 
more central depdts, as essential for the security of the 
vast amount of military stores and material then concen- 
trated at Woolwich. 

It appears, therefore, from the foregoing observations 
that in 1860 the organisation and establishment of a central 
— or arsenal, had not only been exhaustively con- 
sidered and favourably reported on by two most influential 
and thoroughly experienced committees, but it had been 
recognised S the Government as a desirable feature in the 
scheme of national defence. How comes it then that no 
attempt has apparently been made for the last fourteen 
years to carry out this portion of the scheme? To enable 
us to answer this question we must briefly review the 
arguments for and against such an establishment. The 
main argument of the advocates of decentralisation is that 
in the event of the capture of Woolwich by an enemy we 
should have no similar place to fall back upon and no means 
of mitigating the evil results which would arise from the 
loss of this important arsenal—theonly one in the kingdom. 
When the French lost Metz they fell back on Bourges, 
Tarbes, Paris, and other places, all of which contained 
arsenals, or depdts of stores. With us, Woolwich is all in 
all, and Woolwich and Woolwich “ Infants” would perish 
together. 

This is the first and main argument. But there are 
others scarcely less cogent. It is urged that the esta- 
blishment of a manufacturing depét in one of the iron and 
coal producing counties would be attended by a decided 
saving in the cost of labour and materials. Every pound 
of iron and coal that enters Woolwich has made a long 
journey either by road or rail, and its first cost has been 
enhanced by the expenses attending transport. Again, 
in the event of war, Woolwich is inconveniently 
situated as a depdt for stores. Communication by 
rail is limited, and the difficulty of passing vessels 
down the Channel has been much increased by the intro- 
duction of steam power. Thus, unless the stores manu- 
factured at Woolwich are transported across country to 
some western port it will be very difficult to keep up the 
communication with the out stations in time of war. 

In reply to these arguments the advocates of Woolwich, 
and Woolwich only, point out that, however satisfactory it 
might be had Woolwich been situate on Cannock Chase 
instead of on the Thames, it is as unreasonable now to ex- 
pect any Government to sanction the enormous outlay that 
would be necessary for the formation and maintenance of 
a separate establishment, as it would be absurd to attempt 
to move our existing workshops and machinery, The 
producing power of Woolwich, it is confidently asserted, 
is fully equal to any demands that might be made 
upon it, even during a severe war; and the possibility of 
the capture of Woolwich, involving, as it necessarily 
would, the capture of the metropolis, is a contingency 
that it is perfectly idle to speculate upon. Under such 
circumstances of what avail would be a central arsenal ! 
If London fell, would not the prevalent opinion be that 
a fatal blow had been struck, and that the calamities 
attending further resistance would be overwhelming, while 
the attempt at such resistance would be futile? But even 
supposing the worst possible contingency that could arise— 
what is to prevent the staff of Woolwich Arsenal moving 
to the manufacturing districts and there recommencing the 
manufacture of warlike stores on almost the same scale as 
formerly ? 

Would not Sir William Armstrong’s factory at Newcastle 
—a very arsenal in itself—or Sir Joseph Whitworth’s 
factory at Manchester, afford all the necessary facilities ? 
Even in the event of the capture and destruction of Wool- 
wich and all belonging to it, including the staff, would not 
the private engineering trade of this country be ample to 
cope with the emergency? We now supply the world with 
arms. We sell to the civilised and to the savage. We are 
equally ready to supply an ironclad, protected with the 
thickest of plates and armed with the biggest and most 
powerful of guns, at a cost of £500,000, or a Birmingham 
firelock, at a cost of 5s. In the event of war the t part 
of this extensive trade would be suspended—the articles 
would be contraband of war; but this would not lessen 
the production if a market were found in this country. 
Why, then, should we go to the expense of establishing and 
fortifying a central rival to Woolwich? Is it likely that 
the difference in first cost of material and labour would 
counterbalance the expense of formation and maintenance ! 
Again, the advocates of Woolwich altogether reject the 
argument that the present site is unfavourablefor an arsenal. 
They point out that it is in immediate communication by 
water with two of our largest fortified dock hatham 
and Sheerness—and that the railway communication is not 
nearly so limited as is supposed. The Arsenal, which now 
includes the old Dockyard, is connected by branch lines 
with the South-Eastern Railway, and so with the whole 
railway system of the kingdom. 

In the event of war stores —e be ~e A age :~ 
the workshops if necessary, and trans within a few 
hours nau @ our out stations in England. Further, two 
of our seaboard fortresses, Portsmouth and Plymouth 
already possess ordnance depOts, including workshops 
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adapted to perform certain minor operations connected 
with the supply and maintenance of warlike stores, These 
workshops could readily be expanded if necessary into 
something approaching the dimensions of a second-class 
arsenal, 

Lastly, the expediency of multiplying stores at numer- 
ous depéts is very questionable. For the last ten years we 
have been in a state of transition with respect to warlike 
stores, No sooner is a new gun ora new projectile per- 
fected and manufacture commenced, than the store suddenly 
becomes obsolete by the appearance of a newer gun and 
newer projectile. 

The warlike stores of ten years ago are now cumbering 
our arsenals, having been replaced by those of more modern 
date, Thus it is very undesirable to amass large stores of 
articles that are either perishable or may become obsolete. 
The great advantage of a Government factory, and one 
of the main arguments in favour of Government instead 
of contract manufacture, is that with a small efficient staff 
and machinery always in order we can dispense with large 
stores and still be prepared for an emergency. ‘There are 
of course certain articles of store, such as large guns and 
their carriages, that require time; but all the ordinary 
munitions of war—projectiles, cartridges, fuzes, small arm 
ammunition, &c.—could be produced at Woolwich in very 
large quantities in a comparatively short period. The 
above may be taken as embodying the main arguments 
of those who look with disfavour on any proposal to 
establish a central arsenal. Both parties bring forward 
strong arguments, and if we lean to the latter it is 
partly because the private engineering resources of the 
country have developed to such an extent since the report 
of the Royal Commission. It is more than probable that 
a Royal Commission of 1874 would take a different view 
of this question. 

We have lately by the system of depdt centres made a 
considerable step in the direction of decentralisation of 
warlike matériel, and decentralisation of personnel is sure 
to follow. If we take care that our matériel de guerre is 
always under the direction of a practical officer of adminis- 
trative ability, thoroughly acquainted with such stores and 
their manufacture, and that his staff are selected from 
those branches of the service which only can furnish pro- 
perly trained men, then indeed we may safely depend 
upon our present sources of supply. If, on the other hand, 
we continue to mix up munitions de guerre with munitions 
de bouche, and to think that a ledger knowledge of stores 
in their passive state,on the part of the officer charged 
with their custody and supply, is sufficient without any 
practical knowledge of the wse of the same, then indeed 
rot even a central arsenal will save us. 


RIVER EMBANKMENTS, 

Tne permanent effect resulting from the embanking of 
the tidal or non-tidal portion of a river will in a great 
measure depend upon the precise object sought to be ac- 
complished by the embankment. This object, or primary 
purpose, as it may be termed, is not the same in all cases, 
although to assume that it is is not unreasonable. In one 
case the immediate point kept in view may be the preser- 
vation and protection of the banks and adjoining district, 
without any regard to the subsequent improvement or 
deterioration of the river itself. In another, the condi- 
tions may be reversed, and the improvement of the river 
considered as the chief feature in the undertaking, any 
benefit that may accrue to the riparian property being con- 
tingent. The third case, that in which the objects of the 
embankment are effected in their fullest and most legiti- 
mate manner, is when due regard is had to both the land 
and the river, and their mutual amelioration is the result 
of the project. Under the first category are included all 
embankments and walls erected solely for the reclamation 
of land, while the second embraces rather a peculiar class, 
affecting only the navigable channel of a river. These are 
known as training or low water walls, and are constructed 
for the purpose of causing a river to preserve a upiform 
permanent course. There are very few rivers which will 
in their natural state preserve the same channel for any 
length of time. This tendency to deviate from course to 
course, which is influenced more or less by the nature of 
the river bed, and the mannerin which the stream is acted 
upon by the wind and tide, causes a continual variation in 
the depth, and renders the maintenance of a navigable 
channel well nigh impossible. The effect of the training 
walls is to maintain the current constant, both in direction 
and strength, and of a uniform depth. Many of these 
walls, which have an average height of four feet above low- 
water level, have been constructed for the improvement of 
the Ribble and Tees. The recent opening of the Chelsea 
Embankment, extending on the Middlesex shore of the 
‘Thames from Battersea Bridge nearly to Chelsea suspension 
bridge, a distance of upwards of three-quarters of a mile, 
affords a favourable opportunity of adverting to the 
general scheme of the embanking of our metropolitan 
river, and the possible effect which may result from the 
combined action of the embankments and the bridges. 
We may omit all consideration of the land which has been 
reclaimed, utilised, and made a source of profit, both 
publicly and privately ; neither shall we allude to the 
sanitary phase of the question, which is endowed with 
merit of an unquestionable character, so far as concerns the 
metropolitan portion, strictly speaking, of the river. 

In the improvement of rivers, the removal of all ob- 
stacles and impediments to the flow of the tide or current 
is eg scie | regarded as the first step to be adopted. 
These impediments are of two kinds. They may consist 
either of objects placed in the open waterway of the stream, 
such as the piers of bridges for instance, or of others con- 
nected with the shore and a gone | from it. Let us take 
the former, and consider what happens supposing the tide 
to be running out. The water as it breasts the impedi- 
ment to its flow rises in front of it and becomes age up 
against it, thus creating an artificial head. e con- 
sequence is that at and in the immediate vicinity of these 
obstructions the scour is in , and a considerable 
quantity of material dredged or scooped out from the bed 
of the river, After passing the obstacle the head of 





water diminishes, the velocity of the stream is reduced, 
the solid matter held in suspension is deposited, and 
the periodical repetition of the same operation speedil 
leads to the formation of a shoal. The greater the breadt 
or face of the pier individually, or the greater the diminu- 
tion of the waterway caused by all the piers collectively, 
the greater will be the obstruction to the flow of the 
stream, and the injurious consequences will be augmented 
in the same proportion. Arguing, therefore, on these 
—— we should naturally expect a shoal to be formed 

tween any two bridges situated tolerably near each 
other over the same river. Experience has proved this to 
be the case with the Thames, A very formidable shoal 
existed between Westminster and Waterloo bridges, and 
to a great extent still exists. The removal of this was one 
of the improvements in connection with the river recom- 
mended many _ ago by the first Commission who 
reported upon the project for embanking the Thames. An 
excellent idea ef the practical piling up of the water 
against the piers of one of the fae > may be 
gained from the deck of one of the river steamers while 
passing under the arch of Vauxhall Bridge when the tide 
is running out strongly. The spectator will have a better 
idea of the great force of the current and the attendant 
scour if there happens to be a stiff head wind blowing, 
and the boat, as sometimes occurs, cannot shoot the bridge, 
but is compelled to put back and land him and the rest of 
the engers at the Vauxhall pier down stream. 

The same phenomena attend the existence of lateral 
obstructions, or those arising from the projection of ob- 
jects into the waterway, from either one or both shores. 
Groins are of this description, and before the principles 
which govern the flow of rivers were well understood, were 
frequently adopted as measures calculated to improve them. 
But although sometimes locally beneficial, in the long run 
they are ruinous to the navigation of a stream. A very 
remarkable instance of the tendency of all obstructions to 
produce currents and distortion of the of a river 
occurred in the Tay.* A vessel of about 170 tons broke 
its tow line and grounded when there was some flood 
in the river. In the course of a few tides a regular 

ool was scoured out close to where the ship 

y to a depth of ten feet. The gravel and 
other débris excavated by the force of the current, and 
amounting to about a thousand tons, was deposited in the 
form of a shoal or bank immediately below where the 
vessel lay, and rising to a height of 5ft. above low water. 
The formation of this shoal was evidently owing to the 
increased scour due to the artificial head of water raised 
by the obstruction, since the force of the current in its 
natural state was not sufficiently strong to act upon the 
bed of the river. The water-gate between Charing Cross 
and Waterloo bridges no doubt acts in the light of a 
lateral obstruction, and it is easy to trace at low water the 
formation of an incipient shoal, which will eventually 
assume more important proportions, 

The general result of embanking any river is to contract 
the waterway, accelerate the velocity of the current, and 
consequently increase the scour. The tendency to scour 
out holes in some places and create shoals in another is 
much enhanced when a tidal river, such as the Thames for 
instance, is embanked for only a very small portion, com- 
paratively speaking, of its entire length. Uniformity in 
the depth of water and in the velocity of the stream are 
the principal features which impart a navigable value to 
a river, and these it is impossible to retain, even if they 
once exist, in cases in which merely local improvements 
are effected. As an instance of the effect of embanking, 
dredging, and generally improving a river upon the bridges 
crossing it, we may quote from the authority already 
alluded to the case of the Clyde. The Hutchison Bridge, 
which crossed the Clyde at the site of the new Albert 
Bridge, was erected in 1832. The masonry of the piers 
was laid at the level of 7ft. below the bed of the Clyde, on 
a platform of timber supported by piles about 18ft. in 
length. A section of the river at the site of the bridge was 
taken thirteen years after its erection, and it was found 
“ that the level of the river had been lowered, in conse- 
quence of the improvements of the Clyde trustees, no less 
than 11ft.” The bridge was subsequently removed and 
replaced by a new one. It is only fair to mention that 
even with the additional 11ft. scour the bridge might have 
remained safe, but the removal of a weir situated a short 
way above it rendered its removal indispensable. We are 
far from asserting that the case of the Thames is strictly 
analogous to that of the Clyde—although the velocity of 
the two rivers is about the same—but there can be no 
question that there is a tendency to a somewhat similar 
result with regard to the foundations of the bridges, 
especially those which have piers of masonry. It has been 
stated on good authority that shortly after the completion 
of that portion of the Embankment extending from 
Waterloo Bridge to that at Charing Cross, a large quantity 
of stone was pitched in round the pier of the former 
structure, which was nearest the Middlesex shore, with 
the object of forming an apron, and thus protecting the 
foundation from the action of the increased scour. If pro- 
tection of this kind be really required now or at some 
future time for the foundations of any of the older bridges 
over the Thames, something more efficacious than loose 
stone must be employed to restore the original bed of the 
stream displaced by the scour. A steamboat was sunk 
in the Thames not long since by grounding on stones 
scoured out of their proper bed. Without wishing to be 
alarmists, it is undoubtedly manifest to any one who has 
been in the regular habit of using steamboats for the last 
seven or eight years that a Y ars deal more of the concrete 
in the Middlesex piers of Westminster Bridge is visible at 
low water than used to be the case. While we have every 
reason to be justly proud of our magnificent embankments, 
we ought not to shut our eyes to BF gare contingencies 
based upon the principles of hydraulic engineering. It is 
rare in mundane matters that good comes perfectly un- 
alloyed with evil. 


* “ The Principles and Practice of Canal and River Engineering,” by 
David Stevenson, F,R.8.E. 








PRIVATE BILLS IN COMMITTEE. 


Srvce our last the led interests involved in Group 2, chair- 
man Mr, Ridley, have isposed of. The Palace 
Railway “gt, a line from Dulwich to the High Level Station at 
the P a he — by the ——_—. This bill = 

0 y London, Chatham, an ver Company. e 
rystal Palace and South London Junction Railway Bill, No. 2, 


for junctions with the Brighton has also been rejected. 
through, 


systemc, 
The and South London Junction Bill, No. 
junction with the South-Eastern system, has fallen 
Soom of the withdrawal of the South-Eastern Company from 
any liability as to costs. The bill has been passed in so far as 
powers are given to abandon the lines authorised by the Act of 
1864, The preamble was declared proved of the London, Chatham, 
and Dover (Awards) Bill, but settlement of clauses was 
adjourned till June 2nd. The London, Chatham, and Dover Bill 
for a loop line at Beckenham was Costs were allowed in 
this case to Mr, Cator, a landowner ugh whose ae natn the line 
is to pass, and who had an agreement with the Chatham company 
as to the non-stopping at Beckenham of Sunday morning trains, 
which would be wel by the passing of the bill as proposed, 

In Mr. Ridley’s Committee, Group 7, the prolonged contest be 
tween the London and North-Western and the Midland companies 
for lines of communication between Huddersfield and Halifax has 
been ended by the rejection of both bills, much to the astonish- 
ment of all the parties interested. : 

Mr. Evans’s Committee, Group 15, has passed the Fareham 
Railway Bill, for a line of 34 miles from Fareham Station, on the 
London and South-Western, to Hill Head Harbour. This Com- 
mittee has also thrown out the Brinore Tramroad Bill, for powers 
to abandon their undertaking. The North Metropolitan Tramways 
Bill in the same Committee has been referred back as unopposed. 
This closed the work of the Group. 

In Mr. A. Mill’s Committee, on Group 1, the case of the Metro- 
politan Inner Circle Completion and Eastern Extension Bill has 
received much attention, but still remains open. The bill is 
opposed by the Great Eastern Railway Company, several gas com- 
panies, and the North Metropolitan Tramway Company. Evidence 
in support of the bill has been given by Mr. Brunlees, engineer-in- 
chief; Mr. Vigers, who testified to the correctness of the estimates 
for land and buildings; Sir J. W. Bazalgette, who gave valuable 
evidence as to the street improvements that would be effected 
by the bill; and by Mr. J. S. Forbes, of the London, Chat- 
ham, and Dover and Metropolitan District Railway companies. 
Mr. Forbes expressed the opinion that the scheme proposed was 
much to be preferred to the lines that had been already authorised 
for the completion of the innercircle, but that remained unexecuted. 
The proposed project, he stated, took the natural course of passing 
under open thoroughfares, and avoided interference with valuable 
properties involved by the authorised lines. This course would 
make the proposed line directly accessible to the public. If the 
District line had been carried under the Strand, instead of inter- 
mediately between that great thoroughfare and the river, he be- 
lieved that its traffic would have been much larger, and the street 
traffic would have been thereby relieved. The Eastern Extension 
from Aldgate he considered an essentially important part of the 
scheme. 

In Group 9, Mr. Beach chairman, the London and North- 
Western (England and Ireland) Bill, in which the Midland Com- 
pany were in conflict with the promoters, was passed with amend- 
ments, certain proposed new lines being struck out. The part of 
the preamble relating to Ireland was declared to be proved. The 

reamble of the Midland Company’s (Additional Powers) Bill has 
_ proved, after a keen contest, and settlement of clauses ad- 
journed till June 1st. 

The London and North-Western (Wales) Bill has been passed 
in Group 10, the Hon. Leveson Gower chairman. The principal 
opposition was offered by the Brecon and Merthyr Tydfil Company, 
over part of whose line the bill proposes that the London and 
North-Western should have running powers. For the promoters, 
Messrs. Rodwell, Pope, Littler, and Cooper Wylde appeared ; for 
the Brecon Company, Messrs. Michael and Thomas ; for the Great 
Western Company, Mr. Round ; and for Mr, R. ‘I’. Crawshay, Mr. 
Granville Somerset. The principal terms of settlement were, 
that the London and North-Western should pay down, in lieu of 
tolls, to the Brecon Company, £25,000 per mile for the portion of 
the latter company’s line to be run over (between four and five 
miles), that if the line is doubled, it is to be at the expense of the 
Londonand North-Western. and that afterwards the line will become 
joint property, and be jointly managed and maintained by the two 
companies. The bill provides for the construction of thirteen miles 
of line in the vicinity of Merthyr, Abersychan, Bettws, &c., a 
portion of such lines on a gauge of not less lft. llin. Capital, 
£600,000. 

The Crystal Palace Railway Bill is for a loop line from Dulwich 
to the High Level Station. It would be two and a-half miles in 
length, proposed capital £360,000, It is promoted nominally by a 
new company, but really by the Chatham Company, and is opposed 
by the Brighton Company on the ground that it would be a viola- 
tion of existing agreements between the Chatham and Brighton 
companies. Mr. Forbes, in support of the bill, gave evidence that 
the proposed loop line would remove great difficulties and inconve- 
nience now experienced in working the traffic into and out of the 
High Level Station, which it was intended by the bill should be 
worked upon the continuous system, instead of working that sta- 
tion asa terminus. Mr. Laing, chairman of the Brighton Com- 
pany, and Mr. Knight, general manager, gave evidence against the 

ill. Mr. Denison, Q.C., dup the opposition, and opened 
the case of the London, Chatham, and Dover (Awards) Bill. He 
characterised the _— as & —— of Messrs, Ashurst, 
Morris, and Co., that had been taken up as an act of retaliation 
for the South London Company having introduced the Awards 
Bill. Mr. Fitzjames Stephens, Q.C., on behalf of the opposition, 
denounced this bill as an impudent attempt to set aside the award 
of Lords Salisbury and Cairns, the arbitrators. After hearing the 
cases of the Crystal Palace and the London, Chatham, and Dover 
(Awards) Bills, the Committee pr ded to the ideration of 
the others in the group, reserving their decision upon all. The 
London, Chatham, and Dover Bill is for a short loop at Becken- 
ham, to run into the Crystal Palace on the Low Level. The 
Crystal Palace and South London Junction No, 1 Bill is for june- 
tions with the Greenwich line of the Chatham, and of the Ton- 
bridge line of the South-Eastern. The latter company withdrew 
from the case. The South London Junction Bill No. 2 is fora 
junction with the Brighton line near Queen’s-road Station, The 

mdon, Chatham, and Dover Group is at last disposed of, to the 
great gratification of Mr. O’Reilley’s Committee. It may be said 
roundly of the five bills that they have each and every one been 
thrown out. It is true that the London, Chatham, and Dover 
(Awards) Bill has been postponed till the 2nd June, but practically 
the promoters of each of the five bills have suffered defeat. The 
promoters of one of them has been adjudged to pay costs to an 
opponent. 

y Chairman of Ways and Means has passed through the Com- 
mittee stage during the week twelve railway and other private bills. 

Group 13—Mr. Floyer chairman—Scotch Bills, has been cleared 
off by the Committee passing the Callandar and Oban Bill, which 
is for a line of about thirteen miles from Oban to Killin. The 
Caledonian Company have powers given by the bill to subscribe 
towards the un , and to work the line when completed. 

The preambles have been declared proved of the Birmingham 
and Junction Railway Bill; the Great Northern (Devia- 
tion) and the Great Northern (Further Powers) Bills ; the Leeds, 
Castleford, and Pontefract Railway Bill; the Bola and baty 
Railway ; the Brewood and olverhampton Railway Bill; 
the Belfast Water Bill, and others. The Waterford Gas Bill has 
been withdrawn. 
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CONTINUOUS WOOL SPINNING FRAME. 


MM. Hovger and Teston, as long back as 1851, commenced or 
made attempts to apply continuous machinery, that is to say, 
machinery without the intermittent action of the mule, to the 
spinning of carded wool, but their efforts were frustrated on account 
of the size of the yarn, which was much coarser than it is now, 
and consequently required more aes oe 

The machine which is represen in the accompanying 
engraving and in our double page cut has been intro- 
duced into the trade by MM. Bede, the successors of MM. 
Houget and Teston ; it has great drawing power, which is ob- 
tained by means of an arrangement of two wings fitted with cards, 
which turn slowly, seize the yarn and draw it out,and then 
let it free in ne J that it may recover the ne torsion, 
then seizing it again, and so on alternately. The drawing action 
is mainly produced on the wool at that part which lies between 
the main or delivery cylinders and the torsion tubes, as in other 
spinning machinery, the secondary channelled cylinders only 
complete the drawing, and exercise but slight tension on the 
portion of the wool which is untwisted and lies between those 
cylinders and the torsion tubes ; the machine is by this arrange- 
ment enabled to spin very short wool and of low kinds, without 
requiring that amount of precision between the hooks at the 
torsion tubes and the channelled cylinders, which is difficult if not 
impossible to maintain with a machine worked by ordinary hands. 
M. C. Martin, the exhibitor of the much admired Belgian ma- 
chinery at South Kensington in 1871, has published a pamphlet 
in which he asserts that the wool spinning machinery of Belgium 
is so imperfect that the products of the same machine exhibit 
irregularities amounting to 37 per cent. or four skeins to the 
pound. Such results would of course be very serious, not only to 
the spinning trade, but also to the weavers, who could not pessibly 
produce even fabrics with such irregular yarns. MM. Bede give an 
account of their own experience on the subject. They say that 
having visited the spinning works of MM. Deru and Simus, which 
were placed at their disposal for experiments, they weighed sepa- 
rately each of the eighty yarns obtained from two bobbins of yarn 
spun at the same time on a self-acting mule. The half skeins pro- 
duced by the two outer spindles of the machines weighed, one 
42 and the other 424 grammes, while all the other half skeins 
weighed from 39 to 414 grammes; thus the heavier of the two 
corner skeins weighed 34 grammes more than the finest of the 
eighty, being a difference of only 34 in 39, or 9 per cent.; while, if 
the two corner skeins be omitted, the difference between the re- 
maining seventy-eight only amounted to 24 in 39, or 6°4 per cent. 

The above result is very far from coinciding with M, C. Martin’s 
37 per cent. of irregularity, and MM. Bede stoutly maintain the 
reputation of the spinners of Verviers, but invite some more autho- 
rised and disinterested body than themselves, such as the Indus- 
trial Society of Verviers, to inquire into the causes of the irregu- 
larities pointed out by M. C. Martin, and propose that samples of 
yarns be prepared by different systems of cards, and especially by 
continuous carrying machines, such as the same self-acting mule. 
MM. Bede, however, record their own views onthe subject; they lay 
the irregularities pointed out by M. C. Martin entirely to the 
account of the continuous divider with which the bobbins were 
produced ; they argue that it is impossible that a self-acting mule 
can furnish otherthan that whichis supplied toit; it canneitheradd 

nor take away from the weight of the yarn which it spins and 
twists, and what is true of the mule is true also of every known 
kind of spinning-frame. Whatever may be the system of drawing 
and twisting, if the yarn in a bobbin weigh twice as much per 
metre as the yarn of another bobbin, the spun yarn will also ex- 
hibit the same difference. : 

Speaking of M. C. Martin’s carding machinery with the utmost 
respect, and fully admitting its great and deserved success, MM. 
Bede argue that the fault of the unequal weight of yarns lies in 
the continuous card, that it is not difficult to find, and thata 
remedy for it will certainly soon be discovered. 

As these machines mara a new era in the carded wool trade, 
admirably pointed out in Mr. Leach’s report on the machinery 
shown at the International Exhibition of 1871, the remarks of 
MM. Bede «re well deserving the attention of English machinists 
and maniacturers. MM. Bede avow honestly the efforts they 
themselv s have made to produce a machine to compete with the 
continu....s carding machine with leather dividing bands in respect 
to qua. tity, and to produce higher quality of work. In the con- 
tinuous carding machine with leather dividers the wool is divided 
by the action of the bands, which run in grooves in two metal 
cylinders ; the wool nipped into these grooves beneath the bands 
is separated into slivers, which are carried away by the bands. 
Now the equality of the sliver depends—(1) On the perfect divi- 
sion of the cylinders ; (2) On the equal diameter of the leather 
bands ; (3) On the equal tension of the bands ; and (4) On their 
equal adherence to thewool, It is easy to secure the first of these 
conditions, but not so the rest. Leather is too soft, porous, and 
wanting too much in the homogeneity of its several parts, to 
allow of sufficient equality being preserved between the size, the 
tension, and the condition of surface of a hundred bands of ten to 
twelve millimetres diameter, saturated with oil and water. Now, 
if a band be only a little larger than its neighbour, or, if in conse- 
quence of rather more tension or a more favourable condition of 
its surface, it retain the wool more determinedly between itself 
and the cylinder, this band must of necessity carry off a larger 
sliver, robbing its neighbour in the same proportion, and the 
difference between them will be doubled, so that if one sliver be 
increased to twelve millimetres the other will bc reduced to ten 
millimetres ; here, then, we havea difference of 20 per cent. 

An objection might be raised to the cost of keeping the leather 
bands in order ; but a more serious objection has been made, by an 
excellent spinner, which refers particularly to the spinning of fine 
qualities of wool, with long elastic staple forming corkscrews. 
When such wool is spun in the continuous frame with leather 
bands, the lateral fibres of each sliver being only retained by one 
end curl up, and instead of being interwoven with the rest form 
under the rubbers buttons which fall into the frame. 

MM. Bede exhibited a continuous frame at Vienna, which 
we illustrate, which they believe will be found to be free 
from the faults complained of, but they admit that the 
experience of this new frame is not yet sufficient to war- 
rant their speaking with certainty about it, but they thus describe 
the arrangement, which they hope will be found practically suc- 
cessful. In this frame the division of the wool is produced during 
its passage between two ‘rubbing sleeves,” on which work two 
thin and flexible steel bands, like crinoline springs, slightly 
stretched, These bands are perfectly equal in width, and must of 
necessity remain uniform, and being fixed on each side of the 
sleeves to rigid cross pins they preserve their uniform distance 
from each other, no irregularities can therefore arise in these 
I ts. The adh of the wood to the sleeves is such, even 
with a slight pressure of the bands, that the division is made per- 
fectly and without anything more being drawn under the bands 
than isolated fibres of wool. There does not then appear 
any possible cause of difference between two neighbouring 
slivers, The lateral fibres are also much less free than in 
the case of the leather bands, because all the fibres of the 
wool are held against the sleeves until the moment when they arrive 
under the rollers or the second sleeves. Comparing this frame 
with the best continuous collar or ring frames, it is more simple in 
construction, and promises to require less trouble to clean and 
keep it in aaa, and it has the advantage of cheaper fittings, and 
economises the , lost by the separation of the rings. 

MM. Bede do not pretend that Ceieeny bane obtaining with 
any continuous frame a greater regularity of weight in the yarn than 
by a well-worked self-acting mule ; nor do they pretend that they 





frame they have produced No. 17 English weft from bobbins off 
their new continuous ny | ine with a mixture of wool 
and short combings scarcely fit in the ordinary way for producing 
No. 16 warp. 

MM. Bede point out two difficulties which present them- 
selves with respect to this machine :—First, that of find- 
ing competent hands, which they do not regard as serious ; 
secondly, that which may result from the wear of certain parts of 
the machines, and presents more gravity. With to their 
continuous spinning frame, = say they feel little fear because 
the first trials were made with complete success with drawi 
apparatus, which constitutes the novelty of Mr. Sykes, and whic 

ad been in use for five or six years, and had consequently been 
submitted to all the wear that is to be feared; further, 
because the drawing apparatus in question facilitates greatly the 
solution of the problem in hand, When, as in M. C. Martin’s 
frame, the drawing is simply effected by a pair of channelled 
cylinders, there is constant fear of derangement by the wearing of 
the channels, caused either by the passage of the wool itself or by 
the action of the hook of the torsion tube. In MM. Bede's 
arrangement a similar er is scarcely to be feared, as much 
more space is left between this hook and the cylinder, but it seems 
to escape it when the point of the hook must be brought very close to 
the point of contact of the two cylinders, in order that the por- 
tion of the untwisted yarn comprised between this point and the 
hook may possess sufficient resistance to support the drawing of 
the channelled cylinders. The slightest wear of a tube or of its 
support, or the least derangement of a hook, would cause the point 
of the latter to touch the edge of the channels and make an in- 
dentation which, however slight, would affect the drawing. In 
our next impression we shall publish another illustration of this 
machine, which, owing to the pressure on our space, we are obliged 
to hold over this week. 





HORSE DYNAMOMETER FOR THE ROYAL 
AGRICULTURAL SOCIETY OF ENGLAND. 


THOSE who have been in the habit of attending the trials of im- 
plements at the annual gatherings of the Royal Agricultural Society 
of England cannot fail to have noticed the efforts that have been 
made year by year to increase the thoroughness of the tests, both 
by the use of improved instruments and by a more methodical 
system in recording the results, so as to make the reports which 
appear in the society’s annual “‘Journals” of the greatest use to 
the competitors and the public. The increased time which the 
judges are in consequence necessarily obliged to devote to the trial 
of each implement, combined with the large number of entries for 
trial, and the gradual development of various types of each class 
of implement suited for different circumstances, have rendered it 
necessary to reduce the number of msin classes or sections included 
in each year’s programme, and to make more subdivisions of each 
section than formerly, and hence the cycle of trials has been increased, 
first from three to five years, and now again to nine. From the 
programme of the approaching trials of carts, wagons, drills, &c., at 
Bedford, we were led to anticipate a mode of testing very much 
more efficient than has ever been adopted before ; and on appli- 
cation to the society we have been favoured through its engineers, 
Messrs. Eastons and Anderson, with the following information. 
Instead of testing the carts &c., loaded with pig iron, along a short 
piece of straight road, with the ordinary plough dynamometer, as 
at Manchester in 1869, it is intended to run them over a course 
consisting of hard and soft ground and moderate undulations ; to 
load them with roots, corn in sacks, and hay or straw; and to em- 
ploy a new dyna ter, designed by the engineers expressly for 
all implements drawn by shafts. We give at page 358 an 
engraving of the new instrument, which will be in fact a skeleton 
horse mounted on wheels, and to be drawn by horses. Its body 
will contain the testing apparatus, and it will be capable of being 
harnessed into shafts, with the usual attachments of a horse, and 
will turn in any direction. We feel sure that the results obtained 
by it will be most interesting, especially in throwing the light of 
accurate experiment on the vexed questions of broad and narrow, 
large and small, wheels, height of load, weight on horse’s back, 
&c, The iustrument will record the total work done in hauling 
each vehicle along a circuitous course, the maximum and minimum 
and mean pulls exerted, and the irregularity of strains arising from 
the varying rigidity of the load, 

Referring to the engravings illustrating the instrument, it will be 
seen that it consists primarily of a pair of parabolic steel springs 
A, 4ft. long, and connected together by a single joint at one end 
and a double one at the other. The front blade or plate of these 
springs is attached at the middle of its length to a horizontal cast 
iron bed plate BB B B, 4ft. 8in. long and 1ft. 9in. wide, which 
forms a rigid foundation for the chief parts of the instrument. 
The back spring plate is attached to the end of a horizontal spindle, 
which is supported at its front end in a bored cast iron pedestal 
C, forming a bracket on the bed plate, and at its back end in an 
oil cylinder or double dash pot D. Between the front bearing and 
the oil cylinder a cast iron swivelling draught plate E is loosely 
jointed to the spindle by a pin passing through both. This swivel 
plate is designed to represent the shoulder and collar of a horse, 
and is fitted with draught chains F, and hooks, similar to those 
on collar hames in cart harness. These chains are attached at 
points in rear of the centre swivelling pin. Near these attach- 
ments, and beneath the draught p'ate, are castors gg, arranged 
to run upon the bed plate, The draught plate E, with its joints 
and castors, will transmit the direct horizontal components only 
of the pull on any vehicle to the main spindle, and will eliminate 
the transverse components of angular pulls, whether in a vertical 
or horizontal direction. Its swivelling motion ey ee com- 
bined with the relative positions of the centre pin and the draught 
chains, will insure both chains being constantly taut ia turning 
corners, and at the same time will tend to keep the shafts from 
rubbing against the sides of the instrument, and to pull round the 
vehicle behind it without such rubbing, the plate always endeavour- 
ing to right itself when moved from its central position, Between 
the swivelling draught plate and the oil cylinder, the main spindle 
is slotted, to allow a multiplying lever H to pass through. This 
lever is jointed to the spindle with links and pins, also contained 
in the slot, and at its lower end is securely jointed to a fixed 
bracket cast on the underside of the bed plate. It serves to 
multiply any movement of the spindle three times on the horizon- 
tal counter bar above it, which is cast in gun metal in one 

iece with the counter case, and carries in bearings upon it a small 
integrating disc K, which touches and is set in motion by the large 
disc L, which in its turn is driven at the rate of one revolution to 
the yard by suitable bevelled gear from one of the hindermost 
travelling wheels of the instrument. The large disc L is kept in 
constant easy contact with the small disc by an adjustable spring 
pressing against the back end of the shaft which carries it. The 
number of revolutions of the small integrating disc is registered by 
the counter above referred to. The driving gear to the large disc 
registers distances travelled in yards upon another counter sup- 
— — a small cast iron frame which carries these more 
elicate details. The moving counter bar projects beyond the 
frame, and has at its front end a pointer M, which indicates the 
draught at any time in pounds on an adjustable scale attached to 
the frame, and also at its outer end will carry a suitable arm, 
having a metallic pencil at its end, which will describe the varia- 
tions of anne on a sheet of metallic paper wound round a 
, which is set in motion at will, at a speed proportional 

to the distance travelled. The oil cylinder piston is an easy fit, 
but has no aperture it ; the amount of connection between 
the two ends of the cy’ can be varied at pleasure by a screwed 
plug O, fitted into a passage cast on the cylinder, and through a 
cup fitted to it the cylinder can also be completely filled with eil. 
The saddle chain usuall. 








will produce any enormous saving either in » power, or cost of 
begins in order, but they believe that a yarn will be pro. 
duced at a somewhat cheaper rate, They declare that with tuciy , 


y attached to one of the shafts of 
a cart or will be passed over a light ht iron saddle 
l’, suspended from one end of alever Q; the resting on the 





saddle, representing that on a horse’s back, will be registered on a 
spring balance R at the other end of the lever. If found neces- 
sary for going down hill, “* breeching” chains may be attached to 
the back end of the instrument, and in hauling carts a belly-band 
may be passed beneath the instrument to avoid any risk of tilting 
backwards. For quickly testing the springs in the field a bell 
crank lever 8 8 8 is provided, having arms 4 to 1. The shorter 
one is connected by a short rod with the back end of the main 
spindle, after the cover of the oil cylinder is removed, and the 
longer can be loaded by known weights T. The instrument is 
mounted upon a timber framed carriage U U, having four broad 
cast iron wheels. Distance pieces of wood are interposed between 
the bed plate and the carriage, so that the former can be raised or 
lowered between moderate limits. The front wheels are 2ft. (in. 
centres apart, and are carried in a light locking carriage V, made 
of boiler plate, with a pair of ordinary wagon shafts attached in 
front. The hind wheels are 4ft. Sin. centres apart, and one of 
them is loose on the axle shaft, while the other is keyed to and 
revolves with the axle, and so drives the registering apparatus by 
means of the bevel gear before mentioned. In the drawing the 
instrument is shown harnessed into an ordinary agricultural cart. 
Three pairs of springs are supplied with the instrument suited for 
maximum loads of 500, 1000 and 2000 pounds respectively. Any 
pair of these springs can be removed and replaced by another pair 
in a few minutes, Lhe integrating apparatus described is generally 
similar to that on most of the Royal Agricultural Society's regis- 
tering intruments, but it is more rigid in its parts, is more easily 
adjusted, and in consequence of the multiplying levers it gives 
results on much larger scales than in previous dynamometers, thus 
reducing the proportionate errors due to inaccurate adjustments, 
when unloaded, and to looseness of joints. With this, as in for- 
mer instruments, the actual number of foot-pounds of work done 
in any experiment is determined by simply multiplying the regis- 
ter of the integrating counter by a constant depending on the 
spring in use. “he product so obtained, divided by the number of 
feet run as indicated by the distance counter, gives the mean 
draught during the experiment. The actual draught at any time 
is indicated by the pointer, and also on the metallic card, if it is 
put into gear. It is obvious that this apparatus wiil have a very 
wide application, especially in the trial of reaping and mowiug 
machines, portable engines, artillery, and in fact ali vehicles drawn 
by shafts, and also in ascertaining the comparative resistances of 
roads for any given vehicle. 








PUMPING ENGINE FOR THE PITTSBURGH 
WATERWORKS, U.S. 

For some time past there has been ample evidence afforded that 
the rapid growth of Pittsburgh was placing a demand on the 
existing means of water supply which it could not satisfy. New 
waterworks are, therefore, in process of construction, and the 
pumping wili be done by perhaps one of the most remarkable 
engines ever used for such a purpose, and essentially different ia 
every arrangement from any horizontal engine with which we are 
acquainted. We give an elevation of the engine and pumps at 
page 309, and we shali first give a general description of the engine, 
and then such extracts from the specification to which it is being 
built as may appear necessary. 

The engine is being built by Andrew Hartupee of Pittsburgh ; 
the contract price not including boilers, foundations, or house, but 
including erection, is 423,550 dols., or say £84,000. The engine is 
estimated to pump something over 41,000,000 U.S. gallons to 
Hiland Avenue Reservoir in twenty-four hours under a static head 
of 356ft. The diameter of the rising main is not yet determined 
on, but a 50in. main has been talked of ; the length will be about 
2700ft. It will be seen from the engraving that at one end of a long 
bed plate to the right is placed a horizontal cylinder, the centre line 
of which isl4in. above the top of the bed plate, and at the otherend, 
62ft, 4}in. distant from centre to centre, is placed the fly-wheel, 
the centre of the plummer blocks being 34in. above the top of the 
bed plate; between these two, and connected by the proper rods, 
is placed, as called by the inventor, a quadrant or “triangular 
beam.” The plumber blocks in which the quadrant vibrates are 
situated 25ft. lljin. from centre of the fly-wheel shaft, and 
9ft. 1'gim. above the top of the bed p'ate. The jower 
wrist pin of the quadrant is attached to the connecting rods from 
the cylinder and fly-wheel, and vibrates horizontally; to the two 
upper wrist pins are attached the connecting rods from the pumps, 
which are placed in the pump well below the bed plate, and are 
distant horizontally from centre to centre 13ft. 2in., and have 
astroke of 1lft. Counterweights are placed on the pump rods of 
sufficient weight to force the water to the reservoir without the 
aid of the steam or fly-wheel, the weight being raised by the steam 
and allowed to fall, thus forcing the water to the reservoir. ‘Lhe 
inventor proposes to use steam of from 80 to 100 lb. pressure, and 
to cut off at from one-fourth to one-fifth of the stroke. The idea 
of the inventor is this, supposing the piston at the end of the 
stroke, at this point the leverage of the lower wrist pin is short 
compared to what it will be at half stroke; at the same time the 
leverage of the wrist pin that has made its down stroke is at 


& maximum, and that on the up stroke at a minimum, Thus when 
the steam is at its greatest pressure the leverage of the lowes wrist 
pin is short, and the leverage of the pump is long; as the pressure 
is diminished the leverage of the pump roddiminishes, until at haif 
the leverages are equal; beyond this point the leverage of the 
plunger making the down stroke increases, and thus helps to raise 
the other plunger. These are the main features claimed by the 
inventor. 

Proceeding now with a more detailed description of the en; ines, 
we may premise that they will be erected on foundations withiu 
a building prepared for their reception on the grouuds belonging 


to the city of Pittsburgh, on the Allegheny river, immediately 
above Negley’s Run. The engines have two horizontal steam 
cylinders connected with one shaft by two cranks fitted at right 
angles, one fly-wheel and shaft serving both engines. The steam 
is to be admitted into the cylinders at from S0lb. to 100 lb. 
ressure to the square inch, following the piston in the cylinder 
rom one-fifth to one-fourth of the stroke, then cut off and 
expanded for the remainder of the stroke, and condensed either 
by a jet or surface condenser, as may be hereafter determined, 
The engines will operate four single-acting graduating plunger 
pumps, two pumps being connected with each steam engine, and 
working vertically. Nothing will give a better idea of the 
importance of this work than the dimensions of the machinery. 

The steam cylinders will have a stroke of 14ft., and will be (4in. 
in diameter. The walls of the cylinders wiil have a thickness 
when finished of 2jin., increased to 3}in., where the middle and 
end lugs join the cylinder. The flanges of the cylinder will be 
3hin, thick and 3in. wide. The cylinder heads will be cast with 
double shells, the inside shell to be ljin. thick, concave; the out- 
side shell neatly turned and finished to ljin. thick, convex; the 
two shells being well supported with eight ribs, 1jin. thick, and 
uniting the two shells. 

The piston will have three composition packing rings made of 
eight parts new copper and one part new tin; the rings to be filled 
in the usual manner with Babbitt’s metal. Each ring is 2hin. 
wide, the three rings making 74in. width of face, and lin. and lin. 
thick, The inside packing ring is to be made of good cast iron 
Thin. wide by lin. thick. The packing rings are set out with 
eighteen elliptic steel springs, set screws, and jamb nuts made of 
composition metal. The springs are to be ,\;in. narrower than the 
packing rings, and forged and finished to a uniform pattern, so that 
each spring may bear equally against the packing rings. The junk 
ring or follower is to be 1jin. thick when finished, ground on to the 
piston-head and packing rings, and i with eight bolts 
ijin. in diameter, and p bem I the lathe; the nuts being finished 
and countersunk in the follower. The piston-head is cast with 
double shells, each shell Ijin, thick, convex, with ribs oun- 
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being bored for the rod toa thickness of 44in. and a depth through 
the eye of 16in, The flange of the head on which the packing 
rings are ground is 2in. thick. The piston-rod is 10in, in diameter, 
the end of the rod, which is fitted into the piston-head, bein; 
swelled, so that after the key-way is cut there will remain an equ 
number of square inches with the main rod, 

‘The steam and exhaust valves are what is known as balance 
poppet valves, constructed so that they can be lifted from their 
seats through the upper openings in the valve chambers, each pair 
of valves, with their wings, being cast together. The combined 
area of each pair of admission valves is 164 square inches, the 
lower valves being 10in., and the upper valves 10}in. in diameter. 
Each pair of exhaust valves has a combined area of 235 square 
inches, the upper valves being 12in., and the lower valves 12in, 
in diameter. The valve stems are made of steel, and Ijin, in 
diameter. The side pipes for the admission and exhaust are made 
with expansion joints, and the nozzles of the cylinder and valve 
chambers have an area equal to the area of their respective valves. 
The flanges of the valve chambers are finished 2in, thick, and the 
flanges of the cylinder nozzles on which they are bolted are finished 
2hin. thick. The side pipes and chambers, both for the exhaust 
and admission of steam, will be I4in, thick. The valves are 
operated by two rock shafts and lifters, operating against bosses 
or tappets screwed on the valve stems in a way which will be 
seedy understood, as it presents no novelties, 

Three balanced throttle valves and chambers will be fitted, one 
on each engine, the area of the throttles being equal to that of the 
admission valves, and one fitted on a stand for the admission of 
the steam to either or both engines. The area of the last- 
mentioned throttle will be one-third more than the throttles 
before described, Each of the three throttles will be provided 
with large heavy wheels of a neat pattern, with handles, and 
nickel plated, 

The extreme length of bed-plateis not less than 80ft. din. pes 
the largest bed-plate in the world, made in three sections. The widt 
at the baseis ft. din., and extreme width at the base of the support- 
ing columns of the pump shaft is 11ft, The width of upper flange of 
bed-plate is 16in., increased to 24in. at slides, 224in, at the cylin- 
der, 2ft. Sin, at base of columns, and 2ft, din. wide for base of 

villar blocks for main shaft, and din, thick when planed; the 
ene web is ISin. wide, and 2hin. thick, with two sides 28hin, 
deep, and 1hin. thick, forming a rectilineal box. Ribs 1\in, thick 
are cast at intervals of not more than 5ft., and ribs Jin, thick are 
cast at right angles under the base of the columns of pump shaft 
and pillow block of main shaft. Six projections, din, deep, din, 
thick, and 18in, long, are cast on the under side of the bed-plate 
to prevent lateral motion, Brackets to admit of keying the 
cylinder, pillow blocks of main shaft, and columns for pump shaft, 
are cast on the upper side of the bed-plate. Chambers ure cast 
and bored out for the reception of the diagonal wrought iron 
braces to support the upper end of the pre shaft columns and 
pillow blocks; the three sections of the bed-plate are secured to- 
gether by bolts and links, shrunk on the upper and lower sides of 
the bed-plate. Brackets to support the projecticns cast on the 
bed plate to bolt the slides are cast at proper intervals. 

The wain slides are L5ft. 10in. long, din. thick, by Sin, face of 
slides, The web of the slide which is bolted to the bed-plate is 
Sin, thick, the slides are made of close grained and hard, strong 
iron, and secured to the bed-plate with ten bolts of Ijin. 
diameter. 

The crossheads are made of wrought iron. The boss in which 
the piston-rod is fitted and keyed is 1Sin, diameter by 24in. long, 
and bored with a taper of jin. to the foot. The keys, both for 
cross and piston heads, are made of good steel, 2in, thick by Sin. 
wide; the jaws 5ft. din. in width, ISin, long by 10in, wide, and 
finished 44in, thick, with Sin, between the jaws. The slide or jaw 
brasses are of composition metal, eight parts new copper to one of 
new tin, 22in, long by Sin. wide, and Ijin. thick, fitted with keys 
and set screws, The trunnions between the jaws and connecting- 
rods are 12in, in diameter, The wrists for the connecting-rod are 
10in. diameter by 10in, long, 

The connecting-rods are 1Sft, din. from centre to centre of wrist 
brasses, Yin. diameter for 10in. at middle of the rods; then re- 
duced to Sin, diameter, and tapering to Jin. at each end of the 
rods, The straps for the rods are 36in, long outside, Sin. wide, 
lin, thick at the key and gibs, and Jin, thick for the remainder, 
with bolts through the straps. The end of the rods on which the 
straps are fitted are Sin, thick and llin, wide, The strap boxes 
are made of composition metal, bored 10in, diameter by 10in, long, 
and leaving 2jin, metal both forward and aft of the wrists, and 
jin. thick both above and below the wrists; the keys and gibs are 
Sin, wide by ljin. thick, with bolts through the a and straps, 

The main connecting-rods are 24ft. Sin, from centre to centre of 
wrist boxes; they are straight for ft, at the middle, and 12in. 
diameter, and reduced from 1ft. to llin, diameter, and tapering to 
‘)}in, diameter at each end, The straps are 40in, long outside, 
llin. wide, and 134in, width between straps for the brasses, The 
straps are Shin, thick, to allow for keys an ibs, and din, thick for 
the remainder of the strap; the keys and gibs are 2jin. thick and 
llin, wide, with bolts through the connecting-rod and straps. The 
boxes for the connecting-rod are made of composition metal, 
eight new vopper to one of tin, bored to Llin, diameter and 15in, 
long, for the Gestk of the wrist pin. The two boxes for the rod 
measure 2Zin, lengthwise, by 134in. in width, 

(To be continued.) 

Deatu oF Mr. Grissett.—-Mr, Thomas Grissell, the eminent 
contractor, died on the 26th inst., at Norbury Park, Dorking. 
Mr, Grissell was elected an Associate of the Institution of Civil 
Engineers on the 11th of February, 1839, “ Because of his 
eminence as a builder and his general acquaintance with the 
pursuits of an engineer.” For some years past he has resided 
almost altogether at Dorking, and{seldom appeared at the meetings 
of ‘the institution, to the Benevolent Fund of which he was a 
very liberal subscriber, 

Deatu or Mr, James Samuet, C.E.—We announce with regret 
the death of Mr. James Samuel, of 16 Queen’s-gardens, Hyde 
Park, and 5, Westminster-chambers, Victoria-street, Westminster, 
on the 25th inst. Mr, Samuel served his time to Mr, D, Mackain, 
M.1.C.E,, and filled the position of engineer for three years at the 
nega dyeing and bleaching works of his father, near Glasgow, 

or which he designed and superintended the construction of the 
buildings, machinery, reservoirs, waterworks, &c, He then, 1849, 
became Resident Engineer of the Eastern Counties Railway, which 
post he held for several years, and during that time executed some 
extensive works, and introduced improvementsinto several branches 
under his charge. Mr, Samuel was elected a member of the 
Institution of Civil Engineers in June, 1849. He was a great 
advocate of light railway rolling stock, The development of the 
railway system owes a good deal to Mr, Samuel, 

Tue Late Mr, James I, Horkiys,—On Friday last, Mr. James 
I. Hopkins died suddenly at Paris, at the age of thirty-seven, 
The deceased gentleman had been in delicate health during the 
lust few months, and had been recently residing in the South of 
France, in the hope of benefiting by a change of climate. Mr. 
Hopkins had, for a long time, been actively connected with the 
iron trade of the North of England. He was partner in the firm 
that has since become one of the most extensive establishments 
in the district-—Hopkins, Gilkes, and Co., Limited—and remained 
a director up to his death, He was also a partner in the firm of 
Lloyd and Co. Mr, Hopkins was of a most genial d ition, and 
possessed high business abilities. He was very much and deservingl 
respected by a large circle of friends, especially in the Cleveland 
district, where the intelligence of unexpected death was, on 
Saturday, received with every expression of cordial sympathy for 
his family.—Jron Trade Review, 
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962, An improved Porrante Fire-rscare, Willlam Robert Lake, South- 
ampton-buildings, London. — A communication from Robert Bustin, 
St. John, Canada,—18th March, 1874. 

1090. Improvements in Vesse.s or a) 
and for other like purposes, Josep 
28th March, 1874. 

1115. Improvements in means for Consumina or Preventina SMOKE, 
David Jones, Millburn, Inverness, N.LB,—S1st March, 1874. 

1280, Impr ts in the pr tion of ArtiriciaL Fur. from culm or 
coal dust, and in apparatus to be be employed in the moulding of arti- 
ficial fuel, Francis Ten Thurles, Tipperary, Lreland.—14th April, 1874. 

1825, Improvements in Courtine and Uncoupiina RaiLway Veuicies, 
and in apparatus employed therefor, William Sydney de Mattos, Porto- 
bello, ML lothian, N.B.—17th April, 1874. 

14!1. Improvements in Packtne or making up Baos or Sacks for ship- 
ment, John Laird, jun., Forfar, N.B.—23rd April, 1874. 

1445. Improvements in Pruvrixe Music, and in type and apparatus for 
that purpose, William Morgan-Brown, Southampton-buildings, London, 
—A communication from Charles Lourdel, Rue Gaillon, Paris,—25th 
April, 1874. 

1475. An improved apparatus for Preventina CanpLes GuTrerina, 
Amédée Fayol, Bordeaux, Gironde, France,—28/h April, 1874. 

1507. Impr its in the facture of Fasrics usable as FLoor- 
cLorns or for other purposes, and in compositions to be used in such 
manufacture, Thomas Rowan and John Robertson Reid, Glasgow, 
Lanarkshire, N.B. 

1509. Improvements in Fivrernino and Puriryine Water and other 
liquids, and in apparatus therefor, Francis Thomas Bond, Gloucester.— 
20th April, IST4. 

1532, Improvements in and in apparatus for Storrertne Borries for con- 
taining gaseous and aidrated liquids, Frederick Wiight, Yarm-street, 
Yarm-lane, Stockton-on-Tees, Durham. 

1587. Improvements in the manufacture of Screws and ScrewDRIvERs, 
George Frederick Druce, Brighton, Sussex, and Robert Steers, 
Grosvenor Park, Camberwell, Surrey.—lst May, 1874. 

1583. An improved method for the Recovery of Sutrnuric Acip when 
combined with certain chomical products, Thomas Jackson, Clayton, 
near Manchester.— 5th May, 1874. 

1590. Improvements in the construction of Srrincs to be used for 
Musica Instruments, James Baillio Hamilton, University College, 
Oxford. 

1591. An improved lubricant to be used in Preranina Woot, John Jack- 
son, Low Utley, near Keighley, Yorkshire, 

1595. An improved composition for Preskrvina Merats from Oxia tion, 
Alberto Ara and Mario Del-Bubba, Florence, Italy. 

1597. Improvements in Looms for Weravine, and particularly in the 
Jacquard mechanism, Edward Griffith Brewer, Chancery-lane, London, 

A communication from Pierre Joseph Vitrant, Rue St. Appoline, 
Paris, 

1599. Certats improvements in machinery for Prerarino Corron and 
other fibres, Thomas Henry Rushton, Bolton, Lancashire.-—6th Mey, 
1874. 

1605 Au improved Close Carrtace on a Parr of Wuee.s 80 contrived as 
to be safe and of light draught, Joseph Harvey, Heron House, Heron- 
court, Richmond, Surrey. 

1606. An improved Paint or compound for Coatino Mrrais, Woop, 
and other substances, Walter Chidiock Nanglo, Bull Point, near Devon- 
port, Devonshire, 

1607. A new process of Manuracturina ALcono.s by a methodical and 
endless manner with wines and fermented juices of any kind by means 
of new or improved apparatus suitably disposed for the purpose, 
Alphonse Piver, Boulevart de Strasbourg, Paris. 

1608. Improvements in machinery for applyin Po: TAGE and other Stamps 
to ENvecores and other articles, Henry Dockrell, Dublin, Ireland, 

1609. Improvements in instruments or apparatus for CLirrine or SuEAR- 
ing ANIMALS, particularly applicable to the shearing of sheep, Charles 
Courtois, Rue St. Appoline, Paris, 

1611. An improved Tureap-curren, suitable for cutting screws in wood 
or metal, William Dart, Totnes, Devonshire. 

1612. Improvements in Urinistina Lirnomarar, 
grinding it and other substances, Jacob Geoghegan 
Stephen’s-crescent, Bayswater, London. 

1613. Improvements in avparatus for Drittina Manure and Sowine 
Wheat and other grain or seed, William Peacock Savage, Wood Hall, 
Hilgay, Downham, Norfolk, 

1614. Improvements in the manufacture of Soar, Alfred Vincent Newton, 
Chancery-lane, London. — A communication from Gactano Tardani, 
Rome, Italy. 

1615. Improvements in Fastentna Metattic Hoors or Banps employed 
in packing bales of goods, Samuel Marsden, jun, Hale, Cheshire. 

1616. Improvements in Furnaces for Gexeratina Steam in marine and 
other boilers, John Moore Hyde, Greenwich, Kent, 

1617. Improvements in Srorrine Borries, Jars, and such like vessels, 
and in apparatus for filling bottles and vessels, such apparatus being 
specially adapted for filling same with atérated liquids, John Edwards, 
New Garden-street, Hull, Yorkshire. 

1618. Improvements in machinery for Seraratina the Sitk Fipres from 
Waste Cocoons, Theodore Gaddum, Manchester. 

1619. Improvements in Fiurp Mrrers, applicable also to ees for 
obtaining motive power and for pumps, Herbert Frost, Manchester. 

1620. Improvements in Drawina-room or Rotter Skates, Henry Mal- 
colmson, Southampton- buildings, Holborn, London, 

1621. Improvements in Steam Boiiers, John Wilson, Leeds, Yorkshire. 

1622, Improvements in Looms for Weavino, Christopher Catlow, Burnley, 
Lancashire.~ 7th May, 1874. 

1623. Improvements in Reeenerative Hor-ntast Stoves for heating air, 
steam, and other gases, Charles Cochrane, The Grange, Stourbridge, 
Worcestershire, and Edward Alfred Cowper, Great George-street, 
Westminster. 

1624. Improvements in apparatus for Burnina Perroveum and other 
VoLaTiLe Ors and Sprrirs, Oliver Sweeney, Water-street, Liverpool. 
1625. A new or improved Hann Dreporr for sinking wells in foundations 
of bridges, and for other similar useful purposes, William Bull, Ewell, 

Surrey. 

1626. Improvements in Vessecs for containing Arratrep and other 
Liquips, Donald Nicoll, Paternoster-row, London, 

1629, An improvement in the means of and apparatus for Ratsrya and 
Lowerine Gasetiers and Cnanpeiers, the same being — also 
for other purposes, Edward Kaulbach, Gower street, Bodford-square, 
London, 

1630. Improvements in Wrarrens or Envetores used in Or_caKke 
Maxina, and for extracting oil from oleaginous seeds, Henry Searle, 
Hull, Yorkshire. 

1631, A new and improved appliance to be adapted to Rarnway Carriage 
and other Doors, to prevent noise from slamming, John Morcombe 
Bromley Baker, Southsea, Hants. 

1633. Improvements in Frep-motions for Sewina Macuints, David 
MocConnel Smyth, Lynn, Massachusetts, U.S, 

1634. An improved method of Reroucnine Puoroararnic Neoatives and 
Positives, Alexander Melville Clark, Chancery-lane, London,—A com- 
munication from Claude Léon Lambert, Paris. 

1635. Improvements in Srwine Macuines, George William Elliott, 
Birmingham.—8th May, 1874. 

1638. Improvements in Smoorntna Irons, Charles Emil Fried Pfeifer, 
Stockton-on-Tees, Durham. 

1639. Improvements in machinery or apparatus for Currine, Siictna, and 
Purine Tunyirs and other roots, Robert Hempsted, Grantham, 
Lincolnshire, 

1640. Improvements in Lirnoorarnic and Lerrer-press Printino 
Macuinery, George Mann, New Scarbrough, Leeds, Yorkshire, Charles 
Pollard, Algeria-place, Beeston-hill, Leeds, Yorkshire, and Philip Butler 
Watt, Derby-terrace, Glasgow, Midlothian, NB. 

1641. Improvements in Steam Enotes, chiefly designed for cranes, 
hoists, and elevators, Raphsel Herring, Frederick-place, Bow, London. 

1642, Imp its in hi for Wonrxine Lock Garters, Percy 
Graham Buchanan Westmacott, Elswick, Nowcastle-upon-Tyne. 

1648, Improvements in apparatus for Ovrarnino Morive Power by means 
of hydrostatic pressure, John Wilkinson, Louth, Lincolnshire. 

1644. Improvements in the mode of and apparatus for Treatine Pros- 
ruates of Lime, Edward Primerose Howard Vaughan, Chancery-lane, 
London, — A communication from Victor Francois Léonard, Count 
Huytteus de Terbeoq, Paria. 

1645, Improvements in Riries and Suor Guns, William Rochester Papo, 
Newcastle-upon-Tyne, 

1647. Improvements in Steam Inyectors or Eyecrors, Bristow Hunt, 
Serl Lincoln’s-inn, London. — A communication from the 
National Tube Works Com: pany, Boston, Massachusetts, U.S. 

1648. Securety Fastenino ots of Fisuina Rops, Gary Hooxs, 
and similar articles by means of a self-adjusting spring lock, James 

las Moultray, Resourn-place, Rainburghy Midio N.B, 

1649. Improvements in the manufacture of what are commonly called 
Lappers for Venetian Buinps, Marcus Brown-Westhead, Manchester. 
1650. Improvements in WaterPRoorine and Preranino Leaturr, Isidor 

kenburg, Manchester. 

1651. Improvements in Cuarr-cuttina and other similar Macninery, 
William Wilson, Wood Hey, Bebington, Cheshire, and Joseph Battersby, 
Bedford Leigh, Lancashire. 


tus for the Inrusion of Corres, 
Boverley Fenby, Birmingham.— 








and in apparatus for 
Willans, St. 
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1653. Improvements in the o of F , Robert Steers, 
—— Camberwell, Surrey, and George Frederick Druce, 


hton, 

1006 ioe vements in apparatus to be used in Growro or TRAINING 
Hor Priants and Fruit Trees, Ellis Treacher Bowden, lord 
Rectory, beeen Worcestershire, 

1656. An improved method of and mechanism for the Transmission of 
Motion in Macutnery, William Robert Lake, Southampton-buildings, 
——~ communication from Francois Marie Eugtne Helmer, 





1657. Improvements in the construction of machinery for the Cutti- 
vation of Lanp by Steam Power, David Greig and Richard Holgate 
Shaw, Steam Plough Works, Leods, Yorkshire, 

1058. Improvements in Taamway Carriages when propelled by steam or 
other motive power, David Greig and Robert Burton, Steam Plough 
Works, Leeds, Yorkshire, 

1659. Improvements in Lock Gates and Caissons, Percy Graham 
Buchanan Westmacott, Elswick, Newcastle-upon-Tyne. 

1660. Improved method of Sewino, and machine for executing the same, 
Frederick Curtis, Boston, Suffolk, Massachusetts, U.S.- 9th May, 1874. 
1661. Improvements in means for Repucino the FricrionaL Resistance 
to the Movements of Stipe Vatves, Frederick Henry Ocleo, Swinton, 

Lancashire, and James Woodcock, Dukinfield, Cheshire. 

1662, An improvement in process of and apparatus for Desitverinc and 
Rerinine Leap, Gustave Luce, Marseilles, France, 

1603. Improvements in Puriryine O1ts and other liquid or solid com- 
pounds of carbon, John Steedman, Glasgow, Lanarkshire, N.B. 

1664. Improvements in Preparine or Treatine Straw, Jute, and other 
materials for the manufacture of Pargr or Parer Pucr, Michael Henry, 
Fleet-chambers, Fleet-street, London.—-A communication from Ernest 
Nousse, Boulevart St. Martin, Paris. 

1666, ey in Raitway Brakes, and in means for operating the 
same, John Clark, Silchester-road, London. 

1667. Improvements in Reostexina Ticker Puncugs, William Robert 
Lake, Southampton-buildings, London.—-A communication from the 
Foreign C. ling Punch Company, Buffalo, New York, U.S. 

160s. Improvements in apparatus for Ruoisterina and Inpicatine Times 
and Amounis at Binuiarps and other similar games, Charles Beck, 
White Hart, Strand, London. 

1669. Improvements in apparatus for IxpicaTixe the Srerp of Exowes 
and their Suarrs, and registering the revolutions of the same, which 
may = applied as a speed regulator or governor, Andrew Hogg, 
Liverpool. 

1670. Improvements in Gaseiiers and in glass shades or globes for gas 
burners, James Meliss Stuart, Queen Victoria-street, London.—-A com- 
munication from Archibald Paisley Stuart, Wellington, New Zealand. 

1672. lmprovements in the production of Caustic ALKALIes and of 
Carponic Acip, John Henry Johnson, Lincoln's-inn-fields, London.—A 
communication from Charles Juron, Antoine Imbert, Joannes Juron, 
and Louis Imbert, Paris. 

1675. Improvements in apparatus for Reautarine or Controiiine Com- 
nusTION in the furnaces of steam boilers having internal flues, George 
Dingley, Leicester. 

1676. Improvements in machinery for Forcina Merats, and for other 
purposes, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Alfred Louis Stanislas Chenot, Paris. —11th May, 1874. 

1677. Improvements in Portras_e Foxors or Furnaces and blowing 
apparatus, John Henry Johnson, Lincoln's-inn-fields, London. — A 
communication from De Witt Clinton Baxter, Philadelphia, Pennsyl- 
vania, U.S. 

1678. An improved Kyire or Instrument for cutting and shaping boot 
and other laces or thongs, William Edward Getige, Wellington-street, 
Strand, London. —A communication from Louis Rigaux, Faubourg 8t. 
Martin, Paris, 

1679. Improvements in the process and apparatus for CLearina and 
Smoornuine Spun Sirk, Yarn, and other like threads, Edward Alfred 
Cowper, Great George-street, Westminster, 

1680. Imprcvements in Furnaces, Peter Jensen, Chancery-lane, London, 

A communication from John M. Ayer, Chicago, illinote, U.S. 

1081. Improvements in machinery for Ponting Wire used in the manu- 
facture of needles, pins, card and hackle teeth, and for otber purposes, 
John James Richardson, Horsforth, near Leeds, Yorkshire. 

1682. Improvements in the manufacture of Moutp CanpLes, and in appa 
ratus therefor, Arthur Field, 7 Marsh, Lambeth, Surrey.—Partly a 
communication from Reinhold Wuenschmana, Leipzig, Saxony. 

1634. Improvements in TeLecrarmic SiGNavtrna Arraratus, William 
Augustus Camp, Southampton-buildings, London. 

1685, Improvements in the construction of Musicau Iystruments formed 
by combining reeds and strings, James Baillic Hamilton, Oxford 
University. 

1686, Improvements in Sewino Macuines, John Asten, Colchester. 

1687. Improvements in Treatine YouK of Eoo in order to preserve it and 
prepare it for edible and culinary purposes, Josef Polluk, Charing 
Cross Hotel, Westminster, e ication from Herr Lengsfeld, 
Vienna, 

1689. Improvements in the manufacture of ArtiricraL Fuet from sewage 
deposits, night soil, and other dry and moist manurial matte:s mixed 
with other materials, Gustav Alsing, Preston, Lancashire. 

1600. A new system of Bieacuina, and in the apparatus 
therein, Harold Potter, Manchester. 

1692. An improved process of SeraratixG the Tin from Scraps or Cur- 
tincs of Tinnep or Terne Prares, or from old tinned articles, 
Alexander Browne, Cambrian Villas, Richmond-hill, Surrey.—12th May, 
1874. 

1693. Improvements in Mitts used for CLeanina Rice and other grains, 
Nicholas Twigge, Liverpool, 

1604. An improved apparatus for Cootina and Detiverma ALE, Beer, 
and other liquids for drinking, Adolphus Clark, Firth-street, Soho- 
square, London.—-A communication from Charles L. Ridgway, Boston, 
Massachusetts, U.S. 

1695. Improvements in CLeats and Cnockr, Alfred Tattersall Gibson, 
Liverpool.—A communication from William Brown, New York, U.S. 
1606, Impr ts in hi or apparatus for Sawina Stone, 
Mana.e, and Granite, or similar materials, Richard Cox, Weymouth, 

Dorsetshire, 

1697. Improvements in Cases for Jewettery, Watours, and other 
articles, Friedrich Holtermann, Hamburgh, Germany. 

1608, Improvements in Gas Meters, William John Warner, South Shivlds, 
Durham, and William Cowan, Edinburgh, Midlothiaz, N.B. 

1700. An improved Corron Bate Tis, William Robert Lake, South- 
ampton-buildings, London,—A communication from Samuel Parmby 
and John Hughes, New Orleans, Louisiana, U.S. 

1701. Improvements in the method of and means for the production of 
Boxers and other hollow articles from Parer Putr, Peter Mesick, 
Piccadilly, London.—Vartly a communication from Seth Wheeler and 
Edgar Jerome, Albany, New York, U.S. 

1702. New or improved means for Atrracuine Door Lianpixs to their 
Srinpuxs, Frederick Cox, Battersea, Surrey. 

1703. Improvements in Viors, Matthew Picken and William Picken, 
Birmingham, 

1704. Improvements in Weavine and Crapina Hare for the manufacture 
of Cniaxons, Wies, and such like, and in machinery to be used for this 
purpose, Thomas Alfred William Clarke and Roderic Flower Donis- 
thorpe, Leicester. 

1705, An improvement in the manufacture of Beer, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Jules Louis 
Tréster, Paris.- 13th May, 1874. 

1707. Improvements in Sanp Pumrs or Dreperrs, and in the means of 
pone the same, Howard John Kennard, Upper Thamoes-street, 
London. 

1709. Improvements in Meters for measuring the flow of liquids, Arnold 
Budenberg, Manchester. — ication from Bernhard August 

Schiffer and Christian Frederick Budenberg, Buckau, Magdeberg, 








omployed 








Germany. 

1711. An improved Enotes to be used for Pumrrve Gases, Arr, or Fiurps, 
John Beale, East Greenwich, Kent, 

1718. Improvements in Pistons for Steam Enoines, Pumrs, and other 
such rane when packing is required, Wright Nelson Raines, 
Dukinfield, Cheshire.—14th May, 1874. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


1780, Impr for Inonine CLorues, Willlam Robert 
Lake, #8, London, — A communication from Gideon 
Wesley Cottingham, St. Mary’s, Toxas, U.S.—15th May, 1874. 

1779. Improvements in ELkcrro-MAgNetic AnnuNcIATORS, Louis Finger, 
Boston, Suffolk, Massachusetts, U.S.—10th May; 1874, 

1780. Manufacture of Wire Tuntne for Ferv es, as well as in the machine 
for producing the same, Henry Orville Lothrop, Milford, Worcester, 
Massachusetts, U.S.—19th May, 1874, 
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Patents on which the Stamp Duty of £50 has been Pa'd 


we Seine for Coat Dust, Theodor Von Bolzano, Schlan, Austria,.— 

1 ‘ay, . 

1871, Puncuine and Riverina Macuinery, John McKay, Park-road, 
Newcastle-on-Tyne, and William Macgoorge, Castle-court, Birchin-lane, 
London,—-22nd May, 1871. 

1345. Fastener for Burrons, William Hick, West Field, Huddersfield, 
Yorkshire, —10th May, 1871, 
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1364, Prorective and Insutatino Coventno for TeLeararaic Conpuctine 
Wires, &c., Austin Goodyear Day, Southampt ings, London.— 
20th May, 1871, 

1887. Veaicies for TRansportino Liquip Caraors in Buk, Jobn Henry 
Johnson, Lincoln’s-inn-fields, London.—23rd May, 1871. 

‘v1. Poagmixo Fact Hats Robert Green, Stockport, Cheshiro.—27th 
May, 1871. 

as ~~ | ay Olpherts, Ardee House, Ardee, Louth, Ireland.— 
22n fay, 1871. 

1367, Marquees and Tents, George Turner, Asylum-road, Pockham, 
Surrey.—22ad May, 1871. a. 

1398. Covertnos for the Heap, Robert Wheble, Lincoln’s-inn-ficlds, 
London,—24th May, 1871. 
1400. Printina TeLeorarns, William Robert Lake, Southampton- 

buildings, London.—2ith Moy, 1871. 

14 2. Homwrixe and Removine Hooks, &c., John Meiklejohn, Westfield 
Ironworks, Dalkeith, Midlothian, N. B.—24th May, 1871, 

1i72. Cur Nats avd Tacks, John Dean and John Horton, Birmingham. 
— 2nd June, 1871. 

155", Froatina Docks, Stanislas Janicki, St. Petersburg.—12ih June, 
1871. 

157l. Paxventixe Accipents from Overwinoino in Mixes, &c., William 
Walker, Craggs Hall Mines, Brottun, near Saltburn-by-the-Sea, York- 
shire.—14th June, 1871. 

1401. Steam Bortens, Achille Vansteenkiste and Josoph Barbe, Brussels. 
~-24th May, 1871. 








Patents on which the Stamp Duty of £100 has been Paid. 


1499. Rearina and Mowre Macuines, Willlam McIntyre Cranston, 
Upper Thames-street, London,—20th May, 1867. 

1516, Sewine Macnines, John Mabson, Newcastle-upon-Tyno, —2lst May, 
1867. 

1502. Foupine Sarers of Pargr, &c., Joseph Davies, High Park-road, 
Smethwick, near Birmingham,—2lst May, 1867, 

1552. Servina Mustrarp, James Murdoch Napier, York-road, Lambeth, 
Surrey.—24th May, 1807, 

1548. Panquat FLoonina, George Howard, Berners-strect, Oxford-street, 
London, —24ta May, 1867. 

1810, Sewing Macuinas, Henry Oram, Lark Hill, Bury, Lancasbire,— 21st 
June, 1867. 


Notices of Intention to Proceed with Patents, 


154. Sxap or Portante Connectors for Harness, &c., Jawes Septimus 
Cockings, Birmingham.—A communication trom Samuel Reynolds,— 
12th January, 1874, 

109, Cuivrixe Horses, &c , John Norman, Hoxton-square, London.—13th 
January, 1874, 

186. Loam for Weavixa, David Eastwood, Mill House, Midgley, Halifax. 
~ 14th January, 1874. 

199. Dressina and Travetuno Bags, &c., Herman Van Dyk, West 
Smithfield, London.—1L5th Jonuary, 1874. 

2.6. Daiuts for Bortna Hours, Charles Julius Ball, New Bridge-street, 
Blackfriars, London, 

219. Wrencnes for Turnina Pires, &c., James Theodore Griffin, Upper 
Thames-street, London.—A communication from Jonathan Austin. 

220. Converting Cast Leon, &c,, into Steet, Alexander Browne, South- 
ampton-buildings, Holborn, London. — A communication from the 
Foundries a1.d Forges Company.—16th January, 1874, 

224. Bicnnomarte of Porasu, George Smith, Newcastle. 

227 Propectine the Evaronation of Pexromeny, &c., Abraham Abrahams, 
St. Peter's Park, London. 

228. Prevarnine and Srinnixa Cotton, &c., Ellis Butterworth, Walton- 
place Works, Water-street, Rochdale. 7 





17th January, 1874. 

236. Caustic Sopa BorLer or ConcenTRATOR, Thomas Robinson, Widnes. 

242 Gas Burxers with lateral and covered jets, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Clement 
Louis Liotard, jun. 

243. Ou Lamps, Joseph Siddall and Francis Gutteridge, Dewsbury. 

245. Motive Powrr, &¢., Roelof Van de Weerd, Euschedy, Hoiland,— 
1th January, 1874. 

256. Eurerric TeLeorarn Apparatus, Joseph Barker Stearns, South- 
ampton-buildings, London,—Partly a communication from James C. 
Upham 

257. Sexino Mattrass, Thomas Fox, Bishopsgate-street Within, London. 

2ist January, 1874. 

268. Giass Lerrens and Fiovunes, Henry Greener, Millfield, near Bunder- 
land. 

276, Stoppers or Covers for Borries, &c., Nathan Thorpson, South- 
ampton-buildings, London, 

280, Compustion of Furi, &c,, Samuel Cunliffe Lister, Manningham.— 
22nd January, 1874. 

290 Prerarine and Comutna Waster Suk and Woot, or Hain, Samuel 
Cunliffe Lister, Manningham,—srd January, 1874. 

810. Carstans and Winpcasses, William Horatio Harfield, Mansion-house- 
buildings, London, 

31L. Roratiye CaLenpars or Date Lvicators, Warren William De La 

Rue and William Thomas Shaw, Bunbill-row, London. 

$14. Topacco Poucnes, Charles Melbourne White, Lilford-road, Stoke 
Nowington, London, 

519. Contivarina Lanp by Steam Powrr, George Granville William 
Sutherland Leveson Gower, Duke of Sutherland,-—2ith January, 1874. 
3.6. Sunstrrute for Coat, Edwin Lowe, Birmingbam.—26c January, 

1874. 

345. ARtTiviciAL ArotunNarts Warer, George Smith, Queen's Gate, Hyde 
Park, Londun,—27th January, 1874. 

386. Currine or Seraratino Wootten Fannics, &c., Frederick Charles 
Smith, Peckham,— 30th January, 1874. 

420. Canpino, Comernea, and CLeanine Corton, &c., John Henry Johnson, 
Lincoln’s-inn-fielda, London.—A communication from Charles Nicolas 
Plantrou.—2nd February, 1874. 

441. Metat Tunic, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Elisha Packer Wilbur.—ird February, 1874. 

458. Boustexs and Srer Bearings for the spindles of spinning frames, 
&c., William Edward Newton, Chancery-lane, London.—A communi- 
cation from Charles Franklin Wilson and Jesse Kdward Folk.—4th 
February, 1874. 

406. Feuts and Feurep Fanrics, Louis Ferdinand Tavernier, jun., Leeds. 

th February, 1874. 

670. Caisrina or Douptine Textite Fasrics, &c,, George Fyfe Elder, 
Lochee, N.B.--23rd February, 1874, 

69l. Exrracrino Gop from AvuRirerovs Antimony Ores, &c., Tyndall 
Bright, Liverpool—A communication from Reginald Bright and John 
Cosmo Newbery.—24th February, 1874. 

819, Concrare Burtpines, Thomas Broughton, Granville House, Overhill 
road, East Dulwich.—5th March, 1874, 

639. Destitine Tar, Joseph Willoughby, Plymouth, William Arkinstall 
Southwell and Thomas James Briggs, Palmerston-buildings, Broad- 
street, London, and Samuel Willoughby, Plymouth.—7th March, 1874. 

873. Pumps, Alfred Vincent Newton, Chanesep ene, London.—A com- 
munication from William John Silver and George Attwood, — 10th 
March, 1874. 

017, Stenacuine by Evecrricity, Engdne Goorge Bartholomew, Fredorick- 
street, Hampstead-road, London, and John Neale, Stoke-on-Trent.— 
18th March, 1874. 

£91. Raoutatine the Surriy of Water, &c., John Howard, Peckham- 
grove, Camberwell, Surrey.—2lst March, 1874. 

1089, DistripuTine Steam, &e , Alfred Van Wacyenberch, Ath, Belgium,— 
2th March, 1874. 

1090, Vessets or Arraratus for the Inrusion of Corren, &c., Joseph 
Beverley Fenby, Birmingham,—28th March, 1874. 

1386, Hearra-rvucs, Edward Smith, Kidderminster. 

14¢7. Seur-actina Catones or Fasrexixcs for securing the doors of 
wagons or trucks, Edward Henry Taylor and James Wilson Taylor, 
Barnsley.—22nd April, 1874. 


All persons having an interest in any one of such applications 

chould leave olare in writing Tinos’ bjections to suc! er ti 

* ~ office of the Commissioners of Patents, within twenty-one days of 
ts date, 


List of Specifications be ae ore oe the week ending 
. 4 


3029, 4d.; 3150, 4d.; 8985, Sd.; 8300, Od.; 3914, 10d.; 8315, 10d.; 3316, 
4d.; 8518, 4d.; 8819, 44,5 8820, dd.; BBL, Is. Od,; $322, 40,; 8328, Gd.; 3924, 
4c.; 3825, 10d.; 3326, 4d.; 8327, 10d.; 3928, 4d.; 3329, 4d.; 3330, 4d.; 3332, 
10d.; 3888, 4d.; 3834, 4d.; 3835, 4d.; 3337, 1s.; 3338, 4d.; 8399, 10d.; 3340, 
4d.; 3341, 10d.; 3843, 4d.; 3345, 4d.; 3346, dd.; 3348, 1s, 2d; 3349, 4d.; 
B3G1, 4d.; 8852, 10d.; 3353, 6d.; 3355, ve. 2d.; 3356, 4d.; 8367, 10d.; 3498, 4d. ; 
8850, 4d.; 3360, 4d.; 3362, 4d.; 3963, 4d.; 3964, led.; 3365, 1s.; 3366, 1s, vd.; 
3367, 8d.; 8308, 4d; 8869, 4d; 3870, 44.5 83/1, 6d; B872, Gd.; 3973, 8d.; 
3374, 10d.; 3375, 4d.; 3876, 2s. 8d.; 3377, Bd: B. .; 3879, 10d.; 8380, 
4d; 338], 18. 10d.; 3382, 4d.; 8883, ls. dd.; 3384, 4d.; 3387, Is.; 3388, 4d.; 
8980, 4d.; 8396, 1s. 2d.; 3402, 10d ; 8446, dd. 3406, Sd, ; 3516, Bd.; 9587 Sd.; 
8757, 6d.; 8079, 10d, 
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tage. ex: 

er, ble at the 08, .t- 9 
Woodcroft, 4 Majesty's Patont office, South- 
ampton-buildings Chancery-lane, Londen 





ABSTRACTS OF SPECIFICATIONS. 


Sess. Sewrno Macuixns, M. Hopkins, North Peckham.—Dated 10th Novem- 
r, 1873. 

This iuvention consists in the use of an endless or single cord or belt 
connected with the main pulley or driving wheel and the several working 
parts of the machine, and by which the requisite to-and-fro motion is 
produced upon the main pulley or driying-wheel being rotated. By this 
invention the use of cams, eccentrics, lovers, curved slots, and cog wheels, 
is avoided. 

3655. Paren Por, W. Weldon, Merton.~Dated 10:h November, 1873. 

Boiling fibrous materials, instead of with caustic alkali, with lime dis- 
solved in solution of chloride of calcium. 
8656. Crarixo Fisnovs Mareriats, 1. 

—Dated 10th November, 1873. 

The altering and simplifying of certain parts of machinery for crapin 
hair or other fibrous materials especially referring to the taking off, f 
and tension motion, the plunger of the bobbin carrier, and the parts 
through which the thread or core passes upon which the material is woven. 
3657. Repucixo Rags To MaTeRiAL Por Fapnics, P. Jensen, Chancery-lane, 

London,—A communication from H. W. Jespersen, Copenhagen. - Dated 
10th November, 1873. 

Woven woollen rags are by an endless apron carried to two feedin 
rollers; they are caught by a tearing cylinder provided with needles anc 
going at a great epee, whence they leave as wool ready for washing. To 
os wool of different fineness, ng cylinders with teeth of different 

neness are employed, 
3658. Finerroorine, Licutino, ano Vextitatina Bur.pras, 7. Hyatt, 
Gloucester-gardens, Hyde Park, — Dated 10th November, 1873. 

This invention comprises the following features: —A mode of lighting 
and ventilating rooms below the level of the street by constructing « 
ventilating space or light shelf outside the sunk area. Lighting and 
ventilating roofs of buildings or parts of buildings by constructing dormers 
of illuminating gratings with provision for letting in or shutting out air 
as required. The forming the fronts and rears of buildings of illuminat- 
ing gratings in the form of columns or otherwise; when used as columns 
these ure made hollow to serve as ventilating shafts. Iluminating and 
ventilating the ground floor of stores by ret: eatang the stories above it both 
in the frunt and back, and preserving the line or street face by a mask wall 
@ oustructed to present the usual architect: ¢ ul appearance. Making hollow 
window sills and frames with regi-ters for ventilation ; also making venti- 
lating window sashes with double panes, Making dry cellular panel walls 
and partitions for buildings of a sectional character, so that the building 
may be perfectly dry as soon as completed. The application of the said 
cellular dry panels to roofs and walking surfaces, and in some cases lining 
the same with asbestos. Also the erection of buildings without the 
necessity fora continuous solid wall to support the floors and roof by con- 
structing the same of piers or columns suitably tied and connected by 
single or double dry panelling. The setting of slabs or tiles for floors, 
walls, and other purposes, in gratings of wood or metal, in lieu of 
setting them in the usual manner on a prepared and levelled surface. 
3659. Sranners on Wrencuts, WV. A. Comber, Leeds. —Dated 10th Novem- 

ber, 1873. 

These improvements have for their objects, First, the construction of a 
spanner which will grip only on the sides or faces of the nut or other 
object, instead of on the corners as hitherto, and thereby preserve them 
from becoming defaced and injured by tae pressure of the spanner. The 
construction of a spanner which, besides having the above-named pro 
perty, will also suit several sizes of nuts, and the jaws of which will 
adjust themselves to the size required directly pressure is put on the 
handle to turn the nut, And the construction of a self-adjusting pipe 
wrench for turning round objects such as pipes, acting on the above 
described self-adjusting principle, the giip of the jaws increasing in force 
in proportion to the pressure put upon the handle, and the jaws being 
made of a special shape to seize or enclose a round object instead of one 
having parallel faces, 

3660. Comptnep Manure anv Seep Dritis, W. Rainforth, sen., and W. 
Rainforth, jun., Brayford Head, Lincoln, —Dated 10th November, 1873. 

The inventors construct the drills with a series of picks arranged at 
right angles to each other, and which they operate in a vertical direction 
by eccentrics on the spindle of the distributing cylinders and guide and 
friction wheels. By this arrangement they effectually mix the materials 
together, which then fall on to the distributing cylinders which are 
turned smooth and to which are fixed two parallel scrapers, the pressure 
of which is adjusted by springs attached to the framework of the drill. 
Any loss from the distributing cylinders is caught and turned into the 
guide boxes, 

3662. Unvawentino Straw Hars axnp Bonners, S. 
Dated 11th November, 1873. 

This provisional specification describes a method of producing an un- 
limited number of designs in the manufacture of variegated atraw hats 
and bonnets, and other coverings for the head, by first raising or om 
bossing the design intended to be produced upon the inner surface of 
the pan or mould of an ordinary hat block, and then colouring the same 
with a suitable dye applied by means of a roller passing over the em- 
bossed surface, after which the article to be manufactured is placed tuto 
such pan or mould and subjected to the ordinary pressure in the blocking 
machine, by which means it receives an imprint of the pattern desired to 
be produced. 

3663. Frexinue Merat Pirixnc axnp Tunine, J. @. Ingram, Hoxton. 
Dated 11th November, 1873. 

Flexibility by binding a sheet of metal around a spiral coil of wire. A 
sheet of lead or other metal to form the pipe or tube is rolled around a 
spiral cotl of steel or other metal wire and bound tightly with twine of 
other ligature so as to press the lead or other metal between the coils of 
the wire even with the inner surface of the wire. The pipe or tube 
thereby acquires the flexibility of the coil and increased power of resist- 
ing pressure, 
3364. SunstituTe 

November, 1873. 

The novelty in this case consists in drying chalk in lumps; in satura- 
ting or partially saturating the same with tar or other suitable inflam- 
mable matter ; and in drying the fuel thus prepared. 

3666. Corrs ron Castine Iron Pires, J. Toussaint, Sparbrook, Birming 
ham. —Dated Llth November, 1873. 

Cores are made of segments of a circle with overlapping curved edges. 
The segments are reyulated by springs and a central tapered rod, which 
permit of shrinkage and the removal of the tube or pipe. 

8667. Economistno Fur. iy Onpinary Fine-orates orn Praces, W. 
Pearson, Birmingham.—Dated 11th November, 1873. 

The inventor constructs « frame or fuel receptacle of cast or wrought 
material of such a shape as will admit of its application to ordinary fire- 
grates, and in the sides and upper surfaces of which he makes a series of 
apertures, He thus obtains an equal draught to all parts of the fucl and 
effects its complete combustion, and forces the heat arising therefrom 
through the apertures sideways into the room and upwards to heat any 
cooking utensils placed over the top apertures. 

3668. Frepine Canpinc on orneR Macuines, J. Tatham, G@lasgow.— 
wated 11th November, 1873. 

In carrying out the invention, the descent of the scale puts an arm 
formed on one of the weighing levers in the way of a projection on a 
piece continuously revolving on a stud by moans of a cord and pulley, 
and this piece being in consequence moved on the stud, causes the supply 
of fibrous materials to the woighing scale to be interrupted. The fibrous 
materials are transferred from the scale to the feed apron by a paddle or 
rake acted on periodically. 

8670. Game wirn Batts anp Matiers, G. S. Lee, Worcester, 
chusetis, U.S.—Dated 11th November, 1873. 

This invention relates to «pparatus to be used in playing a now and in- 
teresting game called “ chivalne.” This game is played with balls and 
mallets, and is more especially designed for the field, lawn, or garden, 
althvugh the said apparatus may be adapted for a parlour game, The 
said improved apparatus includes a “throne,” “threo castles,” a 
“sortie,” “ porte,” and ‘‘garde,” and two ‘‘bastiles,” constructed of 
iron, wood, or other suitable material. 

3671. Ratcway Swircnes, H, W. Huckeale, Over Norton. —Dated 11th 
November, 1873. 

This invention is designed to obviate the danger attending the use of 
the ordinary facing points on railways. The said invention consists, 
First, in the novel construction of the switches; and, Secondly, to tm- 
proved mechanism for locking or securing the said switches and indi- 
cating their position when looked. This part of the invention is appli- 
cable to the ordinary switches, 

3673. Lawn Mowers, 7. @reen and W. Burrows, Leeds.—Dated 11th 
November, 1873. 
The object of this invention is to simplify the construction of lawn 


Pitcher, Park-street, St. Paacras. 


Howaid, Luton.— 


ror Coat, J. Mitchell, Broadstairs.—Dated 11th 


Massa- 





bs, must be | 


mowers and lessen the number of a so that they may be cheaply con- 
structed, and when made may be little Hable to p » me Boe wy 
8674. Cuvrotas ann Biast Furnaces, W. B. Heys, Manchester,—Dated 
11th November, 1873. 
This invention relates to supplying air or steam to a chamber which 
receives the molten metal. 
8678. Cotreerven Caampers anv Surp.yina Fort, J. Leigh, Buckland. 


th November, 1873, 
consists, First, of improvements in the construction 
and arrangement of combustion chambers applicable to any description 
of furnace or boiler requiring great heat; and, Secondly, of improve- 
ments in the method of feeding such combustion chambers or furnaces 








with a regular and continuous supply of fuel, which may be either coal, 
coal dust, coke, coke du pon = { tan, or any other Comoe of 
fuel used in furnaces for the generation of A. gases by their action 
while in an incandescent state upon atmospheric air supplied by blast 
or otherwise; these are used as fuel and reducing agents in 
metallurgic and certain other Spetions in which high temperatures are 
required, such as smelting, puddling, or otherwise treating iron, or iron 
ores, or other ores or metals, generating steam, and other similar 
processes. 

3679. Sarery Syrnow Vatve Tar Lupaicarons, 7. and W. Sutelige, 

Halifaxr,— Dated 12th November, 1873. 

This invention relates to employing a valve tap constructed on the 
ayphon ——. giving a full pars wre equal in area to the pipe to which 
it us connected; the valve tap is made with improved seating, valve, and 
packing, and is for regulating the discharge ant flow of steam, water, or 
other fluids or gases. A groove is sunk in the seat of the valve tap, in 
which is fitted a soft metal washer retaining the metal and preventing 
its equeezing out; the spindle is so constructed that it works the valve 
and adjusts the packing each time the valve opens ; the spindle for the 
lubricator opens and shuts one or more valves at the same operation ; 
the packing for the stufling-box is composed of lead or rings of lead, and 
the syphon valve tap is strengthened by a lock or web at the bent por- 
tions ; the ends of the valve tap are taper, fitted with rings on which is 
placed a flexible pipe. 

3681. Ratuway Courtixos, A. Fry, Bristol.—Dated 12th November, 1873 

Chis provisional specification describes a self-acting railway coupling, 
consisting chictly of a coupling link on one wagon and a spring bolt on the 
other, which bolt after receding to allow the link to pass, immediately 
shoots out and locks it. 

3682. Sart, W. Hamer, Northwich.—Da'ed 12th November, 1873. 

Heating the forepart of salt pan by furnace heat, and the rest by steam 
from the enclosed space over the pan; exhausting the waste steam by a 
chimney or other exhauster after, if desired, heating a second or a third 
= therewith, A novel pan cover, Making the pan shallower at the 
10ttest part or slanting towards the back. Improved furnace, Preheat- 
ing the brine. 

3683. Marcn-noxes, C. 
November, 1873. 

The invention has for its object improvements in boxes or receptacles 
for holding matches, whereby a single match can be withdrawn there- 
from in the act of removing the cover or stopper, and then ignited by 
the act of separating or removing it from the instrument by which it is 
withdrawn and held. 

3634. Trearina Asnestos, 7. Hya't, Gloucester-gardens, Hyde Park.— 
Dated 12th November, 1873. 

This invention ec —— various modes of treating and utilising 
asbestos and its equivalents, and embraces the following applications 
The application of asbestos to the bearing surfaces and journals of ma- 
chinery of all kinds ; lining for cylinders of steam and hot air engines ; 
lining for boilers; making lubricating grease by mixing powdered 
asbestos with palm oil; sadirons of asbestos, the bottoms only being of 
iron ; chimney backs and sides; ventilating fire-backs to place behind 
the coals in a grate: fire-screens ; hearth rugs; caps or protectors to fit 
over the ends of beams in the proximity of a fire; coverings for wrought 
iron tie-bars, and for cast or wrought tron beams or girders ; fireproof 
stairs with asbestos string pieces and treads and risers; tips for gus- 
burners; lamp-shades and smoke-burners; gas-stoves and portable 
roasting ovens ; kitchen range backs and lining for the outside plates of 
ranges ; movable lids of cooking utensils ; combination of asbestos with 
willow or other like wood tn the form of bieket work, mats, or otherwise 
for various useful articles ; combination of asbestos with wood veneer 
and wood gratings for various useful purposes, such. for example, as 
roofs, window shutters, and doors, partitions, and other building con- 
structions ; coverings for the tables on which plate glass is cast; moulds 
or linings for moulds for making pro«sed yluss and metal castings ; floor, 
roof, and pavement tiles; “ potts” for insertion between floor beams ; 
fireproof roofs by the combination of asbestos with perforated corrugated 
sheet motal or with crimped sheet metal ; waterproof paper and mill 
hoard sheets, y sin or corrugated, and their applications ; illuminating 
gratings ; revolving shutters. 

3685. Sieeve-cinks, Soutratans, &c., C. Albina, T. 
man, Birmingham.— Dated 12th November, 18738. 

The novelty of this invention is in applying to the back of the shell of 
aleove-links, solitaires, or otber like eayaging articles of jowellery «a 
spring sv arranged as to operate on the hinged joint of the pin or bar as 
well as on the kuuckle of the detent for completing the engagement 
3686. Dawrine ann Parranino Warrs, @. Coates, Ra 

12th November, 1873. 

The object of this invention is to damp or otherwise prepare the warp 
before it is wound on the woaver's beam. This improved apparatus con- 
sists of a trough containing a solution of antiseptic size or other liquid, 
to prevent mildew and for damping or preparing the warp. In this 
trough is a metal or other roller, the lower surface of which dips in the 
liquid in the trough, and the warp passes over the upper surface of the 
roller, As the roller revolves it carries a portion of the liquid with it 
and applies it to the warp. 

3687. Revotvine Furnaces, 7. R. Crampton, Victoria-street, Westminster 
Dated 12th November, 1873. 

This specification describes a revolving furnace, one end of which is 
closed and the other open, and covered with a movable flue-piece by 
which the products of combustion are conveyed away. The furnace is 
heated by air and powdered fuel injected into the flue end. The im- 
provements also relate to an improved modo of working and lining re- 
volving furnaces to mako them available for reheating iron and steel, 
ana for making iron and steel direct from ore. Also to an improved 
mode of arranging several revolving furnaces when they are to be heated 
by powdered fuel and air. 

3688. Wririno Pens ann Hopers, W. H. Barlow and W. H. Barlow, 
un., Old Palace-yard, Weatmanster.— Dated 12th November, 1873. 

This provisional specification relates to means of holding writing pens 
and other writing, marking, or engraving instruments, in order to enable 
them to be held by a finger or fingers, instead of the holder having a 
stick or stem connected to it, by which it is held by two fingers and the 
thumb, as has heretofore been the custom. 


3689. Sares, H. Fearand P, Wilson, Birmingham,—Dated 18th November, 
1873, 





Collins, Sherborne-lane, London.—Dated 12th 


Greaves, and J. New 


tenstall. — Dated 


The invention consists in so arranging the door of the safe that it must 
be first pulled out of the frame or body of the safe and partly revolved 
on its centres or hinges before it can be opened, and again thrust back 
before it can be closed. When closed the door is secured by means of 
hooks or hooked bolts sliding under staples or bars fixed at intervals in a 
groove formed for the purpose all round the inner surface of the safe. 
These bolts may be shot by turning a handle in the ordinary manner 
previous to locking the safe. 
sse0 Economistxa Grate, J. Hawkins, Walsall.—Dated 13th November, 

873. 


The novelty of this invontion is in constructing a portable grate fitted 
with means for ready application to or removal from the front of the 
ordinary common grates now in general use, by which method the fire is 
brought more into the room, distributing its radiant heat around instead 
of allowing it to escape up the chimney ; as also filling the grate proper 
with a suitable heat-absorbing substance, such as fire-clay balls, or bricks, 
lumps of pumicestone, or other material. 


3691. Forxs, 7. Partes and S. Parkes, Brettle Lane, Willenhall. 
18th November, 1873. 

This invention consists in making the prongs of forks loose and in pairs 
connected by bars which pass through a slot in a carrying pioce of metal 
which fita into a hollow socket fixed upon the end of the handle of tue 
fork. The carrying piece is drawn agaiust the end of the socket by means 
of wedges driven into a slot passing throu ch both, and the parts of the 
fork are thus held firmly together, 

8692. O18 ann Farry Marrens, 4. Mess, Mincing-lane, London.—Dated 
13th November, 1873. 

This = specification describes the employment of a series of 
vertical cylinders down which a current of water constantly flows, the 
said current gradually increasing from cylinder to cevlinder. An air pump 
draws air through the first half of these cylinders, and forces it through 
the other half. All the extractors, stills, and condensers are connected 
by pipes with the first cylinder. The gradual increasing current of water, 
combined with the action of the air pump, produces a vacuum in all the 
extractors and stills, and therefore accelerates the flow of the solvent 
through the material under treatment, and thus also hastens the extraction 
of the oil as well as the evaporation of the solvent, which is also more 
quickly condensed. Less steam is required than in ordinary apparatus 
and as the oil is not heated so much, it is extracted in a state more fit for 
Tefining. 

8693. Sream Generators, @. Sinclair, Leith. —Dated 13th November 
1878. 

This invention relates to improvements whereby more complete cirou 
lation and increased efficiency are o ble in steam generators, consist- 
ing principally of tubes with the water insido them, and suitable for high 
pressures. Modifications of the improved arrangements are advan- 
tageously applicable for heating liquid by the o! spent heat in the 
escape flues from furnaces of various kinds. An important part of the 
invention consists in arranging the upper half of the series of inclined 
tubes with their inclination reverse to that of the lowor half of the series, 
In modifying the combination for heating liquids, inclined tubes may be 
a i in reversed sots ; it is however ye to place them vortically. 
Steam —_ are permanently fixed, so that jets of steam may be directed 
upon the outsides of the tubos for removing soot, 
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8694. Fovusuinc Tareap anp Yarn, H. Crawford and J. Crawford, 
Beith, N.B.—Dated 13th pooner 1 

This invention consists in the for pol holding non-twisting 

ms of ‘ pinning” machines ‘(for | 8 lishing or gl the 
anks of linen and other thread or y xc and — = 

between these pins and u revolving Ing hooks) in 
the machine, each below the corresponding pins on the opposite sides of the the 
machine, and in either guiding these we a central eye between them on 
a central guiding bar to each pair or in in joint r~ two of these (in the form 
of an H frame by an eye in the centre so as to oscillate vertically on each 
end of a longitudinal crosshead made to weiide verti in an eye ona 
central guide bar, which in either case carries the spiral spring 
sliding loosely around it between the bar carrying the lower holding pins 
and the main frame above carrying the twisted hooks, also that the set of 
two or four pins can oscillate or turn vay: Ae either direction, horizontally 
and vertically. so that each hank takes its twist and curl more regularly 
and naturally in proportion to the strain than has been possible heretofore 
in such machines. 

3695. Dovste Sutrs anp Fioatine Structures, M. Walker, Great College- 
street, Westminster.—A communication from J. Burnet, Candy, Ceylon. 
—Dated 13th November, 1873. 

Five cylindrical tubes, tapering at their ends to a conical or wedge-like 
form (the axis of the cone or wedge inciining upward), are connected at 
about three-fifths of their length apart, at some height above the water 
level, by a transverse beam and socket joints, which allow the tubes 
motion ina vertical plane about the transverse beam as acentre. On this 
transverse beam another longitudinal beam is rigidly aye midway and 
parallel between the tubes, and to each end of this is attached 
another transverse beam by a joint allowing its free oscillation. The ends 
of these end transverse beams are not rigidly, but loosely, attached to the 
floating tubes by roller guides, elbow joints, cone, or other suitable con- 
nection permitting their necessary variation in length as the ends of the 
tubes rise or fall with the waves and they become oblique to the fixed 
line of the centre axle beam. This arrangementof beams is strengthened 
by diagonals placed soas not to interfere with the functions of the several 
joints, and is surmounted by a diamond-shaped deck or platform, the 
angles of which rest on or over the centre longitudinal and the centre 
transverse beams. The object and effect of these several forms -~ 
arrangements are, in combination, a floating structure Bape | 
steadiness and stability, small area of immersion, offering littl ES 
to the waves, capable of rapid > and containing a conta deck 
comparatively free from the rolling and pitching motions of sea-going 
vessels. 

8696. Spape Bavonets AnD Bayonet Fasteninos, B. T. Hughes, Chancery- 
lane, Londor.—A communication from F. Chillingworth, Springfield, 
U.8.—Dated 13th November, 1873. 

The object of this invention is to make the bayonet shank of regular 
form, free from angular projections, for the purpose of Eeicectet | 
handle for the spade beyonet, thereby removing any liability of cut 
or injuring the hand by sharp projections when the bayonet is detach 
from the gun and used for the purpose of digging in forming entrench- 
ments, and at the same time to improve the means of attaching the 
bayonet to, and detaching it from the gun. 

3698. Spoons, Forks, &c., J. H. Johnson, Lincoln’s-inn-flelds, London.— 
A communication from J. Mazeron, Paris.—Dated 13th November, 1873. 

This invention relates to the production of blanks for'epoons, forks, and 
other like articles, and consists in casting —* of any suitable metal of 
a length sufficient to cut up into a number of blanks with enlargement, 
projections, or protuberances at intervals, aly pn to the rough 
outline of the blank to ing such strips to 
the action of a rolling or drawing mill, b by reheating r+ Bg and passing 
them therethrough a sufficient number of times, so as to draw or 
reduce them to the requisite length and thickness, and to the 
form of a series of blanks arranged end to end. These strips are then 
— and the blanks so formed are ready to be manufactured into 

ms, forks. and other like articles by rolling, pressing, or other suit- 

2 le or well known means. By this method ¢ the waste attending the 

ordinary system is revented, and a considerable saving is effected in 

hand labour and in the fuel and motive power employed. 


3699. Dinecr Actinc Steam Pumps, CONDENSERS, AND GOVERNORS, 
8. Holtman, Lawrence Pountney-lane,\ London.—Dated 13th November, 





1873. 

This invention comprises the following features of novelty :— 
cushioning the ends of the main slide valve in the arrangement of steam 
pump described in a former specification, No. 3428, 1872. Secondly, aa 
plifying the arrangemeut of steam pump described in the sai: 
fication by Fao oe a single ——— cock for the two separate a 
ne any = described. Thirdly, ghe app cation of india-rubber tubular 

uuffers to suspended valves of air and gas pumps for rapidly closing the 
same. Fourthly, the general arrangement of the valves for air and gas 
pumps by supporting their guide spindles on cross-bars above oe 
two, or more valve guide spindles being carried in each cross- 
said cross-bars and valves being all easily accessible. Fifthly, a ro 
dash wheel condenser for steam pees engines. Sixthly, the 3 
cation of a governor to steam pumps driven from the spindle of th 
wheel condensing apparatus last refe to. 

3701. Lapis’ Dress Improver, A. Petremant, Manchester.—A commu- 
nication from Madame Le Cerf, Paris.—Dated 14th November, 1873, 

The object of this invention is to manufacture a ‘‘ dress improver” for 
improving the “set” of the back part of the skirt of a lady’s dress, such 

‘improver” being more portable and easier to wash and get up — 
those hitherto employed. In making this A dn. Ft er,” a piece of 
calico or other suitable material mem y out about lft. deep and 84in. wide, 
or of any other suitable size, and to piece are sown or otherwise 
attached, say, four flounces, one above the other, and each being, say, 
about 2hin. narrower than the preceding one, the flounces being laid on 
quite flat and not frilled. Along the lower edge of each flounce a piece of 
the material about ljin. wide is turned over, and a number of cotton 
cords are run in to give stiffuess. 


3702. JOINING THE Ens or LeatHer Straps or Banps, 4. Browne, 
London.—A communication _— W. Kunzli, 
Hoagg, Zurich, Switzerland.—Dated 14th November, 1 

The feature of novelty of this invention consists in iuettnes the 
ends of straps or bands so as to present a flat surface and render the joint 
strong and pliable, which can only be d tw the 
presen bee accompanying the prov.sional specification. 

3705. Arraratus ror Countine, B. Cooke, Brown's Town, Thurles.— 
Dated 14th November, 1873. 

This invention relates to self-acting apparatus for counting and indi- 
cating the number of persons entering or leaving — buildings, 
omnibuses, and other places and vehi and the 
tion with the axis of a hinged door of a opeing pawl which each time the 
door is opened acts upon and pai ly turns a ratchet wheel, the spindle 
of which carries a pinion “+ driving an train of counting wheels. 
The ratchet wheel and wheels of the ‘trata carry numbers on 
their faces, which by the aid o te the number 
of persons passing through the doorway « or other entrance, the ratchet 
wheel indicating units, the next wheel tens, the next hundreds, and so 
on, to any number required. A spring detent serves to prevent the 
ratchet wheel from turning the wrong way, and this detent is free to be 
thrown back when it is required to reset the counting mechanism. 


3706. Furnace Bar, G. Weston, Sheffield.—Dated 14th November, 1873. 

fhe nature of this invention or improvement consists in dividing the 
top edge or face of the bar into anumber of sections, and as far as possible 
separating the top edge from the under edge by longitudinal openings in 
connection with such divisions in the upper edge in order to allow for 
expansion by heat without altering the Poy of the bar, thereby securing 
a uniform surface and preventing the too rapid destruction of the bar ; 
and also in placing the side studs a distance from the top edge or face of 
the bar, so as to allow of the slag being removed without obstruction. 


3707. Hinoces, W. Davies, ot ee —Dated 14th November, 1873. 

This invention consists in making each hinge of a piece stamped out of 
a sheet of brass or other metal, and having pro; 80 arranged 
that when bent over they form tubes or sockets = the pin or joint of the 
hinge. The outer ends of the pieces formin, © sockets have tongues 
formed upon them which fit into holes throug re body of the hinge, on 
the other side of which they are riveted. Each complete hinge consists of 
two such picces, the sockets in one fitting into the spaces between the 
sockets in the other. 


3708. ExcavaTING UNDER Water, W. F. Batho and P. D. Hedderwick, 
Westminster.—Dated 14th November, 1873. 

These improvements relate to apparatus described in the specification 
of letters patent dated 19th May, 1878, No. 1809. In this invention the 
spades hiuge on levers radiating from the centre of a vertical spindle. 
These levers work on trunnions at the base of the vertical spindle. The 
opening and closing ef the excavator are eff raising or lowering a 
bush, which is free to shde on the vertical spindle. To this ae 
upper extremities of the spades are attached by means of 
rods. The bush is actuated by chains for opening aah desing tee the ex ex 
cavator. 

3709. Lusricatinc Footsteps AND Begarinos J. Revell, Dukinfield 
—Dated 14th November, 1873. 

The object of this invention is to | epee oil, manual labour, bobbins, 

and the wear tear of the spindl 

















The improvements in in 
them with a socketed oil chamber, in which revolves a collar whose upper 


| ware under third and fourth heads 





oe es te made with a dished oil cu; 
or to lubricate the spindle 


or other frames when the collars or bolsters have a 
motion, a dis oll cup i placed on the collar or bolater, and. im this eu 
are loose rings, or balls made of any 


used sitains, on ot Say Rees me Bo eae ex , in which 
is placed a loose stud, ball, wire, or tube, around or over w! is placed 
ieee well, outiiin or other absorben ‘bent material to contain oil or 
other lubricant, For lu shafting or other bearings where desir- 
Cite am Bh exp bo etineind Raning 6 suas ox eameees to veeeive 2, Bate 


8717. Exrracrixe loping, B. Hunt, Serle-street, Lincoln’s-inn.—A commu- 

. C. Reynoso, Paris.—Dated ith November, 1873. 
certain improvements which may be divided 
into two Fos, the first of which comprehends suitable methods for 

ashes of 


second of which comprises wet processes, which allow of the rapid = 
tation of the iodide i a free state; and also the means of valligleg the 
same and causing i ts crystallisation. 

3718. same Peat as Fuet, 1. G@. Bass, Shefield.—Dated 15th No- 


’ 
The invention consists in the combination in one machine of an ar- 
rangement of mechanism by which the peat is first pulled or tern into 
and afterwards cut, pulped, pressed, and delivered through a die 
or dies, which give it the eaten form, on to a receiving table, where it 
is cut into suitable lengths preparatory to removal to the drying sheds. 


3719. Steam Roem, 5. Ashworth, Astley Bridge, Bolton.—Dated 15th 





which it is conveyed by means of capillary attraction to another 

or Fig tea so to contain cotton, wool, s) , or other absorbent material, 
ber has a fixed tube proj 

which is a loose tube open or 

oil from the saturated material to the shaft or 

this loose tube can be filled with a wick to assist n conveying the oil. 


roller, stud, or ball to deliver oe a tothe slide. For su’ —= 
the a, atin ee ino 


or ——- uired an 
is used ; instead pny BR - requir a feeding tube is 
laced in the and in connec’ o heting tube fe mg hy 


joose t th as a feeding t aes al oe on to 

oes ape sized feeding cans they are made wider at the shoulder than at 
the m end. 

or. , ee a Parasois, J. Smith, Oxford-street, London.—Dated 

This invention consists, First, of using a pad or ring of india-rubber over 
the top spring of umbrellas and p and encom: the cross wire 
or staple. Secondly, of using another ring or pad o' indis-rubber it imme- 
os under the top notch. Thirdly, of modes of fastening umbrellas 

id parasols so as to enable them to be folded alternately, and of improved 
owned fastenings. 
3711. Printinc Macatines, J. H. Johnson, Lincoln’s-inn-flelds, London.— 
A communication from La Société Lévang and Brissard, Paris.—Dated 
14th November, 1873. 

This invention relates to certain improvements in =| gre J machines of 
every descr a both for typographic, lith eae -plate 
pine. which improvements are "mn ~- machines for printing 

— and fabrics, and for other lik: oEoahy witnds of, 
ve application of an apparatus for automati: withdrawing the printed 
sheets. Secondly, the application of a arentng or ruling apparatus, pro- 
vided with discs, which admits of the simultaneous and printing 
of the paper. Thirdly, = application of an ink trough having compart- 
ments for the purpose of printing in a number ot colours simultaneously. 








8712. F.iuin Meters, J. G. Tongue, 8 buildi: London.—A 
communication B. Buss, M me 14th November, 1873. 

This invention has for its object means of ascertainin, ———s the exact 

quantity of water which passes through ripot — cularly appli- 


cable to hydraulic apparatus or to the su towns. An im- 
portant feature of this improved water me’ 4 pdt oy in the use of a com- 
pound rotary piston — ig a wheel with arms and floats, which do not 
contract at any part of the transverse section of the passage. Another 
important feature of this invention consists in nearly the entire exclusion 
of all the resistance ugh friction by the use of a material of which the 
eon ye quality imparts to the wheel with arms and floats (even under 
pressure) a specific gravity = 1. This material for marking a 
whee —s the requisite quality is what is known as “ hartgummi” 
or 
S718. Bs —oll FOR RAILWAYS AND Tramways, J. Walker, Sumse aren, &t. 
Luke's, and A. B. Ragen, Paddington.— Dated 15 15th November, 18738. 

The novelty in this case consists, First, in forming a continuous rail, 
without a flange, of wood and iron or steel combined, the joints of which 
are so arranged that no = of them can ever be opposite each other ; 
and, Secondly, in fas the said rail to sleepers or a with spikes, 
screws, or bolts, without the aid of metal chairs or fish-joints. 
oe, Juaracer Bui.p1nos, L. Hornblower, Liverpool.—Dated 15th Novem- 


This A ad principally, altho not Pore toa patent granted 
in 1871, No. 2848. ae one hn ters, and other carriers 
or supporters are enclosed cae ne ee em thet space being filled with 
concrete, cement, or other material, or left free. Secondly, hollow 
earthenware placed side by side wi like and the tops curv: ’s0 as, as 
a whole, to form an arch. Thirdly, alternate lengths of metal enclosed 
in hollow earthenware under first head, and hollow earthenware. 
Fourthly, the hollow earthenware under third head of wedge or step form 
fitting steps cn other lengths. Fifthly, upper ‘Sheth, of hollow earthen- 
arched. upper and under 
surfaces of hollow earthenware formed with dove! grooves and key 
projections, 
3715. ConcenTRaTING AND TreaTinc Low Crass ORES AND MINERALS, 
T. J. Barnard, Tavistock.—Dated 15th November, 1873. 

The object of this invention is the improved concentration and profit- 
able treatment of ores and minerals, more especiall hitherto re- 
garded as valueless substances. Throughout the owe age and more espe- 
cially Devon and Cornwall, copper lodes contain an average of four to sight 
ounces silver per ton of stuff, tt which has never been considered suffi- 
cient to pay for the cost of extraction. It is well known that the average 
quality of copper ores sold throughout the land to smelters is about 7 per 
cent., and that repeated w dressings, and concentrations are re- 
sorted to upon the mines, in order to arrive at this prod 
much material is wasted, and any copper held in solution finds its way 
only into the rivers. The miner also gets no benefit whatever for the 
silver, and as 1 to 2 per cent. copper ore is unmerchantable or 





873. 

The cea relates to the valve-motion. The spindles of the cut-off 
valves are connected together by toothed pinions, and the ends of the 
spindles are screwed through the ordinary sliding block, which is moved 
to and fro by an eccentric. The governor acts on a pair of friction discs 
which drive a pulley alternately in opposite directions, and this pulley is 
on the same shaft as a pinion gearing into one of the pinions on the 
spindles. 
o7n0. ened Coup.inas, J. Rathbone, Derby.—Dated 15th November 

This’ a is a lever and safety coupling for railway carriages and 


wagons, consisting principally of rule joints so arranged when in gear as 
to constitute a double coupling, the (details of which are given and de- 





scribed in the 8s invention combines the 
advan: of economy t to railway companies, safety to those who use 
them wi security to passengers 





and also to the rolling ty and admits of the present method being 

worked out without waste of material or loss to the railway companies. 

83721. Haxvenine, orem, AND ANNEALING STEEL, &c., & S. Lewis, 
New York.—Dated 1 th November, 1873. 

The invention me ney to a novel process and apparatus for hardening 
steel, iron, and compounds of the same, gun-metal, and phosphor bronze. 
lt is chiefly d for hardening, tempering, and annealing sheets or 
slabs made up of layers of iron and steel for forming the walls os burglar- 

safes and vaults; but the said invention is also applicable for the 
ae or tempering of machine tools, and for other ike purposes. 
ome CLIPPING enon, W. Holyoake and C. Brown, Birmingham,—Dated 
Sth November, 1873. 

an to thie. invention the cap or cover and movable and fixed 
serrated cutters of the clipper are bound or connected together by a 
central screw pin, studs on the underside of the front of the cap passing 
through guide slots in the movable cutter and entering holes in the 
fixed cutter, and a stud or shoulder on the rear part of the cap taking 
into a notch or opening in the middle of the rear edge of the stationary 
cutter. An additional binding screw A be used at the rear edge of the 
cap. The An ol is held by a a heed handle on the cap, and is worked by a 
movable or lever turning by preference on the central binding 
screw as a fulcrum, a stud on the head of the lever engaging with the 
movable cutter. Or an independent fulcrum may be used for the lever 
and its stud take into a hole at the back-part of the movable cutter. 
3724. PRopEeLiinG on Rall AND TRAMWAYS, AND RaisinG tN Mine Saarts, 

J. H. Johnson, Lancotn’s-inn fields.—A communication from T. M. Aguavo 
and Cail and Co., Paris. —Uated 15th November, 1873. 

This invention relates to certain improvements upon the peculiar system 
of locomotion for which letters patent were granted to John Henry John- 
son on behalf of Thomas Agudio, No. 2632, a.p. 1861, and consisis essen- 
tially in the construction of ap, tus based upon the system of rope 
traction which is effected by the rapid motion of an endless rope or cable 
circulating at a high velocity along the rail or tramway, and transmitting 
the motive power which is imparted to it to a locomotive, such locomo- 
tive drawing the train of vebicles which is attached to it by taking its 
point of support on the line. The same system is applied vertically to the 
raising of cages in mine shafts; suitable brakes are also applied to the 
apparatus for arresting or retarding its action when required. 

3725. Hair Pixs, 7. Barnby, Birmingham.—Dated 15th November, 1873. 

The feature of novelty which pcr se this invention is the construc- 
tion of hair or head pins with an elastic tube spring or its equivalent for 
holding the pin of a brooch or other ornament. 

3726. Treatine Suaar, R. Spier, Greenock.—Dated 15th November, 1873. 

The feature of novelty which constitutes this invention is the treating 
of sugar with an alkaline solution for the purpose of removing the smelt 
and taste of sulphurous acid. 

3727. Fiesuine anp Frizinc Hives, anp Strixino Our SKIVERS AND 
Roans, C, Turner, Lenton.— Dated 17th November, 1873. 

For fleshing and rubbing skins and hides, the inventor employs a ma- 

chine which has a slotted cylinder in which portion of the skin is 
secured ; said cylinder has an intermittent motion given it, and draws 

the skin over the face of a bar during the ye Be movement of knives 

or rubbers, which are moved downward on the skin while it is at rest. 

the knives or rubbers have right and ieft and up and down movements 

given them. 

8729. Wasuinea Macuines, 7. L. Reynolds, Liandrinio, Oswestry.—Dated 

7th November, 1873. 


This invention consists essen: essentially of a series of three plain lower cylin- 
drical rollers and a topped-ribbed roller or rubber supported and turaing 
in uprights carried by a frame fixed in the tub or vessel in which the 
articles are to be washed. The upper roller or rubber is carried in spring 
bearings, whereby it is pressed into contact with the plain lower roilers, 
and is capable of yielding upwards to permit articles of different thick- 
nesses to be passed thruugh the machine. A rotary motion being given 
to the top roller or rubber by a winch or handle, the linen or other 
article is _ seized and drawn the and rubbed and 

t the top roller or rubber and the plain bottom rollers, 








able, it is allowed to accumulate in “ burrows” or heaps upon the mines as 
an unsaleable —— article. The inventor now proceeds to describe 
his process. The coi tively unlimited co; oe ores containing only 1 
to 9 per cunt, sooeuun ly as rich or nearly so for silver as the very limited 
higher copper produce Saaterial. He therefore causes an average to be 
made of 50, 100, or more tons of about 2 cent. copper ore, which is then 
roasted with common salt and chlorod in the o1 manner ; this 
of course converts the silver as well as copper into a ride. it is —_ 
versally known that by passing hot water t d 
the chloride of copper will be held in solution, ond ¢ can be a F tated 
by metallic iron or zinc, but he causes ng wooden tanks to be made 
with false bottoms, and instead of hot water, he passes hot or boiling 
brine through the chlorodised mass, which holds the silver as well as the 
copper in solution; this liquid is ‘then conveyed through a long run of 
launders containing ‘iron into a large wooden tank, and is kept hot by a jet 
of steam; and scrap iron or zinc in the tanks as well as in the launders 
throws pone a b erapee precipitate of about 60 per cent. copper, but con- 
taining several ounces silver to the ton, which is the great secret 
of success, as both silver and are concentrated 
valueless article, into a uct 01 
treated by any of the y well-known methods for the extraction of the 
from th , he di n for theinvention, 
which he finds by 1 copested ractical experiments to be the only means of 
— treating the low ores herein described. The tuventer well 
tt even ten ounces of silver contained in a ton of mineral cannot 

be ‘cxwasted pure in a direct manner to afford any advantage or profit for 
the extraction, but the co, acts as an assistant to concentrate both itself 
and the silver, and oe | millions of ounces of silver now disseminated 











in minute particles, an it the mi | king- 
dom, be ——— can ultimately converted into —— at im- 
mense pro! er with quantities of copper ed 


as mF my ‘or the benefit 6 me community, and waende —= 
——- "the ous sting of wish tose et mg tay 
oo any Eee: upon a 
be tllowed —— siptteted into a! for instance some of the 
e ver may be preci; a state by metallic 
before iron is introd) ; ms Enat t ~s ob 


sooneiel "a which have known for ages 
state, but withou 
same. 


3716. I Sreeu, J. G. Wi &t. - 
RON AND STBE .& illans, Stephen's-crescent, Bayswater. 


Dated 15th Ni 
The ep describes the application of inflammable, Ae 


Stele teens eigen peters aoe 
as com) and 
the w: coal dust is used as a fuel in iron or steel fur- 





and thereby washed. 
3731. Gunrowper, H. Bruno, St. Petersburg.—A ommemnteation Srom 
B. Weemer, St. Petersburg.—Dated \7th November, 187 

This invention consists in the manufacture of wat an J by what is 
termed the dry way. Instead of adding a certain quantity of water to 
tne ingredients—saltpetre, sulphur, and charcoal—as in the ordinary moue 
of manufacture, after they have been mixed together in the mixing 
barrels or tubs, the mixture is submitted in a dry or unwetted state tv 
the action of a press heated by steam to about250 deg. Fah. (120 deg. C.) 


3741. Merattic Tuses ror Borers, P. A. Muntz, Keresley, and 7. B. 
dsnarp, Smethwick — Dated 18th November, 1873. 

This invention consists in giving durability to the fire-box ends of 
boiler tubes for the purpose of py teeny J the said ends from rapidly 
wearing away. For this purpose a lining is fixed at the fire-box end of 
the tuve, which said can in some cases be removed without re- 
moving the tube from its place in the boiler. Various methods of fixing 
the lining in the tube may be resorted to. One method consists in 

on a mandril a short copper tube to form the lining, and placing 

thereon a brass tube, and by u drawing process fixing the tube aud 
lining together. The lining has a slight shoulder, by acting on which by 
a tool inserted at the smoke-box end of the tube the lining can be forced 
out when it is required to replace it by a new one. Another method con- 
sists in placing the short tube to form the lining in the end of the brass 
tube and drawing the compound tube in the usual manner. Or the brass 
tube may be cast on the copper lining. The lining and tube may be made 
of various metals or metallic alloys. 

3745. CorrTrRo._umnc THe Draveut AnD Disposinc or THe SPARKS IN 
Locomotives, J. H. Johnson, Lincoln’s-inn-flelds, Lonaon. -A communcu- 
tron from J. Richards, G. W. Wait, EB. C. Shapley, and C. #. Junes, 
Philadelphia, U.8.—Dated 18th November, 1873. 

This invention sag oy to that one of steam boilers in which the exhaust 
steam of the engine is to the chimney for the purpose uf 

increasing the draught, and the object of the invention is tne general 
equalisation of the draught, the attaimment of economy in the cunsump- 
tion of oy the prevention of the abstracting of large masses of ignited 
fuel the fireplace, the effectual dispusal of the sparks which find 
their way into the chimney. The improvements comprise—First, the 
mode of controlling and equalising the draught in the fires of ey 

by in the chimney a check for neutralising or partl y 
eouteliing the forcible pulsation of exhaust steam. Somundige the 

a to the of a locomotive boiler of a screen terminating 
ww ina Fong Thirdly, the combination with the chick of an adjust- 

able pipe or its equi a surface, for the purpose of 

disintegrating or breaking up any large particles se fuel that may be 
impelled against it by the blast, 

ore. Wan. z ae and W. H. Nicholson, Manchester.—Dated 19th 

0 vember » 1 

The ae. mubstitute steel or metal springs for the quills nba spiral 
at the junction of the thong with the whip. In one arrangementa ~ 
steel spring ia brazed to a steel sheath which embraces the ends 
whip and thong. 
aves. — FoR WEAVING, W. Smith, Heywood.—Dated 19th November, 


‘This invention is applicable to the picking motion, and it consists of an 
of the parts by which the picking shafts at the 

abe of the. loom are acted upon alternately. 
8774. Ry ty: FirE Bars, ConnecTiInG BEARERS, Pang Warer Brivces, 


Liverpool,—Dated 20th eyed 
mis invention relates to constructing tu Dale Govhess connected by 
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hollow bearers or chambers at each end for the purpuse of heating water 

forced through them by a feed pump or water in constant circulation 

them from a steam bouer or other vesse:, or forced through 

them from a main by bydraulic pressure also for the purpose of cooling 

and preserving the bars. b 

3776. Ferriinc ror Poppiinec Furnaces, J. Wall, Deepflelds, and B. J. 
Pe November, 1873 


enn, Bdgbaston.— Dated 
This invention consists of a fettling made of the refuse ‘uineral known 
as new mine rock, the rock be’ first calcined, next reduced to 
powder, and finally mixed with sufficient water to give it the consistence 
of stiff mortar. It is then ready to be applied tu the bed, sides, and 
bridge of the furnace, either alone or after the furnace bed, sides, and 
bridgé have been lined with scrap cinder or with scrap cinder and calcined 
tap cinder, or bull-dog, or with raw or uncalcined new mine rock. 

3779. Se.r-srorrixc Motion ror Warrinc orn Beauino Macutnes, J. 

Walmsley, Preston.— Dated 20th November, 3. 

The front expanding comb is formed with dents bent over and carryi 
as the end of each a small hook, a, staple, capable of ris! a | 
falling ; a vibra‘ bottom of the hooks, willets, 
or staples, is a lever, which carries 
a catch resting in a notch in an independent vibrating lever ; this lever 
is actuated by a cam on the drum shaft, and actuates the vibrating bar 
through the catch, lever, and arms before named, aspring wor! 
in connection therewith. thread of the warp through one o: 
the hooks, staples, or willets, either before or after being guided by 
the dents of the comb ; it next over a roller to the warp beam. If 

reads break, its hook, staple, or ceillet falls and prevents the 

ting bar from working ; this draws the catch from off the notch in 

the vibrating lever, the catch then falls, and the lever in advancing 

presses against and liberates the knocking-off handle, thus stopping the 

machine ; the said handle wheu libera! replaces, by means of an in- 

cline, the catch in the notch of the lever, two other inclines also lift a 

bar under the hooks, staples, or cillets, and so raise to the working level 
any one of them that may have fallen. 

3792. Furnaces ror THE PREVENTION OF SMOKE, G. Nimmo, Glasgow.— 

Dated 21st November, 1873. 

This invention consists in forming a new air-admitting orifice or space, 
close over the front of the grate-bars and on them, and below the 
back edge of the o door or front plate, of a sufficient depth to 
admit a thin current of air close over the fire and freshly a fuel, 
enough to ignite or burn the uced therefrom and prevent the 
formation and escape of black smoke. This new air orifice has a per- 
forated or close door hinged in front at the top with regulator to admit 
the air below its under edge in a thin stream close over the fire propor- 
tional to the smoke, widest after the new charge. The dross, coal, or 
other fuel is charged at the ordinary front doors as usual, but these are kept 
quite close. The or shapes of furnace bars answer, but an improved 
bar with an A-shaped ridge along its upper edge is preferred, forming 
V-shaped grooves with the narrow slits between the bars for the admis- 
sion of air, and the escape of the fine ashes, and for facilitating the re- 
moval of clinkers by a pronged bar entering the grooves below them. 


3829. Preservine Meat, Foon, anp orner Susstances, L. £. A. Sicard, 
This provisi mal spocificatto pe ont and pepe te 
provisio cation a process a or pro- 
ducing vacuum in a chamber, in which chamber the meat or substance to 
be preserved is placed, the said substi being losed in @ case pro- 
ided with a valve. The apparatus is based on the <a of the baro- 
metric column. Vacuum is produced in a chamber, which is then put 
into communication with another chamber in which the case of meat is 
placed, the air in the two chambers and in the case being thus put in 
equilibrium ; the communication is then closed, vacuum again produced 
in the first chamber, the icati reopened, and so on, until 
there is a perfect, or nearly perfect, vacuum in both chambers, as well as 
in the case contained within the second chamber. 
$992. Avromatic Batance, A. Kaiser, Augsburg, Bavaria.—Dated 4th 
1873. 


This invention relates to an automatic balance or self-acting appa- 
ratus for weighing grain, farina, or other granular substances or powders. 
The substance to be weigh«d is charged into a hopper provided with a 
sieve or screen with a mouth arranged to moderate the velocity of 
issue, and closed or opened by a pendulous sluice, a bucket mounted by 
trunnions on a counterweighted lever receives a charge from the hopper 
and descends, causing the sluice to close the hopper mouth. Having 
descended a certain distance the bucket cants over and empties 
itself, whereupon the counterweight causes ft to to ascend in, righting 
itself, and opening the sluice for a fresh charge. At every downstroke of 
the bucket it works, by means of a pawl and ratchet wheel, a counter 
which —— the number of strokes. It may also by means of another 
pawl work in its ascent an index which can be stopped at any division of 
a dial so as to stop the > after a certain quantity bs delivered. 
The apparatus is inclosed in a casing with an outlet at bottom which can 
be closed or adjusted. The main bearings work on knife edges which, 
as well as the trunnions of the bucket, are protected from dust or grit, 
and the centres of gravity are adjusted so as to give delicacy and precision 
to the action of the parts. 

3979. Rotts ror Woo. WasHiInc AND oTHER Macuivery, 8. Samuel, 
~—- communication from G. Stewart, Sydney.—Dated 4th Deceem- 
: % 

The construction of rolls with an outer casing of wood arran; in seg- 
ments or wedges, so as to present an end grain of the wood throughout 
the whole surface of the roll, instead of cloth, rope, or other materials 
hitherto used for the above purpose. 

1268. Srop Motion Wixpine Dovustinc Frames, 7. Unsworth, Man- 
chester.—Dated 13th April, 1874. 

The novelty of this invention consists of more simple and instan- 
taneous stopping of the bobbin when an end breaks, so that the broken 
end on the bobbin is not run on to the bobbin when broken, but so that 
the end is always present on the front of the machine when so broken, 
and may be pieced without the necessity of taking the bobbin out of its 
place for piecing. Time, therefore, and material are saved. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Owr1ne to the holidays very little work has been done this week, 
even where any of the mills and forges have recently been in 
operation, and consumers do not generally admit that they find 
no difficulty in obtaining all the iron which they need. Best iron 
is ially in short supply ; and large consumers unable to obtain 
from the {works what they want are buying from those of the 
merchants who are accustomed to keep stocks. Qualities of less 
repute are to be obtained without much trouble, and at prices of 
which consumers do not much complain. 

There were hints to-day on ‘Change in Birmingham amongst a 
few of changes at an early date in favour of buyers in certain 
qualities of first-classiron. One firm has afforded reason to con- 
clude that certainly, in its case, such an alteration will soon take 
place. When the expectation is realised, then another will be 
added to the firms who now quote £12 for marked bars, though 
the quotation of the same firm to-day is £14. The contemplated 
movement is the more ising as it is known that the firm in 
} sree 9 is unable, by reason of the colliers’ strike, to supply the 

emand now made upon it. Either, therefore, arrangements have 
been made for a supply of fuel at a low rate, or else the firm is able 
to foresee the return of its colliers to work. It is nevertheless 
right to add that the representative of a firm which would be 
expected to take similar action, upon being questioned to-day held 
out no such encouragement in their case. 

Prices have no doubt been strengthened by the number of sales 
which’were made by ironmasters before last quarter-day, subject 
to the prices to be declared at that date. Merchants believed that 

rices would be declared down at quarter-day, and they therefore 
Nistri ibuted conditional orders to a larger extent than usual. The 
experience they have this time acquired will, they declare, stand 

em in stead upon another occasion ; they will not, they 
state, again buy “‘subject to quarter-day prices.” 

South Wales bars were offered; but consumers here are not 
buying from tbe southern principality. In their transactions with 
that part of the ——— they have to purchase larger quantities 
than they need buy here, and the difference between the prices 
in the two districts does not justify an extra outlay for stock at 
a time when the market is not rising. 

The pressure of the competition of Belgian iron is being less 
severely felt by the merchants and manufacturers. Some sheets 
are arriving ; but more is being done in nail rods and strips, 
and heavy bars and girders. Business with the foreigner in light 
bars is impeded by the heavy extras which he donate These in 
some cases are as hi 


gh as £3 per ton, for sizes which are never by 


the Staffordshire maker quoted at more than 20s., and which vary 


are needed. Considering 


from that figure to nil, as 
ought to have in London, 


the advantages which the i 


, makers and vendors of Staffordshire qualities of repute are not a 





little surprised at the excellency of the demand which continues to 
reach them from the metropolis, The inference is that consumers 
place a high estimate upon brands which having been long tested 
prove of uniform excellence. Certain of the deliveries of Belgian iron 
sold to merchants in this district have through some cause been so 
much delayed that they have been stopped by the purchasers, who 
now decline to accept on the old terms. In the interval, the iron 
of this district of a corresponding quality has fallen, and before 
they will take the foreign iron the buyers require that lower than 
the original prices shall be accepted. 

Varied opinions were expressed in Birmingham to-day, and in 
Wolverhampton yesterday, as to the probabilities in respect of the 
duration of the great labour strife now going on at the pits. The 
coalmasters from the Dudley side were especially confident, at 
Wolverhampton yesterday, that the colliers thereabouts, who have 
been for long years in one employment, are getting tired of the 
strike and of the pay they are receiving, and that they will not 
much longer remain out. Under these circumstances there are 
pits, it was said, about Dudley which will be reopened at the close 
of this week, when the employers believe that such colliers will 
resume at the drop. We have it upon authority that the number 
of miners at work in the different pits of the Earl of Dudley 
when, at the close of last week, busi was pended for the 
holiday, was 350. Most of the number are believed to be non- 
union men; still there are not many of the whole who it was 
thought were not before the strike in his lordship’s employ. A 

‘ood trade is being done by the North Welsh and the Derbyshire 
on, but a tolerable supply of forge coal can be got here from 
native pits at 14s. and 15s. per ton. West of Dudley seconds 
coal is 15s. 6d.; lumps, 14s. 6d.; and engine slack, 7s. per ton. 

The ironworkers of North Staffordshire are beginning to exercise 
themselves concerning the prospect of their brethren in South 
Wales. Ata meeting held on Monday night, at Etruria ‘‘ tocon- 
sider the present position of affairs in the ironmaking industry,” 
the busi d fined to the position of affairs in the 
southern principality. The chairman and speakers seemed to be 
mostly Welshmen. They explained that the men in South Staf- 
fordshire had their prices settled for fifteen months, but that in 
South Wales, unfortunately, prices were 30percent. lower than they 
were in South Staffordshire, yet the masters were pressing a further 
reduction. Mr. Crawshay, for instance, the speakers sai: 
his men that they must work for a30 per cent. reduction, and that 
employer’s notice would expire on Saturday. The speakers’ recom- 
mendation was that the men should on no account submit to such 
adrep. How far the meeting will be of any service is not very 
clear. No resolution was proposed, and it will be seen that the 
speakers were not quite correct in talking of the wages in South 
Staffordshire having been settled for fifteen months. What has 
been done in South Staffordshire and in other parts of the king- 
dom is that the principle upon which wages shall be regulated 
during that period has been laid down and accepted. What may 
be the wages the average prices obtained will alone determine. 

The miners of Shropshire were en féle on Monday, celebrating 
the second anniversary of their union. There were processions 
and speeches. The demonstation seemed to have been originated 
first to show that unionism was in full vigour in Shropshire ; and 
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NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Wairsun week, as usual, has put a stop to anything like busi- 
ness in this district. At the weekly Manchester meeting on Tues- 
day little or nothing was done, and nearly all of the ironworks in 
the neighbourhood are closed for at least one half of the week. 
Apart from the holidays, however, a very uncertain feeling pre- 
vails in the trade, owing to the strike of the Middlesbrough 
miners, and the uent stoppage of anumber of blast furnaces 
in the Cleveland district. The stocks on hand at Middlesbrough 
have so far been sufficient to prevent the a forges and ye 
experiencing any very great inconvenience, but as supplies of pi, 
iron are very nasty eee from the above district, ry ee 4 eae 
continuation of the strike is likely to prove a serious matter to 
the Lancashire makers, So far as the manufactured iron trade is 
concerned there is certainly a somewhat better feeling, and most 
of the works have their order-books pretty full for the next month 
or so; but makers, in view of the probable scarcity of pig iron, are 
not inclined to enter into forward contracts, and the present state 
of the market prevents the development of thesteady trade, of which 
there is every prospect if prices could only be settled on a 
reasonable is, Pig iron is naturally temporarily very much 
stiffer in price in consequence of the increasing scarcity, and there 
is every probability of higher rates ruling, as stocks in consumers’ 
hands are very low. No. 3 foundry iron is now quoted as high as 
82s. 6d. for prompt delivery, and forge qualities are worth from 
72s. 6d. to 75s. per ton delivered in the Manchester district. 

In the coal trade there has been a better demand for almost al) 
descriptions of fuel, and prices are tolerably firm. For house coal 
a better demand is reported than for the past two months, and for 
good furnace coal, burgy and slack, there is also a very fair demand, 
but the inferior descriptions of slack are rather a drug, and are 
offering freely in the market at very low rates. The season for 
buying in gas coal and cannel is pow opening, and some large 
ae have already been placed. A number of important in- 
quiries are also in the market, and the consequence is that prices 
are very firm. An improving tone is still perceptible in the ship- 
ping trade, but prices are no higher. There is a considerable de- 
mand for fuel suitable for steamers’ use, at rates ranging abont 15d. 
per ton alongside. The average pit quotations run about as under - 
House coal, 13s. to 14s.; and best qualities, about 15s. 6d.; furnace 
coal, 10s. 6d. to lls. 6d., burgy, 7s. 6d. to 9s. and 9s, 6d.; and 
slack, 6s, to 8s.; according to quality. 

In the Manchester district most of the pits have been closed for 
nearly a week in consequence of the holidays, and in other dis 
tricts work is being very seriously interfered with. This, coupled 
with the previously restricted get, will have the effect of keeping 
up prices, and there is very little probability of any change being 
made next month. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is no business doing this week, owing to the Whitsuntide 
holidays. Many of the iron and steelworks will remain closed 
during the whole of the week, while some of the smaller 
establishments were to recommence this, Thursday, morning. As 
there is but little new to report of a 
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next that Mr. Halliday and others should ventilate the op 
they entertain in respect of the strike in South Staffordshire. 
Everything appeared to go on to the satisfaction of those concerned 
untilin the latter part of the day the rain fell and drove the 
holiday-makers into their homes and the public-houses. 

On Monday next an examination for Manager’s Certificates of 
Compentency, under the Coal Mines Regulation Act, will be held 
at St. George’s Hall, in Wolverhampt The candidates number 
twenty-three, and they include some men who are of acknowledged 
ability and standing in the district. 

The Mines’ Drainage Commissioners are desirous of pushing 
forward the work of surface drainage as rapidly as is practicable. 
With this view they have nominated sub-committees for the 
respective districts, to afford to the arbitrators any aid that 
may be required, and at Wolverhampton yesterday, chairmen of 
the sub-commissioners were chosen. 

At an adjourned monthly meeting on Friday of the South Staf- 
fordshire and East Worcestershire Mining Engineers, the members 
inspected an old 13in. rail found in a disused working at the 
collieries at Netherton. It was calculated that the relic must 
have been nearly a century old. An invitation was given to 
the members to join the South Midland Institute, Wolverhampton, 
in visiting the mineral estates at Brora, of the Duke of Suther- 
land, whither they departed on Monday. 

As with the iron trade, so also in ne of most of the geheral 
manufacturing industries in this part of the kingdom, only little 
actual work has this week been done. Encouraging foreign orders 
continue to arrive at the works. The Antipod lonies are 
buying wel! of all those useful goods which are required mainly 
by the agricalturist as well in fencing off his property as in the 
cultivation of it, and in the erection of farmsteads, Our trade 
with British America continues to be checked by United States 
competition ; but from the United States there is a continuance 
of the small improved inquiry last reported. Our business with 
France has not, as may imagined, improved by the prevailing 
political disquietude there, but the Continent generally, and the 
markets of the Mediterranean are better customers than they have 
recently been. No orders thence are better than those that relate 
to the varied products of the brasscaster and brassworker, to- 
gether with those of the rvlling mills. The gunmakers are 
approaching activity in the sporting department, and not the 
least valuable of their orders are those which have been received 
from the United States. 

The steam tube workers are still complaining of the dulness of 
trade, but this is not all. During the late busy season their best 
customers were German houses. It was, however, known that all 
the time Germany was making efforts to supply its own wants, if 
not something more. That “something more” now appears in a 
brisk competition. houses are offering those tubes to the 
customers in their own country andelsewhere who have usually pur- 
chased here, and they have not offeredin vain. When the transac- 
tions depend upon price and not upon quality, the foreigner is 
most often successful. Concurrently there are makers in this 
district who are pre-eminent for the quality of their product who 
are still doing a fair trade on account of the German market. The 
foreign makers are able to do more in gas than in steam tubes. 

There is no room for much complaint in the iron braziery and 
galvanising branches. There is activity in edge tools. The orders 
which have been a long time upon hand for plantation tools have 
not yet been all completed, and the current requirements are 
more than fair. 

In the lock trade best hands have employment enough to keep 
them on full time ; and though in the general department there is 
not a pressure for delivery in respect of either iron or brass goods, 
yet as much work as the operatives care to perform is available, 
Herice they are enco to persevere in their demand for an 
advance of 10 per cent. in their wages. The demand is for a time 
in abeyance; but the men are only strengthening their position. 
The stock lock branch is in quite a brisk state. 

An Industrial and Art ibition has been med in the 
Mechanics’ Hall, Hanley. The exhibits are divid 
partments. The first comprises the objects lent, and the next 
those shown for competition. The prize department consists of 








into two de- | 
' official quotations :~-Gartsherrie, No. 1, 1058, ; No. 3, 90s.; 








five sections—artistic, mechanical, natural history, fabrics, and | 
articles. 


= workmanship in useful Among the exhibits in the 
department most worthy of note are peci of 
excellent wood carving, the work of a self-taught artist ; working 
models of a high-pressure vertical steam engine; velocipedes, 
ships, and groups of figures; with decorations and designs in 
pottery and the like, 





y 
purely cial nature, 

At the end of last week Cleveland pig had stiffened somewhat, 
agents’ prices being:—No. 1, 82s. 6d.; No. 2, 77s. Gd.; No. 3, 75s.; 
No. 4, 65s.; M, 59s.; W, 57s. 6d.; and crude, 50s. Hematite ores 
were unaltered at 28s. per ton; Bessemer pig iron, No. 1, £6; 
No. 2, £5 17s. 6d.; and No. 3, £5 15s.; ordinary hematite pig iron, 
No. 3, £5 103.; No. 4, £5 10s.; No. 5, £7 10s.; and mottled, 
£7 5s. for four months’ bill, or 24 off for prompt cash. 

On Tuesday a special meeting of the shareholders in the Cardigan 
Iron, Steel, and Wire Company (Limited), Sheffield, was held in 
the Cutlers’ Hall, to take into consideration the petition which 
has been presented for the winding up of the company by Mr. 
Thomas Dakin. Mr. Walker (Walker and Eaton, engineers, &c.) 
presided, and submitted the following resolution to the meeting : 

‘That taking into consideration the present state of the iron and 
steel trades of Sheffieldand neighbourhood, it would, in the opinion 
of this meeting, be very prejudicial to the interests of the share- 
holders in this company for it to be wound up, voluntarily or 
otherwise.” He remarked that the present would be a bad 
time to wind up, seeing that the stock-in-trade had 

robably depreciated one-third since it was taken for the last 
Cchenenchenh, Several shareholders criticised the conduct of the 
vendors and former directors somewhat freely, and sundry sug- 
gestions were put before the meeting, but were not adopted in 
their entirety. In reply toa question the chairman stated that 
the works were totally at a standstill, the whole of the staff having 
been discharged. The forge was entirely stopped when the present 
board took office, but since their accession they had had two men 
at work making files, and there had been a little galvanising, but 
that had come to a dead stand for want of orders. There were 
only two orders on the books, one for twelve tons of wire—it was 
seally not worth executing—and another for twenty tons of wire 


for a Sheffield house. Virtually, they were now in the unfor- 


| tunate position of being without orders, without credit, and with- 


out money. The resolution was carried unanimously, and a 
further resolution was passed authorising the directors to oppose 
the petition alluded to. 

The Duke of Norfolk’s collieries at Sheffield have been trans- 
ferred to a limited liability company, which will assume the man- 
agement on June 30th next. There was great excitement at 
Barnsley on Friday last, on the occasion of a delegate meeting as 
to the reduction in wages. One hundred and six delegates, repre- 
senting 24,000 men, were present, and the streets were crowded 
by miners who had flocked thither from the neighbouring pits. 
Many of the leading men of the association, who were known to 
be favourable to the drop, were hooted. It was decided by a 
majority of 36 that there should be a reduction of 10 per cent., to 
be taken from the 74 per cent. given since October, 1871. 

I am informed that the owners will insist upon the 124 per cent., 
and that, therefore, a dispute is likely to arise in the district. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Asa consequence of the protracted dispute of the miners the 
Scotch iron market has been reduced to extremely narrow limits ; 
indeed, the whole trade just now is only the ghost of what it was 
wont to be. The warrant market has been steady during the 
week at prices a fraction under those of the previous week. On 
Friday the market was = quiet, with business at about 86s. 
cash. The market was a ittle more firm on Monday at from 
86s, 9d. to 87s. 6d., and on Tuesday the tone was steady with 
prices from 86s. 3d. to 86s, 9d. Matters remained without material 
alteration on Wednesday. 

The make of pigs is necessarily small, and for several weeks I 
have abstained from giving quotations, but things have now con- 
tinued so long in their present condition that it may be well to 
ive them this week. In the interval a considerable advance has 
Cone made in the values of some of the principal brands, but only 
a small quantity are changing hands. The following are the 


Coltness, No. 3, 95s.; Summerlee, No. 1, 100s. ; No. 3, 88s. 6d. ; 
Langloan, No. 1, 105s.; Go No, 1, 89s.; No, 3, 87s. ; Calder, 
No. 1, 105s.; No. 3, 90s. ; ots, No. 1, 100s. ; No. 3, 90s. ; 
Carnbroe, No. 1, 95s, ; Clyde, No. 1, 89s. ; No. 3, 878, ; Eglinton, 
No. 1, 88s.; No. 3, 86s. ; Dalmellington, No. 1, 87a; No. 3, 85s; 
Glengarnock, No. 1, 988. 6d. ; No. 3, 88s. ; Carron, No. 1, 87s. 6d. ; 
Kinneil, No. 1, 938, 6d. ; No. 3, 85s. 4 

The shipments of pig iron from Scotch ports during the week 
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ending the 23rd inst. amounted to 6705 tons, showing a decrease 
of no fewer than 10,468 tons as compared with the correspo! 
week of 1873.. The ee of Middlesbrough pigs at Grangemou 
for the week were 2213 tons, being 918 more than in the corre- 
sponding week of last year. Up tillthe t date these imports 
have exceeded those of the same period of last year by 25,066 tons. 
They have been ually increasing since the colliers’ dispute 
began in Scotland, but it is difficult to say how they may be 
affected by the quarrels now pending in the North of England. 

The malleable trade remains in a very prostrate condition, 
hardly any orders are being offered, and for those that can be 
obtained the prices are barely remunerative. 

Coals are unchanged in value, but the prices are firm, and the 
supplies are not quite so extensive as they were a few weeks ago. 
Only about seventy blast furnaces are at present in 0} ration, and 


incapable in the i 

in for at least four or five months. Plenty of Lincoln- 
shire ore is on offer, but many ironmakers this quality un- 
suitable for the blast furnaces of Cleveland. It has a cy 


to ‘‘ gobe ” the and give a great deal of trouble in work- 
ing. The furnaces of Bolckow, Vaughan, and Co., at Eston, of 
Thomas Vaughan and Co., at Clay Lane and South Bank, and of 


B. Samuelson and Co., at Newport, have already been damped 
down, and other furnaces wi oll i end 

The importance of the iron trade of Cleveland to the North- 
ilway Company may be gauged from the fact that d 
the first week of the ironstone miners’ strike there was a falling-o 
in the mineral receipts to the extent of wy 
the falling-off will be larger every week that 
will react in such a way upon the Durham as 





those ironmasters whose men are working have thus t 
to throw their coals into the market ; but for that circumstance, 
} supplies would, by this time, have been much than 
ey are, 
ere is no visible alteration in the dispute that has lasted so 
long between the ironmasters and their coal miners. e 


attitude of both parties is of the most uncompromising character. | 
Some of the miners are complaining that the public shows them so | 


little sympathy in their fight; but men who refuse to work at 
7s. 6d. a day, and by whose demands a coal famine was induced 
last year, cannot expect much sympathy from the other sections 
of the working classes, whose wages, on an average, are much 
smaller than those the miners now decline to accept. 43 

A large number of men are on strike in the Motherwell district, 
and those who are at work have pledged themselves to contribute 
to their support in public meetings. These pledges, however, are 
not always kept. Two or three works in the Glasgow district have 
come out, but at the remaining pits the miners are working gener- 
ally on their own terms, The state of things in the neigbourhood 
of Hamilton is very deplorable, and the families of the colliers are 
being ejected in large numbers from their dwelling houses almost 
every day. Only in cases where medical certificates are presented 
proving the inability from illness of members of families to re- 


pletely to stop the production of coal and coke in the southern 
division of the county. As a general thing, about 100,000 tons of 
ironstone are sent over the Darlington section of the North- 
Eastern Railway every week. During last week this quantity fell 
to less than 12,000 tons, so that for all practical purposes it may 
be said that there is no ironstone whatever sent out of the Cleve- 
land district at the present time. By be ed 
A scarcity of orders and a tone of languishing are the distin- 
guishing features of the manufactured iron trade. Railmakers are 
working off existing orders very quickly, and, as there are no new 
orders of any consequence bein , there is a prospect of a 
season of extreme dulness an , ae eg This prospect is 
heightened and confirmed by the crisis that has overtaken the 
crude iron trade; and already manufacturers are suffering incon- 
venience from the stoppage or restriction of their usual supplies 
of pig iron. There is no improvement worth speaking of in the 
plate trade. Some manufacturers are pretty well off for orders, 
but others are equally short of work; and I have heard of one or 
two instances in which a total suspension of operations is likely to 
take place within the next two or three weeks, if some marked 
and unex improvement does not ensue. 
Like all allied and collateral branches of Northern industry, the 
coal trade is threatened with stagnation and collapse by the 





move are any exceptions made. Many of the men are “ camping 
out,” and as the weather on the whole is mild, it is said they enjoy 
the change. Wooden huts are being constructed for the women 
and children as they are required, some of the farmers from feel. 

of humanity allowing these temporary erections bated i in 
their fields. Hundreds of ejectments are being made in the neigh- 
bourhood of Airdrie, and the people there are taking up their abode 
in the woods and in tents erected in the fields, as well as in byres 
and outhouses granted them by the farmers. Throughout Lanark- 
shire there are very few places where strikes are not pending, and 
the men are complaining loudly that miners from other parts of 
the country are coming to work in the pits. 

At Dalry, Galston, and other places in Ayrshire the strike con- 
tinues, and in some instances the masters have threatened to lock 
the men out unless they return to work by an early date. 

Attempts are being made in the counties of Fife and Clack- 
mannan to settle the dispute by a compromise, some of the mine- 
owners having made an offer to cut down the reduction by one- 
half. There are hopes that an agreement may soon be made, 
particularly as the colliers of these counties have usually been 
more inclined to work steadily than their fellows in other parts 
of the country. 

At a number of collieries in the Lothians notices have been 
posted up at the pits that in a fortnight the men will have to 
commence work subject to day’s notices to quit. The delegates 
have ballotted out one work to resist to 30 per cent. reduction, 
promising the men 12s. each per week, but at other places the 
colliers are out on their own acco 

The strike now is more widespread than it was at the beginning, 
but it is impossible to predict the issue. The Associated Iron- 
masters will soon have a meeting, and much will depend upon the 
resolution they may adopt. 

Mr. Macdonald, M.P., has been addressing the men of Maryhill, 
which is almost the only district that has all along been guided by 
his advice. It has not availed them much, however, as their 
employers have been acting in concert with the Masters’ Associa- 
tion, and for many weeks refused them work. Butalarge number 
of the Maryhill men migrated elsewhere, and found employment, 
where others subjected themselves to voluntary idleness. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LITTLE or no alteration has taken place in the general aspect of 
northern industry within the = ten days. All the mines in 
Cleveland continue closed, and so long as the strike lasts the 
tendencies of business will be diverted into extraordinary channels. 
So far the men say that they will not accept the 124 per 
cent. reduction, and the masters say they will consent to nothing 
less, so that both sides appear to be equally determined. Efforts 
are now being made to induce the miners to accept a reduction of 
5 per cent., but I have the best possible authority for saying that 
the employers will not consent to modify their claim to this 
extent. By some it is argued that most of the miners had laid by 
alittle money during the last two years of prosperity, and that 
they are now in want of a week or two’s holiday, but that when 
the Whitsuntide festivities are over they will be willing to resume 
work. This opinion, however, is not shared by those who have 
the best opportunities of knowing the truth; nor, I may add, is it 
held by myself. The miners as a body stoutly declare for no sur- 
render; and the fact of some 2000 or 3000 of them having left the 
district for good, and accepted work in the ironstone mines of 
Lincolnshire and Northamptonshire, where they cannot earn any- 
thing like the same wages, seems utterly to disprove the theory 
that they are taking a holiday for its own sake. Nevertheless, I 
have just heard it stated that Mr. Grieves, the secretary of the 
Miners’ Association, has suggested to each lodge delegate, that the 
opinion of the members should be taken as to the advisability or 
otherwise of a compromise. 

The continuance of the strike almost puts a complete stop to all 
business in the crude iron trade. Nearly a third of the furnaces 
on Teesside have been damped down, and the remainder are 
blowing slack blast. The former are making no iron at all; the 
latter, iron of a commoner or inferior sort. The great bulk of iron 
now being made in Cleveland is forge iron—a quality of which 
there is already a superabundant stock, and for which, therefore 
there is little or no inquiry. Foundry iron is a good deal inqui 
after, but there is little or none of it in the market. It is scarcely 
likely that pig iron makers will go on making forge iron 
merely for the sake of keeping their furnaces in blast when 
there is no market for their production; and this is all the 
less likely seeing that at the present time a loss is sustained 
on almost every ton of pig iron made. The great bulk of ore 
now — used is = from Northamptonshire or Lincoln- 
shire, and costs 12s. 6d. per ton delivered at works at Teesside, 
as compared with 6s. 6d. per ton for Cleveland ore. At this rate 
it will require about £2 for ore alone, per ton of pig iron pro- 
duced, and seeing that 65s. is the most obtained for ordinary forge 
iron, it is obvious that at this figure it cannot be made to pay. 
Other firms are importing Spanish hematite; but this also is 
found at the present time to be an unremunerative undertaking, 
for the hematite trade is very dull and flat, and to use ore costing 
25s. per ton to make Cleveland iron realising only 65s. or 70s. per 
ton would be altogether out of the question. At the same time 
there are individual makers who use the richer hematite ore of 
Spain to work off accumulations of very poor ore that, but for 

e present strike, would have been thrown out as useless. In 
fact, all possible shifts are being e to keep the furnaces in 
blast, for it is almost unnecessary to say that the blowing out 
of a furnace involves a serious loss, and renders the furnace 


duration of the ironstone miners’ strike. Already several large 
collieries have been compelled to limit their production, the 
| damping down of the furnaces at Eston alone involving the stop- 
| page of 4000 to 5000 tons of coke per week. Coke ovens are being 
| thrown out of use in not a few cases, Some colliery owners 
| propose to stack their productions of coal, and go on working as 
, usual until the demand is restored to its old level ; but this is 
| searcely likely to be a general rule. On the contrary, all the 
coking collieries in South Durham will be under the necessity 
| within the next few days or weeks at the outside to take steps 
| for getting quit of a number of their workmen. It will be seen, 
| therefore, that the pores before the coal trade of South Durham 
|is anything but a hopeful one. With respect, however, to the 

Northumberland coal trade, business is more steady, and prices are 
| better maintained. Coke is now quoted at £1 per ton at the ovens, 
| but every one is pany Ac admit that both coke and manufacturing 
| qualities of coal are likely to fall in value within the next month 








(From our own Correspondent.) 

THE early part of this week has been a holiday to a great 
extent, and colliers have left the coal-pit, and ironworkers the 
forge, for fairs, races, and eisteddfodair. It has been an interest- 
ing spectacle to see the zeal with which the last-named institution 

tobe ae supported, Men one meets in coal griminess are there 


WALES AND ADJOINING COUNTIES. 
| 


to be seen, clean, well dressed, and dignified by the title of bards. 
It is a thousand pities that the collier is not more docile, and less 
bent on warring = capital, The Welsh district would then 
present an aspect different from what it now does. 

Scarcely had the public mindrecovered from the shockcaused by 
the railway accident at Merthyr, than another direful event took 
place at Aberdare, arousing general in the district, At one 
time it was feared that an explosion had taken place in one of the 
collieries, but this fear was soon dispelled. On Friday it appears 
that a locomotive on the Dare Railway, a mineral branch from the 
Great Western, speci formed for several important collieries, 
was proceeding along the Cwmaman Valley, when the boiler 
exploded, killing one man and hurling the other over the telegraph 
wires into an adjoining field, so injured that he died soon after- 
wards. A lad riding on the engine escaped with the loss of an 
eye, and another man was seriously hurt. The facts of 

e case appear to be as follows :— locomotive, which 
was comparatively new, had a train of coal wagons weigh- 
ing, it is ial, no less than 800 tons. This immense weight 
was too much for the driver to manage, and on coming to a 
mer a little more steep than usual, he was brought to a stand. 

t would seem, from persons in the neighbourhood of the disaster. 
that prior to the explosion there was a great escape of steam, and 
it is suggested that the unfortunate driver, putting the locomotive 
at its full power, actually held down the safety valve in order to 
increase that power. The result was, as stated, the whole of the 
upper part of the locomotive was hurled from the framework a 
distance of fifty yards, and the funnel was blown no less than 
150 yards off. 

The resolution ed last week by the delegates from the coal- 
pits of South Wales and Monmouthshire to accept the reduction 
of 10 per cent. is only accepted by the mass of the colliers with 
reluctance. There is considerable feeling manifested in many 
districts, and it is not at all improbable but that play for a week 
or two will be the order of the day after the lst of June, before 
the men settle down to the new conditions, One of the grievances 
is that advances are made on the ton, while reductions are on the 
percentage, ing, some of them urge, a difference of 4d. in the 
ton for cutting if the reduction be carried out. At Mountain 
Ash the reduction has been accepted by the colliers, but the con- 
duct of the coal miners is condemned for coupling a threat with 
the offer of a reduction, namely, that if this were not accepted, 
then a larger amount wo be enforced. Another week must 
elapse before I can give the certain course resolved upon. The 
colliers are, meanwhile, working well, as if to make the best of 
the time before them. 

In the iron trade there is but little doing. Rails are quoted 
from £8, and still orders are tardy in coming in, The yy 
Company have been working off some Swiss rails of late, but the 
whole district taken poe | do not work anything like full 
time. If you take me , Dowlais, Cyfarthfa, Tredegar, 
Rhymney, Ebbw Vale, dore, Nantyglo and Blaina, Maes 
and Briton Ferry as the leading works engaged in the export o 
rails, and note that 5000 tons a week or two ago formed the total 


exported, this gives but 500 tons of make to each, and it must be 
admitted that some of them turned out nothing like so much. 
The gigantic establishments of the district would never be able 


to keep on but for the steam coal trade, and this, as regards 
Dowlais and Cyfarthfa, is a feature only of yesterday. I can 
remember when Dowlais did nothing in the sale of coal ; now its 
coal trade is colossal. Plymouth under raeape ge & Hill was in the 
same state, and Cyfarthfa until the opening of the Castle Pit. 

Mr. Crawshay is determined, as a strict line of action, he will 
make no stock, and if trade is tardy in coming in only sufficient 
furnace power will be kept going to manage that trade. In all 
directions the spectacle of furnaces out of blast or damped down is 
a pe gt but men are hopeful that a revival will take place from the 

st of June, 

Mr. Brown, of Hauley, Staffordshire, has published an a: 
to the Welsh colliers to help their Statordsbees brethren =< 
the ninth week of their struggle. 

At the College Works, Llandaff, the men still remain undecided 
as to the pt of the reducti The proprietary threaten 
to fence the works around. 














An important meeting of employers was held at Cardiff on 
Ww y, but the results have not transpired. 
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THE MANCHESTER STEAM UsERS’ AssocraTION.—The last ordi- 
nary monthly meeting of the executive committee of this associa- 
tion was held at the offices, 41, Corporation-street, Manchester, on 
Tuesday, May 26th, 1874, Mr. Hugh Mason, J.P., vice-president, 
Ashton-under-Lyne, in the chair, when Mr. L. E. Fletcher, chief 
engineer, presented his report, from which we find that 
ninety- defects were detected. Mr. Fletcher writes thus 
of the Blackburn boiler explosion :—‘‘The coroner’s inquiry 
into the cause of the Blackburn boiler explosion was brought 
to a close on Wednesday last, the 20th of May. On that occasion 
a doubt was expressed as to whether the boilers had been co: 
identified. The identification of the boilers was not an easy mat- 
ter: even the makers themselves could not say which of the boilers 
had originally been No. 1 and which No. 2. Some of their work- 
men, however, had been engaged on repairs, and it was through 
their identification of these repairs that the position of the boilers 
was given in the report presented by me te the coroner, while the 
workmen I understand still adhere to their opinion. In such a 
matter, however, it is possible for a mistake to occur, and, there- 
fore, as the question has been raised it may be desirable for me to 
state that it has no practical bearing on the cause of the explosion, 
Whether the position of the boilers given in last month’s report 
should be transposed, and the right-hand boiler be called the left 
and the left-hand boiler be called the right, still it appears to me 
that the cause of the explosion remains the same and that the pri- 
mary rents started as stated at the base of the manhole 
mouthpiece.” Cn the termination of the inquiry the jury brought 
in a verdict of ‘‘ Accidental death,” accompanying the same with 
the following declaration :—‘‘ We do not attribute the explosion 
to the construction of the boilers, but, nevertheless, consider that 
the thickness of the plating was scanty for boilers 7ft. in diameter, 
and worked at a pressure of 801b. per square inch. we are 
of opinion that the quality of the iron was not quite as good as it 








should have been, g inferior as ductility, though fair 
as re ile s' We find that the primary cause 
the explosion was the iple of flueing boilers over the top, and 


ard that mode of setting boilers as decidedly bad and objection- 
able ; and we strongly recommend all users of steam-power whose 
boilers are set in this manner in alter the same at once. The jury 
hope that this investigation may lead to a beneficial result, 
that by a more careful selection of iron for the construction of 
pollens canara for high-pressure ones—similar explosions may 
be prevented, life and gooperty saneenre more safe and se- 
cure.” This explosion has already had a very beneficial effect in 
quickening boiler makers to look into their modes of construction, 
and ed many boiler owners to qualify their pressures, It is 
trusted that the circulation of the verdict will promote the intro- 
duction of more highly ductile plates than have been hitherto 
adopted, accompanied with a judicious system of gesting 9 qua- 
lity of the material, and also the adoption of such m of set- 
ting as will leave the boiler free and open to inspection. 
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Z swinging ladles to the sows. The iron was kept hot | employed they were opened simultancously. The instant 
; THE WOOLWICH ye STEAM HAMMER. in the ~—. Ka i -~ —— of filling > a ad the plugs phels pee a yp and the a which ad- 
" — . | any unavoii by piling a quantity o: wi ered to the taphole pi away, the stream of molten 

Tue erection of a 35-ton Nasmyth’s steam hammer in | ypon the surface, this igniting, and continuing to burn | metal rushed along the canal and Tato the mould, filling it 
the gun factories of the Royal Arsenal at Woolwich, which | fiercely, so as to keep up the desired heat. Filling the | in less than a minute, the volumes of smoke and flame 
has occupied the attention of the authorities in that de- | sows occupied from six to eight hours. Canals were | rushing from the orifices of the flues around the mould, 
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partment for some two years past, aud which has been ' formed, leading from the tapholes of the sows to the | testifying to their value. The closed castings were made 


completed within the last 
month, deserves a notice in 
our columns. We will divide 
our description into two parts, 
in the first treating entirely of 
the foundations for the anvil- 
bed, a matter necessarily of 
paramount importance in 
erecting such a structure ; 
and in the second dealin 
with the steam hammer itself. 
The arrangements for com- 
pleting the former were made 
and carried out under the 
—— of Colonel Camp- 
bell, the Superintendent of 
the Royal Gun Factories, and 
Colonel Scratchley, R.E., the 
Inspector of Works, but the 
hammer, with all its accom- 
no de gear, was manu- 
acl at the works of 
Messrs. Nasmyth, Wilson, 
and Co., at a cost of £18,000, 
having been erected only by 
workmen of the before-men- 
tioned department. 

First, then, in regard to 
the foundations for the anvil- 
bed. As they had to be laid 
in a soft spongy soil, the 
substratum upon which all 
the Arsenal has been built, 
it was necessary to form an 
artificial bottom. In order to 
effect this, a hundred piles of 

ine-wood shod with iron, a 
‘oot square each, were driven 
into the earth, so as to form 
an area of 30ft. square, ten 
piles being in each row, and 
when their heads were sawn 
off to an even surface their 
average total length was 
18ft. 4in. Concrete was then 
filled in all round to the top 
of the piles, and a bed thus 
formed for the first layer in 
the series of huge cast iron 
plates and baulks of timber 
of which the foundations 
consist. But before we pro- 
ceed to detail the nature and 
number of the castings, with 
their position in the pile, we 
must briefly allude to the 
history of their manufacture, 
which contains many points 
of interest. Being of enormous 
size, ranging from 30 to 103 
tons each, specially -con- 
structed moulds had to be 
made for them. Some were 
open, and others were 
closed castings. The open 
ones were run as follows: 
A bed of broken brick and 
cinders being laid upon the 
floor of the foundry about lft. 
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very much in the same way 
as the open ones, except that 
as they were far thicker and 
of smaller area, the founda- 
tions had to be constructed 
in a very much more sub- 
stantial manner, the weight 
being too great to lay upon 
the unprepared floor of the 
foundry. Consequentlya brick 
basement was built up, with 
flues running through it filled 
with straw, so that a thorough 
draught might be created 
when this ignited, and a free 
exit be —_— for the gases 
from the mould. An iron 
lid was made to cover the 
mould, through which ori- 
fices were contrived in several 
— to carry off the gases 
rom the upper surface. The 
anvil-block, which weighed 
103 tons, was cast in this 
manner, and was afterwards 
covered with a quantity of 
sand, in order that it might 
cool gradually and that the 
surface might not contract 
unequally and crack. The 
power of retaining heat in 
this vast compact quantity of 
metal was so great that the 
block was six months in cool- 


ing. 

The transport of these large 
castings, from the foundry of 
the Royal Gun Factories to 
the foundation pit for the 
anvil-bed, and their subse- 
quent manipulation, were 
matters involving no small 
trouble and consideration. In 
the first place they bad to be 
carried to the spot, and in 
several instances they had, 
moreover, to be reversed in 
position so that the joggles 
might come uppermost. C) 
former of these processes was 
contrived as follows :—Two 
walls of worn-out gun-trucks 
1 one upon another were 

uilt along the road, and upon 
the summit of these several 
planks 3in. thick of African 
oak were laid longitudinally, 
so as to form a rough railway. 
Rollers, improvised from the 
unworked steel tubes of guns, 
hundreds of which were avail- 
able in the gun factories, 
were then laid across the 
rails, A sleigh, composed of 
two massive bars of wrought 
iron as “runners,” slightly 
turned up in front and con- 
nected by baulks of timber, 
was mounted upon the rollers. 


This carried the castings; on the top of the castings a 





thick, with flues for the escape of the gas contrived here | channels opening into the mould. The taphole was closed 
and there beneath ; upon the surface thus formed the mould | by a plug with an eye, to which a stout chain was at-| portable revolving crane was placed. The sleigh being 
was made in the ordinary way, the plates being generally | tached, rove also through a pulley, so that the plug could! then drawn forwards by a tackling and crab-winch in front, 


cast upside down, so that a as the rollers were succes- 
series of 1d Bee which sively passed over, the crane 


were required to project upon lifted up those that were 
their upper surface, might behind, and swinging around, 


be moulded in the bottom deposited them in front, —_ 
of the moulds. These joggles senting a fresh rolling surface 


were for the superincumbent upon each occasion. Thus the 
were each slowly 
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plates to rest within, and did Yj Yyy castings 
not exist in the first two LW moved from the foundry to 
their destination, the transit 
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layers of castings, as they  sywcLe Biol WEICHING 98 TONS-\/7 pn a a 
were covered by wood (see 
engraving Fig. 2). Themoulds, 
being finished, were tho- 
roughly dried for several 
hours by fires lighted over 
them, iron bars beingstretched 
from side to side, and sheet 
iron | eye across these, upon 
which to lay the fires. Chan- 
nels to conduct the molten 
metal into the moulds were 
constructed at intervals 
around. All being ready, the 
metal—consisting of from 15 
to 20 or 25 tons of Calder pig 
iron to 100 tons of scrap cast 
iron, containing old broken- 
up shell and shot, &., the 
proportion ing according 
to the hardness of the latter— 
was collected in huge “sows,” | 

or reservoirs, sometimes one HAN iN 
being employed, and at other ” aad 
times two, according to the 


of some occupying several 
days. The crab-winch was 
secured in position by a heavy 
loading of pig iron and iron 
stakes driven into the ground. 
The getting of the castings 
into position upon the sleigh 
and any requisite subsequent 
shifting was easily effected by 
means of several powerful 
Tangye’s hydraulic jacks, 
upon the excellence of whose 
working the success of this 
and almost all other under- 
takings connected with the 
laying of these foundations 
depended to a great extent. 
The engraving Fig. 1 ex- 
hibits the means adopted 
for the movement of the 
anvil-block, which were simi- 
lar to these employed for the 
rest of the castings. It may 
be remarked that this casting 


be pulled out at a given signal. A safety key was, how- ‘ was 15ft. in diameter, 4ft. high, and weighed between 103 
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size of the plate, the metal being first melted in several 
adjacent cupolas. The sows were of wrought iron | ever, fixed before the plug, which was not removed until | and 104 tons. : : 
lined with bricks and clay. It was erred in' just before the metal was run, When two sows were | The reversing, or turning upside-down of the three upper 
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plates and the anvil-block, was accomplished in each 
instance in a similar manner, except that the operation was 
aoe pe upon the latter just outside the foundry, it 

ing of a less awkward shape than the plates, whilst the 
former had to be elevated over the foundation pit for this 
purpose. Trunnions 10in. in diameter were cast upon the 
edges of the plates and upon the circumference of the 
anvil-block. These do not appear in the drawings. 
In manipulating the anvil-block, temporary supports 
being erected on either side beneath the trunnions, 
and the casting gently raised by two hydraulic lifts, it 
swung over with ease so soon as there was clear space 
beneath. As the plates from their size required special 
arrangements, we will briefly describe the reversing of the 
largest, which weighed 99 tons. The trunnions were as in 
the other plates, cast slightly cut of the centre, or, in this in- 
stance, 12ft. from one end and 10ft. from the other, the plate 
being 22ft. square and 12in. thick. Thus when the trunnions 
were supported by a huge framework of baulks on each side 
about 13ft. above the portion of the bed already laid, the 
heavier half of the plate had of course to be supported 
when it was raised into position. By removing the 
supports of the heavy end it descended until its edge 
almost touched the bed beneath, when its position of course 
became vertical. In point of fact the 22ft. plate did 





weight of 130 tons, All the plates had large round holes 
cast in them, through which liquid “grouting” or fine 
concrete was poured, filling up all interstices and consoli- 
dating the entire mass. The two last-mentioned plates 
had Fg a upon their upper edges, within which 
rested a single large plate of iron, 22ft. square, and weigh- 
ing nearly 99 tons, A thin layer of rock eim planks and 
felt was put between them to form a smooth surface, 
This plate also had joggles around it to keep in place the 
anvil-block, which came next after more planks and felt. 
The dimensions of the block can be seen in the engraving. 
The anvil, which came last, was divided into three portions, 
a centre and two wings, strongly dovetailed together. This 
was in order to facilitate its removal in case a breakage or 
crack should take place at any time. The accompanying 
sketch, Fig. 4, is a plan of the anvil, which 1s somewhat 
unique in its construction. It weighs 80 tons, including 
the two wings, which are 14 tons each. The wings have 
transverse slots in them for the reception of immense 
wrought iron bolts, to which are to be affixed rollers that 
will ——_ the forging as it is turned round and round 
to be hammered. Play is allowed around the dovetails 
to a great extent. Before we dismiss the subject of the 
foundations it may not be out of place to mention that 
no accident occurred during the progress of their forma- 
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actually touch before it became vertical, although 1ft. 
play had been allowed, and it had afterwards to 
“jacked” into a verticai position. The lower edge of the 
plate then became the fulcrum, and a tackling being 
attached to the top edge to pull it forwards, whilst a 
strong restraining tackling prevented its going too fast, the 
gigantic casting descended upon its face, until it was 
far enough down to be caught by the jacks and lowered 
the rest of the way. This is very easily described, but 
required immense caution to be observed in order to avoid 
accidents, ‘The strain on the restraining tackling was 
tremendous, as might be seen by the extraordinary tautness 
of. the chain cables employed. A most ingenious arrange- 
ment was contrived so that the various forces which it was 
necessary to overcome should counteract each other to a 
greatextent. In lowering the heavy end of the plate there 
was a tendency to push the trunnion supports backwards 
in the direction of the crab-winches round which the 
restraining cables were being coiled, whilst the crabs them- 
selves required a considerable restraining power to prevent 
their being drawn towards the plate. This difficulty was 
obviated by placing, as in Fig. 3, a long baulk of timber 
between the trunnion rests and the crabs. A somewhat 
similar arrangement, but modified to suit the cireum- 
stances of the case, was employed in lowering the plate 
after it had rested upon its lower edge. Two crab-winches 
were required to restrain the falling mass after passing 
the perpendicular. The chains were secured to holes cast 
in the plate, 
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Our remarks upon the actual building up of the founda- 
tions will not occupy much space, as a paper upon the 
subject has already appeared in Tue Engineer of 25th 
April, 1873; but, in order that the narrative may be clearly 
understood, a portion, Fig, 2, of the engraving which ac- 
companied that paper has been reproduced, which speaks 
for itself as to the development of the structure. We left 
off at the first series of — This consisted of three, 
respectively of 30, 55, and 30 tons, dovetailed together and 
laid upon the summit of the piles. The dovetail consisted 
of a tenon and mortice cast on the contiguous edges 
of the plates. Over these was placed a_ layer 
of rock elm planks, which formed an even surface for 
two strata of oak baulks 30ft. long and 1ft. square, 
crossing each other. Upon the baulks came two more 
plates, also dovetailed together and weighing 74 tons 
each, forming a square of 27ft. Then came another layer 
of rock elm planks, and oak stumps 2ft. 3in, long were 
placed upright upon them, being surrounded by a wrought 
iron band 6in, wide by 2in, thick, forming a square of 
24ft. Upon these came two more plates of an aggregate 








TWO PLATES : \N 
QI IQANQNAG.AAA\AAAD 
tion. The whole detail of the arrangements was conducted 
by Mr. Reuben Mehew, of the Royal Gun Factories, who 
has made such undertakings his specialité. The plates 
and anvil-block, &c., were cast by Mr. Vinnicombe, of the 
same department. 











THE CHEMICAL SOCIETY. 
Thursday, 21st May, 1874, 
Dr. Opiina, F.R.S., President, in the Chair. 

Arrer the names of the visitors had been announced, and the 
minutes of the previous meeting read and confirmed, Messrs, A, 
Woltf, G. Chaloner, A. B, Allen, W. Thomson, and M. Lichten- 
stein, were formally admitted Fellows of the Society. The 
donations to the library were then announced, and the names of 
Messrs, W, H. Wilson, Richard Apjohn, M.A., W. A. Carter, B.A., 
James Kilroe, Thomas Garside, James Henry Davies, George 
Christopher, Charles Benjamin Caswell, and F. Stocks, were read 
for the first time ; for the third time, Messrs. Charles Edward 
Bean, and H. H. B. Shepherd, who were balloted for and duly 
elected. 

The President having called on Dr. W. H. Corfield to deliver 
his lecture ‘*‘ On the Sewage Question from a Chemical Point of 
View,” the lecturer commenced by saying that perhaps the title 
had misled some into believing that he was g»ing to treat of the 
chemical methods for analysing sewage, acd determining the 
amount of its various components; he, however, intended to 
confine himself entirely to the consideration of the sanitarian view 
of the matter, as illustrated by the chemical examination of the 
various products, Tne removal of the refuse from towns, and 





especially excretal matter from the neighbourhood of habitations, 
was one of the most important sanitary problems of the day, the 
general death-rate at any place being in inverse proportion to the 
efficiency of the means used for this purpose. He would warn 
them that he considered the immediate removal of excretal 
matters of the highest importance, since the retention of these 
matters near habitations for a longer or shorter period was always 
certain to be attended with evil consequences, 

Allthe various systems fortreating sewase wight be reduced totwo 
classes :—(1) Those in which the whole of the refuse matter was re 
moved with the foul water. (2) Those wherg the foul water was 
allowed to run into the sewers, but as mach or the solid matter as 
possible was kept back. In judging of the respective merits of 
these two classes in all their varieties, chemistry comes to our aid, 
and shows that where midden pits or cesspols are used, the water 
of the wells in the neighbourhood is contaminated with nitro- 
genous organic matter, ammoniacal salts, and chlorides, the pre- 
sence of the latter in any quantity in surface waters at any place 





| not in the neighbourhood of the sea being an almost certain in- , 


! dicator of sewage. Of the conservancy system, three of the most 
important varieties were : (1) The employment of tubs or pails 
with or without disinfectants and deodorisers. (2) Ash closets. 
(3) Dry earth closets. In these the feces were retained, and it was 
advocated that they would be extremely valuable as manures, 
especially from the latter. It was found, however, that after having 
been used three times in the dry earth closet it did not contain 
more nitrogenous matter than a rich garden mould, namely, 
(446 per cent., and consequently its value as a manure was 80 
small that it would only pay for ca:riage to a very short distance. 

| Dr, Voelcker had estimated it to be worth about 7s. 6d. per ton. 
This arises from the fact that the total amount of nitrogen ex- 

| creted in the feecal matter is not more than one-fifth that in the 
urine, the former only containing 1°5 per cent. nitrogen. In Paris 
much of the excreta are collected and sent to Bondy, and there 
converted into a manure called ‘* poudrette,” This costs the city 
annually a lage sum, although the company who manufacture the 
manure make a profit. The system of pails or tubs, especially 
with the uve of deodorisers, was essentially bad, as in the latter 
| case the refuse matter might be kept in houses some time, and 
| deodorising was not the same as disinfecting. 
The lecturer then passed on to the consideration of the utilisa- 
tion of the sewage resulting from the removal of the whole of the 
| excreted matters along with the foul water, stating that the amount 
| of nitrogen in the sewage is very nearly the same in those 

| where water-closéts are used and the whole excretal matter re- 
moved, and where the solid portion is kept back by the use of some 

conservancy system, The nded matter in sewage can be re- 
moved in great part by subsidence, but the alear liquid which 
passes off is still sewage, and quite unfit to be sent into our streams 
or rivers. Numerous processes have been proposed for the pre- 
cipitation of sewage. ese remove the suspended matter more 
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or less completely, deodorise the liquid, and precipitate a portion 
of the phosphates, but they are ineffectual, as they only partially 
remove the o: ic matter which is in solution, and the ammonia, 
or do not do so at all. The clear liquid, therefore, is not in a fit 
state to be poured into the streams ; moreover, the precipitate has 
comparatively little value asa manure. Of the methods of em- 
ploying sewage for gw that of upward filtration was found to 

useless, for, although the solid matters were removed, no oxida- 
tion took place, and the effluent water was consequently quite 
unfit to be allowed to flow into our streams. With intermittent 
downward filtration the case was quite different. This system 
was applied to the sewage of Merthyr Tydvil, a town of 50,000 in- 
habitants ; here the sewage was ed on to a planted filter of 
twenty acres, and it was found that the effluent water contained 
the same amount of nitrogen as it did before it passed through the 
soil, but it went in as ammonia and came out as nitrates and 
nitrites, being completely oxidised by its passage through the soil. 
In the case where the sewage is simply passed over the surface of 
the soil, where the plant growth alone acts, and not the oxidising 
action of a porous soil, the effluent water is always very impure 
and unfit to flow into streams and rivers. In order to purify 
sewage, therefore, it must be passed through the soil and not 
merely over it. 

The lecturer stated that experiments had been made during 
two years on an irrigation farm of 121 acres, to ascertain how 
much of the nitrogen was retained by the plants. In this farm 
about 25 tons of nitrogen per annum pass in as sewage, of which 
10 per cent. are lost in the effluent water as nitrates and nitrites, 
pod 40 per cent. were recovered in the crops during the first year. 
Tke latter number was probably too high. 
second year giving much less, 

Dr. Gilbert, who occupied the chair, said the Society was much 
indebted to Dr, Corfield for his lecture on such an important sub- 
ject, in which he had touched on all the principal points, He 
quite agreed with the lecturer that all the conservancy methods 
hitherto proposed had failed, and no precipitation process had 
given a manure worth carrying beyond very small distances. As 
we have to use water to cleanse our dwellings so as to get rid of 
all refuse matter, the best way was to send it into the sea if near 
enough, and if not to adopt the method of intermittent irrigation, 
with or without previous treatment. The results alluded to by 
the lecturer as obtained from two years’ experiments on a farm of 
121 acres must not be relied on as an average; on a large scale 
for a period of several years the amount assimilated would pro- 
bably be found to be much smaller} 

Dr. Frankland said he had very little to add to what Dr. 
Corfield had stated in his very lucid treatment of the subject. He 
quite agreed with him as to the value of the manures obtained by 
the conservancy systems, and he thought that the proportion of 
nitrogen in the solid and liquid excremental matter was rather 
under than over stated ; he should himself be inclined to say that 
it was six or seven times as great in the latter as in the former. 
One point had interested him very much, namely, that the passage 
of the sewage through the soil purified it to a far greater extent 
than the plants growing on the land ; he believed that this was 
the most effective method of treating sewage, although at the 
Norwood Farm, which is a stiff soil and net underdrained, the 
state of the effluent water was quite satisfactory even in winter. 

Dr. Voelcker believed that sewage could never be made a profit- 
able thing, and as long as that was the main thing looked to they 
would never arrive at a solution of the question, With regard 
to the utilisation of the sewage at Bondy, they profitably extracted 
ammonia by distillation from the liquid containing 2 per 1000, and 
although the whole of the sewage was not treated in this manner, 
several thousand tons of sulphate of ammonia were annually pro- 
duced. The solid was abs with charred peatand burnt gypsum 
to form poudrette, but the peat actually contained more nitro- 
genous matter than the solid foecal matter did. The speaker also 
pointed out that the employment of large quantities of liquid, for 
experiments on sewage was likely to give rise to errors trom the 
want of uniformity in the composition of different portions of che 
liquid. 

Mr. Hope remarked that he would call the attention of the 
meeting to the fact that in the application of Heisch’s test to the 
effluent water it was found that the organisms were produced when 
er ey acid was present. He thought, therefore, that was what 
we should search for to ascertain the purity of the effluent water. 
A farm at Crewe of stiff clay soil was converted into a very fair 
filter bed by paring off and burning the soil to the depth of 6in., 
and then ploughing it up to the depth of 3ft. by steam. It was 
then laid with drains at the distance of 4ft. apart. 

Dr. Gilbert said that rapidly growing croos assimilated much of 
the nitrogen, but in the winter time comparatively little was taken 
up. Where dry manure was applied to land on which wheat was 
grown for twenty-one years successively it was found that not 
more than one-third was recovered in the crop, bat with barley 
where it was not exposed to the winter rains one-third was got 
back. 

The Chairman having thanked Dr. Corfield in the name of the 
Society, adjourned the meeting until Thursday, 4th June, for 
which the following communications are announced :--l, ‘‘On 
Dendritic Spots,” by H. Adrien; 2, ‘On the Acidity of Normal 
Urine,” by J. Reoch; 3, ‘*‘ Note on Kauri Gum,” by M. M. P. 
Muir; 4, **On certain Compounds of Albumen with the Acids,” 
by G. 8S. Johnson; 5, ‘On a Simple form of Apparatus for 
Estimating Urea in Urine,” by Dr. W. J. Russell oxi 


for the average, the 


Mr. 8. H. 
West; 6, “On Ipomovic Acid,” by G. Neison and J. Bayne; 7, On 
the Action of Chlorine and Bromine on Isodinaphthyl,” by W. 
Smith; 8, ‘On Acetyl Sulphite;” and 9, “Ona ae Formativn 
of Toluol,” both by Dr. D, Tommasi. 





Intsu IRon Ong Mines.—During the past two years the iron ore 
mines in the North of Ireland have attracted a large share of 
public attention, and the interest manifested in the undertakin 
is still in the ascendant. For a length of time the workings o 
the various mines have been prosecuted with a large share of suc- 
cess, but it is not till the present time that the enterprise has 
shown signs of any marked success, Asa national industry, iron 
mining will, to all appearance, become one of the most flourishing 
trades known to Ireland; and the opening of Irish Hill Mines, in 
the County Antrim, is another proof of the progress of the under- 
taking. It has been successful from the beginning, since which 
event a large quantity of ore has been brought to bank. The 
bed of ore, we are informed, lies in a north-easterly direction, 
into which three levels have been driven—the Downshire, the 
Vaughan, and Wardaugh, the two former being driven sixty 
fath A ber of workings are at the present time being 
carried on in the rise and dip of these two levels, and all the ore is 
being excavated, excepting where pillars are left to support the 
roofs of the mines. Although there are several communications 
between the main levels, there is a main communicating tunnel, 
called the Marshall air-course, which not only thoroughly venti- 
lates the drifts, but likewise all the various workings existing 
hetween them. There are three ores—the pisolitic hematite, the 
aluminous, and the lithomarge —the seams of which vary from lft. 
to 12ft. in thickness. As the main drifts progress, air-courses 
will, we understand, be made communicating to the three levels, 
which will give abundant and thorough ventilation throughout the 
entire mine. Perhaps the most novel part of the working consists 
in the mode of blasting the ore which has been invented by Mr. 
Sutherland, the manager of the mines. A wire is run along the 
roof of the quienes, leading fom the headways to the t 
workings, and ending ina galvanic cell. The miners charge 
their boring with powder in the ordinary way. A small iron wire 
is attached to the leading wire and introduced into the powder, 
the hole is tamped and the ore is blown up from the weuking 
attaching the leading wire to the galvanic cell, This impro 











apethed of. binating. ip fee fram , and is executed in a much 
shorter time than by the ordinary process, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
(We ourselves ; 





THE BLACKBURN BOILER EXPLOSION, 

S1r,—Having carefully considered the re; of Mr. Fletcher 
and Mr. on this calamity, I find some confusion and 
differenee which might be explained with advantage; but not 
having seen the boilers or the remains of them, I offer my remarks 
under reserve, and with the greatest respect to those gentlemen. 

In the first place the No. 1 boiler of Mr. er does not 

with that of Mr, Lon and as it is usual to call that 

0. 1 which is nearest to engine—-or, where the engine is in 
front or back, that over which the steam is carried on its way to 
the engine—an observance of this custom may prevent confusion 
in such cases in future. 

There used to be an accepted rule that the diameter of a rivet 
should be double the thickness of the plate, and that in setting | 
them out there should be fully lin. of iron between the holes ; 
thus for single riveted seams ljin. was the minimum for =. 
rivets; but more generally 2in. was the required pitch. For 
double riveted seams lin. clear iron was required between the — 
holes. In these boilers it would appear that both rivets and | 
spaces were insufficient. That there may be, and no doubt is, | 
some gain in stiffness, and therefore in strength, where even a} 
double seam is pitched by the rule for single seams, is quite open | 
to argument ; but as it does not seem to enter into the cause of | 





this explosion, it need not be followed. ; 

Mr. Longridge further remarks, as to the fourth ring seams from 
the back, that being hand riveted, while all the others were 
machine riveted, this may account for their being the first to give 
way ; he also fixed the ay | rent of each boiler in that seam. 
There are many engineers, and many boiler owners, who prefer a 
hand-closed rivet to one punched up by machine, and experience 
has shown the possibility of very bad work ~_ done by machine. 
As it seems therefore, in the absence of proof, that a machine-laid 
seam is more durable, or moretenacious, it may be better to withhold 
an opinion about a matter concerning which contrary proofs have 
been obtained. 

Mr. Longridge further alludes to the explosion of gas in the 
flues as being the cause of disturbance and injury to a boiler, and 
he quotes it as being possible in a boiler with the flues arranged 
as in this case. I do not seek to dispute this in any way, but 
would wish to add a remark that, in many cases of boiler 
explosion, a theory has been s that gas formed inside the 
boiler has exploded, and that, except from this cause, no boiler 
with a sufliciency of water can explode ; and though no one at all 
understanding the subject can read the report as ing such a 
view, yet the context— that such an explosion of gas in the flues 
occurring to a high-pressure boiler might cause it to explode— may 
at some future day be quoted as being the hidden cause of many 
explosions, which, being properly investigated, would, on the 
contrary, prove the fallacy of the above opinion, 

Of the plan of seating these boilers there cannot be two 
opinions if the temperature of the top, bottom, and sides, be 
considered. Another old rule, that no part of the flue should be 
higher than either the inlet or outlet, is forgotten, hence the gas 
raust collect ; but any explosion in this chamber on the top should 
tend rather to find vent in the brickwork than in moving the 
boiler. The main question of temperature and expansion seems 
to be lost sight of in this plan of flue arrangement, as the expan- 
sion of the top will be more than that of the bottom, and the 
bottom than that of the side ; there will be therefore the unknown 
forces working, but in different degree, at top and bottom, against 
the side, to the injury of the circular seams, the difference of the 
force finding vent in the “arching” of the shell in the middle, 
and throwing the weight of the boiler and its contents on the end | 
seatin; 

Mr. Longridge finds fault with the flanged seams of the tubes. 
Now let us suppose that the drawing givenin your paper of April 24 
is correct; there is Sin. allowed between the tubes, but only 
4in. between the tube and shell. It will be admitted that the 
tubes expand more than the shell, therefore it must be asked what 
becomes of the expansion if not absorbed by these flanged joints? 
for it cannot be argued that 4in, is enough for the two angle 
irons, and space for the plate to yield. No, Mr, Fletcher puts it 
in the arching of the tubes, consequently in a change of shape, 
and inherent weakness of this class of boiler. 

Again, Mr. Fletcher argues that because the remains of one 
boiler are found close to its original position and with rents 
on the top, that it must have given way first and dislod the 
other, which by its explosion was thrown to a distance with rents 
at the bott But sup} we take another view, and argue that 
the boiler to which most force was applied from the whole pent- 
up contents of both boilers was the first to give way, and naturally 
was thrown with greater violence, I think we should have the | 
more probable solution of the question. 

Mr. Fletcher also says that we must not look for the primary 
rents in Lancashire boilers in the seams that run transversely, or 
in the ring seams; but Mr. Longridge answers this with a case 
in point where it actually did occur from expansion and con- 
traction. 

In considering the plan of the plates with the view to fix upon 
the primary rents, I am Jed to believe that both boilers gave way 
in the ring seams about the line where the expansion of the tubes 
would be thrown, in addition to the pressure on the end plates. 
I find that the — on the ends would be nearly 137 tons on 
each, from 80 1b. pressure—or 1857 Ib. per inch of iron between 
the rivets in the circumference of the boiler—representing only 
about 38 ewt. per square inch of iron; but when to this is added 
the radial pressure of 80 1b. per square inch, and the unknown force 
which can lift the whole fabric and its contents, there is ample 
force to rend the circular seams asunder. I would infer that any 
** lifting ” or “‘ arching” indicates most distinctly a severe strain 
upon the sides of the yh my “Lifting” is common in some 
of the plain cylindrical in the Cleveland district ; so in 
boilers seated with the flue over the top “arching” must also 
prevail, due to the difference of expansion in the top, bottom, 
and sides. 

But in this case we have also the partial thrust of the tubes 
against the ends (if any thrust due to the expansion of the tube 
more than that of the portion of the shell about 2ft. above the 
seating is not absor' by the flanged joints), assisting in the 
destruction of the fabric ; and there was evidence of this in the 
leakage noted by the inspector on 24th December at the front 
of the tubes, 

Plates are not now what they used to be, and few, if any, will 
give such prices as to admit of plates being tested after nearly 
twelve months’ use as to ductility ; but a question might arise how 
far any ductility that the plates of one boiler may have possessed 
before the explosion had been lessened by being thrown away by 
the force which propelled its parts. This may account for the 
difference in the iron of the two boilers. Were I to add that I 
consider the design of this class of boiler as faulty, perhaps 
my remarks above would be condemned 3 but 
we find that the records of explosions from 1860 to 1869 (ten 
years) give 158 of the Cornish and boilers against 28 
marine, 43 locomotive, and 116 of the much-condemned plain 
cylindrical boilers in the United Kingdom, and that the life of 
the Lancashire boiler is less than that of the Cornish or one tube 
boiler—which in turn is below the average of the egg-ended 
boiler—there is at least considerable evidence of fact. If the 
tube of the Cornish boiler were concentric ere 
would be less injury found ; but by putting the tube as close to 
the bottom as the angle irons will permit, the arching of the tube, 
if the ends are stayed, and the consequent flattening of 
invites grooving or collapse. So also in a greater degree the two 
tubes direct the same force on either side of the i 














' set to take timely warning ; butif no such evidence is producible 


Lancashire boiler, and not all the armour of stags, Smeets, and 
ag can prevent the weak place from presenting i » generally 
by leakage. 


One word now as to Mr, Fletcher’s . oo with domestic 
Po ey which he refers in his report. If my memory serves me 
right these were tried by heating the boilers to a red heat and 
then turning a large body of water into them from the town 
service main. If so, it was not at all a el case to a steam 
boiler, where a small intermittent su ply would be discharged 
over a large area of heated plates ; in the one case there would be 
a sudden cooling of the whole, and no result beyond cracks need 
be anticipated; in the other case, the conversion of the water 
into steam of a high temperature would be effected before any 
sensible cooling could result, Had a small hand testing pump 
been used the experiment might have had more value in com- 
parison, and been much more conclusive as an authority to be 
quoted in cases where evidence of shortness of water is found. 

I have trespassed upon your space at some length, but trust 
that the importance of the subject will be my apology. I have 
perhaps also expressed opinions to which many of your readers 
may take exception ; but having had some experience with boilers 
under various phases, I bave ventured to give what I consider 
the true solution of this case from the evidence given in your 


pages. BoiLer. 





S1r,— I think any one who has perused the “ Treatise on Steam 
Boilers” must allow that the opinions of your correspondent, 
Mr. Robert Wilson, are entitled to respect, a I wish particularly 
to call the attention of your readers to the concluding paragraphs 
of his letter to you in your issue of May 15th. In them he says, 
“*Both reports agree in one thing, viz., that the unusual style of 
flue was the indirect cause of the explosion, and both virtually 
condemn it without producing any certain evidence to show the 
setting was to blame at all. If either gentleman has seen any 
evidence in other boilers, set in a similar manner, such as seam 
starting, leakage, &c., it will be well for the owners of boilers so 


then the same owners may take heart, but they probably won't 
get their boilers insured.” 

Now the method of boiler setting in question has been carried 
out, I believe, in many instances with a view of drying and 
slightly superheating the steam, particularly in cases where the 
steam has to travel through leng ranges of steam pipes, and I am 
not aware that any evil consequences have been attributed to it, 
at all events before the Blackburn explosion. The question of the 
safety oc otherwise of this method of setting is of such import- 
ance to steam users and engineers, that I trust we may have the 
subject more thoroughly discussed in your columos, by those who 
are practically acquainted with the working of boilers under such 
conditions, Q. E. D. 

Liverpool, May 25th. 





S1r,—I crave the allowance of a small spacein your paper. I 
cannot let pass unnoticed a remark or two of Mr. Longridge’s, in 
reference to the Blackburn boilers at Mr. Thompson's, Hollin Bank. 
He says the bursting pressure in connection with those boilers 
was 300 lb. per square inch. Now I beg to differ a little from that, 
for if a boiler was made of the best Lowmoor iron that is manu- 
factured, and of equal thickness of plate and diameter to the above- 
mentioned mill boilers at Hollin Bank, it would not stand more 
than 182 1b. per square inch, and allow nothing for the bend- 
ing of the plate and the drifting of the holes, If Mr. Longridge 
is right and I am wrong, he certainly has been to a very different 
school to the one in which I, an humble mechanic, have taken 
my few lessons. You will oblige your humble servant by the in- 
sertion of these few remarks. Ww. W. 

Willenhall. 
THE SHANNON, BELHAVEN, LAKE, LOUGH GILL, AND SLIGO 

Srtr,—Your correspondent, ‘‘ Civil Engineer,” on the 23rd gives 
the levels of the above, showing the impossibility of diverting the 
waters of Lough Allen to Sligo, vid Lough Gill. 

It is very true that Nimmo, after the famine of 1822, laid out a 
canal between the Shannon and Lough Gill, to make Sligo the port 
of the Upper Shannon and of the mineral districts. Nothing 
having been further done in this, the Sligo and Shannon Railway, 
between Lough Allen and Lough Gill, eleven miles long, with the 
Sligo Ship Canal, of about one mile and a-quarter, was proposed 
by myself and a few friends, and the Act got, which the late Sir 
Robert Peel spoke highly of. Owing to the Irish famine of 1847 
and the deaths of Alderman Thompson, the great iron master, and 
Mr. Houlditch, the great coach builder, who took over two-thirds 
of the stock, it was not carried through ; the late Mr. George 
Lane Fox, of Yorkshire, who owned seven out of the eleven miles 
of railway, offered his lands free of charge to the company. 

Your correspondent truly states that a ship canal of a mile 
and a-quarter (only one or two locks required for a twelve to 
fourteen feet fall) would give the harbour of Sligo a natural 
dock of over 5000 acres, with a great depth of water. 

Dromahan, County Leitrim, Ireland, BuN-ADE. 








Sir,—‘‘ Civil Engineer” shows that to discharge Lough Allen 
Sligo-wards would be no easy matter. Shannon-curing can never 
be so. Adding one-third to Mr. Bateman’s prices, for rise since 
1867—moderate, considering the great emigration—-gives £357,000 
for carrying off ordinary floods, The faster they descend to 
Limerick, the harder must up-stream sailing become. Drainage 

ins, but navigation suffers. Failing records for Lough Allen’s 

asin, one may perhaps assume as much rain as on the Cumber- 
land hills; but even Florencecourt—sheltered from the 8S. W. wind 
by the range—gives one and a-half times the rainfall of Tullamore. 
Lough Allen therefore contributes at least one-twelfth of the water 
discharged at Meelick. Mr, Bateman even takes it at one-fifth in 
time of flood. Lough Belhaven discharging both ways, the pro- 
posed canal need never apparently be more than about 63ft. below 
ground, and that only for a short distance. The lough itself - 
probably deep—is so much excavation done, and its bed would be 
reclaimed. Adam at the south end of Lough Allen, and a cut- 
ting about 74 miles X 16 yards X 12 yards—approximate cost, say 
£500,000—would discharge that lake into the Bonet river. The 
2000-horse power thus created must rise in value with other 
motors ; while the water-carriage for minerals, &c., would be so 
advan’ us that ‘‘ Civil Engineer” may well support the pro- 
t might be the making of Sligo by increasing the scour 
rom the Garvogue River, and as it the port of a manufac- 
turing district round Drumshaire, The proposed Belhaven canal 
works would be concentrated in comparatively small space, and 
their execution would not interrupt Shannon navigation. My curt 
sentences are to save space. SHANNONSIDE. 
May 26th. 





CHARGES OF “NAVAL ARCHITECTS.” 


S1r,—In reference to the above can any omnes tell me 
whether it is the custom for the architect to be paid for his designs, 
&e., by a fixed amount to be agreed upon by him and his em- 
ployer, or by a fixed sum coupled with a oa upon the prices 
of ship and machinery, and if by the latter mode should he also 
receive another percentage from the shipbuilder and one from the 
engineer on the amounts of their ve contracts? If you 
can give insertion to the foregoing, it would probably elicit some 
useful information, and o! H. 
[Practice varies so much that we think it best to put our corre- 
spondent’s query as it stands before our readers,—Ep. E.] 





BALANCING PISTONS. 


pistons to have at least two discs, the packing rings to be turned 
wider on their upper side, each ring to be in a separate groove, and 
a space left between the two, as shown in the accompanying rough 
sketch ; this space will of necessity be wider on the Salertien on 
the upper side of the piston. Into this space steam would be ad- 
mitted by means of a pipe attached to the piston and working 
through a s' box in the cylinder cover ; this pipe would, after 
leaving the cylinder, work into anoth pipe of hat i: 1 
diameter, which latter would be om! with steam from the 

or from a special generator, provision being made to insure 




















uniformity of pressure; the pressure of the steam and effective 

area of the enclosed space in the piston being so proportioned as to 

insure the desired end. By this means also loss of heat by trans 
ission to the i 8 would in a great measure be prevented, 
May 23rd. J.C. D. 








PURIFYING IRON, 

Srr,---Referring to a letter on the rail trade of the future in 
May 22nd of THe ENGINEER, and the remarks the writer makes 
about phosphorus and sulphur, I have been trying a physic or com- 
position that has been patented by Mr. Dingley for the improve- 
ment in the manufacture of iron and steel, and from the trials that 
have been made of it, it has proved a complete success; and I am 
convinced that if it was used in Cleveland iron it would make it 
pure, as it only takes three-quarters of a pound of physic to 4} 
or 5 owt. of iron in the puddling furnace, and it works the iron 
well from the bottom of the furnace, I have no doubt but that 
it would work well in Danks’ patent puddling furnace, and put 
the finishing touch to them. If used in Swaine’s patent cupola it 
would make softer metal and cleaner castings; in fact it can be 
used in all self-acting puddling furnaces to great advantage. 

““W. B.” says by his process iron can be run nearly pure from 
the furnace—that means a deal of careful watching and mixing of 
metals. By using W. Dingley’s physic there wants no looking 
after, only te give to each puddler the quantity of packages he may 
require for his day’s work ; he will be sure to use them, as all pud- 
dlers that have used it say it takes less labour, and boils the iron 
from the bottom, keeping it all alive, If any iron has been left in the 
furnace before the physic has been applied, it will gather it up and 
bring it out. I have seen this done by the first packet used, and 
the iron come out pure without phosphorus and sulphur. 

A LooxER-on. 


AMERICAN PREPARATIONS FOR THE TRANSIT OF VENUS, —Advices 
from Washington dated May 17th state that the preparations at the 
Naval Observatory in that city for fitting out the parties to observe 
the transit of Venus in December next are in active progress, 
and fiveofthe eight parties would leave on the 1st of June for their 
destinations. The first will be in charge of Professor Peters of 
Clinton College, New York, and will be stationed at New Zealand, 
in the Southern Pacific. The second, in charge of Captain Kyan, 
of the navy, and stationed on Kerguelen’s Island, in the Indian 
Ocean, The third, in charge of Captain Raymond, of the army, 
and stationed upon the Crozet Islands, in the same ocean. The 
fourth in charge of Professor Harkness, of the Naval Observatory, 
and stationed at Hobart Town, Tasmania. And the fifth, in 
charge of Professor Smith, of the Coast Survey, and stationed at 
Chatham Island, in the South Pacific. Of the other three parties 
the first will be in charge of Professor Hall, of the Naval Observa- 
tory, and stationed at Wladiwostok, Siberia ; the secondin charge 
of Professor Watson, of Ann Arbor, Mich., and stationed at 
Pekin ; the third in charge of Professor Davidson, of the Coast 
Survey, and stationed at Yokohama. Each party will consist of 
five persons, including the astronomer in charge. The five parties 
first named will sail from New York in the United States steamer 
Swatara, and the three other parties will leave on the Ist of July, 
for California overland, then by mail steamer to Japan, where the 
United States steamer Lackawanna will take them aboard and 
convey them to the points named. Each party will take out three 
portable houses, besides a very large assortment of astronomical 
and photographic instruments, and a full supply of tools of every 
description for the erection of temporary observatories, Xc. 


STAFFORDSHIRE CoaL Discoveries —(From our Wolverhampton 
Correspondent, )—There seems now to be no doubt that success has 
attended the spirited search for coal beneath the Permians on the 
estate of the Earl of Dartmouth, at Sandwell, on the Staffordshire 
side of Birmingham. The Brooch coal was found at a depth of 
380 yards, and now a seam, six yards thick, has been gone through 
at a depth of 418 yards. The sinkers are continuing their work in 
the expectation of finding the ten-yard seam intact. Lord Dart 
mouth has let the company some 1700 acres, at a royalty of 6d. per 
ton on coal and 1s, per ton on ironst A ing that the six- 
rd seam extends over the whole area, then it is calculated that 
5,000,000 of tons will be brought to the surface before the mining 
estate is exhausted. But this is only a small part of what the 
sinkings are expected to prove. The people of Birmingham may 
now fairly conclude that, as Sir Roderick Murchison foretold, they 
may get their coal from their own cellars, by reason of the uniting 
beneath that town of the Staffordshire and Warwickshire 
coal-fields. All this, however, is upon the —— that 
the Sandwell people are upon the hitherto unproved side of 
the fault, and that they will not meet with quicksand difficulties 
such as stopped the working of the pits which the late Earl of 
Dartmouth sunk upon the recommendation of Sir Roderick. If I 
am not mistaken, the working of these pits was stopped because any 
other course would have resulted in the destruction of the greater 
part of the township of West§Bromwich. The men whose views are 
of more value upon the point than my own seem to entertain 
no doubt of the immense value of the discovery, and shares on 
which £100 each have been paid are not now to be had at £700. 
Nor is this all the good news in respect of mineral discoveries in 
Staffordshire of very great importance to the iron and neering 
and hardware industries of the West Midland district. e rich- 
ness of North Staffordshire in ironstone is notorious; and in one 

of the district there is likewise iy coal, It wasgreatly 
esired that in another part coal might be proved. Through the 
enterprise of the Duke of Sutherland it has been proved. Simul- 
taneously with the find at Sandwell there comes the intellige nce 
that the sinkers who have been em on his Grace's behalf 
since Feb., 1873, have reached the prize of the —the 
12ft. coal—at a depth of 245 yards from the surface, after 
ironstone and a 3ft. ecem hed ‘been pamed through. I have no 
hesitation whatever in saying that if this discovery at Light- 
wood, near Langton, is all that I believe it to be, North Stafford- 
shire has before it an iron-making future second to none now 








ow ae order to remove the injurious effects produced on the 
cylinders of marine engines by the weight of the pistons, 
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CONTINUOUS WOOL-SPINNING FRAME EXHIBITED AT VIENNA. 


MESSRS. HOUGET, TESTON, BEDE AND O00., ENGINEERS, VERVIERS, 
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In the seventh paragraph of the article which appeared in our , she was not considered suitable for the purposes of modern war- | fitted with a lif screw. Her engines are surface condensing 
last impression, page 363, reference was made to a continuous | fare, and was in 1868 ordered to be cut down and converted into | engines of 600 nominal horse-power, of the most modern construc- 
frame, which we now illustrate at page 373, The drawing will, we | an armoured casemate ship with a ram bow. At the same time | tion, and are supplied from the well-known engineering works of 
think, with what we have already said on the subject, explain | her engines were to be put thoroughly in order, and she was to be | Fiume, At her trials at Pola she proved herself the fastest screw- 
itself. The continuous divider is shown as applied to a carding | fitted with new boilers and a new screw. As altered she has now ship in the Austrian navy, having slightly exceeded the speed of 

fourteen knots. This frigate, both as regards her speed and her 





engine, Above will be found an engraving which completes | a displacement of 5900 tons, carries fourteen 9in, Armstrong guns 

our illustrations of the wool spinning frame by Messrs, Bede | and her battery is by 6in, armour plates, and her hull extraordinary sea-going qualities, reflects the highest credit upon 

and Oo, with a belt of armour of 4in, to 5in. in thickness. She was com- | her designer, and, together with the Kaiser, adds still more to the 
= pletely finished at the beginning of this year, and after some v great reputation that the Chief Constructor of the Austrian Navy 


1 trials was mmediately put into commission and ord possesses. 

Tur AustRIAN NAvy.—Two fine ships have lately been added to | to Spain, where she arrived after a proving herself | SovrH Kensinaron Musrum.—WairsuN Werexk,—Visitors 
the Austrian navy, viz., the Kaiser and the Radetzky, The Kaiser, | in every way a t+ success. The an unarmoured | d the week ending May 30th, 1874:—On Monday, Tuesday, 
though not in reality a new ship, is virt so on account of the compoaite-built frigate, finished towards the end of last year. Her | and Saturday, free, from 10 am. to 10 p.m., Museum, 31,22 ; 
great alterations that have been madeinher. She was is 242ft. 6in.; breadth, 45ft. 4in.; and mean draught 20ft., | Naval and other collections, 4273; on Wednesday, Thursday, 
& wooden three-decker, carrying eighty-five guns of 800 n with a displacement of 3100 tons. Her armament consists of | and Friday, free, from 10 am, till 6 p.m., Museum, 6884; 
horse-power, and as such did good both in the Danish war | sixteen 6in, guns. As she is intended for foreign Naval and other collections, 1540; 43,928 ; average of 
and in the Italian war of 1866, Although still in a good condition, | and for keeping the sea for long periods, she is full rigged and ' Whitsun week in former years, 27,007. 
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THE CHALLENGER EXPEDITION—DIAGRAMS OF SOUNDINGS. 
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diameter. The counterweights are 5ft. wide and 5ft. 4in. across, | Sulu Sea, and of the Gulf of Suez—which was found by Captain | 


Sin, thick, and 14ft. long. Two wrist pins of the same size as the | 
pump wrist pins already described for the quadrant are fitted and | 
keyed into the lower end of the counter-weight to couple the con- | 
necting rods. The jaws for the slides are fitted and bolted as shown | 
in the engraving; the brass for the slides is made of composition 
metal, as already described, and with bearings of 8in. face, and 22in. 
long, and fitted with keys and gibs. The condensers will be either 
surface or jet condensers, as may be determined hereafter, and will 
be set in the pump well in such a manner that the water, as it 
comes in through the inlet pipes from the river, shall pass through 
or around the condenser previous to being pumped to the reservoir. 
Two small engines will be furnished, one for each large engine, to 
work the feed-water pumps to supply the boilers, and vapour or 
air pumps to exhaust the vapour and air from the condensers— 
said pumps and engines to be neat and substantial in their con- 
struction, and of sufficient strength and capacity to perform the 
duty required of them. Twenty-eight bolts, 3in diameter and 
16ft. long, secure the bed plate to the foundations ; and eight bolts, 
2hin. diameter and 6ft. long, secure the pillow blocks aa caps to 
the bed plate; each of the bolts is provided with a flange or 
washer 18in. square, 3}in. thick at the centre where the bolts 
pass through, and tapering to 2in. at the outer edge, A neat 
and substantial gallery will be erected around the quadrants 
of each engine, 14ft. above the floor of the engine-house, and 3ft. 
wide; the floor being made of either wood or iron, as may be deter- 
mined hereafter, andsupported on neatly constructed iron columns 
with a polished brass railing, 2in. diameter, supported with polished 
wrought iron posts made fast to the floor of gallery with polished 
brass flanges or brackets, and to the railing with polished brass T’s, 
of suitable design, A stairway in keeping with the gallery, 
with similar railing, enables persons to ascend to the gallery. A 
gallery and stairs will also be constructed to allow access to the 
pumps ; the lower gallery being 14ft. above the floor of the pit, 
the upper gallery to be 21ft. above the floor of pit ; the gallery 
and stairs to be made of iron, and steps of stairs and floor of 
gallery will be made of cast iron and grated. The railing and 
supports of the stairs and gallery will be wrought iron. the 
material used in the construction of the hinery was specified 
to be of the very best, the iron castings to be sound and perfect, 
‘and made of iron that will sustain a tensile strain of 25,000 
pounds to the square inch, the counter-weight only excepted. All 
the wrought iron forgings for shafts, connecting rods, cam rods, 
wrists, stretchers,and bolts to be made of the best scrap or Juniata 
iron, that will sustain a tensile strain of 60,000 pounds to the 
square inch, the shafts to be forged of billets or slabs, and the 
connecting rods from bars of iron 2in. square. All the composi- 
tion castings required for pillow block boxes, slides, counecting- 
rod boxes, glands, pump valves, and packing for piston heads to be 
of cight parts new copper and one of new tin—three ounces of 
spelter may be added to each pound of copper.” ‘‘ All the shafts, 
cranks, cams, cam yokes and cam rods, connecting rods, glandsand 
flanges of side pipes and cylinder, cylinder heads, cross heads and 
valve stems, diagonal braces and all working parts of the engine to 
be either turned or planed, and polished. All the flanges of the 
air chambers, valve chambers, pump barrels, and glands of pump, 
to be either turned or planed, andthe upper sideof the bed plateto 
be neatly planed, and the cylinder heads and caps of valves to be 
ground so as to make a steam joint. The steam cylinders to be 
coated 2in, thick with non-conducting cement, said cement to be 
covered with polished walnut staves ; staves to be 2in. thick, and 
Sin. wide and secured by polished brass bands and screws. The ad- | 
mission side pipe to be coated similar to the cylinder with non- 
conducting cement, and both the admission and exhaust side pipes 
to be covered with Russia iron, to be secured with brass bands 
andscrews, Allof the machinery, gallery and stairs located in 
the pump-well, and below the floor of the engine-house, to receive 
at least three coats of paint, and to be neatly decorated ; and all 
of the machinery which works above the floor of the engine-house, 
not turned or polished, to receive four coats of best paint. the 
pam panels to be banded and bronzed, or handsomely 
ecorated. 











ON THE RESULTS OF THE TEMPERATURE SUR- 
bf 4 THE ATLANTIC BY H.M.S. CHAL- 


By Dr. W. B, Carpenter, M.D,, LL.D., F.R.S., Correspondi 
Member of the Institute of France. _ 


(Continued from page 349.) 


ALL these points are ay brought outin asection (Fig. 8) 
which I have myself constructed from soundings selected in such a 
manner as to combine in a nearly north and south direction. We 
here see at the northern end the special thickness of the band of 
between 60deg. and 65 deg., and as we pass towards the equator 
the progressive thinning, nap 4 of this band, but of the whole 
upper warm stratum ; while in the South Atlantic this stratum 
again increases in thickness, though to a less amount than in the 
northern part of the section, the underflow of polar water coming 
nearer to the surface, and its deepest stratum having a lower 
temperature than in the North Atlantic. The un ow of 
Antarctic water—recognised as such by its lower temperature— 
across the equator, as far north as St. Thomas’, is yery apparent 
in this section, 

Now, if we suppose an area of (say) 100 milesin diameter to be 
enclosed in any part of the Atlantic by a circle of reefs 





from the bottom to within 50 fathoms of the surface, maths D4 
justified by the thermal condition of the Mediterranean, of the 


Nares to have the uniform temperature of 71 deg. from its surface 
to its bottom at 450 fathoms in the month of February—in stating 
that the temperature of this area would in winter be uniform 


enclosed between St. Paul’s Rock and Fernando Noronha, its 
temperature would be certainly not less than 70 deg., and probably 
as high as 75 deg., from the surface to the bottom ; but as we find 
that even at 100 fathoms it is at least 15 deg. lower, at 240 fathoms 
25 deg. lower, at 320 fathoms 35 deg. lower, and from 320 fathoms 
to the bottom at 2475 fathoms nearly 40 deg. lower, we seem 
justified in saying with certainty that almost the entire mass of 
water from 300 fathoms downwards must have come thither from 
a polar source; and that even the superficial stratum between 300 
and 100 fathoms has had its temperature greatly reduced by admix- 
ture with polar water. 





FIC. 9 
SECTION Norrtsx , Artanric 
TAKEN NEARLY NORTH ano SQUTH 


oF 




















593N, 55%, W, 76 LAT IAIN: 
= 108, 
° ‘S08 
o ‘ 
> 
2 .* ee... 
R “ps Pres, 4 
« 2 
. ‘we 
| | § 
s ‘ 1 
3 ‘ 8 
be rf 
~ = 
Py 36° = 
= iF = 
¥ > 


a 
w 
s 


If, on the other hand, an area were similarly secluded in the 
neighbourhood of the Faroe Islands, its uniform temperature would 
be certainly below 40 deg. ; but there we find at the edge of the 
Atlantic basin a stratum whose temperature ranges from 48 deg. to 
40 deg., extending downwards to a depth of at least 600 fathoms, 
whilst the lower half of the channel which lies between the Faroe 
Banks and the Shetland Islands is occupied by a glacial stream 


| whose temperature ranges from 32 deg. downwards to 29°5 deg. 


Now it is here just as obvious that the deep stratum which is 
warmer than the normal comes from a southern source, as that the 
deep stratum which is colder than the normal comes from a north- 
ern source. And by combining the Porcupine temperature sound- 
ings taken between the Faroe Islands and the coast of Portugal 
into a section (Fig. 9), it becomes obvious that there is a continuity 
of the whole upper stratum between these two points, down to at 
least 700 fathoms, with very little loss of heat except in the super- 
ficial layer. This continuity, by whicha body of water whose tempe- 
ratureis below the normaloff the coast of Portugal, comes tobe above 
the normal off the Faroe Islands, cannot be accounted for in any 
other way than by a slow northerly movement of that water, ex- 
tending down to at least 700 fathoms. A little consideration will 
show that such a deep movement of moderately warm water is far 
more eifectual as a heater than a surface movement of far warmer 
water. For the latter, when it passes beneath an atmosphere 
much colder than itself, will soon be brought down to a like 
standard, not having warmer water from beneath to take its place 
when it has been cooled down ; just as we find the temperature of 
the superheated layer of water in the Mediterranean, which over- 
lies water of 55 deg., closely following that of the air. But in the 
former case each surface layer, when cooled below the temperature 
of the warmer stratum beneath, will sink, and be replaced by it ; 
and this slow cooling process will go on until the entire mass has 
lost its surplus heat, and has been brought down to the temperature 
of the atmosphere. 

That an amelioration of the climate of North-western Europe 
is produced by the north-easterly movement of ocean water, and 
not merely by the prevalence of warm, vapour-laden south-west 
winds—as Mr. Findla y and Dr. Hayes have maintained—has been 
very clearly proved—(1) by Dr. Petermann’s admirable correlation 
of a vast body of observations of the surface temperature of the 
North Atlantic and Arctic seas, which has enabled 
the isothermal lines shown in the 
parative observations of the oa of the 
along the coast of Norway, which 
months the mean temperature of the sea is decidedly above that 
of the air. But the conclusion drawn 
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VERTICAL SCALE OF FATHOMS 


movement can be nothing else than an extension of the Gulf 
Stream, seems to me utterly unsupported by evidence. At any 
rate, I have an equal right to claim it asa part of the general 


L | oceanic circulation which I advocate. Let us take the ascertained 
from the surface to the bottom, and that in summer only its | 
superficial stratum would be superheated. If such an area were | 





facts, and see how they bear upon either doctrine. 

Of the great equatorial current put in motion by the trade winds 
a part is slanted by the peculiar contour of the American coast 
line into the Caribbean Sea and the Gulf of Mexico, and issues 
forth from this as the Florida Current, or true Gulf Stream, with 
a rapid movement and a high temperature. Proceeding at first 
northwards, it is gradually deflected to the east, partly by the 
trend of the United States coast line, and partly by the excess of 
easterly momentum which it carries with it in passing from a 
lower to a higher latitude. Off Sandy Hook it is reported by 
Captain Nares to be flowing at about three miles per hour, and to 
have a breadth of about sixty miles and a depth of 100 fathoms. By 
the time it reaches Halifax, however, it breaks up into diverging 
bands, its rate of movement and its temperature are considerably 
reduced, and its depth much diminished. Off the Banks of New- 
foundland it encounters the Arctic current coming down from 
Greenland and Labrador, which still further disintegrates it and 
reduces its temperature. It spreads out horizontally, and dimi- 
nishes in depth, and its temperature ually comes down to that 
of the general surface of the Atlantic in the parallel of 40 deg. 
Its last recognisable direction as a distinct current is nearly due 
east towards the Bay of Biscay. According to the Admiralty 
Pilot Chart, it degenerates about long. 35 deg. W. into a north-east 
surface-drift, sustained by the prevalence of south-west winds 
over this part of the Atlantic basin; and this surface-drift affords 
a sufficient account of the transport of floating bodies brought into 
the mid-Atlantic by the Gulf Stream, onwards to the western 
shores of the British Islands, the coast of Norway, the Faroe 
Islands, and Spitzbergen. 


(Zo be continued.) 





PiTTsBURGH BLAst FuURNACES.—The mode of construction of the 
furnaces in Pittsburgh and its immediate vicinity is in accordance 
with the modern system of a fire-brick shell, with a boiler-plate 
casing. I did not note a single stone stack. The throats are all 
closed by the bell and hopper charging apparatus, the gases being 
taken off at the side, led through the y and appropriate 
mains and flues down to the hot-blast ovens and boilers, issuing 
from a lofty main stack. The hot blast apparatus generally in 
vogue consists of systems of vertical cast iron pipes, through which 
the blast circulates, which are heated on sides by the hot 
gases from the furnace, none of the regenerative heating ovens 
having as yet been introduced. The boilers are generally of plain 
cylindrical pattern, and often of considerable length. Vertical, 
direct-acting blast engines seem to be most preferred. Steam, 
water, and blast lifts are in use. The fuel used in all the furnaces 
is coke; those who do not make their own coke mostly get it from 
Connellsville, the great coke district, about forty miles from 
Pittsburgh. The consumption of coke is about seventy-five bushels 
to every ton of pig metal produced, or to meet the capacity of the 
Pittsburgh furnaces—185,000 tons of pig—nearly 14,000,000 of 
bushels. Insome cases the coal is washed before coking. The ores 
most extensively used are the Lake Superior and Iron Mountain 
ores. The Shoenberger and Superior Furnaces use some etic 
ore from Marmora in Canada. It has to be roasted before being 

The Isabella Furnaces work up some Lake Champlain ore. 
ny of native ore used is very insignificant.—New York 





Patent FrrE ALARM.—Messrs. Sparkes and Marsh, of Burslem, 
have just patented an invention answering to this description. 
The instrument is composed of a glass tube, with bulb partially 
filled with mercury, but so as to leave a bubble of air above the 
mercury. At one end of the tube a metallic wire is inserted, and 
passed into the bulb, and then made air-tight. The other end of 
the tube is open, but fitted with a wire, which can be moved 





freely therein. This wire can be placed at any distance down the 
tube, which has a graduated ttached, indicating the space 
which will be occupied by the’ mercury at different degrees of 


temperature. When the instrument is fixed in a room, say, at 
the ceiling, the increased temperature in the room causes the 
bubble of air in the bulb to expand, and the mercury then sinks 
in the bulb, and passes along the tube, which contains the movable 
wire. This instrument can be adjusted to different degrees of 
temperature, so that if it is fixed to work at a high degree, indi- 
cative of danger from fire, an alarm is given by the continuous ring- 
ing of a bell, placed in any convenient position for hearing either 
in the same or any adjacent a This result is brought 
about by the mercury in the tube touching the movable wire, and 
thus completing an electric circuit, due provision for which is 
made by a battery and wires complete. e electric current, in 
i the instrument to eat gee Cornet an indi- 
es the ity where a fire has 
— i pes be a — bar oh —— ee may be use- 
emp as a fire or rather e' r, in apartments 
ore eee SS, Sey eer ere mamovelie 
wire at a of temperature higher than that which the apart- 
ment could attain under any other conditions. The great merit of 
the invention is said to be the deli with which the instrument 
can be adjusted to work at any degree of t ture whatever. 
presence of fire is immediately by means of the instru- 
ment, and in large establishments, pee Rp warehouses, 
&c., the wires from all the rooms may centre in one special apart- 
ment, where immediate attention could 
the fire arrested in its primary stage, 
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RAILWAY MATTERS. 


THE new Sutlej Bridge has been permanently reopened, and the 
trains pass over it. 

THE first bar of railroad iron ever rolled in Kansas was made at the 
Topeka Steel and Ironworks on the 24th of April. It is claimed 
that the company has a year’s work in hand. 


THE new lineof railway from Sues to St. Omer, in connection 
with the north of France and with Belgium, inaugurated on the 
25th.of May, was opened on Monday to through traffic for 
passengers. 

THE directors of the Bolivar Railway Company have received ad- 
vice of the safe arrival of the second party of their engineering 
staff in Venezuela, and also that the first section of the railway 
would be opened on the 13th inst, 


THE high cost of railroad freights on grain and other products 
from the West has compelled the Cunard Company to seriously 
contemplaté withdrawing all their steamers from the Liverpool 
and Boston route, and transferring them to New York. The pro- 
— causes much feeling in business circles, and efforts are 

ing made to induce the railroad managers to lower their 
rates, 

Ar the general meeting of shareholders of great Russian railway 
companies the dividend was fixed at 67 copecks per share. The 

ting adopted all the r lations made by the Committee of 
Audit respecting the adoption of a more efficientsystem of managing 
the affairs of the companies. A motion was likewise adopted that 
steps should be taken to obtain from the Government a concession 
for the construction of a second line of rails between Dunaburg and 
Wirbollen, the expense being defrayed from current revenue. 


On Monday the Midland Railway Company commenced running 
a train of the American Pullman drawing-room and sleeping cars 
between St. Pancras Station and Bradford, stopping at the follow- 
ing stations :—Kentish Town, Luton, Bedford, Leicester, Trent, 
Derby, Chesterfield, Normanton, Leeds, and Bradford. The first- 
class passengers are at liberty to avail themselves of the Pullman 
drawing-room and sleeping-cars at asmall additional charge. On 
arrival at Bradford the train is shunted into a siding so as to 
enable passengers to leave it at their leisure, 


On Monday another line was added to that network of tram- 
ways which will soon surround London. The first section of the 
Southall, Ealing, and Shepherd’s-bush tramway was formally 
opened by the directors and a small party of friends, The section 
is but a small one, extending from the Uxbridge-road Station of 
the Metropolitan Railway to the farthest end of Shepherd’s-bush, 
a distance of about a mile. This mile, however, appears likely to 
be one of the most profitable portions of the company’s line, for 
there are houses along the whole length, and a fair amount of 
traffic may be expested. 

In addition to the several schemes already proposed to the 
French Government for the improvement of the Channel commu- 
nication and undergoing the regular scrutiny, one more has been 
sent in by General Tripier, the well-known author of plans for im- 
provements in the navigation of the estuaries of the Somme, 
Authie, and Canche. Like the scheme devised jointly by the 
engineers of the South-Eastern Railway and the French Govern- 
ment engineer resident at Boulogne, it is intended to provide a 
deep sea harbour near the present port of Boulogne, affording ac- 
<r to the largest steamers and accessible at all 

ours 


THE work of the Wye Railway was commenced on Wednesday 
at Tintern, the contract having been taken up by Messrs. Reid 
Brothers and Co., who have engaged to finish the part between 
Tintern and Monmouth by the 25th of March next, and the whole 
line from Monmouth to Chepstow by D. ber, 1875. The work 
will be in full operation by next Monday week, and there is little 
doubt that the contract will be finished in the specified time, as 
there will be but little cutting. There will, however, be a tunnel, 
100 yards in length, near Trenownel Abbey, and another about 
1000 yards long at Ledbury, where a junction is to take place with 
the South Wales line. The Wye will becrossed twice, once opposite 
the Bell Inn, Leabrook, and again about a mile below Tintern 
— This line will, in conjunction with the Ross and Mon- 
mouth, complete the Wye tour by rail. The Wye Valley will run 
into Troy (Monmouth) Station. 


_ THE Porto Alegre and New Hamburg (Brazilian) Railway was 
inaugurated on the 14th of April, in the presence of the President 
of the Province, the General Commanding the Forces, the Head of 
the Police, various deputies of the Provincial Assembly, Aldermen of 
the Municipal Chamber, the Directorate of the Board of Trade, and 
several other distinguished persons. At 10 o’clock the Bishop of 
the Diocese arrived, and soon after delivered an address suitable 
for the occasion, following it by a solemn benediction of the rail- 
way. The locomotives and carriages were gaily decorated, and 
loudly cheered along the new line by the inhabitants. On the 
arrival of the trains at Sao Leopoldo from Porto Alegre, a splendid 
banquet was — ony for 300 guests. The President of the 
Province presided. It was stated that this was the first province 
in the empire which had constructed a railway without any 
imperial assistance. Several toasts were given and responded to, 
Messrs. Watson and-Smith were the contractors of the railway. 
The banquet was over at 3.30 p.m. and tbe principal train started 
at 4 o’clock, reaching Porto at 5.30 p.m. 


On Monday morning the new line of railway from the Sevenoaks 
Junction of the London, Chatham, and Dover Railway to Maid- 
stone was opened for public traffic. The new line, which is 154 
miles in length, has been constructed by the London, Chatham, 
and Dover Company. It at Otford, and from this 
point is carried in an almost direct easterly course to Maidstone. 
The new line passes through several important places in Kent 
which hitherto have not had the advantage of railway communi- 
cation. Thereare four stations on the new line between Maidstone 
and Otford— acmely, Barning, West Malling, Wrotham, and 
Kemsing. The line has been over thirteen months in construction. 
There is a bridge over the Medway at Maidstone, and the stations 
on the line are neat and ornamentalstructures, The new railway 
has at present only one line of rails, but there are sidings at different 
points along the line, which will admit of the trains passing each 
other without causing any delay in the traffic. The new line isthe 
shortest route between London and Maidstone, the distance being 
about three miles less than that bythe South-Eastern Railway. The 
opening of the new line will enable passengers to book to and from 
any station on the London, Chatham, and Dover line. 


THE South Carolina Ventral Railroad had been allowed to drop 
through the hands of the original projectors, and a considerable 
amount of cutting out and grading bod been accomplished, when 
Messrs. Land and Pritchett, large tu tine distillers, says the 
Clarendon Press, purchased the right of way and set about to con- 
struct a road that would take their products to market, The road 
from Manning to Lane’s Turnout. is fifteen and a-half miles long. 
The bed is constructed precisely as all other railroads are ; but in 
place of iron this road wooden stringers, which are 5in. upon 
their face, and the wheels of the rolling stock are Din, upon their 
face. The friction in running being distributed over wide surfaces, 
the injury to the rails will be muchless. The flanges to the wheels 
are 2hin. deep, thereby preventing any probability of running off. A 
portion of the road has been in operation five months, during which 
time trains have been running daily, and most of the stringers 
are smooth. The rolling stock on the road is common, but quite 
effectual, The one is worth only 1800 dols., but is sufficient to 
carry seven or it cars loaded at the rate of fifteen miles per 
hour. This road is regarded as a success, and answers all the pur- 
poses of a first-class iron road. The cost of the road has 
emai per mile, By this road 20 tons can be sent twice 




















NOTES AND MEMORANDA. 


INFUSION of tea in doses of 15 grammes per day only diminishes 
the urea 6°85 cent., while green coffee in the same doses 
diminishes it 14°11 per cent. 

Sucar heated to a red-white heat, and secluded from the air, is 
converted into a sort of hite of exceeding hardness, capable of 
scratching glass, and even silver. 

AccorpING to M. Barthélemy, natural colloidal surfaces of plants 
have a permissive power for the passage of carbonic acid three or 
four times greater than for nitrogen and six or seven times greater 
than for oxygen. 

Tue phyloxera still continues its ravages in the grape-growing 
districts of France, and the Minister of Agriculture and Commerce 
has offered a reward of 20,000 francs for an effectual means of de- 
stroying this noxious insect. 

A BALLOON ascension recently made by M. Croce Spinelli was 
reported upon by him to the Academy. He proposes to make 
another in a balloon constructed to ascend 7500 metres. To avoid 
suffering from rarity of the atmosphere at that great height, he 
proposes to carry up with him a reservoir of oxygen. 


In the French Acadeniy a note was recently presented as to re- 
sults obtained with tannate of protoxide of iron as a preservative 
of wood, This substance, when injected into the wood, thoroughly 
impregnates the ligneous tissue, and becomes a true ink, which 
prevents the decomposition to which wood is subject under the in- 
fluence of moisture. 


Cou, Rice, inventor of the Rice trowel bayonet, is about to pre- 
sent a memento of the late war, consisting of Federal and Confede 
rate bullets, joined by coming together in the air, which he picked 
up in front of Petersburg in 1864, to the Ordnance Museum at 
Washington. The specimen has been suspended on a silver-plated 
wire in a miniature glass case, the bottum of whichisa mirror. On 
one side of the case is a silver plate with an inscription. 


Tue German Society of Anthropology is industriously collecting 
material for the pre-historic map, which it was resolved, at the 
meeting of April, 1870, to prepare for publication. Among other 
points to be indicated on this map will be the position of the 
most notable pre-historic settlements, fortifications, lake dwellings, 
cave dwellings, burial mounds, and other places of sepulture. By 
a judicious use of colours, the various periods—stone, bronze, and 
iron—will be indicated, and altogether the map will be one of 
great value to the student of archeology and ethnology. 

A NoTE has been presented to the Academy of Sciences by M. 
Pastes as to the influence of the Gulf Stream upon temperature. 
His view is that, as France is situated near the centre of the great 
atmospheric eurrent, which follows nearly the same course as the 
Gulf Stream, a change of this atmospheric current in longitude 
may cause great climatic differences in France, according as the 
latter may lie near the centre or at the edge of this great aérial 
river. The mildness of the present winter is attributable to the 
fact that the centre of the great air current has had its course 
nearly over France. 

RESISTANCE of glass under pressure has been reported upon by 
M. Cailletet, who has been led to investigate the subject during his 
experiments upon the compressibility of gases. He has found that 
a tube of thin glass fifty-five centimetres in length, and seventeen 
millimetres in diameter, was crushed by an exterior pressure of 
seventy-seven atmospheres, while similar tubes were burst by an 
interior pressure one-half less, In making use of very thick glass, 
capable of resisting a pressure of four or five hundred atmospheres, 
he found the glass to sustain no permanent change of form. Upon 
this fact, he proposes the construction of a very sensitive and very 
simple manometer. 

A REMARKADLE and very beautiful shade of blue is noticeable 
upon many of the ancient ornaments found in the tombs of 
Egypt. Analysis some time since proved the colour to be formed 
by a combination of soda, sand, and lime, with certain proportions 
of copper, from which substances the Egyptians managed to pro- 
duce three different products—first, a peculiar kind of red, green, 
and blue glass; second, a brilliant enamel ; and, lastly, the colour 
to which reference is above made, and which was used for painting. 
By synthetical experiments M. Peligot has succeeded in repro- 
ducing this peculiar shade of blue, by heating together 73 parts of 
silica with 16 of oxide of copper, 8 of lime, and 3 of soda. The 
temperature should not exceed 800 deg. Fah., as, in such case, a 
valueless black product is the result. 

THE coal-bearing rocks of Texas occupy an area of not less than 
six thousand square miles, embracing the counties of Jack, Young, 
Palo, Pinto, Eastland, Brown, Comanche, Callahan, Coleman,*and 
extending to the territory of Bexar, The rocks contain the cha- 
racteristics belonging to the coal measures of Missouri and other 
Western States. In general appearance this coal resembles that 
of Belville, Illinois. The analysis gives—Fixed carbon, 52 per 
cent.; volatile matter, 36 per cent.; ashes, 5 per cent. It cokes 
with a great flame without changing its form. The development 
of this valuable mineral is destined to be of great importance to 
the State. Anthracites, lighter and more brittle than those of 
Pennsylvania, have been found in various parts of the State. 
Lignites, tertiary, and other coals of more recent crigin, occupy an 
area of ten thousand square miles, 


THE following results of the experiments on explosives by 
MM. Roux and Sarran are given in Les Mondes:— 


1 2 3 4 5 
Kind of Calories.) Deg. Cent, Litres, Bf Metate 
Fine hunting... 8073 .. 4654 .. 234 .. 3989 .. 873 
Cannon .. .. 7539 .. 4360 .. 261 .. 4168 .. 349 
Gun, marked B 7308 .. 4231 .. 280 . 4339 .. 339 
Foreign trade... 6942 .. 4042 .. 28l ., 4160 .. 3824 
Common mine.. 5702 .. 38372 S07 .. S702° w. 270 


(1) Quantity of heat by combustion of 1 kilo.; (2) absolute 
temperature of combustion; (3) volume of gas from 1 kilo. of 
powder ; (4) pressure in atmospheres of the permanent gases ; (5) 
maximum work by the expansion of the gases. 


Calories Weight of gas Volume of 

per kilo. per kilo. gas per kilo, 
Gun cotton .. .. oc eco eo 10563 ee 0°853 ee 720 lit, 
Dynamites (75 per cent.) .- .. 12000 os 0°600 se 455 
Picrate of potassa.. . 787 0 oe 0-740 oe 576 


55 per cent. of picrate of pota.sa 
and 45 percent. of nitre .. 9163 oe 0°485 ee 334 
Equal parts of picrate and chlo- 
rate of potassa .. .. ee 11802 o 0-466 ee 329 
WITH to the yer of the water supplied to the City, 
which has mn the subject of monthly examinations, we learn 
from his annual report, that Dr. Letheby finds that the average 
amount of saline matter in the water derived from the Thames 
and supplied to the metropolis by the Grand Junction, the West 
Middlesex, the Vauxhall, the Ch and the Lambeth companies 
has ages from 18°77 to 19°67 grains per imperial gallon. The 
water of the New River Company contained 19°13 grains of such 
matter per on ; that of the East London Company, from the 
river Lea and Thames, had averaged 19°55 grains ; and that from 
the chalk wells of the Kent Company had been 28°25 grains. The 
amount of organic matter had at all times been insignificant. 
The nitrogen, as organic and saline ammonia, hai also been re- 
markably small in quantity. The quantity of water daily supplied 


to the metropolis by the several companies had from 101 
million gallons in February to suber tant than millions in 


August—the average for the whole year being 111,298,027 ons 

= diem. That quantity had been supplied to 502,460 Soe on 

t averaged 221 gallons per house diem, on 33“ end 

head for the entire population London. About million 

ons of each day’s supply were derived from the Thames, about 

7 million gallons from the New River and the river Lea, and the 
rest from the chalk wells of the Kent Company. 


MISCELLANEA. 
THE increase in the exportation of telegraphic wire and apparatus 
was remarkable in the last four months compared with the 
preceding year. The sums were respectively £429,643 and 





£122,099. 
Mr. ScuDAMORE states that the Orkney and Shetland Telegraph 
Company have pted the proposals of the Post-office for the 


purchase of their undertaking, and that the sanction of the 
Treasury thereto is shortly expected. 
Tue Financier is informed that a petition has been presented 


| to the Court of Chancery by the Bessemer Steel Ordnance 
| Company for liquidation, to protect the interests of all concerned 


j 


| 








with the view to the reoonstruction of the company upon a more 
extensive basis. 

Tue survey of the Indian coast is to be resumed at once under 
the supervision of Captain A. D. Taylor, late Indian Navy, who is 
at present in Calcutta, but is about to proceed to England to mature 
certain arrangements. The operations will be generally directed by 
Colonel Thuillier, Surveyor-General. 

H.M.S Gunsoat CyGNet, carrying four guns, and of 420 ton® 
displacement, with engines of “60 indicated horse-power, wa% 
launched on Saturday last, by Messrs. W. Doxford and Sons, Sunder- 
land. They also launched the Acton Bridge the same tide, she is 
a first-class iron sailing vessel of 1450 tons. The guaboats Express 
and Contest, building by this firm, of the same size as the Cygnet, 
are nearly ready for launching; and the 14-gun corvette Magi- 
cienne, of 1864 tons, is now in frame, and will soon make rapid 
progress, 

Tue next exhibition of the Franklin Institute, of Philadelphia, 
will be held in the great freight depot of the Pennsylvania Rail- 
road in that city, October 3rd. It is intended that the display shall 
be worthy of a city which has no less than 11,000 manufactories, 
which produce 400,000,000 worth of manufactured goods per 
annum, and has a population of three-quarters of a million of 
people, living in 126,000 houses, of which 40,000 are the comfort- 
able abodes of working people and others in moderate circum- 
stances. 

But few persons are aware of the magnitude and perfection to 

which the manufacture of doors and window blinds by machinery 
has arrived in the United States. The Scientific American says: 
‘** It is stated by those who profess to know that the number of 
doors alone made within the ome State of New York exceeds 30,000 
per day, or not far from nine millions per year. From statistics 
deemed reliable, it is believed that the amount of capital invested 
in this branch of manufactures in this country cannot fall short of 
40,000,000 dols.” 

AN application has been made to the Board of Trade to sanc- 
tion the erection of a suspension bridge over the Nith at Dumfries. 
The plans of the bridge have already been adopted by the town 
council and approved by the Nith Navigation Commission; and as 
the necessary funds — between £1400 and £1500 — have been 
subscribed, the erection of the bridge will be proceeded with as 
soon as the sanction of the Board of Trade has been obtained. 
Besides supplying a great public want, the bridge will be a decided 
ornament to the river. From pier to pier the span will measure 
205ft. There will be a roadway of Sit. wide, the height of the 
platform above low-water mark being 21ft.; and the piers will be 
connected by an ornamental arch and cast ironwork, and from the 
roadway to the finial key will rise to a height of 35ft, 

Tue Borsenzeitung says that the German Admiralty has decided 
to adopt a new kind of torpedo, which can be moved about while 
under water from the shore. The weapon consists of a long hollow 
cylinder, containing, besides the explosive charge, a sufficient 
quantity of air to enable it to float. It is moved bymeans of electric 
currents passed through wires which connect it with the land, and 
by an air-propelling apparatus also fixed on the shore. The speed 
of this torpedo can be raised so as to exceed that of the swiftest 
ships. A detonating apparatus is attached to it in front which ex- 
plodes on contact with any solid body. A number of torpedo boats 
are also to be built for the purpose of pursuing hostile ships and 
attacking them unobserved. These beats will be propelled bya screw 
moved by hydraulic power, and will be steered under water by 
means of acompass. ‘They are to be capable of performing a four 
days’ journey at sea, 

For seme time past the authorities have manifested much 
concern at the extent of the smoke nuisance in Paisley, and 
meetings of manufacturers and owners of furnaces have lately 
been called with a view to devise some remeay. Now, how- 
ever, there is a prospect of putting an end to the nuisance, 
inasmuch as some of the principal manufacturers have applied to 
their furnaces various smoke-consuming inventions, and as they are 
efficient, and some of them can be applied to boilers at little expense, 
it is hoped that shortly no boiler in Paisley will be without the 
necessary apparatus, ‘The following inventions are being tested : 
At J. and D. MecNair’s, Seedbill, Vicar’s patent; J. and V. Coats, 
George-street, Haworth and Horsefall’s patent ; Peter Jack, jun., 
and Co., Nethercommon, Ronald’s invention ; J. Clark and Co., 
Gordons-Lane, Ronaid’s invention ; J. Clark and Co., Lonewells, 
Nimmo’s patent; D. Campbell, Cartside Dye Works, Gemmels 
invention ; James Clark and Co., Marshall-lane, Prescot and 
Montgomery’s patent. 

Tue following are some facts relating to coal and iron in the 
United States. In the course of last year, the Cleveland, 
Columbus, Cincinnati, and Indianopolis Railway Company relaid 
73 miles of track—39} miles with Bessemer steel, and 34 miles with 
new and re-rolled iron rails. About 8000 tons of rails will be 
required for the coming year. The Pacific Mail Steamship 
Company is paying from 4 dols. to 5°50 dols. per ton on | ore mo 
of coal made by it in San Francisco. The Watson Manufacturing 
Company of Paterson, New Jersey, has received four contracts for 
iron bridges from the United States of Columbia, South America. 
The last of theiron work for the Salavarry and Truxillo Railroad 
bridge over El Rio de Chim, in Peru, hasbeenshipped. The total 
length of this bridge is 2296ft., and the cost has been 75,000 dols. 
gold. Four schooners have been loading Virginia smelting coal at 
the wharves of the Chesapeake and Ohio Railroad Company for the 
State of New York. Two of these steamers are bound for Troy, The 
total shipments of coal from the Shenandoah region last year 
amounted to 1,265,079 tons, as compared with 1,006,914 tons in 
1872. The production of the Schuylkill region in 1873 was 5,066,799 
tons. 

THE directors of the Improved Industrial Dwellings Compan 
have offered premiums of £250 and £150 for the first and seoonc 
best plans for erecting dwellings for the working classes on a large 
site in the Goswell-road. They have printed the instructions to 
architects relative to designs for the proposed dwellings for the 
industrial classes. The instructions wp the scale to which 
the various designs are tobe drawn. The particulars relating to 
construction state that the dwellings must be self-contained, with 
an entrance door opening to thvexternalair. The staircases must 
be external. The roofs are to be flat, and access to them is to be 
provided. The buildings must not be carried to a greater height 
than five stories above the basement, if any, and no rooms are to 
be less in height than 8}ft. between floor and ceiling. Dwellings of 
three, four, and five"rooms are to be provided, | kitchen or 
scullery. Shops with rooms attached are to be provided on the 
ground floor in the Goswell-road frontage, having the principal 
entrance from Goswell-road, and separated from the dwellings 
above by means of a fire-proof ceiling. Each dwelling is to be 
provided with separate d tic conv As a moderate 
return upon the cost of the buildings must be obtained, economy 
of construction, combined with and durability, will be 
one of the principal points to be in jud, the merits 
of designs. The d with description and other information 





required, are to be sent in to the offices of the company before the 
26th of October next. The copyright of the two selected designs 
is to become the preperty of the company. 
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POWER PORTABLE ENGINE EXHIBITED AT SOUTH KENSINGTON. 
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One of the best specimens of mechanical skill at the South 
Kensington Exhibition is the 12 horse power double cylinder 
engine manufactured by Messrs. Ransomes, Sims, and Head, and 
employed to drive Messrs. Allen Ransome and Co,’s sawing 
machinery. This engine is fitted with all the latest improvements 
which can be applied to this class of engine. The boiler is 
constructed to burn sawdust and shavings, as well as coal or wood, 
and is also supplied with Head and Schemioth’s patent apparatus 
for burning straw, reeds, or cotton stalks, which has already been 
described in our columns, and bids fair to form an important link 
in the history of the steam one. The boiler has 303 square feet 
of total heating surface, with fifty-seven tubes 2}in. diameter, 
The feed pump is double, and connected with a reservoir in the 
smoke-box in such a manner that one pump supplies the reservoir 
with cold water, which is then h to feoy | 212 deg. Fah., 
and thence flows into the second pump, which forces it into the 
boiler at a “ temperature. This arrangement is caloulated to 
savo nearly 1 Ib. of coal per horse-power per hour, The cylinders 
are double, 8jin, in diameter, with 12in, stroke, and are steam 













ENGINE WITHOUT LOAD 
8OLBS,STEAM CUT OFF AT ABOUT S'x 
147 REVS PER MINUTE 





acketed as well as the covers. The slide valves are double; the 


nner one is 


t t 
— oa = governors, and arranged to admit more or less 


nder according to the load upon the engine. 
hich we have illustrated is the invention of 
Mr. T. CO. Brown, of the Orwell Works, Ipswich, and has been 
found to work admirably in practice, es ly for driving ciroular 
and upright saws, mills, and other similar machinery where the 
work is often suddenly — = and if The foliowing isa 
ription of the invention:--The apparatus 
—_ 2a y and B fixed on the crank shaft O, and furnished 
with straps D and rods B fitted in the usual manner, The extreme 
ends of each pair of rods are connected together by a solid link F, 
to the middle part of which— between the ends of the eccentric 
rods—is attached the rod of the cut-off valve, and through this 
hollow block the solid links are capable of sliding vertically, The 
h shaft H, the arms I, vy supporens ao 4 ae 8 the con- 
the links an: or K, w on the 
nection between Gore ts hes follo Porter 


principle, The action of the w ws ;—The econ 
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i diron type, and worked by immo- | 
od = mre the ph in "or cut-off valve is con- | an early cut-off, whilst the eccentrics B attached to the top of the 
| Hinks are set so as to allow a late suppression of the steam. When 
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A—the rods of which are attached to the lower ends of the links-- 
are fixed at such an angle in relation to the crank as to effect 


e is diminished or increased the governor 
instantly begins, and continues to revolve above or below its nor- 
mal speed, until, by the rise or falling of its arms and balls, it 
shifts the links and brings the adjustable valves more or less 
under the influence of the early or late cut-off eccentrics, thus 
the supply of steam to the altered load until the engine 
es its proper number of revolutions per minut 

Many inventions have been patented for outtin off steam at 
various parts of the cylinder by the action of a single eccentric 
connected with the governor, but although the steam is out off 
regularly in accordance with the load on the engine, the exhaust 
is always more or less throttled when « single eccentric is use 1. 

The accompanying diagrams will, however, show that this is not 
the case in the present arrangement, and the exhaust is left per 

ay bee at whatever portion of the stroke the steam is out off 
y action of the governors. 


the load on the en; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Bovveav, Rue de la Banque. 
BERLIN, —Aswer and Co., 58, Mohren-strasee 
VIENNA.—Mesars. Genovo and Co., Booksellers, 
LEIPSTO,—A. Twiermever, 5 

NEW YORK.—Wi.imer and Rooens, 47, Nassau-street. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our nts to keep copies. 

*,* All letters intended for insertion in Tuk Exar or contain- 
ing questions, must be accompanied by the name address of 
the writer, not diy for publiaction, tub os © pred @ 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* Jn order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
casca, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 


these instructions. 

J. W.—India-rubber has been used in every conceivable form to keep out 
shot, and has proved to be totally useless. 

T. W.—The forge and rolling mill plant for the works in process of erection 
Sor the King of Birmah was constructed by Messrs. Claridge, North, and 
Co., of Bilston. Some other machinery was turned out by a Lancashire 
arm ; the name we do not remember, The works wilt be wnder the direction 
of Mr. Robert H. Holgate. 

A Strupent.— You will not leave the works, we presume, until you are twenty- 
ove. To go into a college at that age to learn the theory of your pro- 
feasion would be mere waste of time. You should keep your theory up 
by reading while serving your time, An hour a day, with some one com- 
petent to give you instruction, will suffice, provided you make proper use 
of that hour. 

8. J. 8 —You will And the rules for calculating Porter governors given at 
page 285 of Rantine’s * Mechanical Text-book,” published by Griffin and Oo., 
Stationers’ Hatl-court. The altitude for a given speed is greater than that 








of a simple or wnloaded governor in the ratio 1 + 3 = » where A ia the 


collective weight of the balls, and B is the load sliding in the spindle. The 
governor you sketch is not new, 

Inquirer. —We fail to understand what object you have in view. Fly-wheels 
in practice do not run im steam or in water, but in air. Your formula 
we have not checked over, because it is radically wrong. We cannot see that 
anything is to be gained by a mathematical investigation of a resistance 
which is quite insignificant, but f you will have tt then you must take into 
account the dispersion of a given weight of air driven off by centrifugal 
Sorce, and rep exenting work done. The arms of the fly-wheel act the part 
uf blades or fans. and the pressure on the outside af the rem will be leas 
than on the inside. In fact the resistances are complex, and vary with 
every different form of wheel, and whe» you have determined them, and 
provided formule for cxleulating them, you have dune not the least good to 
any enguneer. 

Erratum,— The author of “ Economics of Construction,” reviewed in our 
iaat impression, ia “‘ Mr, R. H. Bow,” not “ Bon,” as misprinted in a 
portion of our issue, 





SOFTENING CASTINGS. 
(To the Editor of The Engineer.) 

“A. J. W.” can soften his castings by heating the fron red-hot, and 
exposing it for a few minutes to the flame of brimstone. If the iron has 
a flat surface the brimstone can be placed upon it, where it will burn itself 
out, leaving the iron as soft as ordinary cast iron. T. A. E. 

St. Neots, lst June, 1874. 

CLARKE’S CONTINUOUS BRAKE. 
(To the Bditor of The Engineer.) 

Sirn,—In Tae Encinerr, May 22nd, 1874, in the article on ** Trials with 
Clarke's Continuous Brake on the Somerset and Dorset Railway,” I find 
that in experiment No. 6, “On Pylle Bank exceeding forty miles per 
hour,’ you inadvertently omitted to state that steam was fullon. This 
has some significance when read against the stoppage in yards, viz., 

B.S. Fisuer, 





Sed. 

Highbridge, 27th May, 1874. 

TURBINE GOVERNORS. 
(To the Bditor of The Bngineer.) 

81rn,—Can any of your correspondents oo me the name and 
address of any makers of turbine governors ’ BCHANICAL ENGINEER, 

Glasgow, 3rd June, 1874. 

(Messrs, Rieter, of Winterthur, will probably supply you with euch gover- 
nore. —Ep, E.} 
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They have been the first tomakea practical attempt to solve | We confess, however, that Captain Dicey and his company 


the difficulties presented by the “ silver streak” to those 
who would pass from England to France or from France 
to England. For at least one-fourth of a century people 
have complained, and with reason, that more suffering and 
inconvenience were encountered in going from Dover to 
Calais, or from Calais to Dover, than could be equalled 
on any other sea highway in the world. A great deal has 
been done on r to remove the cause of complaint; but 
nothing came all the schemes discussed. Sir John 
Haw w would give us a tunnel ; Mr. Fowler a ferry; 
Mr, Bessemer a alee which might set the demon of sea- 
sickness at defiance. But the tunnel exists only on paper; 
no funds appear to be available for the ferry; and Mr. Bes- 
semer’s long-promised ship is promised still. The Dicey 
Company alone have worked steadily and quietly to solve 
the problem; and the first fruits of their labours were 
brought prominently before the public on Tuesday after- 
noon, when the first Dicey steamship was launched with 
the greatest success from the slips of the Thames Iron- 
works Company at Blackwall. The ship was christened 
the “ Castalia” by the Countess Granville, and the event 
assumed a guasi political importance from the fact that 
both the French and German ambassadors as well as Lord 
Granville were present. The last named nobleman, in 
returning thanks at the déjewner which followed the launch 
for Lady Granville, whose health was drunk with much 
enthusiasm, stated that the selection of a name for the new 
ship had proved a matter of no small perplexity and trou- 
ble. Various titles had been suggested—such as Gemini, 
The Siamese Twins, and even The Two-headed Nightingale. 
Finally it was decided, however, that as Castaly was, at least 
according to the poets, a very pleasant place, the new ship 
should be christened the Castalia. No great promises were 
made that the ship should be fast, and as Castaly would, 
according to modern notions, be voted rather slow, his 
lordship pointed out that the name of the vessel would 
raise no false hopes as regarded velocity. The intention 
of the company is simply to provide a ship which shall be 
safe, roomy, comfortable, and not given to pitching or 
rolling. he boats now running between Dover and 
Calais are so miserably deficient in those qualitications 
which Captain Dicey believes his venture will possess, that 
his task is comparatively easy. The Calais boats will not 
eo much beating; and the Castalia must be very bad 
indeed if she is not much better than anything with which 
she will have to compete, 

It is very difficult to speak of the Castalia in ordinary 
terms. We cannot, for example, say that she is “a clean 
wholesome craft,” nor can we talk of a fine run, or grace- 
ful curves, She is not a single ship, nor is she two ships, 
nor we: two halves of one ship separated a little way and 
coupled by a bridge. She is not a ferry, nor a pontoon, 
nor a monitor, nor an American river boat; and yet in some 
respects she the characteristics of any one of all 
these. She consists essentially of two hulls about 17ft. 
wide and 290ft. long, sessactnr es | by a distance of 26ft., and 
united above by a superstructure or upper deck 183ft. long, 
and 60ft, wide. The hulls are alike as regards the ends, 
so that the Castalia will never need to turn round, 
The four rudders which she possesses can each be fixed by 
a pin in precisely the same way as that adopted in the case 
of some of the penny boats on the Thames. The steering 
gear will be worked by Brotherhood and Hardingham’s 
well-known three-cylinder engine. As for the hulls, ex- 
ternally they have good lines ; internally they present a 
Jong wall-sided stretch of plating, the space between forming 
a kind of tunnel, in which will work two paddle-wheels, 
driven by independent engines, one in each hull, Each body 
or hull is consequently of a very—apparently at least— 
awkward shape, neither a half ship nor a whole ship, but 
something between, and certain to turn over ye 2 the 
two hulls ever part company, As regards accommodation on 
a light draught, we feel quite satisfied that the designers 
of the Castalia have succeeded in supplying the most com- 
modious and comfortable boat that has ever crossed the 
Channel in connection with a railway service. But we 
venture to doubt very much indeed whether she will be 
an easy boat; whether, in a word, passengers will or 
will not be sea-sick on board in a gale. A trial trip will 
soon settle this question, however; and we shall —yeoree § 
not pretend to assert, until the vessel has been well tested, 
that she has failed to comply with the expectations 
which the company to whom » belongs have formed con- 
cerning her. It must not be forgotten that there are 
people in the world who are sea-sick on board a penny 
steamer in the Thames, There are women who dare not 
face the horrors of the Birkenhead and Liverpool Ferry. It 
is to be hoped that temperaments such as these will be ex- 
cluded from the first trip which will constitute the 
crucial test on which in a t measure the success or 
failure of the ship as vat - popularity with the public 
will hang. The great majority of travellers can stand a 
moderate amount of pitching and rolling, provided itis not 
prolonged much beyond an hour; and we have very little 
doubt that the Dicey ship will be so much less uneasy in 
moderate weather the existing boats, that she will be 

pular ; but care should be taken to let her have codes 
in the first instance, until her reputation is established. 
Her faults will very soon be detected—her virtues will be 
best understood after she has been in regular service for a 
winter. 

It is hardly fair to speak of the merits or demerits of 
this — in any respect but the one to which we have 
just alluded. The ship cannot be very fast; but it is not ex- 
pected that she will be fast; and she cannot be very 
economical as regards power, but no one wants her to be 

rticularly economi She is lightly built, and so far 
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THE DICEY CHANNEL STEAMER, 
Carrain Dicey and the company formed to put his 


schemes into practice deserve the thanks of two nations, 





as we were able to judge of her as she stood on the launch- 
ing ways, her wor ip is simply perfect; but this 
was to be expected from the Thames Ironworks Company. 
pe ale Fo EF mone pata « at Rho 
coupling of two a system of cross girders, but we 
may state with coratell that every precaution has been 
is part of the vessel thoroughly sound 
and reliable. Of course, we could pick out numerous 
features to criticise ; nothing is easier than to find fault, 
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have disarmed criticism by their energy and modesty, 
They Frey very little, they say that they believe 
that they have solved the difficulty of the Channel 
passage, and they have done what in them lies to 
enable the public to judge for themselves whether they 
have or have not su ed. In this respect they differ 
from every one else who has attempted to handle the sub- 
ject, and whether they succeed or fail, it is certain that 
they deserve to caeeal, and they have our best wishes for 
a succeasful run on that trial trip which is to come off as 
noon, we believe, as Messrs. B can get the engines 
into the ship. In acouple of months the question will be 
solved one way or the other, aud we shall know whether 
double boats are to be the rule for Channel passages or to 
remain the exception. We may add in conclusion that 
Rear-Admiral Houston Stewart, Controller of the Navy, 
pointed out on Tuesday that the success of the Dicey 
steamship may materially modify the practice of naval 
architecture as regards war ships; and we admit that as 
the Castalia floated in the river we could not resist the 
reflection that she was just the thing to carry a couple of 
very heavy guns in a turret for coast defence. Possessing a 
shallow draught, and perfectly protected machinery and pro- 
peller, such a vessel armour-plated would constitute an 
admirable floating gun platform. Whether she would be 
fit to go to sea remains to be proved, and on that point we 
shall pronounce no opinion. 


MODERN LOCOMOTIVES, 

Ir will be remembered that in our impression for May 
22nd we dealt with some of the multifarious questions raised 
by Mr, Robinson’s paper “On Modern Locomotives,” read 
before the Institution of Civil Engineers on the 11th of 
November, 1873. We propose here to resume this subject, 
and to proceed with a consideration of the points raised by 
the different speakers during the discussion. We shall not 
attempt to take them in order, We shall only speak of 
those questions which strike us as possessing interest for 
engineers as they have presented themselves to us, A por- 
tion of the discussion was devoted to a comparison be- 
tween the relative efficiency of coupled and single engine-, 
Mr. Stirling’s Great Northern express engines being picked 
out as representing the maximum duty that can be had 
from a single engine, and no doubt with strict propriety ; 
these engines, with a load of between 15 and 16 tons on a 
single pair of 8ft, drivers = in motion by pistons 1Sin, in 
diameter and 28in, strokes, and carrying a pressure of 
140 lb., being in all probability the most powerful single 
engines ever made. It is to be regretted that, so many 
practical men being present, little or nothing was said 
concerning a most lmportant question, namely, the rela- 
tive cost of maintenance of single and coupled engines, 
Mr, Stirling maintains that by distributing his trac- 
tive force between two pairs of coupled drivers, he 
would increase his fuel consumption by somewhere 
about 21b. per mile, representing a very considerable 
item in the working expenses of such a line as the Great 
Northern, This statement does not appear to have been 
contradicted, Indeed, it was tacitly admitted by everyone 
that the cost of running a coupled engine must be greater 
than the cost of runuing a single engine, as far as the 
engine itself was concerned; but it was urged by Mr. 
Price Williams that the saving effected in fuel and wear 
and tear by the use of single instead of coupled engines 
was transferred to the road; and that such loads as those 
carried by the driving wheels of Mr, Stirling's engines 
must increase very considerably the cost of keeping any 
possible permanent way in order. Now it seems to us that 
a most important question was raised here only to be 
eluded. The loads on the drivers of Mr. Stirling's engines 
are by no means unprecedented, They are equalled, if not 
exceeded, by the coupled engines working the Metropolitan 
Railway, which have 32 tons, or a little more, distributed 
over four wheels; and the single engines on the Great 
Eastern Railway have considerably over 14 tons, or very 
nearly the same load as the Great Northern engines, on 
wheels lft. or 18in, less in diameter, and worked over a 
road the quality of which cannot fora moment be compared 
with the permanent way of the Great Northern. Mr. 
Stirling’s practice, therefore, is not abnormal, although the 
majestic proportions of his engines, their great length, and 
their large cylinders, impress many people with the idea 
that they are larger and heavier than any other engines 
running in England—which is, as we know, contrary to 
fact. The points which ought to have been dealt with 
were left untouched. They are two in number, The first 
is—How far does the diameter of a wheel affect its destruc- 
tive influence on a rail? and the second is, that as it 
is impossible to keep all the wheels of a coupled engine of 
precisely the same diameter, an amount of slip, and conse- 
quent abrasion of the rail, must take place at all times, 
from which the single engine is exempt. Not a word, 
however, was said about these questions; and it remains 
a moot point whether coupled engines or single engines, 
other things being equal, are heavier on a road. Of 
course, when coupling is carried to such an extent that the 
loads on each w od become very small indeed, as in the 
Fairlie engine, it is obvious that whether engine friction 
is or is not increased, the road must be well off. When it 
comes to be a matter, however, of taking a couple of tons 
or 8o only off a pair of driving wheels to put them on the 
trailing wheels, it is very questionable, in our opinion, if the 
road gains any advantage by the distribution of a given 
weight over four points inatead of two, which is not neutralised 
by the imperfect action of coupled wheels, It is also to be 
regretted that no one seemed to be able or willing to say a 
word as to the comparative destructive powers of wheels 
of various diameters, We know that according to popular 
opinion a large wheel on permanent way is lighter na 
small wheel ing the same load; but no facts were 
adduced in support of this theory, nor, indeed, was a single 
word said about it in the course of the discussion. 

The relative merits of coupled and single engines are not 
yet understood as well as they ought to be, and the subject 
deserves a little consid on at our hands, Of course 
much, if not all, that we can say on the matter will be 
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familiar to some of our readers ; but, judging by existing 
ractice, it is by no means known to a { many. 
n the first place then, in our opinion at least, nothing 
can be more injudicious than an indiscriminate resort to 
the use of coupled engines under all sorts of conditions. 
Coupling must under any circumstances be regarded as an 
evil. It beyond all question increases the consumption of 
fuel per mile by augmenting the frictional resistance of the 
engines. On certain lines, for certain classes of traffic, and 
with certain loads, however, the use of coupled engines 
becomes indispensable, and we should then endea- 
vour to make their frictional resistance and cost of 
maintenance as small as possible. But so long as 
sufficient adhesion can be had to perform the re- 
quired work, it is better to use single than coupled 
engines. Thus, for example, if Mr. Te single engines 
do their work as well as coupled engines, he is wise to use 
single engines. When a locomotive has to make short runs 
only, and is called upon to start trains at frequent inter- 
vals, then small wheels, coupled, are essential but; for 
trains making long runs at high velocities there is reason 
to believe that single engines may on the whole give better 
results than coupled locomotives. It is urged, of course, 
that however well single engines get on in fine weather, 
they are powerless when the rails are slippery. But it does 
not appear that on slippery rails coupled engines are really 
much better off than their rivals. In either case sand must 
be — to make them — and once we come to the use 
of sand, it matters very little, for passenger engines at 
least, whether they are coupled or not. Such en es are 
usually worked very expansively, and the tractive force 
they exert is not very great, although it represents a large 
power because of the speed. There is good reason to believe 
that just at the time when adhesion is reduced by the bad 
condition of the rails, the train resistance is also very 
materially diminished. We are not aware that this point has 
ever been raised before, but it is tolerably evident, we think, 
that when rails are slippery, the resistance of the train, espe- 
cially on curves, must be lowered almost as much as the 
adhesion; and it is possible that the resistance at high speeds 
on the best English roads is at all times less than it is 
believed to be. Weare aware, as no doubt are our readers, 
that a large number of elaborate experiments have been 
carried out to determine train resistance by Mr. Clark; Mr. 
Scott Russell; MM. Vuellemin, Dieudonné, and Guébhard, 
and others, from which certain formule for determinin 
resistance have been deduced ; but the results obtain 
from experiments have been so various and conflicting, that 
although the deductions of the experimenters are, in the 
main, conclusive and satisfactory enough, there is still, as 
we have said, reason to believe that the train resistance 
on our best English roads is + agg sony overrated. In 
the case of the Great Northern, for example, Mr. E. 
Reynolds, in discussing Mr. Robinson’s paper, took the 
average weight of the entire train, engine, tender, and all, 
at 225 tons, and the average resistance, at fifty miles an 
hour, at 22°6 lb. per ton; from which he deduced that the 
engine worked up to no less than 678-horse power. Mr. 
Halpin, however, atthe end of the discussion, pointed out that 
there must bea mistake somewhere. Therun from London 
to Peterborough being, he said, in round numbers seventy- 
five miles, an hour and a half would be occupied in travers- 
ing that distance at fifty miles an hour. But Bauschinger 
has endeavoured to show that the consumption of water per 
horse-power in locomotives is at a minimum 26:1 Ib., while it 
might be as much as 35°6lb perhour. Taking it at 30]b., 
the Great Northern engines, if working up to 678-H.P., 
must use in running from London to Peterborough 3051 
gallons; but the tenders carried only 2700 gallons, which 
would correspond to 600-H.P. only; but even then, the 
consumption of fuel being only 27 1b. per mile, each pound 
of coal must evaporate not less than 13°33 1b. of water, 
which is, we need hardly say, an absurdity. The only 
solution of the difficulty is obviously either that the Great 
Northern engines use a great deal less than 30 Ib. of water 

r horse per hour, or that the train resistance is much 
on than Mr, Reynolds imagines, or both ; and in all pro- 
bability the fact is that on so excellent a road as the 
Great Northern, the resistance is less than 26 lb. per 
ton per mile, while the a of steam per 
horse per hour is less than 30 1b. as might be ex- 
pected from engines so large and so well made as Mr. 
Stirling’s. If the train resistance is really less than 22 |b, 
or 23 lb. per ton, then we are supplied with another reason 
for the success of Mr. Stirling’s engines, and with another 
argument in favour of the system of construction adopted 
by that gentleman. 

As regards the cost of maintaining coupled engines, it is 
not « little remarkable that not one speaker referred to the 
great source of trouble in such engines, namely, the wear 
of the axle-boxes. It is known that coupled engines with 
outside cylinders cost less for the re and renewal of 
axle-boxes than locomotives with inside cylinders. But, so 
far as we are aware, only one locomotive superintendent— 
Mr. Stroudley, of the London and Brighton line—has 
attempted to explain the reason why, or to take proper 
advantage of the principle involved. A sheet of drawin 
accompanies Mr. Robinson’s paper as it appears in the 
“Transactions” of the Institution of Civil Engineers. In this 
sheet four coupled engines with inside cylinders are en- 
graved, and in every instance the cranks of the coupling- 
rods are a to the main cranks. A little reflection 
will show that this is the worst possible position for them, 
although it is almost always adopted for the sake of 
balance. Years ago Mr. Stroudley arrived at the conclu- 
sion that the coupling-rod cranks should be at the same 


side of the axle as the main cranks, in inside as well | 


as in outside engines, and he has adopted the system 
with the happiest results, especially aa regards the wear 
and tear of axle-boxes, hen steam is on the forward 


cylinder cover, the engine is propelled by the pressure , 


on the cover, the driving axle-box being forced back- 
wards. If now the cranks are capeend it will be found that 
this backward pressure is just v pres) apenas the trac- 
tive force of the cage is divided eq 

coupled wheels. , on the contrary, 


Lees 


ther as in outside cylinder engines, the force on each axle- 
io is halved, so that, seceiieilty ing, by employing 
Mr. Stroudley’s system the strain on the driving axle-box 
is reduced to one-fourth of what it is under the ordinary 

me =A it be said - Mr. Stroudley oa his or 

boxes run with inappreciable repairs over a mileage whic 
suffices to render indbipantile the lining up and re-linin 
up of boxes working in connection with cranks p 
on the balance-each-other system. We are sorry that 
Mr. Stroudley found no opportunity of stating his prac- 
tice on this point at the Institution, as it is one the im- 

rtance of which is usually overlooked by engineers. 

ose who are acquainted with the results obtained by 
Mr. Stroudley can have no doubt, however, that his 
opinions on point, as on many others connected with 
locomotive engineering, are entitled to full and careful 
consideration. 
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Rotatine Suart, William Robert Lake, Southampton-buiidings, 
London.—A communication from Edward Brown.—23rd April, 1874. 

1455. Cizantne Gratin, Rice, &c., Augustus Bryant Childs, Mark-lane, 
London.—27th April, 1874. 

1484. Sorrenrnoc and Srraicureninec Sree: Wire, &c., Samuel Fox, 
Stocksbridge Works, Deepcar, near Sheffield 

1485. Roxurne Sree for the manufacture of Wire, Samuel Fox, Stocks- 
bridge Works, Deepcar, near Sheffield. 

1486. Steet Ginpers and Raitway Rats, Samuel Fox, Stocksbridge 
Works, Deepcar, near Sheffield.— 28th April, 1874. 

1524. ARTIFICIAL LEATHER, Cristoforo Muratori, Burton-crescent, London. 
—20th April, 1874 

1532. Stropperinc Botries for containing gaseous and arated liquids, 
— Wright, Yarm-street, Yarm-lane, Stockton-on-Tees.—lst May, 

74. 

1565. Heatrep Arr Motors, Robert Gottheil, Linden Strasse, Berlin. — 
A communication from the Berlin-Anhalt Machi Manufacturi 
Lng 

1574. Borvers for treating fibrous substances for the manufacture of 
Parrr, Benjamin Brown, Cardiff.—4th May, 1874. 

1583. Recovertnc SuLtPpauRic Acip when combined with certain chemical 
products, Thomas Jackson, Clayton, near Manchester.—5th April, 1874. 

= 7 Corton, &c., Thomas Henry Rushton, Bolton.—6th 

lay, 1874. 

1606. Paint or compound for Coatinac Merats, &c., Walter Chidlock 
Nangle, Bull Point, near Devonport. 

1612. Utiiisinc LitHomarce, &c., Jacob Geoghegan Willans, St. Stephen’s- 
crescent, Bayswater, London. 

1619. Fiurp Meters, Herbert Frost, Manchester.—7th May, 1874. 

1623. Recenerative Hor Brasr Sroves for heating air, &c., Charles 
Cochrane, The Grange, Stourbridge, and Edward Alfred Cowper, Great 
George-street, Westminster. 

1633. Feep Motions for Sewisc Macutyes, David McConnell Smyth, 
Lynn, Massachusetts, U.S.—Sth May, 1874. 

1643. Oprarninc Motive Power by means of hydrostatic pressure, John 
Wilkinson, Louth. 

1647. Steam Insecrors or Esecrors, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London. — A communication from the National Tube Works 








ring 
= 


Company. 
1652. Arm and Gas Enorves, Edwin Butterworth, Manchester.—9th May, 
1874 


* 

1679. CLearinc and Smooruine Spun Sik, &c., Edward Alfred Cowper, 
Great George-street, Westminster. 

1682. Moutp Canptes, Arthur Field, Upper Marsh, Lambeth, Surrey.— 
Partly a communication from Reinhold Wuenschmann, 

1686, Sewine Macnines, John Asten, Colchester.—12th May, 1874. 

1698. Gas Meters, William John Warner, South Shields, and William 
Cowan, Edinburgh, N.B.—13th May, 1874. 

1730. Inonina CLornes, William Robert Lake, Southampt gs, 
London.—A communication from Gideon Wesley Cottingham.—15th 
May, 1871. 

284. Cigarettes, John Macintosh, Westrainster. 

244. Looms for Weavine, William Whiteley and George Harling, Lock- 
wood, near Huddersfield.—19th January, 1874. 

263. Sewinc Macutnes, Henry Lomax, Over Darwen, and George Francis 
Bradbury, Oldham.—2l1st January, 1874. 

269. Creansina Cotton Waste, &c., Alfred Ford, Russell-square, 
Brighton. 

281. Mowine Macurveg, Florian Grubinski, Warsaw, Poland. — 22nd 
January, 1874. 

287. Weavine Loom, Alfred Lacaze, Vincennes, near Paris.—A communi- 
cation from Louis Jean Baptiste Capon. 

291. Ratcnet Braces, Frank Joseph Noble, Gateshead-on-Tyne. 

296. TreaTING and SepaRraTine Ores, &c., Frederick John King, Bishop- 
gate-avenne, London. 

302. Waite Merat, Stanislas Louis Delalot, Southampton-buildings, 
Holborn, London. 

$03. Carriace Lamps, &c., Walter Howes and William Burley, Birming- 
ham.—23rd January, 1874. 

$08. Recenerative Furnaces, John Imray, Southampton-buildings, 
Chancery-lane, London.—A communication from Thomas Schoenberger 


buildi 





809. Stripe Motion of Looms for Weavinc Srripep Fanrics, Henry 
Cockerham, Bradford. 

$15. Wuxpow-sasHeEs, &c., William Williams, Brecon. 

$18. Srrtinc CinpERS or AsHeES, Isaac Chippindale, Potternewton, near 


Leeds. 
$21. A Roratrxc Hypravttc MaNGLg, Frederic Gebauer, Charlottenburg, 
Prussia. —24th January, 1874. 
$27. Ixsecrors for Ratsine and Forcina Fiurps, Arnold Budenberg, 
Manchester.—A cc ication from Bernard August Schiffer and 
Christian Frederick Budenberg.—26th January, 1874. 
337. Cot Naits, David Wormald, Leeds. 
341, Wixprne Yarn and Tureap, Henry Cheetham Hill, Staleybridge. 
343. Grinpine and Po.isninc Saws, &c., Joseph Wilde, Hadfield-street, 
Walkley, Sheffield. 
$44. Pree for Smoxinc, Edward Wolf, Fore-street, London. 
348. Gas, John Whittingham, Great St. Helen’s, London.—A communi- 
cation from J. H. Payne.—27th January, 1874. 
356. Cranes, William Thompson Mann, Liverpool—A communication 
from James Watson. 
359. Sovirarres, SLEEVE Links, &c., William West and William Frederick 
Spittle, Birmingham.—28th January, 1874. 
$78. KeyLess Watcues, George Henry Wilson, Sherwood-street, Golden- 
square, London. 
879. Stoves, Henry Saxon Snell, Southampton-buildings, London. 
82. Licut DravGut SCREW-PROPELLED VEssELs, John Isaac Thornycroft, 
Church Wharf, Chiswick.—29:h January, 1874. 
2. STEERING VEssELs by the action of fluid pressure, Frederick Edward 
Blackett Beaumont, Westminster-chambers, Victoria-street, West- 
minster.—31st January, 1874. 
416. Saw Teetu for Carpina Encines, Louis Mironde-Pichaid, Rouen, 


France. 

423, Gum, William Robert Lake, Southampton-buildings, London.—A 
communication from Donald D. Cattanach.—2nd February, 1874. 

424. Bricks, William Beck and William Strong, Barrow-in-Furness. 

434. Boxes or Recerracies for Hoipine Pens, &c., Friedrich Leonardt 
and William Gilbert, Birmingham.—3rd February, 1874. 

480. TrEaTING and Separatine the Constituents of Maize for the pro- 
duction of Fiour, Alexander Melville Clark, Chancery-lane, London.— 
A communication from Louis Chiozza. —5th February, 1874. 

498. Harrows, &c., George Campion, Ramsey.—7th February, 1874. 

531. Compressinc Arr or Gases, William Johnston, Lincoln’s-inn-fields, 
London.—11th February, 1874. 

546. Preciprratinc Meratuic Copper from its Sotvrions, &c., John 
Thomson Duncan, Glasgow, N.B.—A communication from omas 
Sterry Hunt.—12th February, 1874. 

569. Suppiyine Fur. to Furnaces, Dillwyn Smith and Thomas Hender- 
om, a and William Phillips Thompson, Birkenhead.—1l4th 

ebruary, ‘ 

606. Griypinc Mrx1s, Bristow Hunt, Serle-street, Lincoln’s-inn, London. 
—A communication from the Enterprise Manufacturing Company.— 
18th February, 1874. 

696. Spinninc and Twistine Woot, &c., Sidney Emsley, Bradford.—24th 
February, 1874. 

705. Proves, John Davey, Crofthole. 





709. ArtiFiciaAL production of VaniLLin means of Conirzrinz, &c., 
8 }Wilhesm Haarmann, —25th February, 1874. 
996. Press for STampPine out or Emposyrnc Leatuer, &c., Edward Water- 


man, Bristol.—2lst March, 1874. 
1206. Exvecrrica, Train DescriBer for indicating on a distant dial the 
Names of Trams, &c., Charles Vincent Walker, Fernside, Red Hill. — 
1072. Paopucive and U Gas and Hi ensen, Chancery. 
UCING TILISING Gas BAT, Peter J = 
—A communication from Egmond Julius Erichsen and 


lane, London. 
a Maardt.—27th March, 1874. 
1194. ~ ASTENER for Ramway Wacons, William Heginbothom, 


1264. Stoves on of Stove Or, Lake, 
as ; ‘\seeuemt unication from James Henry 
1268. P-MOTION Dovstinc Frames, Thomas Unsworth, 


INDING 
~—18th April, 1874. 





1382. Compressinc Arr or Gases, &c., William Johnston, Lincoln’s-inn- 
fields, London.—17th April, 1874. 

1360. Exuavstine and Propetiine Arr, &c., Robert Johnson, Bradford. 
—20th April, 1874. 

1436. Uritisrsc Waste Heat, Sam Mason, jun., and Michael Aloock, 
Pendleton. —24th April, 1874. 

1444. Forocine Mera.s, &c., Lamb Scott, Manchester.—25th April, 


1481. Burwisninc PHoTocrapss, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Joseph Parker Bass.—28th 
April, 1874. 


1507. Froorciorus, &c., Thomas Rowan and John Robertson Reid, 
Glasgow, N.B.—30th April, 1874. 

1578. Burrons, Hugh Willock, Ardrossan, N.B.—5th May, 1874. 

1596. Dvetxa, John Thornton and William Daniel Thornton, Marsh-field 


Dye Works, Bradford.—6th May, 1874. 
1625. Hanp Drepoer, William Bull, Ewell. 

All having an interest in any one of such applications 
should leave particulars in writing objections to such 
se office of the Commissioners of Patents, within twenty-one days of 





List of Specifications published during the week ending 
30th May, 1874. 

$145, 4d.; 3236, 8d.; 3386, 8d.; 3390, 4d.; 3391, 4d.; 3392, 4d.; 3393, 104.* 
$394, 10d.; 3395, 4d.; 8397, Is. 4d.; 3398, 28; 3399, 4d.; 3400, 4d.; 3403° 
1s. 4d.; 3405, 5s. 8d.; 3406, 8d.; 3407, 4d.; 3408, 4d.; 3409, 1s.; 3410, 6d.° 
3411, 1s. 6d.; 3412, 6d.; $413, 8d.; 3414, 4d.; 3415, 10d.; 3418, 4d.; 8419, 
ls. 4d.; 3421, 10d.; 3422, Sd.; 3423, 4d.; 8424, Sd.; 3425, 4d.; 3426, 4d.; 
$427, 1s. Gd.; 3428, 4d; 3429, 4d ; 3431, 4d.; 3432, 1s. 4d.; 3433, Sd.; 34: 
1s. 2d.; 3435, 1s. 8d.; 3436, 4d.; 3437, 10d.; 3438, 4d.; 3439, 8d.; 3440, 
3442, 4d.; 3443, 8d.; 3444, 4d.; 3445, 10d.; 3448, 8d.; 3449, 1s. Sd.; § 
3451, Is, 4d.; 3453, 8d.; 3455, 8d.; 3456, 4d.; 3457, 10d.; 3458, % 
4€.: 3460, 4d.; 3461, 6d.; 3462, 1s. 10d.; 3463, 8d.; 3464, 2s. 4d ; 3465, 10d.; 
3467, 4d.; 3468, 10d.; 3469, 4d.; 3471, 1s.; 3472, 4d.; 3473, 6d; 3482, 8d.; 
3489, 4d.; 3490, 8d.; 3498, 1s. 4d.; 3508, Is.; 3512, 10d.; 3523, 8d.; 3529, 
6d.; 3547, 38. 60.; 3569, Is. 4d.; 3645, 10d.; 3704, Sd.; 8722, 8d.; 807, Sd.; 
815, 8d.; 818, 6d. 










*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. ex: 5s. must be 


jums 
remitted by Post-office Order, made ay at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, -lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


1271. Basins ror Warer-ciosets, H. A. Bonneville, London.—A com 
munication from J. Burns, New York, C. 8. Higgins and W. B. Higgins, 
Brooklyn, U.S.—Dated 13th April, 1874. 

The invention consists of a pocket or receptacle in the basin of a water- 
closet, intended for the reception of soap or other disinfecting material, 
that the water injected in the basin takes ~ 4 a portion of the said mate- 
rial, and thereby the bad odour is destroyed. 

1287. Gas, D. Hulett and 8. Chandler, London.—Dated 14th April, 1874. 

This invention has for its object improvements in apparatus used in 
the manufacture of gas, and relates more particularly to the use of an 
improved washer, scrubber, and exhauster for the purpose of washing, 
condensing, and purifying the gas, air, or vapour. 

1872. GirpeRs AND oTHER Bripcinc Mempers, P. Brannon, London.— 
Dated 21st April, 1874. 

This invention consists in the construction of girders and other 
bridging members, by the employment of arches in combination with 
tie rods or webbings of wood and textile materials acting in tension only, 
and thereby used with greater effect and economy. 

1410. Sprincs ror Fvrwirvre, Doors, Venicies, &c., A. M. Clark, 
London.—A communication from W. J. Doremus, New York.—Dated 
22nd April, 1874. 

This invention consists of an improved spring applicable to chairs, 
sofas, mattresses, and other articles of furniture, and for doors, vehicles, 
and other purposes, formed by connecting elastic and rigid blocks with 
each other alternately by means of flexible hinged connections. 

1429. Lusricatinc CYLINDERS AND VaLves, D. Jones, Inverness.—Dated 
24th April, 1874. 

This invention mainly consists in providing a lubricator, cup, or reser- 
voir for containing lubricating matter, having a small area opened to the 
cylinder or valve an:l covered bya pad or retarder regulating the quantity 
of lubricant to the cylinder or valve, such lubricator, cup, or reservoir 
capable of being made without either cock or valve, so that the top cover 
makes a steam-tight joint. The lubricant is conveyed from the lubri- 
cator, cup, or reservoir to the cylinder or valve by a partial vacuum at 
each stroke of the piston. 

1472. DecoraTinc Stans or Brocks ror Buitpine Purposes, P. 
Brannon, Parliament-street, London.—Dated 28th November, 1873. 

This invention consists in the mode of producing pictorial flush decora- 
tions in the solid substance of the facing of any natural stone, scantling, 
or slab of artificial stone, marble, cement, and plaster, or the like, or in 
the surface of monolithic or stone wood slabs or pieces, termed stone 
pictures or pictoliths. 

1495. Comernation Locks, W. F. Rutter, Philadelphia.—Dated 29th April, 
1874. ° 





Tuis invention relates to a series of revolving tumblers and a partially 
revolving hasp, in combination with head plates which are held together 
by means of screw bolts. The tumblers have cross slots, through which 
lugs on the hasp are pushed in its longitudinal movements preparatory 
to setting the tumblers, in the locking operation and the disconnection of 
the hasp from one of the above-mentioned head plates. They have also 
deceptive grooves at radii to mislead a burglar when he is feeling the 
lock. The hasp is provided with a collar which guides it when it is being 
partially revolved, and with a guide on the end for determining its posi- 
tion for connecting it with one of said hands. 

1497. Corrine Toornep Waerets anv Racks, J. A. Peer, San Francisco.— 
Dated 29th April, 1874. 

This invention relates to a machine for cutting gears of all sorts, 
whether bevel, spur, crown, mortice, face, or spiral, and also rack burs, 
either in metal or in w for pattern purposes, and it consists in a novel 
construction and arrangement of adjustable cutters and guides, whereby 
all classes of gears can be cut with but few sizes of cutters, thus giving 
the proper draft to the pattern gear for moulding purposes. Each cog is 
cut with one adjustment, which also cuts out the wedge-shaped space 
between the teeth at the same time. All of its lines are thus cut 
pag ny By the centre with one operation of the cutter. The work or 
gear to cut is chucked in, the lathe turned up, bored out, and cut 
without removing it from its centre upon which it is turned, using one 
pitch line to complete the tooth or cog. Italso consists in so constructing 
the different parts that they can be mounted upon an ordinary lathe bed, 
and the usual head block and pulleys can be used with slight additions. 
1558. Fozes ror Musine anv Biastine Purposes, 8. H. Daddow, Schuyl- 

kill, U.8.—Dated 2nd May, 1874. 

This invention consists, First, in a fuze tube immersed or coated with 
soluble glass ; S dly, in an adjustable ma‘ dapted to be bined 
with a mining squib; Thirdly,in a mining squib having one end con- 
tracted to form a vent ; Fourthly, in a squib with a match permanently 
attached thereto; Fifthly, in an artificial squib capable of being used as 
a rocket or former squib; Sixthly, in a miner's squib chi with 
explosive shells or balls; and, Seventhly, in a huuwow match having 
one end — for the insertion of the squib or fuze, and provided with a 
slow match. 

1593. Extension Tasies, H. Sawyer, Boston, U.S.—A communication 
Osgood, Boston, U.8.—Dated 6th May, 1874. 





‘om F. 
This comp! cation describes the invention sufficient to enable 
those skilled in the art to it. The invention relates to the dia- 
ition of the a’ leaves, by which the surface of extension tables 


uires. Ine on tables now 
els are made detachable from 
in and removed from the table 


or diminished as occasion 
in common use the auxiliary leaves or 
the table frame, and have to be 


in rr too fragile for practical use. This invention has for its 
ob’ ion in which auxiliary or supplemental leaves may 
be folded into the table frame when not in use, and table be as simple, 

with 








frame for the support of the centre or | which support the centre 
of the table when extended, at the “as p24 gi ar 


permanently fas 

side is extended ; and it consists in making th 
—accot to the amount of ¢. q' —in ion 

with one or more strips, permanently attached to the central part or 
of the end rails, and also in combination with one or two strips or 
permanently attached to the under edge of the central part or 

parts of the end rails, to which the central leg or legs are attached. 

1603. Recrprocatixe Pistons ny ATwospHeric Pressure, W. Manson, 
San Francisco.— Dated 6th May, 1874. 

This invention relates to certain improvements in power hammers 
and their propulsion by compressed air, and in the means by which the 
air is compressed and supplied alternately above and below the piston of 
the direct-acting hammer for the purpose of raising the hammer and then 
giving the blow, thesame device being applicable to quartz crushing mills. 
This is effected by the combination of two cylinders, one of which is long 
and of small diameter, and stands directly above the hammer, its piston 
rod serving as a stem for the hammer. The other cylinder is short and of 
largediameter, and hasa piston working within it tofurnish airalternately 
above and below the pisten of the small cylinder, and thus by this em- 
ployment of two cylinders of greatly different diameters, a compara- 
tively slow stroke the feed cylinder will compress the air with great 
force and velocity within the other cylinder, so as to give a corresponding 
action to the hammer, with but a small waste of the original body of air. 
This invention also relates to a device by which the force of the hammer 
is regulated without any change in the speed of the. piston in the 
operating cylinders. 

1610. Construction or Burtpincs, C. D. Abel, Southampton-buildings, 
London.— 4 communication from Dr. E. H. Jaehne, Bertheladorf, Prussia. 
—Dated 7th May, 1874 

This invention consists in a method of constructing houses of bricks 
having projections and recesses which key into each other. The floors 
and roof are formed of similar bricks tied together by a framing con- 
sisting of external metal plates passing all round the house and bolted 
together at the corners, to which plates are secured longitudinal and trans- 
verse girders of railway rails and intermediate sheet metal ties, between 
which the bricks are secured by fitting with their projections into the 
recessed sides of the girders and ties. 

1628. Meracuic Compostrions ror Bearinos, FE. P. H. Vaughan, Chancery- 
lane, London.—A communication from C. Kiinsel, Blasewts, Saxony.— 
Dated 8th May, 1874. 

This invention consists in the manufacture of metallic compositions 
having phosphorus combined therewith, such metals being employed as 

possess different degrees of fusibility, so that the mixture after being 

eated, forms in the process of cooling a porous or cellular maas, the pores 
or cells or interstices of which are filled with the more fusible and softer 
metal (which has become more or less mixed or alloyed with one or more of 
the harder and less fusible metals) surrounded by the harder or less fusible 
metal, the latter forming the walls of the cells. The softer or more fusible 
portion of the mass constitutes the rubbing face which is exposed to fric- 
tion. The following are the approximate proportions of the compositions : 

(a.) One half per cent. to three per cent. of phosphorus, 4 per cent. to 15 

per cent. of lead, 4 per cent. to 15 per cent. of tin, the necessary pro- 

portions of copper being in each case added to make up 100 parts. When 
more than ordinary hardness is desirable in the formation of the cells, 
the following approximate proportions are used. (6) 1 quarter per cent 

to 2 per cent. of phosphorus, 4 percent. to15 per cent. of lead, 4 per cent. 
to 15 per cent. of tin, 8 per cent. to 15 per cent. of zinc, The necessary 
proportions of copper being added in each case so as to make up the ldu 
parts. 

1632. Orxamentino AnD Fixisaine Buttons, G. Haseltine, Southampton- 
buildings, London.—A communication from R. H. Isbell, New Milford, 
U.8.—Dated 8th May, 1874. 

This invention relates more particularly to buttons and similar articles 
of horn, bone, vegetable ivory, wood, or equivalent substances, The in- 
ventor, in some cases, subjects the buttons to frictional contact with pre- 
pared chalk or equivalent fine cutting material mingled with spirits of 
turpentine. When it is desired to ornament the buttons by lining or 
forming upon them sharply defined annular lines, he subjects them to the 
frictional contact, under pressure, of a die having an axial movement. 
He uses certain novel mechanical combinations or combinations of parts, 
which constitute a portion of the said invention and enables him to polish, 
“line,” or finish the surfaces of articles in a superior manner. Where it 
is desired to give the buttons a coloured ornamental surface, he checks, 
marks, or ornaments them by placing them in regular rows or series, 
covering portions of their surfaces with threads, and then by distributing 
the colouring matter upon their exposed purtions. 

1636. Serparatino roe Fipres or Sick Raos, C. D. Abel, Southampton- 
buildings, London.—A communication from P. E. Mueller, Dreaden,— 
Dated 9th May, 1874 

According to this invention a machine for separating the fibres of silk 
rags is constructed, wherein the rags after passing through a feeding 
roller from a travelling web are penetrated, and the filament thereof 
partly separated by a row of reciprocating needles, and are further sepa- 
rated into fibres by rotating oouha, from which the fibres are taken off 
by a rotating brush. The rotating combs are constructed by clamping 
needles bent into staple form between two bars. The feeding roller is 
provided with a lower casing, between which and the periphery of the 
roller the rags are fed towards the reciprocating needles. Such casing is 
censtructed of a number of separate pressers arranged side by side and 
acted upon by springs, so that when the layer of rays passing through is 
of unequal thickness the pressers can yield somewhat. 

1730. Inowxino CLorus, W. R. Lake, Southampton-buildings, London. —A 
communication from G. W. Cottingham, St. Mary's, Texas, U.S.— 
Dated 15th May, 1874. 

The said invention consists in an improvement in that class of ma- 
chinery having a movable table operated by a crank, in the construction 
and combination of the parts moving the table, in the arrangement of 
the parts which govern the iron, an / ia the construction of the iron. 
107. Emprorpertnec axp Brarpinc Macaine, W. EB. Gedge, Wellington 

street, Strand, London.—A communication from BE. Cornely, Paris.— 
Dated 8th January, 1874. 

The novelty of this invention lies in a system of disc turning in the 
centre of the needle hole, in connection with a braid-carrier and a reel- 
carrier, which are placed in combination with the known parts of the 
machine known as the Bounaz Couso-Brodeur, to produce a braiding with 
the stitching on the braid. 

8430. Rewievine rue Pressure rx Gas Rerorts, S. Wilkinson, Shefteld. 
—Dated 22nd October, 1873. 

The features of novelty in this invention consist in applying a cup- 
shaped piece of metal beneath that part of a hydrant situate in the 
hydraulic main connected with a gas retort. The said cup is filled with 
water, and the pressure from the retort forces the water out of the cup, 
thereby relieving the pressure on the retort, after which the cup becomes 
again filled with water, and so on each time the mouth is taken off the 
retort, the operation being self-acting. 

4157. Dverne, Bieacutna, Scovarna, anp Warerrroorino, J. Oldroyd, 
M. Oldroyd, J. Woodcock, and J. Coulter, Dewsbury.—Dated 18th Decem- 
ber, 1873. 

This invention relates to an improved application and arrangement of 
rollers employed for drawing and for nipping and squeezing the fabric 
when under any of the operations above referred to, which rollers have 
heretofore been arranged in pairs, and pressure applied to each pair by 
means of springs, screws, or weights. 

83728. Tramways, A. Goodwin, Great Guildford-street, Southwark.—Dated 
17th November, 1873. 

This invention consists in laying down continuous longitudinal fron 
sleepers beneath the rails. In placing beneath the irun sleepers and the 

ved rail a cushion of wood, india-rubber, or other flexible material. 

n securing the rails to the sleepers by bolts and nuts, the bolts having 
countersunk heads with square indentations in them to admit a wrench, 
thus allowing the rail to readily taken up or adjusted from the top 
without disturbing the road or the paving, a specially prepared block 

Going Gineed Se Se ound or pee eS e side of the iron sleeper at that 

part where the bolts occur, which block is easily raised, and access to the 

nut of the bolt readily obtained, the block being replaced without cost. 

Applying this system, in all the above details, to all tramways or railways 

laid in roads or highways, and also to the repairing of existing tram- 





ways. 


3730. FasTentnos ror rt Srups, Suerve Links, &c., W. F. Wiley, 


Sa 
17th November, 1873. nee ate 
pring tongue or es ani e 

hollow pin in one piece, shaped to the form required, so that the spring 

tongue or tongues shall form a part of the hollow , said spring tongue 

or tongues ha rojections formed thereon to take into a recess formed 

in the other part of the stud or fastening. 

8732. Furnaces, G. Rydill, Chancery-lane.—Dated 17th November, 1873. 
aa cn iat Lees Se omeaiion a 

improved area of and to improve ction of 
9 eh area, revolving grate appa- 








ratus, self-feeding im) ash box, and ments in 
— the same save A _— smoke, app for 

ve, marine, and land boilers, other furnaces, and f 
purposes. 


8783. Lasoratory Gas Heatine Apparatus, 7. Fletcher, Warrington.— 
Dated 17th November, 1873. 


he teatuse of novell ta Gite Savention cnatte fo oe — 
affording a wider range of heating power than has hitherto been practi- 
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able with a single apparatus, which is pe per ga by having a ring of 
burners and a single jet of gas, either of which may be ited inside a 
cylindrical casing, or the ring may be utilised for su) gas, to be 
lighted above a wire gauze cov to such cylindrical casing, on the 
Bunsen principle ; and the pipe wh: ——— single jet andits nozzle 
may be utilised as a blast pipe for in: g the supply of air to and con- 
sequently the heating power of such Bunsen flame. 

ores Economistne Fust, ZL. Graham, Blackburn.—Dated 18th November, 

73. 

This invention consists principally of a small grate (say about 10in. 
long, 6in. wide, and 5in. deep) suspended from the top bar, and outside of 
theordinary or existing grate. Secondly, the inventor leaves this grate as it 
is, with the exception of reducing the depth thereof, by placing a false 
bottom, say about 5in. from the top bar. This — is intended to burn 

inders only, or coke, so as to have always a red fire. 


7. PROPELLING VessELs, G. W. Smith, Glasgow.—Dated 18th November, 
1878. 


In carrying out the invention, pelling blades or paddles arranged to 
riciprocate > to propel when ‘hovieg beckwarda, but to feather when 
moving furwards, are supported by floats near the side of the vessel, and 
are connected to spars or arms fixed to the vessel, so that the rolling of 
the vessel will cause the paddles to operate. 
$3736. Macneto-eLecrric Apparatus, W. Darlow and H. Fairfax, Strand, 

London. — Dated 18th November, 1873. 

This invention relates, First, to the protection and insulation of 
portable magnets, so that although inflexible they may be readily 
applied to any part of the body or to any garment, without 
the necessity of the magnets being made in any way flexible as hereto- 
fore. The magnet is coated with a thin non-conducting waterproof case 
or covering, which has been rendered waterproof by varnish or otherwise, 
or by covering the magnets with tin, lead, or other foil. Also in placing 
the insulating material so as to overlap. Also in insulating the two poles 
of the magnet, and insulating the centre portion by covering it with 
sealing-wax or other suitable material. The magnets may be of corru- 

ated or other form or shape, so that they can be plaited into or inter- 
aced in any garment or appliance. Also in rendering the steel magnet 
soft, thereby intensifying the magnetic power at the poles. The Second 
part of this invention relates to improvements in the construction of 
machines for the generation of currents of electricity. 

3738. Printinc Macuines, H. Harrild, Farringdon-street, London.—A 
communication from G. P. Gordon, Woodbridge, New Jersey, U.8.—Dated 
18th November, 1873. 

This invention has reference to that class of printing machines generally 
called “ jobbing presses,” and the improvements relate more icularly 
to the means employed to operate the bed and the platen of the press, 
and give it the periods of rest necessary for the reception of tae sheet and 
for the reception of the impression ; to improved means to hold and carry 
the inking rollers, and to imparting a rising and falling movement to the 
ink distributing surfaces instead of to the inking rollers. 

3739. Taitors’, &c., Irons, H. C. L. Mensing, High-street, Ipswich.—Dated 
18th November, 1873. 

This provisional specification describes a way of heating an iron by a 
gos tlame in its interior. 

3740. Spinxinc anp Doustine Fisres, F. Ripley, Bradford, Yorkshire.— 
Dated \8th November, 1873. 

The object of this invention is to provide efficient means for giving a 
“drag” to or putting tension on the fibre or fibres of yarn under the 
o erations of spinning or doubling. This is effected by varying and ad- 
justing the relative rotary speed of the flyer and the bobbin by driving 
the spindle and the flyer separately. 

3742 Purirvine Sewace Water, H. Y. D. Sst’, Euling.- Dated 18th 
November, 1873. 9 

This invention relates to the treatment of sewage water coloured with 
dyes for the purpose of removing te colour therefrom. In applying this 
invention the inventor prefers to treat the sewage by the lime method of 
precipitation, using no more lime than is essential for clarification. 
3743. Conpensex Carpino Encines, J. Tatham, Rochdale.—Dated 18th 

November, 1873. 

This invention consists in an arrangement for splitting the fibrous 
material into ribbons. 

3744. lnon anv Sreet, J. H. Johnson, Lincoln’s-inn-flelds —A commu- 
nication fiom H, M. Buker, Wiliiamsburyh, New York.—Datd 18th 
November, 1873. 

The object of this invention is to rapidly and effectually convert iron 
ore directly into steel, or wrought, or cast iron, or to convert cast iron 
into wrought iren or steel, as well as to conduct other metallurgic«l pro- 
cesses, and this object is attained by the application of superheated 
volatile agents under pressure, and of a character adapted to the ore or 
metal to be reduced and converted, also by the application of non-volatile 
agents The apparatus wherewith the processes are carried iuto effect 
constituting an especial feature of the invention. 

3746. Merattic Enps anp Covers ror Boxes, C. F. Parsons, Ber- 
mondsey Wall.— Dated 18th November, 1873. 

Plungers press the blanks into apertures in bed plates, and springs 
return the low er dies as the pressure is removed. Bvux lids or covers are 
— made with raised edges at one operation and ejected from the 
machine. 


3747. Ayrsuire Bonnets, W. Russell, Kiimarnock.— Dated 18th November, 
1873. 


the seyeral zones or tunnels to flow into a common receiving hearth, 
whereby the quality or nature of the iron obtained may be varied as 
required. : 


COR, Foemem, J.L. Harley, Washington, U.S.—Dated 19th November, 


This invention relates to furnaces erally, which are required to 
generate intense heat, but more 'y those adapted to steam boilers, 
the object of which is to utilise the lost carbon or unconsumed gases 
generated by the combustion of the fuel; and by mingling with it dry 
steam and atmospheric air, and injecting the combined mass under the 
grate bars, when it ds and is d pene Say intense heat 
and increasing the draught of the furnace, as will b 
plained. The invention consists in a novel arrangement by which the 
escaping carbon is arrested, and after being mingled with atmospheric air 
and steam previously stripped of all undue moisture is projected by atmo- 
y aepaed yng ee underneath the grate, and di fnto the furnace 
fire ; the invention further consists in novel means for stripping the 
steam or depriving it of all undue m order that it may enter the 
furnace perfectly dry. In carrying out the invention a furnace is 
the walls of which are by preference formed of firebrick, within which a 
boiler is Doors are formed in the walls to give access to the 
furnace and the under side of the grate, which are made to fit closely. 
The smoke stack is by preference arranged in the rear of the furnace. 
A pipe penetrates the front of the furnace, which has its exit under the 
grate ; this pipe is turned upwards on the outside of the walls of the 
furnace, where it connects with a dome which is surrounded by a cylin- 
drical case forming a hot water jacket or space. This dome haa a cone- 
shaped bottom and a hole in its top arranged centrally for the reception 
of a pipe, which is cone-shaped frum a point near its centre up to a 
flanged collar which rests steam-tight on the top of the dome, packing 
the joint between the said pipe and the dome. The jacket or hot water 
space is provided with a cap which forms the top or cover of the same, 
and an air pipe is mounted on the upper end of the pipe connected to top 
of the dome, which is provided with a smaller elbow pipe leading to the 
smoke stack. Above the entrance of this pipe a damper is arranged. A 
steam pipe is connected with a steam stripper, the lower portion of which 
is by preference dish-shaped or curved inwards towards an annu 
opening in the centre. This stripper is provided with a partition, one 
side of which is perforated, and has a solid or non-perforated bottom 
corresponding in its contour with the sides of the stripper. The steam 
pipe enters the top of the stripper on one side of the perforated purtition, 
and the steam is conducted away by another pipe on the opposite side, 
where it enters an air pipe just below and about a quarter way round 
from the elbow pipe ; it then passes to the centre of the air pipe, where 
it is returned vertically and passes down below the contracted portion of 
the pipe affixed to the dome and terminates in a nozzle, which is con- 
tracted to give suitable increased projectile force to the steam. To the 
bottom of the stripper a water leg is ted which icat th 
the bottom of the stripper and the jacket or water space. Taps or cocks 
are applied to the side of the stripper and at the bottom of the jacket or 
water space fur the purpose of drawing the water therefrom as required. 
A flue or pipe leads from the dome directly into the furnace above the 
grate, which is protected from the action of the heat by a firebrick or 
other suitable wall or covering, and is provided with several bevelled 
topped chimneys adapted to receive and conduct the carbonic oxide to 
the flue. A damper is arranged in the flue between the dome and the 
front of the furnace for controlling the currents in the flue. A tubular or 
other channel through the jacket and dome communicates with the flue to 
admit of the passage of a suitable rod, to the end of which a scraper may 
be secured through the hole in the top of the dome, and by means of 
which the flue may be scraped and cleaned, and the accumulation of 
particles of carbon removed. According to a slight modification of the 
stripper, the stexm pipe enters a vertical pipe at right angles. the lower 
portion of which is of greater diameter than the upper portion, which 
enters the air pipe. 

3756. Breecu-Loapinc Smaui-arMs, W. M. Scott, Birmingham.—Dated 
19th November, 1878. 

This invention consists of the following arrang ts for fastening the 
barrels of drop-down guns to the body, and for fasteniug the fore ends 
to the barrels. For fastening the barrels to the body, two bolts working 
in transverse recesses at opposite sides of the break-off are employed. 
These bolts are advanced by springs, and when the b:rrels are shut down 
they snap into a block on the prolonged end of the rib between the barrels 
and fasten the barrels to the body. The bolts are withdrawn 
to open the gun bya cam on the axis of the hand lever on the tang 
acting on a short lever and ona driver. By the motion of this cam the 
said short lever and driver withdraw the bolts and release the barrels. 
For fastening the fore end to the barrels a jointed spring catch cr bolt is 
used, having at its back a jointed sliding bar, upon the inclined eud of 
which bar the inclined inner end of the stem of a button or thumb plate 
on the face of the fore end bears. By pressure on this button or thumb 
plate the spring catch or bolt is withdrawa from the loop on the barrels, 
and the fore end is unfastened. Or when a sliding catch or b.It is use 
it is worked by a sunk thuinb plate or slide connected directly to the 
catch or bolt. The guidein which the catch or belt works contains the 
spring for giving the snapping action to the catch or bolt. Or the catch 
may be worked by a lever. 
$3758. Tramway Cars, J. R. Maples, Acton.—Dated 19th November, 1°73 

This invention relates to the general construction and arrangement of 
the main framing and platform of a tramway car. 

3759. IRonING ern, G. W. Cottingham, St. Mary's, Texas.—Dated 19th 
ber, 1873 














The features of novelty in this invention consist in facturing 
Ayrshire bonnets by epee and with the polka stitch instead of 
with the stocking frame stitch hitherto employed. This is performed by 
the use and application of the stocking frame in combination with the 
“tug” and “ dandie” presser, and with a hand carrier, or a swing, or 
bottom currier, by which means the polka stitch is rendered applicable 
to the purpose by facilitating the increasing of the loops or stitches on each 
row in commencing to manufacture such bonnets from the crown outwards 
to the lower selvedge in accordance with this invention. 


3748 Locomotive Enaines, F. V. Webb, Crewe.—Dated 19th November, 
1873 


The invention relates to locomotive engines intended more particularly 
for w orking in tunnels or underground railways, and its object is to con- 
dense the steam and prevent the sulphurous vapours and impure gases 
from escaping into the tunnels ‘Ihis object has hitherto been imper- 
fectly accomplished by closing the blast pipe and turning the steam Into 
the water tank. The invention ists in sur ling the chimney 
with a casing open at its lower end to the water tank, and having a valve 
actuated by hand or self-acting means at its upper end, so that the blast 
may drive the steam down upon the water when the engine is passing 
through tunnels, but when the valve is opened an induced current of air 
will be drawn down a funnel into and through the water tank. Water 
may be caused to circulate by a pump so as to descend in a shower from 
the top of the chimney casing or the funnel. The blast pipe may be 
closed and the steam turned into the water tank in the ordinary manner, 
in which case the blast when in use will act to draw air down the funnel 
and through the tank. The tank may be made with a series of shallow 
trays containing water from the “shower” to present a greater coolin 
surface. The circulating pump is sometimes made so as to be stopped onl 
started by connection with the hanism that actuates the valve at the 
top of the chimney casing. 

3749. Nosenacs ror Horses, J. H. Petty, William-street, Albany-street, 
London.—Dated \9th November, 1873. 

The bag is made of a cylindrical form, and is provided with a sprin; 
which will keep the corn raised up nearly to the mouth of the bag, an 
always within reach of the horse’s mouth. 

3750. Gass, B. Britten, Red Hill.—Dated 19th November, 1873. 

Glass suitable for many purposes is manufactured with economy from 
the slag — in the smelting of iron or other ores which is now 
wasted. The slag as it runs from the smel furnace in a fused state is 
received in suitable vessels and then mixed with such proportions of 
silicious mineral, alkali, metallic oxide, or other common ingredients of 
gliss as are required for vitrification. The thus utilised and ad- 
vantage taken of the heat it has acquired in the smelting furnace so as to 
economise fuel. 
$751. Parer Purp, J. C. Martin, Richmond.—Dated 19th November, 1873. 

Treating wood and woody fibres and other fibrous materials used in the 
manufacture of paper pulp wy ee | in a solution of chloride of sodium, 
Hime, and 








or chloride of sodium an using chlorine or chloride of lime 
alone or bined with an iling applied to mat 8o treated, 
and pulping fibrous materials treated as above or by the usual process of 
alkaline boiling or otherwise by the action of a novel description of 
beating or pulping engine involving a pe or itting action on the 
fibres as well as scraping action of the ordinary beating engine. 
3753. Composite Straps or Drivine Banps, C. I. Toussaint, Paris.— 
Dated 19th November, 1873. 
This invention consists, First, in the facture of posite straps 





, 1S73. 
This invention relates to ironing machines having a movable table 
rated by a crank, and consists the construction and combination 
of the parts moving the table, and in the arrangement of the parts 
which govern the iron and im the construction of the irons. Guides are 
secured to the main frame and provided with friction rollers, which su 
port the table and allow the same to be moved backwards and forwards 
whilst it is retained in position by the — The table consists of a 
base, front, and rear vertical parts, and an elevated portion which is 
padded and forms the ironing surface. A roller is placed transversely 
beneath the table and journalled in the frame, around which cords pass 
which are fastened to each end of the table. At the rear of the machine 
the end roller is provided with a crank and a pulley, which connect with 
a band-wheel by means of a band or belt. The band-wheel is fixed on a 
shaft (passing through a cross bar), the end of which is formed into a 
crank, A treadle is secured to the rock-shaft, and near the front end of 
the treadle a cord is fastened which passes over one pulley and under a 
second, and is secured to a lever attached to a rock-shaft, which has 
bearings in the uprights of the frame. A curved arm is attached to the 
rock-shaft and extends outwards to the front of the machine and is pro- 
vided,with a handle. This arm has braces extending from the arm to 
the rock-shaft. The iron is open at the rear and is provided with a 
chimney and handle, and also a pan having an opening in the rear, and a 
lip near the front for moving the same when hot. The iron is suspended 
over the table by meang of an arm. 
3760. Preservation or Foon, J. Harrison, Mornington-road, London.— 
. Dated 19th November, 1873. 

This invention relates to imp’ ts in the p 4 pe of 
imperfectly conducting materiale surrounding cold chambers ; in appli- 
ances for regulating the temperat of frigorific mixtures and currents 
of cold liquids, so as to produce avy desired result without waste in the 
refrigeration, desiccation, and purification of aerial currents circulating 
within and around cold chambers ; and in the interch of t v7 
between currents of cold and warm air. 

3761. Execrric ALARM Lamp ror Mine Purposes, J. and J. Hyde, and 
0. C. V. Aldis, Seend.—Dated 19th November, 1873. 

The inventors provide a bed plate of suitable size, in which is formed an 
aperture which is to receive the oil lamp, upon the upper surface of which 
is a metal plate, through which and through the oil vessel goes a hooked 
stalk, to the upper part of which is attached (when the apparatus is in 
use) the lower end of astrip of lead (or other fusible material) herein- 
after mentioned. The upper end of this strip of lead is hung on or sus 
pended from the upper end of a metal plate or shield, which is vided 
with a hooked top for this purpose, the lower end of the said shield 
being permanently attached to the metal plate hereinbefore mentioned. 
The ration of this improved a tus or safety lamp is as follows: 
—The p is suspended from the of the roof, and is near to 
it, and the tendency of foul air being upward, it will necessity act 
upon the lamp before affecting the lower atmos; , and so soon as the 
foul air enters the gauze it becomes ignited, strip of lead (or other 
fusible material) before mentioned, which is used to suspend the stalk, is 
— melted, when the stalk immediately drops, the outer casing ulso 
alls, and the lamp thus becomes extinguished from want of combustion. 
They employ electricity in combination with apparatus, and when 
the said outer metal casing falls they cause the metal bridle before 
described to act upon an electric current, which in its turn acts upon a 
bell or bells, causing them to ring, and to continue ringing until they are 

topped by the attendants. 


tanti 7 











S gs 





and other articles formed of in«ia-rubber, gutta-percha, or other resinons 
and plastic substances, enclosed in one or more seamless cov of 
suitable textile material; and Secondly, in the construction and p- 
tation of looms whereby the warps can be so arranged that the ri 


3768. Preservinc Fisrovs Marrer, B, J. B. Mills, Southampton- 
buildings, London.—A communication from T. Sim, New York, U.8S.— 





for the aforesaid purposes are woven entirely without seam or join. 
3754. Smectinc on Repvctrna Furnaces, &. Pettitt, Birmingham.— 
Dated 19th November, 1873. 

This provisional specification describes a new form of carne Fs blast 
furnace, or series of furnaces in which the ores of iron or metal 
snag be setneed, cad the sealing meee and rendered of any 

quality while in a fluid or semi- state. Also, giving different 
supplies of ores, fluxes, coke, anthracite, or other fuel to several zones or 
tunnels of 4 smelting or blast furnace, and allowing the products from 





The i relates to the production an of 
for penduens Pesta ott vent The invention also relates to the employ- 
ment of liquid bisulphide of carbon as a vehicle for distributing through 
any fibrous matter, oil, gum, wax, or other as @ preservative 
agent. The invention also relates toa treating vat for treating the fibrous 
8765. Fine-onares on Sroves, C. Warren, Shoeburyness.—Dated 19th 

<a fire-grates or stoves with the inlet 

g fire-grates or stoves 6 
to the flue or chimney at the hack of the fireplace, and just above the sur- 


Dated 19th November, 1873. 
ti d application of aniline oil 





on which the fuel The supply of fresh coal is thrown on at the 
manner, and is covered over by a close fitting plate. 
bustion between the 


com) 

by pipes leading from below the floor of the lower rooms or from the rooms 

below if the fireplace or stove is in an upper room. 

SIGS Base, 8., R., and G. Howarth, Rochdale.—Dated 20th November, 
1 


The invention consists in applying to the manufacture of paper the 
husks of oats, barley, rye, and other grain. For this purpose the said 

usks are reduced to pulp either alone or in combination with other 
ma’ 

3767. Treatinc AnimaL Marrers To Ostarn Size, A. Smith, Man- 
chester.— Partly a communication from D. Melville, Christiania.—Dated 
20th November, 1873. 

In this invention wool, hair, feathers, or fabrics containing such 
animal matters are subjected to the combined action of heat, water, and 
pressure in a closed kier until the animal matter is dissolved. Dyes and 
oils may be recovered from the solution. The solution may be used asa 
size or a8 @ manure, 

3768. Preservine Orcanic Susstances aND Curinc Cutaneous Dir- 
EASES IN ANIMALS, A. J. Goulstone, Great Winches:er-street-buildings, 
London.—Dated 20th November, 1873. 

In this i tion the subst to be preserved cr the animal to be 
cured is to be treated with a preserving agent manufactured in the 
following manner :—Creosote Sp. G. 1°071—30z.; rectified spirits Sp. G. 
0 838—16 oz.; magnesia carbonate—1} oz.; water 1 gallon (or 160 oz ). 
s7e8. Woon, W. A. Lyttle, The Grove, Hammersmith.—Dated 20th November, 

1873 


The features of novelty are—First, the construction of a wooden 
pavement consisting of boards in alterate rows set on edge with the 
grain of the woud of one row horizontal, and of the next row vertical, all 
such boards being first boiled in pitch or a pitchy or bituminous solution, 
and laid together hot so as to become soldered ther into one unbroken 
solid mass. Secondly, the interstratification of these boards with layers 
of asphalte if desired. 

8770. Garpen Frames anp Licuts, J. Lendall, Norwich.—Dated 20th 
November, 1873, 

The garden frames and lights and greenhouses are constructed so as to 
admit of their being transmitted separately, and readily put together 
as required. lights are made in two or more rows on the roofs. and 
fitted with hinge joints, so as to admit of their being partially or entirely 
opened for ventilation and attendance. 

3771. Preventinc Incrustations 1x Borters, B. P. H. Vaughan, 
Chaacery-lane, London.— A communication from I. Bernhard, Paris.— 
Dated 20th November, 1873 

This invention ists in the duction of an anti-calcareous prepara- 
tion for steam boilers, the same ‘being compused of animal gall dissolved 
in water, with glue or other animal gelatine supplemented by a small pro- 
portion of phenal or other antiseptic. 


3772. ComMuNICATING BETWEEN Distant Pcaces, J. Edgerton, Chesterton, 
E. Hordtey, Fenton, and J. Newton, Tunstall, Dated 20th November, 1873. 
This invention consists in the use of two hydraulic rams and cylinders 
united by pipes; eich ram is connected to a Jever and a pointer. On 
moving one of the levers a corresponding motion is transmitted to the 
i and by it to a signal, alarum, or to the letters of the alphabet on a 
ial. 








8773. Wasuixo Fasaics, C. Wardley, Manchester.—Dated 20th November 
1873. 


This improved machinery consists of a drum with a corrugated surface, 
and of two rollers, one placed at each side of the drum, which rollers are 
pressed against the surface of the drum by springs or other equivalents ; 
under the drum and rollers is a cistern containing water, and the cistern 
is provided with partitions and guide rollers. 


3775. Rattway Coup.inas, J. H. Cohrs, Hamburgh. —Dated 20th Novembe’, 
1873 


Plates are fitted to the nuts of couplings to restrict the fall raotion of 
the end links. A chain is connected to one of the nuts to lift the 
coupling into a horizontal position for connecting two carriages, the chain 
being also attached to a lever at the side of the end framing. 


3777. Fisrovus Materiats, E. C, 7. Blake, Brix‘on.—Dated 20th November, 
1873 


According to these improvements jute and the like vegetable fibrous 
material of the same botanical ch ter can be fully bleached by 
means of a series of jive rep ig pr . 80 as to com- 
pletely discharge the cvlouring matter therefrom at a comparatively 
swall cost, whereby it is rendered available for being employed in the 
manufacture of superior paper, or for spinning finer descriptions of yarn 
an heretofore for facturing purposes. 
8778. Umpretias anp Parasois, A. Hill, Plymouth, and W. Hill, Bath. 
—Dated 20th November, 1873. 

According to this invention the ribs and stretchers are jointed to the 
top notch and runner res: vely by means of double or two-urm springs 
having at their ends joint pins which through holes in the ends of 
the ribs and stretchers. By the use of these double springs each rib or 
stretcher can be readily removed and replaced without interfering with 
the others. For jointing the stretchers to the ribs a joint is constructed 
in the following way :—Ihe stretcher fork has three branches, the outer 
ones being made from the stretcher, and the middle one of a separate 
piece fixed to the stretcher. On the rib a corrugated or folded piece of 
sheet metul is fixed, the outer corrugations for receiving the outer 
branches of the stretcher fork being on the outside of the rib. The fork 
and joint-piece on the rib are connected together by a cross-pin. By 
means of this joint the ribs and stretchers, when the umbrella is closed, 
fit one within the other, and great compactness results and the twisting 
of the ribs is pr ted. The umbrella or parasol is fastened in its closed 
and open positions respectively by a circular spriny in the runner snap- 
ping upon the shoulder of an inclined stud on the stick. The fastening 

released by pressure on a push piece fixed to the circular spring. 
3780. TetecrarH Casies, W. Hooper, Lombard-street.—Dated 20th 

November, 1873. 





tad hi hi 














P pecification describes the use in telegraph cables, and 
to cover telegraph conductors of the soft pitch of cottun seed oil, or it 
may be the oil *‘ foots” oxi by means of nitric acid together with 
hard pitch from the same source. ‘he soft pitch is also employed to 
saturate the fibrous yarns of telegraph cables. 


3781. Preciprtatinc Sewace, W. White, Thurlow-road, Hampstead.— 
Dated 20th Ni , 1873. 


In the provisional specification of a patent No. 2532, dated 24th July, 
1873, it is stated that in the treatment of sewage and cesspoul water, 
milk of lime is introduced to neutralise any excess of acid and to preci- 
pitate calcic phosphate, which in some cases is mixed with the sewage 
or cesspool water. Instead of milk of lime simply, this provisional speci- 
fication describes the use of lime, charcoal, or phosphatic charcoal. 


3782. SunstrruTe ror CoLLopion, R. Kennett, Maddox-street.—Dated 20th 
N 


lovember, 1873. 

The a. pe said i ~ ra _ prod on of anew me yee 
or compoun form an emulsion for tographic purposes, and whic 
may be prepared and sold in a dry or solid Dodition, and will keep per- 
fectly good for any length of time. 

3783. Cements, ARTIFICIAL STong, AND ARTIFICIAL FuEL, G. H. Forbes, 
Broughton.— Dated 20th November, 1873. 

This said invention relates to improvements upon former inventions 
described in the specifications of letters patent, No. 1816, bearing date 
the 19th day of May, 1873, and No. 1832, ring date the 20th day of 
May, 1873. According to the present invention the inventor intimately 
mixes the foul or refuse lime of gasworks, or the equivalent thereof, with 
coal tar or peat tar, or wood tar or mineral tar or pitch, or any similar 
bituminous substance, or with a combination of any two or more of them, 
and with chalk or limestone or any combination of the two, either with 
or without petroleum or similar hydrocarbon oil, and with or without 
vegetable or anime] oil or fat or fatty matter. The inventor uses water 
to bring about an intimate mixture of the foul lime and the chalk or 

estone. 


3784. Umprectas anv Parasois, 7. R. Croger, Union-square, Islington.— 
This wisonal specication describes protecting the joints of umbr, 

e umbrella 
frames Pith metal shields to prevent thew toon wearing the cover. 
8785. Eartru Ciosets on Commopes, J. 7. Gibson, Clapham Jwnction.— 

Dated 20th November, ret, a ting to mn on 
consists, regula’ a nicety the deodo: 
material; Secondly, in separating the urine or other liquids from the 

, in obviating the liability of the self-acting dis- 
getting out of order. 
3786. Looms ror Weavineo Exastic Fasrics, LZ. Turner, Leicester.—Dated 

20th November, 1873. 


Dees fee Saventien ta to luce a uniform and regular fabric 
an improved face, and by the introduction of an increased quantity 

to luce an elastic fabric of greater solidity than heretofore. 
is is eff by adapting to the breast beam of the two or more 
guide or tension rollers or bars over and under which the fabric when 
woven passes to the taking-up roller, 
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3787. ARING Bars oF Inon ror Priine, 7. Bennett, Birmingham.— 


Dated 20th November, 1873. 
whips os the — bar ribs - studs, 
shall distance pieces, each from “4 
bour when piled, thus forming a a an meg bye 
und salto ually. - 
3788. Artiriciat Strong, 7. Hyatt, Gloucester-gardens, Hyde Park.—Dated 
20th November, 1873. 


This invention consists in dissolving the elements of the materials to 
be operated upon in water, and then co: them by hydrostatic 

ure, and them with carbonic acid or other gases or vapours. 
processes are caglted manufacture of soda, alum, fibres, paper 
material, felts, &c. 


8780. Creme Besar, J. Fletcher, Ardwick, Manchester.—Dated 20th 


bes , 
The features of novelty in this invention consist in forming an elastic 
network of steel wire springs which are coiled in the centre, and have 
rojecting wires at each end, bent into a suitable form to enable them to 
connected as described. 


be used singly, but two of them are entwined together, or in other 
words the coiled the two springs are interlaced one into the 
other, and each of the linked extremities may be connected to the fellow 

s of similar and thus an elastic surface be produced as and 
for the purposes 


uoted at 70s. There was a little room for negotiations at that 
but the article was not to be had at 65s. 

Sueno Was a0 Siemans 6€ seek ane ecknen oir Chis eteunoee. 

Prices w: owever, generally too high to to m' ens. 

:. i Seorvelilo fa e matter of coal, North 

coal may still be had in the centre of that 

higher. Vendors of North 

ples there was that differ- 

ence in quotations, yet their furnace 


uct was _— 
contended, that it req 2 cwt. to the 
Sener Oe Tocth Stattendshire of North Wales coal to do 


the same work. The North Wales cval most in favour here is a 
kind of steam coal. It is hard and enduring. There is a brisk 
competition in coke. A good serviceable article is now coming 
into this district from South Wales at 20s. per ton, delivered. 
This is the lowest quotation that has prevailed for a | time. 
Derbyshire and Wigan coke is not to be had at from under 21s. 6d. 
to 27s. A. good North Staffordshire coke is firm at 27s., though 
there is a quality made in North Staffordshire which may be had 
at under that figure. Durham coke was quoted at 36s. 6d. to 45s. 
ton. 

PeThe consumers bought but sparingly, because in the first place 
they had no great necessity to do otherwise, and next, because 
they hold that, notwithstanding the effort which cokemakers are 
— forth to keep up prices, still that the quotations must 
come down very tly. Buyers here base their views on the 
great extent to which colliery property is being opened up in the 
cokemaking districts, and upon the growing discoveries of fuel in 
this part of the kingdom. ; 

The engineering firms who give attention to heavy-constructed, 
riveted and sanitary pipe work respectively are those who are now 
mostly occupied. In bridge making for distant markets, and in 





ve 
and below near the ends, eed branch pipes over each other, and at 
the top by pipes to the ou the central pipe, which is sur ited 
by a steam dome or chamber, when used as a er, and connected 
at bottom by the inlet feed-water pipe, and to a lower horizontal blow- 
off sediment pipe, into which all sediment settles down; the water 
while being heated circulates through lateral b , while the vertical 
centre pipes contain a body of water to or from which circulation flows, 
and this and the outer vertical branches conduct the steam to the top of 
the central pipe and steam chamber above. By another modification the 
lateral or radial pipes are dispensed with, and a ring of vertical tubes 
are jointed into a concentric annular pipe round the lower part of the 
pon Fe rene trunk pipe, to which the small tubes are jointed by 
branches near the top, each tube having removable cover at the 
upper ends, The feed-water is admitted by a branch in the lower ring 
pipe, which ts connected to the central pipe by a radial branch, the 
low-off pipe being fitted below the central pipe as-:in the former arrange- 
ment. arrangement is surmoun with a spindle and chain 
pulleys, turned slowly by worms and worm-wheels and chains on oppo- 
site sides carrying an improved arrangement of annular frames and 
radial bars with inclined surfaces which support and actuate the whole 
set of semicircular scrapers for scraping the Pipes or cylinders in both 
their up and down motion, by the action of their w ihaped heels 
acting on the inclined surface for them in their g bars or frames, 
as described in the specification of the invention for which the patent 
was granted to the petitioner, No. 2378, 15th September, 1866. 


o7ee. —— BY eee, H. W. Spratt, Lee-road, Blackheath.—Dated 
lst 5 q 

This invention consists of a mechanical or a combination of mechanical 
and magnetic or p tic or electrical or other apparatus, and is suit- 
able for every description of voting, for any number of candidates, any 
number of votes to each, and any number of voters, however large; and 
a ag the follo advantages :— balloting without the aid of 

, tickets, passes, letters, figures, official stamps, or ballot boxes; 
secondly, absolute secrecy, it being impossible to discover for whom the 
voter has voted; thirdly, while secrecy is obtained, es = 
con, can be satisfied the voter has voted ; fourthly, at the close of the poll 
the result of the voting can be instantly made known ; fifthly, a complete 
check as to the numbers voted, venting any tam g with the 
apparatus; sixthly, economy, great saving of time, trouble and expense 
at elections, and also with government officials and office routine 
wards, The ballot chamber is fitted with arrangements for turn- 
stile and public and private indicators and indexes, the whole sarees 
very woul space. e turnstile nee admits the voter to the ot 
chamber, the voter by one ent of the indicator records one vote on 
the candidates’ index, registers one vote on the public index, and strikes 
a bell. If the voter is entitled to more than one vote, he repeats the 
operation, or he may split his votes at pleasure; but hav voted the 
number of times to which he is entitled he can vote no more, recordi 
apparatus going out of gear or becoming fastened. On leaving the cham- 
ber the apparatus is ready for use, and if the voter does not leave 
when he has voted, the turnstile revolving simply ejects him. The bell 
being heard and the public index ring every vote is proof to the 
voter and outside parties that the voter has voted. At the close of the 
poll the proper official, by unlockiug the candidates’ index, can at once 
see the relative number each candidate has polled, and on adding up the 
same ee | will check the total of the public index, preventing any tam- 
pering with the private index, which may, if desired, be removed to any 
central station. 

3794. Carpinc Encines, J. Thornton, J. Thornton, and A. Thornton, 

Cleckheaton. — Dated 2\st November, 1873. 

The object is so to construct the “fixings” or supports or standards 
which carry the “worker” and the “stripper” of carding engines that 
the same may be more readily adjusted or moved so as to secure true 
position for the said working and stripping rollers. 


as ee or Cocks, R. W. Kenyon, Accrington.—Dated 21st November, 


This invention relates to taps or cocks loyed for regulating and 
controlling the or flow of steam or liquids, and the object is s0 to 
construct them as t the paper plugs shall have a largely increased 
bearing surface within the waledl ent so prevent leakage. 
o~— cre, Stream, J. C. Ramsden, Lightcliffe.—Dated 21st Novem- 

This invention has for its object the construction of steam boilers more 
especially designed for use in connection with liquid fuel, there being 
ee ee ees the air supplied ry b = 
chamber ; an e gases arising from combustion are, leaving the 
flue or flues or tubes of the boiler, further utilised. 




















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE reduction in the quotation of a prominent finished iron 
house, at which I hinted last week as about to be declared, is no 
longer a secret. Mr. Walter Williams—Messrs, Phillip Williams 
and Sons—of the Wednesbury Oak Works, has redu the price 
of his iron £2 per ton. Mitre iron is now therefore :—Bars, £12 ; 
ae. oe 3 and sheets, £14 per ton, all at the works. Mr, 

iams’ prices are now therefore the same as those of Messrs. G. 

B. Thornycroft and Co., of Wolverhampton. On Wednesday an 

intimation was received from the Messrs. J. Bradley and Company 

—Mr. W. Foster—that they are now prepared to execute. The 

Bar! Field Iron Company—Mr. Fowler—have blown in one of 
eir furnaces, 

All these facts combine to induce the opinion that less difficulty 
than heretofore is experienced inthe getting of coal. Miners, 
it is stated, are resuming work upon masters’ terms in 
susie eupenr (» beatalie ieepscbwtinautintityente thet beg 

appear to authority asto i 
union ‘or non-union men, Much is said of foolish threats whi 
some of the men at work and certain of the masters who 
employ them have received ; and such conduct, whilstit was de- 

i d — — C indication of weakness in vag —_ 
cause, ~ ing any present or pros ive alter- 
ation in the action of the masters ive to the Yerike. ‘The views 
in oa very’ little dificalty is experianced in by 
eantime very little di is ex) ing iron 
the merchants. Some few bars may be had at ton cians a ton, 
but on Wednesday, in Mateo wee om there were nolower quota- 
tionstobeobtained. Nor were theaffairsin Birmingham to-day much 
diff The demand came mostly upon strips, required chiefl 
by the tube makers, who are beginning to ex: @ revi 
inquiry. The improvement is first by the firms 
of most eminence in the ind: lo and forges at which 
work is being done, resumed for the most part on Wednesday. 
Raw iron was plentifully offered to-day. Cinder pigs were 








uilding, the hands are generally fairly employed. 
Indeed, there are establishments at which “ are quite busy. At 
about Swan Vi the pipe founders are well engaged; but both 
thereabouts and likewise nearer to Birmingham and in the Wol- 
verhampton district the lull recently reported in the demand for 
heavy castings on account of the requirements of the finished iron- 
works continues. ' 
The Birmingham industries taken as a whole are inclined to 


are y 4 firm, and good qualities at the ” mouth are quoted at 
from 15s, to 16s. and 17s. per ton. The average pit prices for 
other descriptions of coal are about as under: Arley Mine coal, 
15s. 6d. to 16s.; ordinary house 12s, to 13s.; furnace coal, 
11s, 6d. to 12s.; burgy, 7s. 6d. to 9s. Gd.; and slack, 6s. to 8s, per 
ton, to quality. There has been very little doing in the 
shipping trade owing to the uncertainty of a supp) and 
transactions have been chiefly confined to supplying fuel for 
steamers’ use. 

A strike in the Ashton and Oldham district has been the result 
of the reduction of miners’ wages, and most of the men are now 
out. The notices were for a 15 per cent. reduction, but the men 
only seem disposed to accept 10. It is, however, hoped that some 
arrangement will be come to which will prevent a prolonged 
strike, There is a talk of a further reduction of wages in the 
Wigan and South-west Lancashire district, but no definite action 
has yet been decided upon, and some of the colliery proprietors 
are opposed to any such step being taken. 

A meeting of the Lancashire and Cheshire Coalowners, 
Association was held on Tuesday in Manchester, but there was 
only a small attendance, and no business of importance was trans- 
acted. 





NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


WEEK by week the Scotch iron trade has been diminishing in 
extent owing to the miners’ strike, and the business is now con- 
fined within a very narrow compass. ‘he prices of warrants have 
risen several shillings during the past week, in consequence, it is 
believed, more from an attempt to ‘‘rig” the market than from 
any legitimate increase in the demand. Lhe market opened firmly 
on Friday last, and business was done up to 9Us. for prompt cash. 
On Tuesday business opened at 91s., and improved to Ys. Jd., and 
= + apm there was a smail business between 93s. and 

s. 6d, 

The stocks of those makers who are manufacturing pigs are 
small, as only a portion of the works are in operation, and it should 
be stated that some of the quotations given below are merely 





quietude. In the locomotive tube trade there is an average 
amount of business, and the same remark is applicable to the 
metal rolling branch. Drawers, both of iron and brass wire, are 
losing orders through inability to compete with the Be is, and 
this is also the case in respect of tires. Prejudicially affected by 
the depressed condition of trade, iron hardware quotations are 

i her reduced, but the reductions are insufficient to im- 

ealthiness to the demand. Quietude is especially noticeable 
in the export branch ; it is due not a little to the growing foreign 
competition, which is now assuming serious proportions even in 
the local markets. Our princi competitors are the United 
States and the German firms. The colonial markets are tolerable 
customers for shelf and builders’ hardware of various leadin, 
classes, but on home accounts the demand is restricted by the hig 
quotations that rule. ; 

Some classes of sheet iron goods of the commoner quality have 
been reduced five per cent. A steady demand is reported for 
enamelled hollow wares, but the inquiries are less satisfactory in 
the tinned and j d departments. The edge tool manufac- 
turers are decidedly the best off amongst the makers of iron and 
steel goods, but the activity that has recently prevailed is appre- 
ciably slackening in other than exceptional instances. A 
momentary spurt is being given to the chandelier and gas fitting 
trades by the accession of a number of foreign orders. ‘he work- 
men engaged in the birding gun and the electro-plate branches are 
fairly engaged. The latch and bolt makers are only moderately 
emp tm py and currycombs are in steadier request, at a further 
reduction of 24 per cent, ma ‘ 

America, which has already become a strong competitor with 
England’s customers in the iron trade, is now competing with 
Birmingham in one of its own special manufactures, that of 
jewellery, especially cheap goods, consisting of alberts, solitaires, 
and other articles. The jewellery is gold-plated, and has the 
exact appearance of nine carat gold, whilst it stands the acid test 
like the real metal. The patterns too are artistic in design, and 
differ from that of the English jewellery. The workmanship is 
characterised by the greatest finish, the links being closed by 
hydraulic pressure, and the article produced is both ornamental 
and durable. In the matter of cost the American jewellery is 
considerably cheaper than that made in this vountry. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


AvruoucH the holidays are now over and the various works have 
resumed operation, there is still a want of activity, and very few 
new transactions to report. This is no doubt due to some extent 
to the late holiday suspension of busi ; but the continued strike 
of ironstone miners in the North has a very depressing effect upon the 
market there, the high prices now asked for the better classes of 
pig iron preventing anything but purchases to cover immediate 
requirements. There are very few inquiries for manufactured 
iron, and there is almost an entire absence of the usual orders 
which are, in ordinary times, constantly being given out for 
two or three months’ consumption. Everyone continues to 
buy most sparingly, and there seems to be a determination 
amongst consumers to manage with as little as > both in 
pig and manufactured iron. Unless some of the rolling mills 
make a special effort to secure orders before long, I fear that 
they will have to reduce their production very considerably, as the 
old orders are now rapidly running off. There is no business to 
report in forge pig iron, which is by no means scarce and almost a 
drug upon the market. For foundry descriptions there is, 
however, more inquiry, and prices are relatively very much 
higher. Although at some of the large Csentiies furnaces 
there are some considerable stocks on hand, foundry pig iron, 
in consequence of so many furnaces in Middlesbrough being 
out of blast, is becoming scarce, and as the furnaces which 
are kept going are mainly dependent upon the stores of ironstone 
in their yards, they are not able to produce the better qualities 
of iron. Foundry num! have consequently run w? to a very 
high price. No. 1 is quoted at 93s. 9d. per ton, and No. 3 at from 
83s. to 85s. per ton delivered, and in most cases contracts are 
subject to strike clauses. Forge numbers, however, are only 
quoted at from 71s. 6d. to 73s, and 75s. ton. In the steel trade 
of the north-west districts there is still a moderate amount of 
activity, and boiler makers are moderately well engaged. Iron 
shipbuilders are also a employed, but they will have to seek 
new orders before long if they are to keep the yards fully going. 

e coal trade is in no steadier position, owing to the strikes 
and unsettled state of the men in various quarters, and the month 
has opened without any material change in prices, which it now 
seems likely will be generally maintained until the end of June. 
Although the demand is not brisk it is fair for the season of the 
year ; but the recent stoppage of the pits for the — and the 
continued restriction of the output prevent the usual summer 
accumulation of stocks, The warm weather has caused a 
falling off in the ae y+ mage 8 —~ coal, i & 
are to a large extent taking o! e surplus sup e 
dulness in several of the large consuming Se. a is limit- 
ing the demand for steam and e fuel, but the Stafford- 

strike is causing rather more demand on the Lancashire 
colliers from that quarter. Slack is very quiet, and rather a drug. 
The coke trade is dull, with a downward in prices, but 
without any quotable at present from last prices. 
For gas coal and cannel the demand is increasing, and the usual 
contracts out at this time of the year are now being tendered 
for by proprietors. The prices for this description of coal 











1:—Gartsherrie, No. 1, 107s. 6u.; No. 3, 95s. ; Sum- 
merlee, No, 1, 102s. 6d. ; No. 3, 94s. ; Langloan, No. 1, 107s. 6d.; 
Govan, No, 1, 95s.; No. 3, 93s. ; Calder, No, 1, 105s.; No. 3, 94s.; 
Shots, No, 1, 105s. ; No. 3, 94s. ; Carnbroe, No. 1, 100s ; Ulyde, 
No. 1, 968. ; No, 3, 94s. ; Monkland, No, 1, 96s.; No. 3, 94s. ; 
Eglinton, No. 1, 92s.; No. 3, 90s, ; Glengarnock, No. 1, 98s. 6d. ; 
No. 3, 90s. ; Carron, No, 1, 92s. 6d.; Kinneil, No. 1, 92s, 6d. ; 
No. 3, 85s. 

The shipments of pig iron from Scotch ports during the week 
ending the 30th ult. amounted to 7U16 tous, showing « decrease 
of 9842 tons as compared with the corresponding week of 1873. 
The imports of Middiesbrough pigs at Grangemouth for the week 
were 1950 tons, being an increase of 1550 as compared with the 
corresponding week last year. 

Several of the malleable ironworks are almost at a standstill for 
want of orders, and their position has been rendered still more 
unsatisfactory by the hardening of prices in the pig iron market. 
The season has now so far advanced with dull times that it is 
feared the present will add another unprofitable year to the malle- 
able trade. 

The coal trade has been remarkably steady for a number of 
weeks, with no alterations to speak of in the prices, The domestic 
and manufacturing supplies are well met, and a slight decrease in 
values is expected in the West. At the Fife collieries, where there 
has been some interruption of labour because of the wages dis- 
pute, orders have been accumulating on the hands ot those 
masters whose men are working steadily, and prices have shown 
a tendency to harden, which however is believed to be only tem- 
porary. ‘The miners of Fife are gradually settling their disputes 
— coalmasters, and all the men are soon expected to be at 
wor 

As regards the wages dispute in the western mining districts 
there is little or no alteration to report, Both masters and men 
are preserving the determined attitude they have now maintained 
for many weeks, and as yet there is no appearance of the end. 
The demand for iron is so small just now that the employers have 
no great inducement to rekindle their blast furnaces, and at some 
places more of them have been extinguished. For the same reason 
the ironmasters are in an unusually good position to offer a pro- 
longed resistance to the miners, and there is every reason to be- 
lieve that they will remain firm until the men manifest signs of 
giving way. 

The miners, on the other hand, although subjected to a great 
deal of suffering, appear to believe that their cause is just, and 
that the employers, if so inclined, could afford to give them all 
they ask. In this respect they have been very ill-advised, having 
unfortunately disregarded the advice of those who have always 
been their best friends, and listened to others who seem incapabie 
of realising the position in which the trade is placed. 

Since I last wrote all the blast furnaces at Mr. James Dunlop's 
Clyde Works have been either damped down or blown out 
altogether. The horses have been taken out of the pits, and some 
of them disposed of, and the school connected with the works for 
the miners’ children has been closed. The men had been on strike 
for some time previously, having been brought out by the district 
union, which charged itself with their support. Mr. Dunlop was 
waited upon by a deputation of the men a few days ago, but so 
far from showing any disposition te concede their wishes, he tuld 
them he would not blow in his furnaces for six months to come 
unless his terms were accepted. The miners employed by Messrs, 
Gray, at Wellshot Colliery, have had their wages reduced from 
7s. 6d. to7s.a day, as have also those in the employment of Messrs, 
Dunn in the same district. 

Ata ting of delegates held at Coatbridge, it was stated 
that the majority of the sale-masters had given back the second 
reduction of 20 percent., but the miners employed in the ironstone 
pits, and at the collieries owned by the ironmasters, were still on 
strike resisting the 40 per cent. reduction, There are now haif a 
dozen camps throughout the county of Lanark, where the ejected 
miners and their families are living as they best may. The whole 
amount of subscriptions handed in at the meeting above 
alluded to for the relief of those on strike amounted only to £500, 
but it was stated that the men at work were showing a better dis- 
position to contribute towards this object. New warrants for 
ejecting miners from their houses are being continually granted in 
the sheriff courts. 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THERE is very little animation in any one branch of trade after 
the holidays. ost of the works resumed on Monday or Tuesday, 
the interim having been utilised in repairs and renewals. 

A mederate amount is being tr ted in ironstone and ores, 
the former from Northamptonshwe and Lincolnshire, and the 
— from Whitehaven and as imported from Spain, Algeria, and 








Hematite ores are unchanged in price, and Bessemer hematite 
pig iron is—No, 1, £6; No. 2, £5 17s, 6d.; and No. 3, £5 15s.; 
ordinary No. 3, £5 10s. ; No. 4, £5 10s.; No. 56, £9 10s,; m., £7 5s.; 
and w., £7 5s. Cleveland pig is firmly held by agents. Scotch 
pig cannot be had at any price by founders, who prefer it when 
obtainable, 

The iron and steel works are only about half employed, there 
being very few new specifications of any weight in the market for 
rails or other railroad materials. 

There is but an indifferent inquiry for cast steel, exeept for the 
very best quality for and America, or the home market. 

but not active 


Fil d tools are in fi 
sequent, chiefly in ie laes case for Seale, dia, and the Cape, 
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The question of the miners’ b in South Yorkshire and 
North Derbyshire can hardly be said to be settled even yet. On 
or last the adjourned meeting of the district volliery owners 
was held at Barnsley to receive the reply of the miners as to the 
poovenss reduction of 124 per cent. in their wages. Mr. Stewart, 

undhill, again presided. Messrs. J. Normansell and Casey, 
secretaries, with a deputation, attended and explained the deci- 
sion to which the men had come, After some discussion, it was 
agreed that the men should be asked to accept a drop of 10 per 
cent, on the gross earnings, to take effect from May 20, as pre- 
viously arranged, or that they be asked to accept a reduction of a 
like amount for a period of two months, after to agree to 
whatever drop may be awarded by Mr. Rupert Kettle as arbitrator 
in the case of the West Yorkshire miners. Some of the delegates 
are understood to have stated that they considered this pro- 
position a reasonable one, The deputation, on the part of 
the Miners’ Association, promi eir final reply on Mon- 
day. The same evening a mass meeting of some 3000 miners 
was held at Barnsley, at which the officials of the associa- 
tion were censured in no measured terms; but after a good 
deal of vapid speaking the meeting dissolved without any practical 
resolution being arrived at. On the Monday a largely attended 
meeting of delegates from the various lodges of the Miners’ Asso- 
ciation was held at ——— at which the resolution of the 
employers was somewhat feelingly canvassed. It was ultimately 
decided to adhere to the resolution passed on May 22nd, to submit 
to a reduction of 10 per cent. from the 574 per cent. given since 
1871. Acopy of this resolution was sent to the secretary of the 
Coalowners’ Association on Tuesday, and also to the members. I 
may state that at the meeting about 24,000 miners were represented, 
and that it is deemed highly probable that in many cases the men 
will be locked out by the masters, If this unfortunate ey 
should arise, it will be a matter for much regret, and will be in 
direct opposition to the advice prudently and wisely given to the 
men by the secretaries of their union, Messrs. Normansell and 
Casey. These gentlemen have, in fact, done all they could to 
avoid a dispute. 

The miners employed at Clay Cross who have hitherto been as- 
sisting the agricultural labourers have now decided to help the 
——— miners, who havea prior claim, they assert, to their 

elp. 

On Monday at Leeds an adjourned meeting was held of the 
creditors of Messrs. Tyers, Middleton, and Company, Hunslet 
Ironworks, Leeds. The liabilities of the firm were stated to be 
over £100,000, with assets as a going concern of equal amount. 
It was stated that the firm had been unfortunate with respect to 
certain of its mechanical appliances, and that trade disputes and 
other unusual matters have disturbed the ordinary working arrange- 
ments of the concern. It was unanimously resolved to wind up the 
estate by liquidation in bankruptcy. 

It is understood that at the meeting of the Yorkshire Engine 
Company held on Monday there was no dividend declared, owing 
to there having been a protracted strike of the workmen during 
last year. It is, however, stated that the company has now 
several good orders on its books. 

On Friday a further meeting of the shareholders of the Albion 
Steeland Iron Works, Limited, Sheffield, was held, at which it was 
stated that about £21,000 worth of debentures had been taken up, 

The dividend of Hydes and Wighill, Limited, is at the gua- 
ranteed rate of 10 per cent. 

It had been expected that this week would have brought a reduc- 
tion in the price of coal, but up to the time of writing none has been 
announced. In the Dronfield district of North Derbyshire the 
coke producers have reduced the price of hard coke by 2s, 6d. per 
ton, making it 25s. for that quantity. Very little coal can be got 
by the local merchants, consequently they have no difficulty in 
disposing of that which reaches them. A merchant doing a good 
business informs me that from one really large pit for which he 
sells he has had about four wagons in a fortnight! The men are 
not working well, and it is hardly the interests of the owners to 
ask them tov do so. Since my last letter three Sheffield manufac- 
turers have died, one suddenly. These are Mr. William Har- 
greaves, of the firm of Hargreaves, Smith, and Co. ; Mr. Alexander 
Robertson, of the late rm of Robertson and Carr ; and Mr. George 
Barnsley, of the firm of George Barnsley and Sons; all of them 
were well known and highly respected. On eae evening Mr. 
W. F. Jackson, late assistant works manager and engineer-in- 
chief at the Atlas Works—John Brown and Company, Limited— 
was presented with a gold chronometer, chain, seal, and purse of 
gold on the occasion of his leaving to take the position of works 
manager with the Steel Company of Scotland, near Glasgow. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

My report of the state of the northern iron and coal trades is 
this week as desponding and cherrlessasever. The outlook is as 
dark and dismal as it ever has been within living memory. The 
miners of Cleveland are still out on strike. The supplies of ore to 
the furnaces of Cleveland are therefore stopped ; and in different 
ways the allied industries of the Cleveland district are being in- 
juriously affected. The mine owners held a mreting at Middles- 
brough on Tuesday, and determined tuatif the miners did not resume 
work by Monday next a further reduction than the 124 per 
cent, already proposed would be insisted upon. The amount 
of the threatened turther reduction has not been stated. It will 
be fixed at a meeting of the mine owners to be held next Tuesday; 
but I am informed that it is not likely to be less than 7}, making 
the total reduction 20 per cent. That the miners will submit to 
this further reduction is not expected by any one, much less is it 
expected that they will resume work between now and Monday. 
The council of the Miners’ Association met on Wednesday and 
tried to arrange for a compromise, but adjourned their meeting 
till Saturday. The mine owners, however, will not abate one 
iota of their demands, and compromise is therefore regarded as 
impossible. Altogether there seems to be nothing for it but a 
long and bitter struggle, which will inflict upon the iron and 
oun trades of the North of England incalculable mischief. 

Mr. Grieves, the secretary of the Miners’ Association, has ten- 
dered his resignation in consequence of the men refusing to accept 
his advice in reference to the reduction. The resignation has been 
accepted, and will come into effect at the end of three months. 

The miners have issued to the different trades’ unions throughout 
the country, and to the public generally, a circular, in which they 
appeal for aid to enable them to continue their resistance. The 
fund at the disposal of the association is very limited—not more 
than £4500, or about £1 for each man, assuming that 4500 out of 
about 8000 are still left in the district. But so many have gone 
elsewhere that it is difficult to ascertain how many are still left, 
and this becomes all the more difficult, seeing that the ne 
subscriptions to the union funds have been discontinued. It is, 
however, pretty certain that a full third of the average number of 
miners have left and sought employment elsewhere. 

In spite of the desperate efforts made to keep the furnaces of 
Cleveland in blast by the importation of foreign ores, a good many 
of them have had to be damped down or blown out, Large quan- 
tities of ironstone have been imported from Northamptonshire 
and Lincolnshire. The former ore is in favour with the pig iron 
makers of Cleveland, but the latter is at a discount, and is only 
used because manufacturers are in extremis. Co quan- 
tities of hematite are also being imported from Spain, Messrs. 
Bolckow, Veuen, ant Go. having received from 4000 to 5000 
tons last week of ore, Some firms have still large stocks 
on hand, notably the Weardale Iron and Coal Company, who 
chiefly use the sparry or spathose ore of Weardale, in Durham. 
The state of the ironstone miners in Uleveland has not at all 
affected the ironstone miners of Weardale, whose wages have not 
been at all reduced, and who therefore continue at work as usual. 
But the quantity of ore raised in Weardale is very limited ia 





r ing 95,000 to 100,000 tons per annum, as com- 
genet. SO cheet 000,000 tons annually raised in Cleve- 

d. The firm of Thomas Vaughan:and Co. have blown out the 
whole of their South Bank six in number, and they 
have also damped down their eight furnaces at Clay Lane. Messrs. 
Bolckow, Vaughan, and Co. have now damped down all their fur- 
naces at Eston, and the Middlesbrough furnaces are likely to be 
damped down this week. Witton Park furnaces—or at any rate 
three of them—are still at work ; Messrs. Downey and Co, and 
the Lackenby Iron Company are ping down their furnaces, as 
are also the firm of Hopkins, Gilkes, and Co., and Lloyd and Co. 
Most of the furnaces not already damped down are working on 
reduced blast, and making that quality of iron for which there is 
the least request in the district. The furnaces already out of 
blast represent from 1500 to 2000 furnacemen unemployed; and 
if the strike is continued for another month, it is not too much to 
say that there will not be 1000 out of the 9000 or 10,00 blast 
furnacemen usually employed in Cleveland at work. 

The feeling on ” e at Middlesbrough on Tuesday was one of 
complete disorganisation and depressi No one d tounder- 
stand how to go about business. Everything for the time being is 
contingent upon the result of the miners’strike. If they were to 
resume work at once, there would, of course, be a reasonable hope 
of trade returning to something like its normal condition; although 
even at the best there is too much reason to fear that a long period 
of low quotations and slack demand is before us, and there are not 
a few capitalists who are firmly of opinion that the iron trade of 
Cleveland has been overdone. Within the last three years the 
Continent of Europe has greatly extended its productive powers, 
so far as metallurgicalindustry is concern America has brought 
her production nearly up to the level of her present requirements ; 
and yet, inspite of this tendency and that our best foreign customers 
supply themselves, a full third has been added to the productive 
aye of the Cleveland district within the last three or four years, 

n this view of the matter, there is certainly ground for the 
rostration of 


amount, not ex: 





opinion that we are likely to see a prolonged 
capital, At the present time, indeed, the trade of our pig 
iron makers is mainly confined to supplying the ironfounders of 
Lancashire, Yorkshire, and Staffordshire, and, most curiously, we 
send a e quantity of our pig iron to Scotland, a country that 
occupied for a long time the distinction of being the second largest 
iron-producing district in the world. Foundry iron is now quoted 
at 75s, to 80s. per ton, and forge iron may be bought at 60s. to 
62s. 6d ; but it is impossible almost to quote prices accurately, 
seeing that so many makers have little or no iron to sell, while 
the qualities most in request are just those of which there is the 
least ample supply. Contracts are therefore made to suit the 
peculiar circumstances of individual consumers. Finished iron 
makers are little better off. Most of them are Jooking forward 
to a compulsory stop of their works in consequence of the 
strike in Cleveland. me say they will not regret such a con- 
tingency, that trade has been impoverished for a long time, that 
prices have ruled so low as to make profit unattainable, and that 
they will be rather glad of the opportunity to lay off their works 
for the purpose of needed alteration or repairs. Very few finished 
ironworks are now making full time. Rail makers especially are 
short of orders, and white plate makers have more work on hand ; 
they do not get prices equal to their risks, Quotations are nomi- 
nally unaltered. 

In the Durham coal trade there is every prospect of a speedy 
fall of prices. The continued strike of ironstone miners is every 
day throwing upon the market larger quantities of coal for which 
there is no demand. A reduction of value must be the consequence 
of this state of affairs, and even although coalowners may endeavour 
to keep the supply as nearly as possible abreast of the demand by 
only working their pits three or four days per week, they cannot 
fight against a tendency so manifest andirresistible. The result of 
the continued decline of prices must be a reduction of wages, and 
the coalowners are even now contemplating another reduction of 
10 per cent, That this reduction will be stoutly resented is very 
generally sas, and there are some who profess to see in 
the immediate future a strike of such magnitude as to eclipse all 
the other strikes that have ever taken place in this country. It is 
sincerel¥ to be hoped that such a calamity, near and probable 
though it may appear, will be averted by the interposition of wise 
and prudent counsels, 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THIS week has been, as regards work, an idle week, and from 
one end of the district to the other there has been nothing but ex: 
citement and discussion. 

At Llanwonno, a hill amongst valleys, teeming with a coal- 
cutting population, a monster meeting was held on Monday to 
deliberate on the resolutions of the employers, and it was decided 
eventually to accept the 10 per cent., but to reject the third clause 
of the coalowners’ resolutions, 

This third clause is held in a most obnoxious light by the 
colliers, as it gives the employer the power to discharge the men 
at a day’s notice, This they hold to be arbitrary, and the general 
sentiment is that if this be accepted the power of the employer 
will be established so strongly that henceforth there will be no 
fighting against any regulations they may institute. 

The agitators of the community fan this feeling, and there is 
no doubt but that, if not withdrawn, the relations between master 
and man will remain for a mageee in an unsettled state. Indeed, 
I question very much if a strike does not eventually occur. 

he colliers have only themselves to blame, for I learn on 
excellent authority that the council of the Coalowners’ Association 
was instigated to add this clause from the rumour that the colliers 
with the exception of two or three of the leading works, intended to 
accept the 10 percent.reduction. At the excepted places the colliers 
would remain out on strike and be supported by others, and thus 
the association would be crippled. This clause gives the asso- 
ciation the power, in such an event, of ordering a general lockout ; 
but if all the colliers go peacefully to work, then the clause becomes 
inoperative. Thus, if the colliers mean well they have nothing to 
fear ; but if antagonistic they will suffer. The more orderly and 
prudent amongst them begin to see this. I have mixed amongst 
many this week, and am glad to note that a conviction of this is 
gaining ground, and that some begin to see that the action of the 
masters is simply for self-preservation, and is not tyranni 

I had a long interview this week with a shrewd intelligent col- 
lier, a leader amongst the men, and gleaned from him that the 
days of unionism as administered by a “ foreign” executive are 
coming toanend. He said, that during the four years of their con- 
nection with the union the contributions from Wales had amounted 
to £48,000. Now, said he, ‘‘ At a most critical time the union 
has no back to fall upon.” In future he looked for local govern- 
ment, “and should advocate a representation of their own men, 
men from among themselves, not such as Halliday, Picard, and 
Brown ; and by keeping the funds raised in their own hands, with 
simply a paid secretary, they would be able better to cope with 
the employer.” I inferred from his remarks that the colliers 
hold a successful strike to be impossible ; but owing to the great 
number of unthinking minds in the district, swayed by influence, 
SS nee a: Degree, 5 a ant Se omy at serious 


events store, 

At ‘a Mr. Crawshay has given notice to the whole of his 
m staff, When that notice expires the men will have to find 
m attendance themselves. If this, again, be extended to the 


long 
appear that all this is to be 





Large meetings have been held this week ‘in the neighbourhood 





of —— all work has been stopped, and the streets have been 
filled with idlers, On Tuesday, at one of the meetings, it was re- 
solved to go to work on Wednesday, on condition that the masters 
received a deputation to discuss the third clause. 

le of the colliers had a marked effect at Cardiff, and 
coal was quoted in some instances at an advance of 3s, per ton. 
At various pits the men took out their tools on Saturday night, 
and nothing certain as to their attitude will be known until the 
next meeting of the Coalowners’ Association. 

With respect to the ironworkers there seems a greater willing- 
ness to accept the reduction, but I regard the iron and coal trades 
of Wales as being in a most critical state. The price of rails is 
now quoted from £8, but ironmasters say that they cannot manu- 
facture at this rate, so the present reduction is simply a forerunner 
of others. As regards I heard this week from one of the 
chief offices that offers of coal at almost any price were made to 
the principal daily. One of the largest railway buyers also states 
that he can get any quantity for 12s. per ton. 

The lament in most of the works is that trade has been driven 
out of the country by the exceptionally high prices paid for labour 
and material, I saw lately the scale of wages paid to the whole of 
the colliers of South Wales, This was prepared by Mr. Dalziel, of 
Cardiff, secretary to the Coalowners’ Association, and is thus a most 
reliable document. From this I learn that the firemen of the 
Rhondda Valley get £130 a year; that the colliers of Brithdir- 
under-Dowlais get 72s. a week ; and all the Dowlais colliers 60s. 
aweek; and that the mean price, taking 12s. 6d. as the maximum and 
7s. 6d, as the minimum, would be, say, 9s, per day as the average 
wages of the colliers in Wales. The men of Gelli get 12s. 3d. per 
diem ; Gilfach, 7s. 6d. 

The last aspect of the situation I must briefly give. At Darran 
the men refuse to return unless the third andfourth clauses are 
rescinded. At Plymouth only part of the colliers have given in, 
and the bankers have struck. 

At the College Ironworks and at Cyfarthfa and Dowlais the iron- 
workers have resumed work. The Mountain Ash workers refuse 
until the third clause is withdrawn. Cyfarthfa and Doulais colliers 
will work until the masters meet again. The men at Pengaw will 
agree to a reduction of 4d. on the ton, but not ten per cent., and 
they object to the third and fourth clauses, 

This seems the general tone of things, and it is anything but 


opeful. 
At Llantwit Main Colliery the boiler blew up on Monday; there 
was much destruction but no loss of life. 



























































































PRICES CURRENT OF METALS AND OILS. 
1 > II 1874. 
Oastings—Large— 44. dad, £8 4. Iron—Pigin Scotland— | 42d, «4 #. d, 
Birmingham ........|11 0 ..1210 0 No. 1 ceccseceee| 415 04-0 0 0 
Cleveland .... 85 «9 090 418 0.000 
Lancashire 810 Wo” 
Staffordshire v0 -000 oO 4lo0 ..000 
Scotland .. 8 0 W000 ~/ 476.0 0080 
Wales .... -|/ 00 -0 00) We.8 ccccccccee|] 460 «0 0 @ 
scescccecses| 8 O 13 0 0|| PipesinGlasgow ....) 5 0 «9 0 0 
Castings —Small— | Platesin Glasgow ..../12 © ..14 0 0 
Birmingham ........|/1610 ..19 0 0|| Vorkshire ......;1815 ..16 0 Wu 
Cleveland. ... 1910 «M0 0 Riils—Cleveland ....| 90 ..9 5 6 
Li re «|14 0 «IY OO G Wessesesee, | 10 0 «1010 uv 
Staffordshire 00 .000 South Yorkshire. 910 ..10W 0 
Seotland .. 114 0 18 0 Oj) Weed ccccccess 80 8560 
Wales ..... -| 00 «000 Rails—Old— 
Yorkshire -|18 0 ..90 0 0|| Cleveland 60 .700 
Oopper — British — cake | Staffordshire 00 .000 
tom ..seseeree | 83 0 ..84 0 0) Yorkshire eooe| 7 0 &6 O00 0 
Australian, perton ..|84 0 ..87 0 0 Railway Chairs— 
Best Selected ........|84 0 ..»6 0 0) Glasgow......00..| 510 ..6 00 
stereee coeee | 94 0 «96 0 0 Rofined metal... ....| 40 «42 6 
Chili Bars............|78 0 ..77 0 0 Do. in Wales oe) 70 6 BOW 
Do, refined ingot..| @ 0 ..0 0 0|| Sheets, single, in— | 4 
Sheet.....ssecsecevee | 90 O «93 0 0 Cleveland........)13 0 «40 0 
Spanish Cake ........| 0 0 ..00 0) ~}1810 «1410 © 
Coke, Cleveland ........| 1 0 «1 3 0 13 0 ..15 0 0 
eee wh FS -|8l0 .16800 
10 .00 0)| -|14 0 «160 0 
ae. 6.0m sscecsecesccesess | 58 O «54 0 0 
Lead, Pig, Foreign pr.tu.|19 5 ..1915 0 
cocsesee| 1 2 22 6 0 English, W.B......... }2210 ..28 0 ¢ 
wedes | 010 -o1ml¢ Other brands . w15 «2h 0 0 
| Red or minium -/31s .000 
ordinary | 016 ..018 0 | Sheet, milled . }2210 .000 
Converting ......) 015 ..0 00 Bhot, pate..c. 6*OoO «8 00 
Other sorts 19 ..014 0|| White,dry........../9% 0 ..29 00 
Black.. 06 .010 0 Groun oil -|@0 ~@0600 
Glasgow @15 = .. 4 0 © | Oils, pertun,seal,Pale..| 37 0 ..0 0 0 
Brown ..... ..../30 0 «31 0 ¥ 
Engine ... o1g ..013 0 Yellow to tinged... | 38 0 ..3 60 
Furnace . O14 ..16 006 Linseed......+0.-055./93 5 «00 0 
House 015 .100 Olive, Gallipoli -'%&o .000 
Londen—Best.... 136.15 | Spanish. .|810 .49 00 
Other sorts ......) 1 2 «1 8 3)) oe ceese -| 3410 «i415 0 
South Yorkshire— | (Cc. 
Best ordinary....| 016 .. 018 0 Price & Co.’s), p.gal.| 0 3 6..0 0 0 
Conv ol .01 6 Rapeseed, Knyish pale| ¥210 .. 0 0 0 
07 6.010 0 Brown ..........|3010 ..0 uy 0 
00 .0080 Foreign pale ..../34 0 - 35 0 0 
| 017 ..018 0 Brown. wu, 00 «© 00 0 
soveee| O18 4.015 0 Sperm,vody ......5 00 . 000 
Tron— | Whale, South Sea,pale| 31 0 .. 0 0 0 
Angle in Glaxgow ..../1110 ..12 0 0 FUME scccsccccs | 29 O 2.80 6 O 
Bar, Welsh, in London|10 0 .1015 0 Kt, Fish ......|;9510 «uv 0 0 
Glasgow ......../1110 ..0 0 0 Yellow. ......../i0]ly . 000 
Staffordshire «+1413 6 || Quickstiver, per bottle .. | iv 15 «0 v 0 6 
Wales ...... «+ O © © | Spelter, Silesian, pr.tu../ 232 5 ..2215 0 
Yorkshire best .. 14 0 0 English, V. coooee| OO 200 0 
common +13 © © | Steel, Bessemer, Rough..| 11 0 «24 0 0 
Cleveland— | |, Do. do., manufactured .|/16 © .29 0 0 
Avule and bulb .. | 10 10 1110 0 | Do, cast, Shettieid.... | 28 0 ..80 0 0 
Boile~ plates .... | 13 0 1B 6 YW) * o .6 00 
Gavle iron ....../1110 2.12 0 0 20 .3 00 
Nailrods ........|10 0 1010 0 0 .2 00 
Rivet iron ...... | 1110 12 0 6 6 0 «38 60 
Ship plates ..... }10 10 1110 0) 5.000 
Cleveland, common ..| ¥15 ..10 5 0 00 .v 00 
Best .eesesveess | 1018 2.1015 0 l101.0  :.1060 0 
Best best ........ | 41 10 1 0 }10 0 110 0 
Puddied ........,6 0 ..6 5 0)| trereesecees | JOLO 20 0 
Hoops, first quality— | Refined, in blocks | 102 0 +040 0 
Birmi eves | 1815 -14 5 0 | Straits, fine—cash .... | 1000 mo oO 
e For arrival ...... | 00 0 wie o 
0 | T% » per bux, 135 
0! sheets, London— | 
0} ete 0..114 0 
0 | o.23 10 
Nailrods eo. | 210 
ow 0) © 0eee o.23 8 0 
ish, 0.) | 
0} 
Pig in Cleveland— | J. ow /| 19 0..110 @ 
CS Seer 1} . so | 116 0.118 0 
. ch 115 0.117 0 
| . di o/ 93 0..2 40 
1} . 0 O7}.. 0 0 8 
eee || Sine, sheet .....perton| 27 0 0..29 0 
. oe || Sulphatein Glasgow ..| 12 0 0..14 0 0 
Pig in Wales 0|| Manufactured Iron ..., prices nominal, 
PRICES CURRENT OF TIMBER. 
1874, 1873, 1874, 1873. 
Per 4% 28/48 £4, Per Load £4. .\/ 4824, 
Teak... . +13 0 1410/14 0 14 10 || Canada, Spruce Ist..18 01310111012 9 
Quebec, red pine .. 310 610/310 5 10 Do, 2nd......10 10 11 10/10 O11 5 
-40 610);3 560 1010 1110/10 O11 & 
45 0}4 0 410 10 011 0/101011 
«80 0}7 090 -14 10 17 10 | 14 10 15 lo 
+ 510 o}6 060 -13 10 15 10 | 123 10 1410 
+710 8 0/415 6 0 10 101410; 9 018 9 
-7 0 0}410 5 0 9000/0 ov 
5 0 8 0|5 0 610 +0 0 0 0/101018 0 
- 310 610/310 6 0 + @ 0 0 0/10 01010 
+ 215 6)215 3 5 -12 10 1410/12 01310 
40 6140465 -13 01410/10 01310 
- 210 5)212 380 ++e1l 10 13 10| 9 1010 10 
415 615/410 615 ++ ¥101110| 7 5 910 
410 0} 410.6 0 ad. sd.) ad, ad. 
-«» 4 0 610) 4 0 610 oseel4 617 6/12 613 6 
oo0o00;0000 ooee13 614 6/10 611 6 
ssesee 9 012 0/0 00 0 +++-19 615 0/ & 6lo 6 
8 © 9 0| 81010 0 Mi24e £44) £6 48, 
St. Petersburgl0 011 Oj11 01310 +eeee80 085 0/1000 0 0 
Deals, per 0. ms Se +20 023 0/3310 35 0 
Quebec, Pine 1s 027 0/% Om 0 270 © 800 0 | 250 © 260 0 
Qnd . .. +015 017 10/14 1016 0 «+250 © 260 0 | 235 0 230 0 
Brd..+..+00+012 1014 0/10 0 1010 














A car of oil on the first Harrisburgh f t train, east for Phila- 
delphia, took fire a short time since at six miles east 
of Harrisburg, and before it could be —— 

two cars loaded with and one car with 
live About thirty hogs to About 200ft. 
of was d ed, the rails a t by the heat. 
The ph wires were broken down, the poles being burned off. 


The Pacific express east was. detained two hours. The mail train 


west was also detained about two hours, 
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THE WATER SUPPLY OF LIVERPOOL. 

We recently noticed the magnificent works which have 
been constructed for the purpose of supplying the city of 
Dublin with water, at a cost of over £600,000, and capable 
of furnishing a daily quantity of fourteen million pa re 
We now purpose to describe the present condition of the 
water supply of Liverpool, and the steps proposed to be 
undertaken for its improvement. 

Liverpool was one of the first of our large towns to take 
in hand the construction of works ona large scale to supply 
water by gravitation. Manchester and Liverpool were the 
first applicants to Parliament for permission to anticipate 
the wants which, from the constant increase of the popula- 
tion, they foresaw must be supplied. The water supply of 
both these cities was in, the ds of private companies, 
who, like the London companies of the present day, fur- 
nished a most inadequate supply, especially for the purpose 
of extinguishing fires; in 1847 the report of the sani- 
tary commission had so impressed the local authorities with 
a sense of the paramount importance of an ample water 
supply, that the Corporations of Liverpool and Manchester 
both applied to Parliament in the same session to buy up the 
respective local companies, and at thesame timeto undertake 
the construction of extensive catchment schemes to enable 
them to supply their citizens with, it was thought, an almost 
unlimited quantity of pure soft water. Up to this time 
Liverpool had been supplied entirely from wells and bore- 
holes sunk in the new red sandstone under the town itself; 
but as the pumping was continued, some of these wells 
failed, and new ones had to be sunk in the adjoining 
country, where there was less risk of contamination from 
the surface drainage, and also of the water becoming 
brackish by the infiltration of the sea, which was found to 
take place in the old wells as the natural level of the fresh 
water was reduced by pumping. 

The well at Green-lane has proved one of the most 
successful in the world, and no less than three million 
gallons a day have been raised from it for considerable 
periods without intermission. 

In 1846 Mr. Robert Rawlinson, C.B., submitted a report 
to the corporation recommending that body to obtain a 
supply of water from Bala Lake in North Wales, the 
source of the river Dee—the Ribble, Mersey, Irwell, and 
Weaver being rejected on account of their polluted state. 
Mr. Rawlinson proposed to construct works at Bala Lake, 
so as to impound additional water, and also draw below 
the existing surface; by the adoption of the plan 
suggested by him, sufficient storage could be ob- 
tained to insure a supply of 20,000,000 gallons daily 
for 100 days. The estimated cost of the works was 
£800,000. This scheme was not adopted, and in 1847 an 
Act was obtained authorising the construction of 
works at Rivington, about seven miles from Bolton, and 
twenty-five miles from Liverpool. This project was designed 
by Mr. Hawksley, and encountered very severe opposition 
from a large number of the inhabitants, so that for some 
years after the Act had been obtained nothing was 
done beyond purchasing the land, and the plan of 
extending the wells was revived. In 1850 the late Robert 
Stephenson was consulted, and his report on the water 
yielding capacities of the red sandstone, and the probable 

ield of any wells or tunnels sunk in that material, 

me the standard work on the subject. He reported 
against the proposed extension of the wells, and recom- 
mended the corporation to proceed with the Rivington 
scheme. This was accordingly done, and the work was 
practically completed in 1858, at a cost of about £900,000. 
The water from 10,000 acres of moor and mountain land is 
collected in seven reservoirs, having a collective area of 
550 acres, and capable of containing 3268 million gallons. 
An additional reservoir is now in course of construction, 
which will have an area of seventy-three acres, and will 
contain 1000 million gallons. When these works were 
projected it was thought that the water supply of Liver- 
La would be disposed of for all time, and that the old 
wells might be filled up. Unfortunately this has not proved 
to be the case. Unlike the Dublin Waterworks, where the 
mean rainfall was calculated to be much less than has 
proved to be the fact, at Rivington the mean rainfall was 
assumed to be 48in. per annum, whereas only in six years 
has the rainfall equalled that amount—the average being 
46in. The quantities to be given off for compensation were 
based on a mean rainfall of 48in., which is really about 2in. 
above the mean, and no allowance was made for the rainfall 
under 48in. So unjust was this calculation, that in 1861, 
when allowing 8,300,000 gallons daily for compensation as 
required by Act of Parliament, there remained for the use 
of Liverpool out of the entire yield of Rivington only 
6,176,865 gallons per day, a quantity less than that given 
for compensation by 2,123,135 ons. In 1865 about 
one and three-quarter million gallons a day of this compen- 
sation water was purchased from the millowners at a cost of 
£50,000. In 1866 the late Mr. Duncan, the able engineer 
to the corporation, reported that when the new reservoir 
is completed the total available supply for Liverpool 
which could be relied upon from Rivington would only 
amount to ten and a-half millions per day, and that 
in a very dry season this quantity might fall as low 
as six millions, as it did in 1865. At the same time 
the wells were kept going and yielded about four 
and a-half million tollous a day, making a total of 
fifteen million gallons. The population to be supplied was 
then estimated at 600,000, and at 30 ons per head per 
day would require a daily quantity of eighteen millions. 
Mr. Duncan therefore al the Town ouncil that no 
time should be lost without endeavouring to secure “ such 
a supply as would prevent all patchwork and uncertainty 
for py future.” He accordingly prepared a most com- 
prehensive report upon the anal le sources of supply, 
comprisi Weindetenene, Ulleswater, and Hawsewater 
lakes, the head waters of the river Lune, the Ribble, the 
Hodder, the Elwy and its tributaries, the Ceiriog, and 
finally, Bala Lake. Mr. Duncan arrived at the same 
conclusion as Mr, Rawlinson had done twenty years before, 
and be eeiaded. the coma’ te lok to Bab 
for the future supply of Liverpool. The details of his 





scheme differed slightly from those of Mr. Rawlinson, and 
the cost of the works was estimated at £1,500,000, as com- 
pared with £800,000. Those in authority at that time had 
not the foresight of their engineer, and frightened at the 
million and a-half of money, they determined to adopt 


the “ patchwork” principle which he condemned. Accord- | 


ingly Mr. Duncan prepared a second report on the best 
means of improving the local supply, or, in other 
words, the extension of the well system. This re- 
port, which constitutes a ect treatise on the whole 
theory of wells, described the two new wells then being 
sunk at Dudlow-lane and Bootle. Mr. Duncan reported 
that by putting down additional wells increased quantities 
of water could be obtained, but that by doing so the day 
would only be — by a short time wees a more 
permanent and suitable supply would have to be procured, 
that by increased pumping, the water level in the sandstone 
would be lowered more rapidly than before and the wells 
become useless, In conclusion Mr. Duncan reiterated the 
statement that the day had arrived when prompt measures 
should be taken in the matter. 

Unfortunately for the inhabitants of Liverpool, they 
were soon afterwards deprived of the services of one of the 
most able and energetic engineers that ever served a cor- 
poration, and up to the present time no steps have been 
taken to carry out the recommendations contained in the 
two reports of Mr. Duncan, beyond proceeding with the 
Yarrow reservoir, which is not yet finished, and completing 
the two new wells. The total cost of the works now 
amounts to nearly £2,500,000. The supply from Riving- 
ton and the wells necessarily fluctuates, owing to the 
variation in the rainfall, the minimum supply was in 1866, 
when Rivington yielded 7,542,346 and the wells 5,422,365, 
or a daily total of 12,964,711 gallons per day. Last year 
the maximum quantity was supplied, of which 11,598,572 

lons a day were derived from Rivington, and 5,870,471 

rom the wells, making a total daily supply of 17,469,043 
gallons. This gives a daily supply of 28 57 gallons a head 
~ day, including the water a for trade purposes. This, 

owever, was with an intermittent and not with a constant 
supply, which should be given in all cases if practicable. 
In 1873 the water was only supplied on the average for 
nine and a-half hours per day. In 1865 the water was 
only supplied for three hours a day, and the supplies for 
baths and some other public purposes were cut off. 

In a recent report by the present borough and water 
engineer, Mr. Deacon, he estimates that “assuming the 
demand to be increasing only at the same rate as the popu- 
lation, a domestic service of 13,567,123 gallons per day will 
in 1875 put the town in much the same condition with re- 
ference to supply and demand as in 1866.” In fact, if the 
approaching season should prove a dry one, the conse- 
quences to Liverpool must be most disastrous, for the new 
reservoir not being completed, it has not been available 
for storing the floods of the past winter. The results 

rove the correctness of Mr. Duncan’s judgment, and had 
his advice been taken, by this time no doubt the new 
works would have been sufficiently advanced to have placed 
the town out of any danger from a drought. At length 
the local Solons became alarmed, and Mr. Deacon was in- 
structed to take various measures for the prevention of 
waste of water in the town. At the same time Mr. 


has | Jackson, who has charge of the Rivington works, was in- 


structed to prepare a report upon new schemes for the 
future water supply of a Mr. Deacon went 
vigorously to work, increased the number of waste water 
inspectors, invented and applied his waste water meter— 
which we illustrated and described fully in our impression 
of January 23rd of this year—and the corporation applied 
to Parliament for additional powers respecting the quality 
of fittings, powers to stop leakages in private dwellizigs, 
and also to prevent the pollution of the wells—for it was 
ascertained that the last new well had become so foul that 
the water was unfit for consumption. By the action of the 
ratepayers, under the Borough Funds Act of 1872, this bill 
was not sanctioned, and consequently the corporation is 
obli to meet the impending water famine with their 
hands fettered by their i limited powers. The re- 
rt of Mr. Jackson on the new sources of supply has just 
n issued. The districts reported upon are nearly the 
same as those mentioned in Mr. Duncan’s report, with one 
addition, viz., the district of country situate to the east of 
the Preston and Lancashire Railway, from which the waters 
of the river Wyre are derived. 

1. Ulleswater Lake is condemned on account of its low 
level, great distance (upwards of 100 miles from Liverpool), 
and contamination from lead mining. 

2. Haweswater Lake is the only one of any magnitude in 
Westmoreland at a sufficiently high level to ee the water 
to Liverpool by gravitation, but the areas of the watershed 
and of the lake are both small, and would involve very ex- 
pensive works to provide sufficient storage. 

3. Head waters of the Lune. The principal valleys are 
occupied by railways, and the waters are so brown in 
wet weather that this is not deemed a desirable source of 
supply. 

4 The river Hodder. This locality ranked second to 
Bala Lake in Mr. Duncan’s estimation, but since 1866, the 
Corporation of Preston, profiting by the inquiries of the 
Liverpool Corporation, have appropriated one of the _ 
pal feeders. This source of supply is thus destroyed, 

5. Windermere Lake. The only objection to this scheme 
—in Mr. Jackson’s opinion—is the fact, that owing to the 
low altitude of the lake above the sea, every drop of water 
would have to be pumped up to Liverpool, involving 
the erection of three pumping stations on the route, 
with small reservoirs at , and the construction 
of a sto reservoir at Ormskirk. An Semngting 
sewer would be required to prevent the fouling o' 
the lake by the sewage of Ambleside and Bowness, 
and ee of main to ” Pw —_—— to - 
pee we or regulating the level of water in the 
lake, e drai area is tute of 60,000 acres, and 
the area of the lake itself is upwards of -3000 acres. Mr. 
Jackson estimates the cost of delivering ten million gallons 
a day at the north end of Li including a 36in, 
main, and capitalising the cost of pumping, at £1,714,000. 
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If twenty millions a day be obtained, the cost would be 
£3,052,000, Mr. Duncan considered this scheme one which 
presented insurmountable difficulties, and those not only of 
an engineering character; and we cannot imagine that 
any engineer would ever recommend an important com- 
munity to be dependent for its water supply on a pumpiug 
main sixty-four miles in length, and three or more pump- 
ing stations ; the least failure in this lengthy and weak 
means of supply would leave the town destitute of water. 
6. Bala Lake district. Mr. Jackson evidently does not 
approve of this scheme, and his calculations certainly differ 
from those of Mr. Rawlinson and Mr. Duncan, not only as 
to the cost of the works—for which the difference in prices 
of materials may account—but also as to the amount of 
water which can be abstracted from the lake; in fact, he 
states that the supply is not sufficient to furnish the canal 
company with some water to which they are entitled. 
Another objection is that the ubiquitous railway has re- 
cently been constructed close to the bank of the lake, and 
would have to be raised for a distance of four or five miles; 
another railway has taken possession of the site of the 
compensation reservoir for supplying the river Dee. The 
distance from Liverpool is seventy-eight miles, fourteen 
miles further than Windermere, and Mr. Jackson estimates 
the cost of obtaining ten millions a day from Bala at 
£1,926,000, and for twenty million gallons per day at the 
same cost as the Windermere scheme, but, in his opinion, 
with infinitely less chance of extension than that scheme 


possesses, 

7. The river Wyre district. We now come to Mr. 
Jackson’s own particular scheme, and which appears to 
have been most unaccountably overlooked by his prede- 
cessors and the adjacent towns of Lancaster and Preston, 
who have lived in ignorance of the vast sourge of water 
supply almost at their door, which Mr. Jac has 80 
opportunely discovered. Mr. Jackson compares Bala un- 
favourably with Windermere, because the area of the 
watershed of the former is only 36,000 acres, with a lake 
surface of 1100 acres in addition; whereas the latter has 
only a drain: area of 60,000 acres, and a lake surface 
of 3000 acres; but he approves of the Bleasdale district of 
the Wyre, although it has only a drainage area of 12,000 
acres, and no lake area at all, and involves the construction 
of an enormous artificial reservoir. In addition to this 
12,000 acres, Mr. Jackson states that the water can be 
brought into the reservoir from another 6000 acres, by 
some means which he does not indicate, and from these 
united sources he expects to obtain a supply of thirty 
million gallons per day. In conclusion, Mr. Jackson con- 
siders that under the altered circumstances of the case since 
Mr. Duncan’s report, that the Bala Lake is not an advisable 
district to go to, and that the choice lies practically between 
Windermere and the Wyre or Bleasdale district. To bring 
twenty million gallons a day from Windermere would cost 
over £3,000,000, and to convey thirty million gallons a day 
from the Wyre district to Liverpool, £2,000,000. 

It is not possible within the limits of a single 
article to enter into all the merits of the respective schemes 
reported upon by Mr. Jackson. The mere difference in 
drainage area to which we have alluded does not decide the 
respective merits of the several projects, 

The amount of compensation water to be provided for, 
cost of the works, and in one case the objectionable feature 
of pumping, have all to be taken into consideration, and no 
doubt these points will all be fully discussed before the 
Bleasdale, or any other scheme, is adopted by thecorporation, 
more especially as it has been decided to lay the whole 
subject oe some eminent engineer. The manner in 
which the report, with its recommendation to spend 
£2,000,000, was received by the local authorities, affords 
a strong contrast to the apathy displayed by them since 
1866. One eminent councillor considering it a very rash 
step to countenance the spending of “only” two or three 
millions, when in all probability in a few years a much 
larger sum would be required, he considered that something 
was wanted on a grand scale, and suggested that the supply 
should be obtained from Scotland, which could only be 
carried out by Government as a national undertaking. 

This is opening up a vast question, and we may return 
at some future time to the advisability of the whole water 
supply of the kingdom being undertaken, or at all events 
mapped out, by Parliament. 








IRRIGATION WORKS IN INDIA. 


Means of rapid communication and a developed system of irri- 
gation are the two great wants of India—a country eminently 
adapted for the amplification of important engineering works, and 
offering encouragement toand great scope for the energies of clever 
men, especially for hydraulic engineers, to open up the fertile 
resources of the country by means of extended works of irriga- 
tion. At present the system of flooding the fields for the growth 
of wet crops may be considered in its infancy, as the formation 
of the Public Works Department is comparatively so recent. At 
no very remote period, either when the officers of Government 
consist of one class or a compact scientific body, or when schemes 
may be developed by private enterprise and backed by public 
companies, it is not too much to predict that the irrigation works 
of India may assume proportions of such consequence as to 
admit of their being considered monuments of skill and labour 
of the very highest order of their class, or as examples for 
engineering reference. ae 

Each province has its own peculiar mode of utilising the 
annual supply of water for the purpose of irrigation; but that 
supply all over the country has its maximum and minimum so 
very far removed from each other as to offer great inducements 
to the engineer to promote schemes of such a nature as that the 
greatest quantity of the greater supply may be made available 
to the best possible advantage. Large rivers take their rise in 
the hilly ranges, and with their affluents produce a supply during 
the rainy season of great magnitude. A portion of this large 
volume, as it rolls on, becomes an instrument in creating food 
for the people by the irrigation of crops, while the other, and 
much larger portion, runs to waste. It is yet to be seen if this 
surplus may not be made use of as a vast motive power to drive 
machinery to deal with the produce the first portion has 
Grinding corn, thrashing grain, and crushing sugar cane, could 
be performed by the immense ambunt of power which passes 
over the falls and dams that cross the rivers of India. ; 

The surplus head of water—the sine qud non of hydraulic 
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engineering—at present runs to waste, and flows onwards to the 
sea, On the other hand, the minimum supply passing down the 
rivers in the dry season is small in comparison, and points out 
- the necessity of adopting means to secure as much of the boun- 
tiful supply as possible, by impounding a reserve quantity to be 
sufficient in times of drought to meet the wants of the people, 
either for the purpose of cultivation or consumption. 

The Province of Mysore, in Southern India, contains innu- 
merable examples of old native engineering of a very primitive 
description, for obtaining water by means of dams formed across 
rivers, or by large banks across the valleys of the undulating 
inland country. By the former method the supply is obtained 
and all utilised during the wet season; while by the latter 
method the supply is impounded in tanks in such quantities as 
to allow of a continued system of irrigation going on year after 
year by the best class of tanks. There is, however, a very large 
number that only give a sufficient supply for one crop annually, 
and amongst them that supply is sometimes found to be insuffi- 
cient. The tanks in Mysore vary considerably in area, depth, 
and form. From acouple of hundred feet across and 2ft. or 3ft. 
in depth, they extend to two and three miles across to 50ft. and 
60ft. in depth. The principal and most important follow the 
natural main drainages of the country, forming a chain in num- 
ber of thirty or forty. The last or terminal tank receives its 
supply from its own immediate catchment basin, and also that 
which is discharged over the waste weirs of each of the tanks 
above in the chain when filled by plentiful rains. 

The banks—the principal part of the tanks—are works of 
importance, and bear record of very fair skill and undoubted 
perseverance. The history attached to these works is generally 
unreliable, as there are no archives to which reference can be made. 
What is known is handed down from one generation to another, 
and rendered by individual natives to those who seek for informa- 
tion after a reckless fashion, when each story is compared with 
another, indicating the tendency of the Indian to exaggeration. 
At the same time it should be understood that he may not wil- 
fully in to distort the truth, and may consider himself quite 
correct, imbued as his mind is with the strange mythology of his 
country. There are, however, instances of true records in isolated 
cases—such, for example, as a stone slab buried in the earth, 
with an inscription cut into its face, and, although brief, a 
statement is given of when the work was commenced, and 
under whose authority the work was promoted. The rajahs of 
the old dynasties were the promoters of these works, and although 
carried out by forced labour, their utility can scarcely ever be 
questioned. There are instances of abortive attempts having 
been made on a large scale—such as endeavouring to impound 
water by throwing a heavy bank across a stream which had, in 
course of time, obtained a deep bed well scoured into the soil 
down to rock. Such undertakings have failed in streams that 
conveyed away to the large rivers the drainage of an immense 
tract of country, and a volume of water not easily dealt with. 
A careful inspection of the ruins of these particular failures shows 
that the works had been commenced without proper consideration, 
and doubtless required a great deal more forethought and skill 
than appears to have been given to them. 

It is, however, satisfactory to observe that many of the 
tanks constructed along the chains on the main and intermediate 
drainages, as already described, where the surplus water of the 
upper falls into the lower tanks, are at present in such condition 
that they may by a thorough system of engineering treatment be 


brought to produce the most incalculable advantages to the native | 
When a casualty takes place, such as | 
a breach caused by an overflow of water over a weak portion, say | 
the top of the bank, or a burst at the bottom or “ toe,” it may | 


farmers of the province. 


generally be traced to neglect in the first case, by the earth 
having been disturbed and trampled down, and in the second 
case through a neglected leak during a term of non-maintenance; 
the result of the revolution that operated in India from the 
time of the reign of the old kings, or rajahs, to that of the 
English rule and supervision of such works. 

The skill and perseverance of the old Indians is still further 
manifested, and to a greater extent, in their works for obtaining 
water supply by meansof dams. The rivers Cauvery and Hema- 
vutty take their rise in the range of hills of Coorg and Munzerabad 
in the south-west part of the country, and on those rivers there 
are a great number ot dams which divert the water into irrigating 
channels on one side, and in some cases both sides of the river. 
They are more or less in very bad condition for want of proper 
attention ; others are breached, while the channels belonging to 
them are thrown out of work, and the lands under the channels 
are in consequence uncultivated, On a careful inspection the 
breached portions generally indicate the cause of failure, which 
appears to liein the defective materials which had been employed 
in construction and in the body of the dam. The old native 
engineers, if they be so denominated, appear to have ignored the 
fact that pressure with “head” would in the end dislodge the 
earth and small stones which they had used for the interior of 
their dams. Water is a faithful servant if kept in its place of 
duty, but a very tyrannical master. It gives its orders in impe- 
rative and unmistakeable signs in the old tanks and dams of 
Mysore. To those who care to investigate, or may be concerned 
in their restoration, the “head,” and as before stated, the sine 
qué non of hydraulic works, although necessary for use, when 
obtained by means of the dam, is nevertheless the opposing 
element that has to be contended with at works of this class ; it 
is therefore imperative to employ such materials and workman- 
ship to meet that force which never commits an error or fails to 
find out all the weak points in design, or construction. 

In cases where casualties have taken place there is vcular proof 
that some of the old native engineers attempted too much. They 
attempted, and expected to hold back the river water, thinking 
that an impermeable dam could be built by making the body of 
sinall stones and earth ; but although dams of this design held 
together at the outset, the head of water with time to back it 
had its way, and percolating right, left, and centre, ultimately 
carried away the weak portious and small particles, A settle- 
ment would then be the consequence, when with a very extraor- 
dinary flood and an unusually increased pressure a breach would 
form, and the increased velocity ef the water rushing through 
the gap carry all before it, including the large stones forming the 
protection on the outside. There are other dams still in working 
condition which are constructed on a different design, and indi- 
cate better judgment and skill. They appear to have been made 
to allow the surface water to pass through as well as over them, 
and instead of the body being composed of earth and small 
stones, it is raised of stones of a medium size, with small stones 
about the size of gravel jammed into the joints; and this for- 
mation resting on the solid rock foundation in the bed of the 
river, and protected in the front, top, and rear, prevented loss in 
any way arising from scour, in consequence of the body of the 
work being composed of immovable stonework capable of with- 
standing any of the future extraordinary floods that might come 
down the rivers. But although the ency of this class of 
dam may be undoubted, it is not advisable to allow the water to 
run to waste, especially in the dry seasons, in cases where the 
winimum supply may & utilised to the greatest advantage for 





THE ENGINEER 
ting the second crop of rice, or for 


the p' of supplying 
water to the cultivation of sugar cane. To take these ja in 


their present state, and make them impermeable, is the future 
work of the Department of Public Works, and it remains to be 
seen what they will do with them. 

Adverting to the construction of the banks for forming the 
tanks, it may further be observed that, although they must have 
entailed an enormous amount of labour, they cannot be compared 
to that which must have been given to making the dams across 
the rivers; for, in the first instance, the difficulties could not be 
80 great, owing to facilities afforded to the workers during a dry 
season in being able to work on drysoil. Again, they were not of 
necessity required of such strength, asthe supply of water to be dealt 
with could not be of such magnitude; as in the case of 
damming up a river, especially as a bank, as part of a tank, 
the front or water face need only be protected with small 
stones, while the top and rear slopes are left unprotected by 
reason of the tank when overcharged with water escapes over the 
waste weirs connected to each. The large stones which form the 
coating of the dams on the rivers are, on the contrary, works of 
considerable importance that not only indicate an immense 
amount of labour, but a very familiar knowledge of stonework, 
as the principal number used are quarried and brought in some 
cases a considerable distance. Considering the rude mode of 
transit adopted by the natives of India in conveying heavy weights, 
the necessary amount of work may well be imagined by the size 
of the stones that exist as part of the works now described. 
Stones forming the front and rear slopes measured in instances 
15ft. by 5ft. by 3ft., weighing from 15 to 17 tons each. One of 
the dams on the river Cauvery may be cited as an example to 
give the quantity of stone that had to be employed in its con- 
struction. The dam is 1800ft. in length, with a protective 
coating, in width about 250ft., and an average thickness of 4ft. 
These figures in the aggregate represent about 13,000 tons weight 
of stonework independent of the materials used in the body of 
the work. 

It would occupy too much space to describe the numberless 
works which appertain to irrigation in India, with the auxiliary 
connections of those above described, as the valleys, large and 
small, all over the country abound in tanks and channels for 
spreading water supply over the cultivated areas. These obser- 
vations apply to the province of Mysore; it is, however, to be 
understood that works of this kind exist all over India, within 
an area bounded by Cape Cormorin to the Himalaya Mountains, 
and from Bombay through the rice fields of Bengal to Calcutta. 
The staple food of the country is chiefly produced from land 
under wet cultivation, giving food to an increasing population of 
eight hundred millions. This fact alone is an incentive of 
sufficient importance to induce the Government of India to 
organise their staff of officers to the best possible means to deal 
with and further develope the old Indian works now under our 
supervision. 





It is quite understeod by those concerned that the officers of 


the engineering staff cannot get through the work allotted to | 


them with the satisfaction of knowing that all they do is well 
done. There are three irrigation divisions in Mysore, and on the 
rivers running through them there can be no less than twenty to 
thirty large dams used to direct water into channels for distri- 
bution which have an aggregate length of quite 2000 miles; and 
with regard to the tank system, the Government of India have 
recently sanctioned a grant for the department to take up all the 
tanks in the province in the most defined and systematic manner, 
to be dealt with in accordance to a design elaborately considered 
by one of the department’s chief officers. These observations 
refer to the preceding remarks on the old native tanks, and the 
amount of work to be done to manipulate the scheme to its 
final condition as contemplated, is at present more difficult to esti-4 
mate than its magnitude. It is expected to take ten years to 
accomplish, and when completed, the whole system will be per- 
fected in such a manner as to leave no room for future com- 
plaints from the native cultivators. With the restoration of 
the dams, &c., future work for the officers of the department on 
this score ceases, as all the tanks in the province are to be handed 
over for future maintenance to the natives, with the supposition 
that all repairs will be done by them alone. First a general and 
correct survey of each series has to be made, not only taking in 
all tanks and every object along the main and intermediate 
drainages, but the whole of the watershed, to obtain the exact 
amount of supply which falls into each and all tanks of the 
series and sub-series, Each particular tank must be levelled, 
surveyed, and plotted to a scale of sufficient size to show the 
design and details of intended improvements, viz., a plan of the 
tank and bank, contour lines of waste weir, levelled round the 
tank, and also at a higher level, to show the water spread. 
Sections through the tank for ascertaining the quantity of water 
impounded at the above levels, longitudinal and cross sections of 
the bank, and a variety of data too numerous to give in detail. 
When the above information is obtained a voluminous tabulated 
statement is to be made to show all requirements of the natives, 
their rights and privileges to berespected, and sometimesignored, if 
considered expedient, by breaching the bank of one tank that may 
be prejudicial to another in an engineering point of view. All these 
matters, and others whose name is legion, will be submitted to 
head-quarters for orders, and subsequently inspections and reports 
follow on the advisability or otherwise of such schemes being 
sanctioned ; and after the sanction a great deal of work ensues 
in letting contracts, obtaining materials during the dry season of 
the year, and then supervising and placing checks on the works in 
progress, so as to insure the best quality of materials and work- 
manship, which is no easy matter with native Indians as 
contractors. The above is, after all, a mere epitome of the 
work to be performed by the officers of the department, without 
taking into consideration that portion which is brought about by 
the supervision of new works in hand, and the maintenance of 
old works attached to the large river dams and the channels 
belonging to them, the management of their conservancy, the 
heavy correspondence attached to the requirements of the native 
farmers, and in dealing with disputes and petitions from them. 

The whole of the works described are intrusted to the super- 
intending engineer of the province, who has to suggest, scrutinise, 
approve, or disapprove, and report on all matters in general and 
in detail ; and it must be admitted on all sides that the work he 
has undertaken to accomplish stands second to none to any of 
the large projects in India in itude or importance. The 
scheme for restoring the tanks in the whole province is his own, 
and was submitted to and sanctioned by the Government of 
India. The interest attached to so vast a scheme, where its ulti- 
mate success may be the means of conveying prosperity to 
thousands of the native population, with the addition of extend- 
ing the fertility of the country, necessarily brings adherents, so 
that his subordinate officers naturally imbibe the earnestness and 
energy of their leader, who, to say the least, is indefatigable to 
the highest degree. 

It is satisfactory to know that a great advance has been made 
by the department in the right direction during the last five 


; veyed to the site by means of bullocks and stone carts. 





years, owing in al! probability to the additional assistance 
afforded by a large number of civil engineers who have from time 


to time left this country to swell the ranks of the military 
officers. It is agreeable to record the entire completion of a very 
large river work which was carried out under the immediate exe- 
cutive direction of one of those civil engineers. The working 
drawing which we publish this week illustrates with all minute 
details the 8: varu dam and head works, as actually car- 
ried out on the river Hemavutty. Its design is quite modern, 
compared with the dams on the rivers of the provinces. There 
formerly existed an old dam, which is said to have been built in 
the year 1540 by one Danaik Maharaj, one of the rulers of the 
ancient Vijianugger dynasty, at a reputed cost of seventy-five thou- 
sand rupees ; but asit became a constant source of trouble and ex- 
pense during times of flood in breaching, and thereby depriving 
the cultivators of the necessary supply of water for their lands, it 
was deemed advisable by the local government to construct an 
entirely new dam, about fifty yards below the site of the old one. 
This has been done, and the work has been attended with complete 
success, having again brought under cultivation the old wet lands 
which had been left untilled during its construction. At present 
the channels supplied by the new Sreeramadavaru dam aggregate 
a length of forty-six miles, but an extension of the north side 
channel—see general plan—to a total length of about sixty miles 
forms part of the scheme, and when completed will bring under 
cultivation very fine land, which in all will realise a revenue to 
the Government of not less than 30,000 rupees. 

The bed of the river on which the dam is built consists chiefly 
of hard rock, but at places it has become disintegrated, and 
although portions of the foundation rest on it, the upper or soft 
crust has been removed. The total length of the dam is near 
900ft., and the average depth of overfall of the rear face is 22ft. 
The greatest flood that it has had to contend with gave a height 
on the gauge—which is placed 100ft. avove the upper side of the 
dam—of 6ft. 10in. above the crest, as shown in cross section 
Fig. 5, which represents a discharge over it of about 47,(00 cubic 
feet of water per second, while the minimum supply coming 
down the river during the dry season ranges from 200 to 300 
cubic feet per second. With such a depth of water on the dam, 
a pressure produced by a “head” of more than 30ft. is given at 
the bottom, or front “toe,” being equal to about 1872 lb. per 
square foot. It was therefore absolutely necessary to have the 
foundations laid and raised with the greatest care, as any weak 
point along the low front line would one day prove fatal. During 
the construction of the low level portions in the dry season the 
deep under sluices—see general plan, Fig. 1—were built in to 
carry away the river supply. The body of the dam is built up 
of boulders and stones of all sizes, with good mortar, the former 
taken from the remains of the old dam, and also fr.1n the bed of 
the river. Great care was taken to grout into the interstices by 
means of short crowbars, &c., a consolidated form of concrete, 
composed of gravel, cut stone chips, with mortar. The rear face 
is composed of partially dressed granite headers and stretchers, 
the former averaging 4ft. 6in. in length, and left rough at the 
end, for the purpose of tieing the wall securely into the body of 
the rough stonework, as shown in Fig. 5. These headers and 
stretchers were set in mortar at a batter of 2in. horizontal to 
the foot vertical. The front face of the dam is protected by a 
brick in mortar wall rising from the lowest foundations to the 
top stones, made two and a-half bricks in thickness, at a batter of 
5in. to a foot. Onthe top of this wall finely-dressed granite 
stones are laid the entire length along the front edge of the dam. 
These were quarried four miles from the works, and had to be con- 
The 
average dimensions of each stone are 5ft. in length, 3it. in 
breadth, and lft. 3in. in depth. The front edge—A, Fig. 5—is 
perfectly horizontal and perfectly straight, so that in. depth 
of water by 900ft. in length may be gauged exactly. Against 
the front crest stones, and completely covering the top of the 
dam, are laid slab stones 10ft. 6in. in length, 2ft. in breadth, and 
6in. in thickness, They rest on a bed of concrete, and the vertical 
joints were afterwards carefully grouted with Portland cement. 
The deep under-sluices shown in the cross section have been 
stopped up in a temporary manner, as shown at B in the cross 
section. They may at any time be removed, when found neces- 
sary, to examine the foundations, or for any other purpose. 

At the north end of the dam a sluice of four vents is con- 
structed—see C, general plan, Fig. 1—of 3ft. x 3ft. each. A 
section through the centre of one of the vents is shown at D, D,D, 
Figs. 2 and 3, with the wall on top for taking the gearing for 
raising and lowering the gates. This sluice is intended to carry 
away all accumulations of silt that may settle in the front of the 
large head sluice of the north channel. The deposit is got rid of 
at the end of the monsoon by sending a couple of coolies down 
to disturb the silt in clouds, when it passes with the velocity of 
the water through the vents to the rear of the dam. The gates 
are raised and lowered in the same manner as those belonging to 
the north head sluice which will be hereafter described. 

The north and south abutments —see E, F, general plan, 
Fig. 1—are built of the same class of stone as that used to the 
rear face of the dam, viz., with headers and stretchers. The 
transit of the materials to raise the dam was the most important 
feature during construction, as the time allowed in India is very 
limited, especially for waterworks that have to be done during the 
dry season of the year. To facilitate the delivery of materials 
was therefore necessary, in consequence of the narrow roadway 
afforded by the dam itself. The following arrangements were 
therefore made: The work of all kinds of materials employed was 
built up in layers. At the commencement of the working season 
a temporary railway was laid along the dam, passing with a curve 
over the north channel to the depdt of cut stones brought from 
the quarry. The rails were laid to an inclination of 1 in 100 
from the north to the south side of the river. Sixteen small 
trucks were used. The boulders and other stones employed for 
the hearting of the dam were obtained from the bed of the river 
by gangs of coolies, working bamboo slings, each gang numbering 
twenty-two or forty-four, as the weight of the stones required. 
The stones obtained were deposited at each abutment; mortar 
was ground at both sides of the river; the bricks were made on 
the south side, and the cut stonework oa both sides. The ma- 
terials at site having been prepared, the modus operandi was tw 
convey by the trucks the bricks and mortar for raising the pro- 
tection wall in the front face, and the cut stones, ready dressed, 
for the rear face of the dam. Both sides were raised 4ft. at a 
time ; but the brickwork having a batter of 5in. to a foot, a 
backing of rough stone in mortar followed it up to support the 
slope. The large cut stones were deposited on the trucks at the 
depét, at a point marked G, on the north side; and from that 
point, crossing the north channel, the trucks passed on to the 
dam down the incline of 1 in 100, with the assistance of two 
coolies. A travelling crane was ready at any point, which raised 
the stones off the truck and at once deposited them on a bed of 
mortar already prepared. The two coolies would then push the 
Dry m2 truck back for a fresh supply; but in the event of a batch 
of loaded wagons requiring to proceed from the depdt to any 
portion of the dam, a siding was used on the north abutment to 
allow them to pass. The front and rear walls having been raised 
4ft. to 5ft. the entire length of the dam, all the bricklayers en- 
gaged on the front face, and the stonecutters on the rear face 
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were set on to the work of building up the body of the dam by 
commencing at the centre, the trucks bringing the already de- 
posited materials from the north and south sides. The rails 
were taken up as the work proceeded towards each end of the 
dam, when they were again re-laid at the high level at the same 
rate of construction, and the work of raising the next 4ft. would 
again proceed ; and so on. 

The north head regulating sluice is a well finished, permanent 
masonry, work. There are ten vents, 4ft. x 3ft. 6in. each, giving 
a waterway of 140 square feet. By referring to Fig. 2, showing 
the elevation and cross section of the dam, it will be seen that 
the crest of the latter is exactly 4ft. above the cill of the head 
sluice, and the cill of scouring sluice in the dam is 8ft. below ; 
consequently, when the river supply is level with the top of the 
dam, there is 4ft. of water in the channel; but with the “ head” 
of water shown in cross section, Fig. 5 —viz., 6ft. 10in.—it would 
give a depth of 10ft. 10in. over the cill of head sluice. Of course, 
such a quantity of water is not allowed to enter the channel, as 
it would burst the banks. 

The channel is estimated to carry 4ft. depth of water. At pre- 
sent it is only 80ft. wide at bottom, although unnecessarily 
wide as shown, at the commencement; but the old channel 
was 58ft. wide at the time the improvements were begun. 
The present carrying power of the channel is as foliows :— 
Bottom width, 30ft.; 1 to 1 slopes; 4ft. depth of water ; and a 
gradient or fall of 1ft. per mile. W—velocity; F =fall in feet 
tor two miles ; R=hydraulic mean depth ; A==section of water- 
way in channel ; D=discharge. 

V= 907 F x RandD=V x a. 
='90 Y 2 x 3:28. 
='90 x 2°56 = 2°30ft. per second. 


Then V x a=2°30 X 136812 cubic feet per second. Allowing 
twenty-five acres to be irrigated by one cubic foot per second, 
we have a quantity sufficient to irrigate 7800 acres. ,It should be 
observed that although the theoretical rate of 2°30 per second is 
obtained with the fall of lft. per mile, and the result taken from 
that number, it is considerably reduced in practice in the chan- 
nels in Mysore. Their serpentine form, and the many very 
sudden bends that occur continually, with rocky obstructions un 
the way, impede the flow to a great extent, so that a percentage 
of something like 25 should be deducted from 2°30 as the pro- 
bable velocity. 

The lower portion of the North Head sluice is built up to the 
under side of cill and flooring of boulders and rough stones in 
mortar, end rests on good rock foundation, all disintegrated por- 
tions being first removed before a stone was set—see cross 
section Fig. 4—and between each pier good gravel was rammed 
in as the work was raised. On the top of this, to the under side 
of the stone slabs which form the flooring, lft. 6in. of concrete 
was also laid and rammed. The front cill and flooring stones 
followed. The piers are 3ft. in width, as shown in plan, Fig. 3, 
and were built of dressed granite stones. The top of the vents 
have front dressed stones of lft. 6in. by lft. for the gates to 
press against ; and behind this dressed slab stones 6in. thick, to 
take the superstructure, consisting of front and back brickwork 
walls, one to take the coping and the other the parapet to the 
back of the bridge over the channel. The cutwaters to the piers 
are made of finely-dressed granite, toothed well into the body of 
the piers, so as to meet the strains or vibration that might be 
caused by working the gates up and down, should they become 
wedged in any way in the grooves. 

The method of working the gates for the purpose of regulating 
the supply is effected by means of an ordinary screw-jack capable 
of raising 7 tons—see jack in position H in Fig. 4—although that 
power would never be brought into play, as a maximum “ head” 
outside the sluice vents gives a pressure which requires a force 
of 1 ton 18 ewt. to start the gate ; when in motion, 1 ton 6 cwt.; 
and to lower the gate, 1 ton. The gates are made of 3in. teak 
wood bound with ironwork, as shown in details, Figs. 11, 12, 13, 
and 14, and needs no further explanation. 

The following is the operation of raising and lowering the 
gates:—There are two angle-irons 3}in. ~ din. x fin. bolted to 
each gate, and the bolts passing through each plank composing 
the gate, there will be no tendency to distortion, as the strain is 
distributed all over. The dotted pins K, K, K—see Figs. 11 and 
13—and the border bar irons L L—see sectional plan —prevent 
the gate warping. They slide up and down in cut stone grovves, 
with the bar iron pressing against the inner surface of the groove. 

The screw-jack has a wrought iron plate at its base with two 
rectangular holes in it. Over each of the ten vents are two 
wrought iron holding-down bolts—see Fig. 5—M M, built into 
the brick-face wall, and held down by a strong cotter and washer 
plate. These holding-down bolts pass through the coping stone 
and project 3in. above the top surface, with eyes in them to 
receive the cotters. The ends of the twenty rods are’the only 
indications of gearing. When it is necessary to raise a gate, the 
screw-jack is placed over two of the holding down bolts, 
the ends passing through the base plate, and two cotters fix it 
firmly to the stone coping. Although this arrangement is not 
essential for raising the gate, the jack is kept steady. The 
snug N being under the top bar of the lift irons, the 
gate is raised by turning the handle of the jack; but as the 
lift is not more than 1ft. 3in., a fresh bite is effected by means 
of a movable bar—see Fig. 15—by bolts passing through 
holes in the vertical lift angle irons drilled 6in. apart. To 
lower the gate, the holding-down bolts come into play, by 
reversing the handle of the jack, the gate is forced down, and 
the pressure is upwards against the jack, which, however, is 
immovable, being firmly fixed to the coping. The details of the 
head sluice on the south side are given in Figs. 6, 7, 8, 18, and 
14. The channel is only eleven miles in length, and is not 
favourable for extension. There is, however, a very good supply. 
The erest of the dam is 2ft. 6in. above the cill, and the water is 
admitted by raising the gates by a crowbar on a wooden fulcrum, 
and a movable pin passing through a vertical wooden bar attached 
to the gate. 

The new Sreeramadavaru dam is the first large work of its 
kind in Mysore that may be cited as an example of success, and 
it would be a great boon to the native farmers who cultivate wet 
land under the channels attached to the other old native dams, 
were the local government to advise the speedy construction of 
head sluices to all those in working condition, for itis reasonable 
to expect that casualties, and a continued expense to Govern- 
ment, will be the result if the channels are allowed to receive the 
heavy floods that come down the rivers during the monsoon. 
Besides, a perfect system of supply to the respective cultivators 
along the channels cannot be obtained, or the safety of the 
chanuels rendered secure, without head-regulating sluices, for the 
purpose of maintaining uniform depth of water in the channels. 

These and a th d other questions of an engineering nature 
lie dormant for want of a well-directed force to bring them into 
motion. Progression bids fair for a bright future, but is at pre- 
sent dodged most unmercifully by red-tape and routine. We 
will, however, hope for better things in the future. The house 








out to the “glorious East,” to cope with these matters, and there 
is little doubt but that the rapid advance of civil engineering 
rcience in this country will be brought to bear, and be diffused 
with advantage of the profession, and to the good of India. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opini 
spondents. ) 





of our corre- 





BOILER EXPLOSIONS. 

S1z,—Your valuable leader on this subject on the 1st May must 
not be allowed to pass without challenge, although you warn your 
readers that it is strictly suggestive and speculative ; it treats of 
some points which must be discussed, and the results attested 
before the theory set up can be admitted as one of the causes of 
disaster. 

Pure water is composed of oxygen and hydrogen ; but what is 
generally served up as such to the British public has further in- 
gredients which may be summarised as impurities. Assuming 
that water in its ordinary condition is perfectly homogeneous, as you 
describe it, the particles lying in their most compact form, we 
have it at its greatest density, or in its smallest bulk. At about 
32 deg. Fah. and below, water freezes, or as you have it, the 
molecules segregate themselves into groups which constitute 
crystals ; the particles assume a different shape, and occupy more 
space, the specific gravity is less. Has the water absorbed more 
oxygen and so increased in bulk, or does the hydrogen increase in a 
greater proportion than the oxygen has decreased? or does the change 
ofshape of the molecules leaveintersticesinto which the air can pass’ 
The weight of a certain quantity of water, whether frozen or fluid, 
will not vary though the bulk does. In applying heat to this frozen 
mass, the water returns to its former density, which is found to be 
greatest at about 39 deg., from which temperature it expands 
again until at 212 deg. it has increased in bulk 43 per cent. from 
what it was at 32deg.; while at the same temperatures there is 
374 per cent, difference in the bulk of air. Water in heating does 
not absorb the caloric in a body, but as soon as certain particles 
become rarefied they rise, and so form a circulation by which they 
are in turn presented to the caloric and recede from it until at a 
certain temperature they are charged with g'obules of steam, 
which are given off at the surface of the water. Take the example 
of a common saucepan placed on an ordinary fire ; there isa 
regular circulation from back to front, the particles rising up the 
back and passing to the front to supply the place of the cooler 
particles which have followed. 

One of the most important requirements of a boiler is that there 
shall be provision for regular circulation, and there is no reason 
why this cannot be arranged so as to have as casyand regular flow as 
the circulating hot water apparatus ; but unfortunately this seems 
to be too often lost sight of hence the irregularity of the water 
level and constant rise and fall. Take the same example again, 
but plunge the saucepan into the hot fuel, the contents will 
speedily boil over, will be lifted, as it were, in a body; and here on 
a small scale is the rise of the water level referred to. Owing tothe 
absence of circulation there are boilers—and no doubt many of 
your readers will call to mind such instances—-where the water 
level, as indicated in the glass gauge, is constantly varying, owing 
toa similar action causing a wave to form at the front and be 
thrown to the back; in one instance this was accompanied by a 
sound as though the incrustation were carried with it and dashed 
against the back, and I incline to the opinion that wherever there 
is that unsteadiness of water level, means should be taken to lead 
and promote the circulation of the water. In raising steam, or in 
forming steam, there will be another change of shape in the mole- 
cules of water, the oxygen being expanded till they assume a 
spheroidal form during their decomposition. This will also account 
for an increase in the bulk, but need not be suddenly caused nor 
constantly varying ; but I am not prepared to admit that any such 
increase van press upon the steam above it, or compress it so as to 
increase the pressure in the boiler, as suggested, so as to cause an 
explosion. I would urge that as water is heated its elasticity is 
increased, until when in the condition named the steam particles 
in the water are as compressible as those above the water, and that 
the water itself—supposing the same quantity to remain—would 
occupy only the same space, plus that due to expansion, as before, 
and not be heated and expanded as a solid in the manner sug- 
gested. That water is decomposed in the generation of steam may 
be denied ; but when we consider that the earthy ingredients are 
deposited or precipitated, and that the steam when condensed 
time after time loses some of its oxygen, until it arrives at a con- 
dition in which the theory of its being capable of being heated to 
a high temperature without being converted into steam has been 
propounded, surely some grounds exist for using the term decom- 
position, 

I have endeavoured to explain my meaning in objecting to your 
argument, considering that as the temperature of water is in- 
creased so is its compressibility; but your remark, “‘ If the water 
rises it must compress the steam above it, and by so doing aug 
ment the Joad,” seems to deny the ground of my objection. If 
your argument is correct, there is the more necessity to attend to 
the circulation of the water; but this pressure on the surface of 
the water is only 70 lb, per square inch on the shell of the boiler, 
except where the strain on the ends is carried by the ring seams, 
and does not become localised in bulk. Any expansion of the 
particles of water by the formation of steam would fail to increase 
the pressure, and I confess that I am unable, from a practical 
point of view, to follow the data upon which you argue the sud 
den accumulation of force inside the shell of the boiler by the 
sudden dilatation of the body of water. It is, however, a ques- 
tion which should be fully discussed, in order that these ‘‘hidden 
mysteries of nature and science” may be better guarded against 
by being revealed and understood. If it be true that every ex- 
plosion results from a defective boiler, it is imperative upon every 
steam user to prévent them ; but if explosions arise from causes 
such as those shadowed by your leader, they cannot be prevented. 

4th June. BorLer. 

[It would be impossible to reply fully to our correspondent 
within the limits of space available this week. We fancy that if 
he will read the article to which he refers once more, he will see 
that the idea of dilation involved has nothing to do with the 
formation of true steam, but rather refers to a species of expan- 
sion neither precisely that of a solid or a gas, but between both 
in its character.— Ep. E.] 

WATER TUBE BOILERS. 

Srr,--The Society of Engineers is generally believed to be a 
body of scientific and practical men who meet for the purpose of 
reading and discussing papers, Xc., of an original character calcu- 
lated to further the advancement of the profession. If such is the 
case, the members of the society who were present at the meeting 
of the 4th ult. must have come away sadly vexed at the amount 
of time thrown away in listening to a repetition of matter that 
must have been already familiar to most of them. 

The author Jf a paper “On Modern Systems of Generating 
Steam,” quoting ad /ibitum from the ‘* Nautical Magazine,” 
attempts a fresh solution of the well-known problem of the cause 
of failure of the Montana’s boilers, merely succeeding in making 
himself utterly unintelligible in the cloud of words his description 
consists of. 

If his ideas be correct, a well-known firm in the North, who have 
adopted the identical Montana type, must be entirely wrong, and the 
hundreds of boilers they have turned out must, cneepiinetete views, 

failures. Apparently he overlooks the tact that circulation is 
not a necessity, but a consequence of a free escape of steam. If 
he will look to his own design, he will see that every facility has 
not heen provided for the free escape of steam in his bent pipes 





| connecting the ends of the tubes, and which, by the by, will not 


at Covper’s Hill will, in times to come, send her young energies | be so casi y cleancd as imagined. 





Regarding the paper as a whole, it will be difficult to find any 
information of a novel character, or that has not already appeared 
in the engineering journals of this country and America. 

I do not wish to condemn water-tube boilers, but should cer- 
tainly much like to see the subject properly treated in some of our 
scientific papers. Cannot some of our able engineers enlighten us 
on this most important subject? It is really one which they 
cannot much longer pass calmly without running the risk of 
younger men usurping the sphere which they should fill. 

Manchester, June 9th. THROTTLE VALVE. 





IRELAND'S CUPOLAS. 

Srr,— Absence from home prevented me replying to the letter of 
M. Le Luber in your number of 22nd May. When Voisin’s cupola 
can melt metal with less coke than mine, I shall begin to think 
there is something in the “‘ chemical action” notion. The amount 
of coke used per ton of iron melted in mine is, including the first 
charge, under 2 cwt., and in many of the Bessemer cupolas on my 
plan the consumption is less. In Voisin’s 180 lb. per ton, o1 
over 14 cwt. after the first charge, and I know from experience 
the first charge of coke will be heavier than mine, because the 
upper tuyeres are placed higher. My cupola is producing light 
and heavy agricultural castings with a consumption of under 2 cwt., 
of coke per ton. Can Voisin’s do it with less? There is no flame 
at the pa er door of my cupola when worked according to my 
instructions ; but the cupola men will put on more coke than they 
ought unless watched. This isa point Mr. Voisin has yet to find 
out. In conclusion, if people will pay me for the “* mechanical 
notion,” and also Mr. Voisin for his ** chemical "as we both use 
the same means—I am content, only, please, let me have the first 
chance. IRELAND. 

Edward-street, Broughton-lane, Manchester, June 4th. 





TRIAL OF PATENT CASES, 

Sir,—It is well known that the Judicature Act is to come in 
force next November; I am therefore desirous of drawing the 
attention of patentees to the facilities for trying patent cases which 
are contained in the provisions relating to official and special 
referees and to assessors. 

Great complaints have for a long time been made of the defects 
in the existiug modes of trial, which seem to involve the necessity 
of inquiry into much irrelevant matter, thereby causing much 
useless expense. The great difficulty in patent cases lies in the 
special character of the facts to which the law has to be applied. 
The application of the law is comparatively simple and easy after 
the special facts have been ascertained ; but in the existing modes 
of trying cases the facts, instead of being ascertained for the judge, 
are left to be extracted by him from evidence which is often 
painfully conflicting, overwhelmingly extensive, and perplexingly 
technical. The very strong observations on this point frequently 
made by that unusually able judge, the late Lord Westbury, must 
be in the memory of most of your readers, who will also remember 
that he evinced unusual judicial power in dealing with difficult 
cases. This eminent judge condemned—to my mind conclusively 
—the common practice at law of opening the whole of a case before 


a jury, and then going back to the court afterwards to ascertain 
what was the thing described and claimed in the speciticatic nota 
patent. His memorable words in the famous sewing machine « 

after adverting to this vicious practice, were —‘* You see how much 


evidence is thrown away, and how much effort of the counsel 
becomes useless, unless you first of all determine what is the mean 
ing of the specification.” 

In a patent case it is quite clear that the first thing to determine 
is the meaning of the specification, so that the inquiry may b 
limited, as it should be, to the real facts of the case. Any « ther 
course than this leaves the area of inquiry liable to indefinite 
expansion. Hence, the proper direction in which improvement 
should be made is that of making provision for ascertaining the 
facts of the case based on the statements in the specification. 
Now it appears to me that some provisions in the Judicature Act, 
which will soon become law, may be used so as to proceed in this 
direction. 

In sect. 56 of the Act there is a provision for reference from the 
court “‘ to any official or special referee,” whose report “* may be 
adopted wholly or partially by the court, and may, if so adopted, 
be enforced as a judgment by the court.” Then, as to assessors, 
it is provided that the court may “call in the aid of one or more 
assessors specially qualified, and try and hear the cause or matter 
wholly or partially with the assistance of such assessors.” *‘* The 
remuneration, if any, to be paid to such special referees or assessors 
shall be determined by the court.” 

Sect. 57 provides for the trial before referees—-either with or 
without the consent of the parties—‘* of any question or issue of 
fact, or any question of account,” in cases ‘‘ requiring any pro- 
longed examination of documents or accounts, or any scientific o1 
local investigation,” such trials to be conducted *‘ in such manner 
as the court or judge ordering the same shall direct.” 

Sect. 58 says the referees “shall be deemed to be officers of 
the court, and shall have such authority for the purpose of any 
particular reference or trial as shall be prescribed by rules of court, 
or, subject to such rules, by the court or judge ordering such 
reference or trial; and the report of any referee upon any question 
of fact, or any such trial, shail, unless set aside by the court, be 
equivalent to the verdict of a jury.” 

And sect. 59 provides that all the powers of the court or judge 
conferred by this Act are in addition to those at present possessed 
by the existing courts with reference to arbitration under the 
Common Law Procedure Act. 

I have no space left at present to show the application of these 
provisions to the trial of patent cases; but it is my intention to 
endeavour to do so hereafter, with a view, also, of suggesting the 
advisability of trying some representative case by special referees 
agreed to between the parties, so as to throw some light from 
experience upon the rules of practice which ought to be adopted. 

WILLIAM Spence, Assoc, Inst. C.1 

8, Quality-court, Chancery-lane. 








Society oF ENGINEERS.—Arrangements have been made for a 
visit of the members and associates on Friday, the 1%th inst., to 
the London Yard Engineering Works, Isle of Dogs, by permission 
of the proprietors, Messrs. Westwood, Baillie, and Co, After leav 
ing the works, the visitors will proceed across the river by boat t« 
the works of the Bessemer Steel and Ordnance Company, w hic} 
will then be inspected by permission of the directors. Members and 
associates will proceed by the Greenwich steamboat which leaves 
Westminster Bridge at 11.40, and London Bridge at twelveo'clock, 
to the Cubitt Town Pier. 

Steam Locomorives oN Roaps.—A numerous and influential 
deputation of gentlemen interested in agricultural matters, includ- 
ing representatives from Leicestershire, Warwickshire, Lincolu- 
shire, Norfolk, Yorkshire, and other counties, had an interview on 
Tuesday with the President of the Local Government Board, with 
respect to the amendments which they thought were required to 
be made in the law regulating the traffic of steam locomotives on 
roads, The deputation was introduced by the Duke of Suther 
land, who was supported amongst others by the Hon, M. hin 
naird, M.P., Mr. Cawley, M.P., Major Beaumont, M.?’., and other 
gentlemen. Mr. Cawley, M.P., the author of a bill on this subject 
now before Parliament, in the course of some remarks suggeste d 
that Government should take up the question, as it was plain that 
it was the Government who should deal with and regulate a system 
which now so largely extends into agricultural operations. To pro 
vide for the use of traction engines or other locomotives on roads 
was a matter of vital importance to farmers. He then explained 
the provisions of the bill he had introduced into Parliament, and 
hoped it would meet with Government support. Mr. James Strad- 





den, of Hampshire, Mr. Knight, and other gentlemen, addressed the 
president. impressing upon him the importance of the subject they 


! had brought befu.e lum. 
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f WE illustrate here a very curious flying or rolling bridge used to 
establish communication| between the towns of St. Servan and St. 
Malo, These towns are separated by the river Rance, or more strictly 
by the arm of the sea into which the river falls. Until the bridge we 
illustrate was constructed communication between these towns could 


Fig. 
only be effected by boats or by goinga long way round toa bridgeover | saddle ; ] ) 
theriver when thetidewasin. Thetiderisesand fallsthrougha height | high, according to the size of the apparatus; / is the door by 








at Hatfield, to inspect the working of the oe, which heats 
about 7000ft. of piping in the hothouse and vineries at Hatfield. 
The arrangement adopted is almost precisely that illustrated in 
the accompanying engraving. 

1 is an elevation of a lime kiln fitted at the top with a 
boiler ; o is the chimney, which may be from 10ft. to — 
whic 


of several yards at St. Malo, and for almost four hours twice in the | the kiln is fed ; ¢ is the place from which the lime is drawn. 


24 hours, it is possible to cross over the bed of the estuary by 








To avoid such inconvenience as we have referred to M. Leroyer, 





Fig. 2 is a transverse and vertical section of the apparatus ; a is | 
descending steps at one side and climbing again at the other. It | the chamber of the lime kiln ; } a lining of fire-bricks ; c a backing | 
need not be said that the slimy road thus available is not pleasant. | of sand to retain the heat; f the boiler placed over the mouth 0‘ | 





the kiln ; m n the flues round the boiler; p the flow pipes; q tle 


town surveyor to St. Malo, and architect to St. Servan, designed | return pipes. 


and had constructed the bridge we illustrate. It consists of a 


Fig. 3 is a longitudinal section of the apparatus ; d is an arched 


platform supported on wheels which run on rails laid on the bottom | beam for giving access to the cleaning hole. 


of the estuary. 
horses and vehicles at either side, and two classes are provided for 
passengers, the fares being five and ten centimes respectively. The 
platform stands level with the quay at each side, so that nothing 
is more easy than access to it; and, as our illustration shows, it is 
worked at all states of the tide with perfect safety. Our engrav- 
ings are reproduced from those which have appeared in our French 
contemporary L’Jilustration. The bridge appears to be exceedingly 
popular with the inhabitants of St. Malo and St. Servan. K is 
novel in design, and reflects no small credit on M. Leroyer. 
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COWAN’S PATENT HEATING APPARATUS. 

Not many months have elapsed since a vigorous controversy was 
carried on in the correspondence columns of the Times as to the 
possibi'i y of obtaining heat from the combustion—if we may use 
an apparently incorrect but certainly convenient term—of lime- 
stone. It was argued on the one hand that nothing could be had 
in this way from limestone, and it was asserted on the other, that 
however true this might be in theory, in practice the use of lime- 
stone in combination with coal effected a saving of fuel; and no 
doubt the latter argument is quite as true as the former, for 
under given circumstances limestone, if it does nothing else, does 
insure the perfect combustion of coal, and does prevent a loss of 
heat which would take place without it. 

Mr. Cowan, of Dublin, has taken advan 





The platform is supplied with accommodation for | 


e of the fact, and | 


produced the heating apparatus which we illustrate in the an- | 
nexed engraving. The apparatus has now been at work for some | 


time at various situations, and is being introduced into this 


pry hd Messrs. Murray and Trench, a company under the title | 
omore Patent Heating Company, Limited, being in course | 


of the 
of formation to work the patent. 

A large party of gentlemen interested in the heating of con- 
servatories, houses, &c., proceeded a few days since, accompanied by 
Mes:rs, Trench, Murray and Cowan, to the seat of Lord Salisbury, 
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At Hatfield a poor chalk is the only form of limestone available. 
It is sandy and charged with much water. The kiln holds about 
eight tons of material at a time, and is usually charged and drawn 
twice in the twenty-four hours, The result was, we were told by 


IDGE BETWEEN ST. SERVAN AND ST. M 
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| Mr. Bennett, the head gardener, in every sense satisfactory, one- 

| third of the ordinary quantity of coal sufficing to keep up the 
temperature of the houses to the proper heat, say 80 deg.; while 
the lime produced paid for the cost of the coal. 


Fit .2 








We have no doubt that the system will be found applicable in 
very many instances where a perfectly uniform heat is required, 























and it is likely to give extremely good results in the case of large 
| public buildings, such as hospitals and prisons. 


| 
| 





CLEANING BorLeR FLUES.—A correspondent of the Railroad 
Gazette, U.S., says that on a recent trip through the West he saw 
a novelty in a device for removing scale from the flues of a locomo- 
| tive boiler, used by P. R. Sutton, master mechanic of the Chicago, 
Dubuque and Minnesota Railroad, in the shops of that company at 
Dubuque, Ia. It was simply the ‘‘tumbling-box” in use at 
| foundries for cleaning castings. In construction it is a cylindrical 
| box, a little longer than the flues, fixed upon ashaft, and so con- 
nected to the shafting that it is made to revolveslowly. A ony 
| of flues are put in with alot of small scrap iron, the box closed, a 

belt put on and the box revolves for two or three hours. At the 
| end of this time the flues are taken out as clean and bright as on 
| the day of their manufacture. The only outlay in the work is the 
| placing the flues in the box and taking them out. The cost of driv- 
| ing itis so small that it can hardly be calculated. The editor of the 
| Railroad Gazette states that the system has been in use in the States 
| for about four years, 
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phenomena of the Southern Atlantic, where there is no Gulf 
Steam, and no closure of the Antarctic basin, but where the polar 
underflow is more conspicuous (in the Challenger sections) than 
in the North Atlantic, as I predicted would be the case. 

That the deeper stratum of Atlantic water has a definite move- 
ment, however slow, towards the equator, is indicated by several 
facts. Thus it is well-known that icebergs occasionally cross the 
Gulf Stream off the Banks of Newfoundland, and are carried to 
the south of it; and this can only be through the southerly 
movement of the deeper stratum in which the lower part of the 
mags is immersed, which carries it along against the counteraction 
of the upper current—just as in the Black Sea Straits the action 
of the under current upon the current-drag suspended in it drags 
inwards the suspending buoy, in opposition to the powerful out- 
ward surface current in which it floats. And so the buoy which 
was attached to the broken end of the Atlantic cable of 1865 
having got adrift, was found “to have travelled nearly due south, 
a distance of 600 nautical miles in seventy-six days, or about eight 
miles per day, in opposition to the Gulf Stream; presumably by 
the action of the underflow upon the long buoy-rope suspended in it. 

But the Challenger temperature sections afford another body of 
evidence to the same effect, which is not a little remarkable. I 
lave already pointed out that they prove that continuity of the 
cold band which separates the Gulf Stream from the American 
sea-board, with the deep cold strata underlying the Gulf Stream 
which had been previously indicated by the U.S. coast surveyors, 
who had traced it out in the Florida Channel (where there is clear 
evidence of an inward under-current of glacial water), and to a 
certain depth also in other parts of its course. This cold band is 
clearly produced, therefore, by the surging upward of the deeper 
stratum of Atlantic water along the western slope of its basin. And 
an adequate veracausa for this surging upward is foundin the earth’s 
rotation, if the water has a movement of its own from the pole to- 
wards the equator, For just as the Gulf Stream, and the whole 
north-moving warm upper stratum constantly tend towards the 
east, in virtue of the excess of easterly momentum which they 
bring with them from a portion of the globe whose rotary move- 
ment is more rapid, so the cold under stratum, if moving south- 
wards from a portion of the globe whose rotary motion is less 
rapid, will bring with it a deficiency of easterly momentum, or, in 
other words, will tend towards the west. 

This is by no means a solitary case. I am informed by Captain 
St. John, who has been engaged for some years in the survey of vuhe 
Japan Sea, that « similar cold band separates the Kuro Siwo, or 
warm Japan current, sometimes called the Gulf Stream of the 
Pacific, from the eastern coast of Japan. And Dr. Meyer of Kiel, 
who has been for some time engaged in the examination of the phy- 
sical condition of the Baltic, the North Sea, and their connecting 
channels, has communicated to me this remarkable fact :—-While 
the greater part of the North Sea forms part of the platform of 
less than 100 fathoms depth, which surrounds the British Islands, 
and which serves, as I formerly pointed out, as a coast- 
line to the glacial waters lying at its northern edge at a depth of 
over 200 fathoms, there is a deep channel along the coast of Norway 
and Sweden, which is deep enough to receive a cold stream from 
the Polar Sea ; and this may be traced as far south as the Skager 
Rack. Now this cold stream surges up on the western bank of 
its channel, and overflows the bed of the North Sea as far as the 
Dogger Bank ; the temperature of its eastern slope being thus 
reduced by 15 deg. below the temperature of the western, 
and this difference being observable within very short distances 
and at very small differences of depth, I may mention 
that Dr. Meyer has authorised me to express his entire 
acceptance of the doctrine of general oceanic circulation, as in 
entire accordance with the results of his own researches, which 
prove the adequacy of smail differences in specific gravity to pro- 
duce definite movements of ocean water. And Prof. Mohn, of 
Christiania, who formerly regarded the influence of the Gulf 
Stream in ameliorating the climate of Norway as a matter beyond 
question, informs me that he now accepts my view of the produc- 
tion of that amelioration by the general oceanic circulation. 

Since, therefore, so many facts, otherwise quite anomalous, are 
found to be in such exact accordance with the general doctrine 
as to be predicable by an application of it to each particular case, 
and since the doctrine itself has been pronounced by the greatest 
masters of physical theory to be in strict accordance with it, I 
submit that I have established a claim for its provisional accept- 
ance, That such a general vertical oceanic circulation must have a 
most important influence on terrestrial as well as on submarine 
climate does not admit of question ; but while the latter is entirely 
determined by it, the former will also be affected by the local 
horizontal circulation produced by the action of winds upon the 
ocean surface. I shall now endeavour to trace out the influence 
of each, so far as the Atlantic basin is concerned. 

It is obvious that so far as the temperature of the sea affects 
that of the air, such action is produced by its surface stratum 
alone, and that a glacial stratum may lie within a very moderate 
depth without reducing, in any appreciable degree, the temperature 
of the surface stratum which floats upon it in virtue of its lower 
specilic gravity ; but there are two conditions under which the 
temperature of the surface stratum will be greatly affected by 
that of the waters beneath it. In the first place, if the colder 
waters beneath be continually rising towards the surface it is 
obvious that the temperature of the surface stratum, whatever 
may be the power of the solar rays, will be kept down thereby. 
And this continual rise of polar waters from below accounts for 
the fact that the highest surface temperatures observed in the 
deep equatorial oceans are much below those observed either in 
the shallower waters near their coasts, or in inland seas, ‘Thus, 
in the records of ‘*Currents and Surface Temperature of the 
Atlantic,” published by the Meteorological Department, there are 
few instances in which the monthly mean of the equatorial portion 
of the mid-ocean exceeds 82 deg., and it is not unfrequently con- 
siderably below 80 deg. On the other hand, along the Guinea 
Coast it is not unfrequently 84 deg. or 85 deg., and in the month 
of April rises as high as 90 deg. And in the Red Sea the surface 
temperature in August and September is said to rise to 92 deg., or 
even higher; whilst even in the Mediterranean I have myself 
observed it ranging from 75 deg. to 80 deg. during the month of 
September—being, in fact, about as high as on the equator under 
a vertical sun during the same month. Thus the vertical oceanic 
circulation, by continually bringing up colder waters from be- 
neath, moderates what would otherwise be the excessive 
temperature of the equatorial zone, keeping it 10 deg. or 12 deg. 
below that of the Red Sea—which is exceedingly trying and some- 
times fatal to those who traverse it during the hottest months. 

But, secondly, when general oceanic circulation tarries towards 
either pole a stratum of waters having a thickness of several 
hundred fathoms, whose temperature is even slightly above the 
isocheimenal of the latitude, that stratum, as already shown, 
will be a much more effectual heater than a superficial film 
of much more elevated temperature, And it is by carrying 
such a stratum from the mid-Atlantic in a north-easterly direc- 
tion towards the Arctic Sea, that this circulation produces 
that ameliorating effect upon the climate of the British Isles, the 
Faroes, Norway, and Spitzbergen, which is commonly attributed 
to the Gulf Stream. 

Since, however, a similar movement of the upper stratum must 
take place towards the Antarctic pole, the question arises why 
this climatic amelioration should be so much more marked in the 
northern than it is in the southern hemisphere, This difference 
may be partly attributed to the fact that the temperature of the 
whole Southern Atlantic is reduced by the much larger body 
of Polar waters which it contains, But I am now inclined 
to believe that a more potent cause for it is to be found in the 
direction of by far the larger part of the equatorial current into 
the North Atlantic ; the portion that strikes the coast of ica 
to the south of Cape St. Roque, and is slanted southwards as the 
Brazil Current; being comparatively small. Thus not only the 
portion of it which, having been embayed in the Gulf of Mexico, 





issues from it as the Florida Current or true Gulf Stream, but 
that (probably larger) portion which never enters the Gulf of 
Mexico brings into the mid-Atlantic, between the parallels of 
30 deg. and 40 deg., a vast increment of heat ; so that the upper 
stratum of the Atlantic in lat. 35 deg. N. (Fig. 5) is distinguished 
from the corresponding stratum in lat, 25 deg. N. (Fig. 1) by the 
great thickness of its warmer bands, Now it is the former that 
corresponds most nearly with the section examined by myself off 
the coast of Portugal, where a temperature above 50 deg. ex- 
tended downwards to about 700 fathoms ; and thus it appears that 
the general circulation takes up and carries northwards a stratum 
which derives its excess of temperature from the local reflux of 
the equatorial current. For it is obvious that the upper 700 
fathoms of the Teneriffe and St. Thomas’s section (Fig. 1), if 
carried slowly northwards towards the Arctic Sea, would not exert 
by any means the same heating influance as the corresponding 
stratum of the Bermuda and Azores section (Fig. 5). To that 
extent, therefore, we may consider the surface-temperature of the 
North Atlantic and Polar Sea to be elevated by the trade-wind 
circulation ; while in the comparative thinness of the stratum 
above 40 deg. in the South Atlantic, the temperature of which is 
but little (if at all) elevated by the “‘ southern connecting current,” 
which crosses it between 30 deg. and 40 deg. 8. lat., I find the 
explanation of the less potent influence of the southward move- 
ment of that stratum in ameliorating the climate of the Antarctic 
area, Whilst, then, the trade-wind circulation brings into the mid- 
Atlantic, as far north as from 40 deg. to 45 deg. N. lat., a vast 
body of equatorial waters, which raises the temperature of its sub- 
surface strata more than that of its surface stratum, this would 
exert no considerable influence on the climate of north-western 
Europe, otherwise than by imparting its warmth to the south-west 
winds, were; it not that this warm stratum is partly taken up and 
carried polewards by the general circulation. For theory and 
observation had previously indicated that the great body of water 
put in motion by the trade-winds, as the northern equatorial 
current, returns into itself, making a complete circulation round 
the Sargasso Sea, and being drawn into the indraught or supply 
current which sets southward between the Azores and the North 
African coast ; and this conclusion is confirmed by Captain Nares 
from a comparison of temperatures. And if any portion of this 
equatorial water is driven to the shores of north-western Europe 
by a residue of its initial velocity, of which there is no distinct 
evidence, this is certainly not more than the equivalent of the 
surface-current which sets southwards along the coasts of Green- 
land and Labrador, bringing down Arctic waters to meet the Gulf 
Stream off Newfoundland. Thus, if the trade-wind circulation 
were abolished by a subsidence of the West India Islands and of 
Central America, so as to give to the Atlantic equatorial a free 
passage onwayd to the Pacific, our climate would still be amelio- 
rated by the north-easterly draught of the whole upper stratum of 
the Atlantic towards the Arctic basin; but such amelioration 
would be less considerable, in consequence of the inferior heating 
power which that stratum would then possess. On the other 
hand, if there were no Arctic indraught, maintained by the gene- 
ral circle, there is no evidence that more than a very small offset 
of the local trade-wind circulation would reach the coast of Europe 
to the north of the Bay of Biscay. 

Of the influence of this general oceanic circulation upon the 
temperature of the sea-bed it is impossible to speak in exagge- 
rated terms, for it is obviously the one thing by which the climate 
of the sea-bottom, and consequently the distribution of animal 
life, is essentially determined. It may be well to recapitulate 
some of the leading facts which demonstrate this influence :— 

a. In all the great ocean-basius yet examined the bottom-tem- 
perature at depths exceeding 2000 fathoms is within a few degrees 
of 32 deg., the closeness of the approximation being proportioned 
to the freedom of communication which the particular basin has 
with the polar areas, Thus in the North Atlantic it averages 
between 35 deg. and 36 deg.; being lowered by about a degree 
near Halifax, by its proximity to the underflow of Arctic water 
which comes down the deep channel, of more than 1200 fathoms, 
between Greenland and Iceland ; and being also brought down by 
about a degree near St. Thomas’s, under the influence of the north- 
ward extension of the Antarctic underflow. Under the equator it 
is reduced still further, especially on the western side, coming 
down nearly to 32 deg. And over the South Atlantic generally, as 
far south as lat. 40 deg., it may be considered to range from 
32 deg. to 34 deg.—the average being about two degrees lower 
than that of the North Atlantic, in virtue of the unrestricted 
communication of this ocean with the Antarctic area. In the 
Indian Ocean the bottom-temperature comes down nearly to 
32 deg. under the equator ; while in the Arabian Gulf, 15 deg. to 
the north of it, the bottom-temperature is brought down to 
36 deg. by an extension of the Antarctic underflow. And in the 
Indian Archipelago the bottom-temperatures at various points 
are found to be strictly in accordance with the freedom of access 
which the Antartic underflow may have in each instance, that of 
even the China Sea being reduced by it to 37 deg. ; whilst in 
localities more or less secluded from its influence the bottom- 
temperature may be as high as 50 deg. even at great depths, 

6. In the Mediterranean, on the other hand, of which all but the 
superficial stratum is entirely cut off from the oceanic areas, and 
which therefore receives no influence from the polar underflow, 
the bottom-temperature ranges from 54 to 56 deg., and in the 
Gulf of Suez it is above 70 deg. If itis below this in the southern 
part of the Red Sea, the reduction must be due to the admission 
of colder waters from the Arabian Gulf through the Strait of 
Babelmandeb. 

e. It is in the Lightning Channel, between the north of Scotland 
and the Faroes, that this influence is most distinctly manifested, a 
difference of 13 or 14 deg. showing itself between bottom tempera- 
tures taken at the same depths within a few miles of each other, 
as also between the bottom temperatures taken at (say) 150 and 
300 fathoms on the sloping sides of this channel. 

d. On the eastern slope of the Dogger Bank a similar difference is 
produced by the overflow of the cold stream moving southwards 
in the deep channel along the coast of Norway. And a like 
surging upwards of the deep cold stratum of the Atlantic, which, 
through its deficiency of easterly momentum, is left behind in the 
rotation of the earth, brings it towards the surface along the 
eastern seaboard of the United States and British America, 
forming the cold band that separates it from the Gulf Stream ; 
a temperature as low as 35 deg. having been found near Halifax at 
a depth of no more than 83 fathoms. 

Thus, then, it is obvious that the prevalence of a glacial 
temperature over the oceanic sea-bed is essentially independent of 
the conditions which determine terrestrial climate ; all that is re- 
quired for such reduction being a free communication with one or 
both of the polar areas. If the Antarctic continent which formerly 
connected South America, New Zealand, and Austria, shut off 
the south polar area from the southern oceans, the bottom- 
temperatures of each would rise in a degree depending on its 
seclusion from the Arctic underflow. Thus we might imagine the 
Indian Ocean to be converted into a vast inland sea, with a 
bottom temperature almost as high as that of the Mediterranean. 
The Atlantic would still receive the glacial streams which come 
down from the north polar basin; but the cooling influence of 
these would be diminished by their extension into its southern 
basin, which would then be warmer instead of colder than its 
northern. And the Pacific, which at present only communicates 
with the Arctic basin by a strait too shallow to allow of any out- 
flow of glacial waters, would not have its bottom temperature re- 
duced below the isocheimal of its own coldest portions. Further, 
as the elevation of the present sea-bed of even the intertropical 
oceans would «offer to the study of the geologists of the future a 
deposit characterised by the presence of po tages of animal 
life, so must the geologists of the present refrain from regarding 
the occurrence of boreal types in any marine deposit as adequate 
evidence in itself of the extension of glacial action into temperate 
or tropical regions, 





But it is not alone in determining the distribution of tempera- 
ture that the general oceanic circulation affects the distribution 
of animal life ; for its influence in carrying down material for the 
nutrition, and in sustaining the respiration, of the inhabitants of 
the deep sea-bed ap) to me equally important. In my two 
exploratory visits to the Mediterranean I was struck with the 
contrast afforded by the almost entire absence of animal life at 
depths below 300 fathoms, and the abundant fauna we had met 
with in the Atlantic in many times that depth. This limitation 
has also been observed by Oscar Schmidt in the Adriatic; and it 
corresponds with the results obtained by Edward Forbes in the 
“ Agean,” his limitation of animal life to that depth, therefore, 
having been perfectly correct as regards that inland sea, though 
not true of the great oceanic basins, Now on trying to reason 
out the cause of this absence of animal life, I came to the 
conclusion that it lay essentially in the stagnation of the whole of 
the deeper portion of the Mediterranean ; the entrance of Atlantic 
waters affecting only its surface-film, and the uniformity of its 
temperature from 100 fathoms to the bottom preventing it from 
having any thermal circulation of its own. Thus the organic 
matter which is brought into this basin by its great rivers, and is 
gradually subsiding with the fine mud that is everywhere settling 
down on its sea-bed, would use up, in its decomposition, any 
oxygen which the water may contain, and leave little or none for 
the support of animal life. And this surmise I verified by an 
analysis of the gases which I boiled off from the bottom-waters of 
the Mediterranean ; nearly all its oxygen having disappeared, and 
being replaced by carbonic acid. Ia the open éc2an, on the other 
hand, every drop of water will in its turn be brought up from its 
greatest depths to the surface by the vertical circulation ; and, by 
prolonged exposure to the air, will get rid of its excess of carbonic 
acid, and take in a fresh supply of oxygen; which, by its polar 
descent, it will carry to abyssal depths, thus serving, like the 
respiratory movements of the higher animals, for the renewal of 
the re piratory medium which aerates the animal fluids. 

The same agency that provides abyssal animals with oxygen 
serves also to supply them with food. In all our dredging ex- 
plorations the entire absence of vegetable life below about 300 
eto (the stony Nullipores alone extending to that depth) was 
a conspicuous fact. And the question forced itself upon our con- 
sideration, ‘‘ On what do the abyssal animals live?” Of course, if 
they could only live on one another, they would in no long time 
come to an end. There must be somewhere a manufacture of 
organic matter for their sustenance. This problem is of more 
direct importance to man than might at first sight be supposed. 
Our fishing vessels resort to the Faroe banks for cod, to be used as 
an article of human food. These banks swarm with a particular 
kind of star-fish on which the cod feed largely, as is known by 
an examination of the contents of their stomachs ; these star-fish, in 
their turn, feed upon the globigerinse which cover the North 
Atlantic sea bottom, as is known by an examination of the con- 
tents of their stomachs, Thus these globigerine are not only 
niaking chalk for the men who may be alive when the bed of the 
Atlantic is heaved up into dry land, but they are helping to manu- 
facture cod-fish for the men of the present generation. But upon 
what do the globigerine themselves feed? ‘This question was 
answered with scientific correctness, as I believe, by Professor 
Wyville Thomson, who pointed out that the superficial stratum of 
ocean water is continually acquiring organic matters from the 
vegetation of the shallower waters, as also from the vast floating 
meadow known as the Sargasso Sea; and the presence of this 
organic matter, in a condition fit for the maintenance of animal 
life, has been determined by chemical analysis made under the care- 
fulsuperintendence of Dr. Frankland. These analyses showed its 
diffusion through deep as well as through shallow ocean waters, 
and of this diffusion the general oceanic circulation affords the re- 
quired instrumentality. 

Thus, I venture to think, under every point of view, the doctrine 
advocated is one not merely of speculative or even of purely 
scientific interest, but of the highest practical importance ; and if 
the further results of the ‘‘ Challenger” explorations should prove 
to be as confirmatory of it as are those which I have now discussed, 
I cannot but believe that it will gain the universal acceptance of 
competent and unprejudiced judges. 





THE CLOUGH HALL TUNNEL. 


We recently published in our columns a general view of 

this tunnel, which is remarkable for two especial features. One 
is that it is constructed to afford a passage for three lines of 
metals, and the other that it was built through a cinder heap 
under circumstances of peculiar difficulty. The tunnel is situated 
near Kidsgrove, on the loop line of the North Staffordshire Rail- 
way. 
We are enabled through the courtesy of Messrs. Pickering, the 
contractors for the line, to publish two sections of the tunnel, 
which are represented in Figs. 1 and 2 respectively. The former 
shows the work completed as it has been now for some months, 
and the latter while it was in course of construction, with the 
timbering necessary to keep up the material through which it was 
built, the nature of which was more like a quicksand than ordinary 
earth. The shape of the tunnel is circular, the whole of the 
intradosal and extradosal surfaces being struck from the same 
centre. A uniform thickness of 2ft. 6in. for the arch is preserved 
from the crown to a height of about 8ft. above the invert at each 
springing. At these points the side walls are increased in thick- 
ness to 3ft. The radius of the centre from which the soffit is 
struck is 18ft. 6in., measured from a centre situated in the 
axis of the tunnel, at a distance of 7ft. above the inner surface 
of theinvert. The invert, which is struck with a radius of about 
80ft., has a uniform thickness of 18in. Its lowest point in the 
inside is 3ft. 6in. beneath the level of the rails. In Fig. 2 the 
different strata into which the huge cinder heap is divided are 
shown, the total depth from the surface to the bottom of the invert 
being 55ft. Refuges as represented in Fig. 1 are provided at 
intervals throughout the tunnel, the length of which is 260ft. It 
is built on a curve having a radius of twenty-nine chains anda 
gradient of 1 in 40. 

In Fig. 2 are represented all the timbers used to support the 
loose material while the tunnel was in course of construction, A 
glance at the dimensions and arrangement of the separate parts is 
sufficient to point out that the whole centreing is an excellent 
specimen of timber work. It is obvious that, for the time being, 
the centreing of this tunnel had to absolutely support the mass of 
material above it, so that its duty was not confined, asin ordinary 
instances of tunneling, to merely protecting the work and work- 
men from the occasional falling of loose earth and stones. The 
mass above it possessed no cohesion, and hence the necessity for 
timbers of the large scantling of 18in, by 18in. Those who have 
read our articles on “‘ Scaffolding and Centering” will perceive that 
the principles laid down in them have been adhered to in the 
design under notice. The timbers which directly support the 
pressure do so in the direction of their lengths, and are made 
sufficiently short so Aad not had =, toa —_ strain of any 
consequence. The or timbers which carry the planking or 
polling boards have the large diameter of 20in. aa are spaced 
about 3ft. apart from centre to centre. In spite of all precautions 
taken the progress of the work was very tedious, but the energy 
and perseverance of the contractors overcame the obstacles in 
their way, and enabled them to bring their task to a successful 
termination. : 





Sourn KENSINGTON MusEuM.—Visitors during the week ending 
June 6th, 1874:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,121; Naval and other collec- 
tions, 2891; on Wednesday, Thursday, and ing, mn 
6d, from 10 a.m, till 6 p.m., Museum, 1214; Naval and other 
collections, 140; total, 16,366; average of week 
in former years, 12,671, 
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RAILWAY MATTERS. 


THREE hundred and seventy-five miles of new railroad have been 
completed in the United States up to date this year. 

+A CONCESSION has just been granted for a new Dutch line from 
Arnhem vid Winterswyk towards the Prussian frontier near 
Muenster. 

Two Algerian lines have just been declared ‘‘of public utility,” 
viz.:—From Bone to Guelma ; and from Arzew to Saida, with an 
extension of 70 kilos. towards Geryville. 

+N American contempo somewhat ungrammatically states 
that ‘‘ The Kansas Pacific Railway Company have offered to donate 
Osage orange cuttings for fence to anyone owning lands adjoining 
their road, and if they will cause it to grow sufficient to turn stock 
they will give thirty-five cents per rod.” 

Ir appears that the State railwaysof Egypt were worked in 1872-3 
at 404 per cent. of the gross receipts, the receipts of the finan- 
cial year having been £1,478,395, while the working charges were 
£598,825. The low ratio of the working expenses to the traffic re- 
ceipts is accounted for by the cheapness of labour in Egypt, and 
the practice of employing soldiers on the lines. The locomotive 
expenses of the lines for the past financial year were £285,545, 
that sum including £188,440 for coal and coke. 

Tue alteration from broad to narrow gauge on the Great Western 
Railway is now in progress. The main line between Frome and 
Dorchester and branches is to be entirely closed on Friday, Satur- 
day, and Sunday, the 19th, 20th, and 21st inst. On the last- 
named date the line between Chippenham and Frome is to be 
closed. The alteration on the Wilts and Somerset section will 
commence on the 16th inst., and during the es of the work 
trains will be run in accordance with a special time-table. 

Ir is the intention of the Pennsylvania Railroad Conpene, - 
the ‘‘ Travellers’ Official Railway Guide,” to separate its freight 
and passenger traflic entirely between Newark and Jersey City 
and with that view it has erected the numerous new buildings and 
trestle-works on the Hackensack meadows, With its immense 
freight rolling stock out of the way, and with the Bergen cut 
widened, as it soon will be, so as to admit of additional tracks, 
quick transit for the passenger trains will be greatly facilitated on 
this division of the road. 

Tue report for 1873 of the Dutch Railways Company gives the 
length of line at work during that year at 173°9 kilos.; composed 
of 102-4 kilos. for the Amsterdam, Rotterdam, and Uitgeest line, 
and 71°5 kilos. for the Helder, Saardam, and Ydyk (Amsterdam 
line). The works upon the Eastern line are being actively prose- 
cuted, and it is hoped that the section from Amsterdam to 
Amesfoort with its branch to Utrecht may be opened shortly. The 
traflic has increased most satisfactorily, as have ey the 
receipts, and the capital is to be carried to 15,080,000 florins, by 
the issue of 5,920,000 florins in shares. 

Mr. Brinee, the magistrate at the Hammersmith Police-court, on 
Tuesday decided a point arising out of a reference to him as arbi- 
trator between the Hammersmith Extension Railway Company and 
certain persons who claimed compensation for the use and occupa- 
tion of their private roads by the railway company, The company 
had now relinquished their intention to use the private roads, and 
wished to withdraw from the arbitration. Mr. Bridge, however, 
who had awarded compensation and costs, determined to enforce 
his award, and ordered that a distress warrant should issue against 
the company in a fortnight, unless they in the meantime obtained 
from the Court of Chancery authority to restrain him. 

On Tuesday week, the testimonial voted by the Midland share- 
holders at their general meeting on ,the 19th August, 1873, to 
their late chairman, Mr. W. P. Price, was presented to him at a 
complimentary dinner given at the Midland Hotel, Derby. The 
chair was taken by the present chairman of the company, Mr, E. 
Ss. Ellis, who was supported by all the directors and principal 
officers of the company. The testimonial took the form of a por- 
trait of the late chairman, painted by the late Mr. John Lucas, 
of St. John’s-wood, the artist who had atready painted the portraits 
of the three preceding chairmen—Mr. Ellis, Mr. Beale, and Mr. 
Hutchinson—and the four are now exhibited side by side in the 
shareholders’ room at Derby; and also of a handsome service of 
plate, manufactured by Messrs. Elkington and Co., Birmingham, 
and consisting of an elegant dessert service. 

Tue Levant Herald says :—The works on the: short extension 
line of the Roumelian railways from Sophia to Radomir are about 
to be commenced forthwith. The section is of seventy-three 
kilometres (forty-six miles), and the chief engineer in has 
had bis working sheds built and gathered on the spot the greater 
part of the material he requires, The ero the rails on the 
new railway from Moudania to Broussa, of which the earthworks 
have been completed, has been suspended in q of the 
recent suicide at Haidar Pasha of the German contractor who had 
undertaken that branch of the construction of the line. We are 
assured that the Minister of Public Works is examining as 
quickly as possible the accounts of Mr. Pressel’s staff of engineers 
engeged on the surveys of the projected Asiatic lines, whose 
services have been dispensed with, and that the greater number 
have been already paid what is due to them. Mr. Pressel him 
self, the ex-director-in-chief of these Asiatic lines, the execution 
of which is at present abandoned, will leave Constantinople 
shortly on his return to Germany. 

A CORRESPONDENT writes to the Pall Mall Gazette:—A new 
danger in railway travelling developed itself near Rugby Station 
on Wednesday eveni The express train which leaves Euston- 
square at five o’clock passed Rugby a short distance when it 
met a Scotch express passing on the upline, Just when the trains 
were meeting a pale ale bottle was wn from the down train. 
It struck the engine of the up train, smashed both the glasses 
through which the driver looks, broke the steam-gauge, and was 
shivered to f ents on the tender. Both driver and stoker 
narrowly esca injury. Had they been struck, the up express 
must have rushed on uncontrolled. ‘‘If this should meet the eye” 
of the person who threw out the bottle (shown by the label to 
have been purchased at Rugby Station), it may be a satisfaction 
to him to know how his thoughtless act had nearly led to most 
serious results. It is by no means an uncommon occurrence for 
platelayers and others engaged on railway lines to be struck by 
empty bottles, in many cases purposely aimed at them, and in not 
a few cases resulting in personal injury. 

A TRANSLATION of a Government decree, dated January 13, is 
published in alate number of the Panama Starand Herald, which says 
that the following lines of railroad were then open for traffic :— 
From Ilo to Moquequa, 100 kilometres ; from Mollendo to Puno, 
542 kilometres, and Pisco to Ica, 47 kilometres ; and that dur- 
ing the present year the lines from Callao to San Mateo, of 118 
kilometres in length, from Chimbote to Taquilpon, of 90 kilometres, 
andfrom Pacasmaye to La Vina, of 148 kilometres, will be com- 
pleted, making a total of 1045 kilometres (650 miles), The decree 
continues that the districts traversed by these roads abound in 
mineral wealth, which should be developed, not only for the pur- 
pose of advancing the material interests of the country, but also 
with a view of sup, the lines themselves, and that the re- 
sources at the disposal of the Republic are not sufficient to attain 
this desired end. For these reasons it says, that itis advisable to 
call the attention of European markets to the material resources 
of the country, and directs that plans and profiles of all the rail- 
roads be prepared, a commission appointed to collect specimens of 
minerals along the roads, and the collections, catalogues and draw- 
ings be sent to Europe for exhibition in London, Paris and Berlin ; 
and descriptive pamphlets be published in om French and 

distributed free. The pian the Republic in 
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NOTES AND MEMORANDA. 


THE manufacture of white lead in Pittsburgh was begun in 1811, 
by Anthony Beeler. 

THE first —— works was established in Pittsburgh in 1850, by 
Messrs. C. G. Hussey and Co. 

THE first iron steamboat made in the United States was built in 
Pittsburgh in 1839. It was named the Valley Forge. 


THE manufacture of was first introduced west of the 
Alleghanies by Albert Gallatin and associates, at New Geneva, a 
= on the Monongahela river about 90 or 100 miles above Pitts- 

urgh. 

AccorpinG to A, Fricke an emulsion of fat with water is ob- 
tained by shaking them together in a glass vessel whose sides are 
moistened with water slightly alkaline. Such an emulsion 
saponifies without heat, by mixing with an excess of caustic soda 
solution of 20 deg. B. and stirring. On standing over night the 
soap collects as a cake on the top. 


It has been found by Herr A. Kundt that a temporary dichroism 
may be induced in certain bodies by stretching or by pressure. A 
piece of india-rubber or of gutta-percha, when in a state of tension, 
exhibits in the dichroiscope two images of distinct colours—the 
one a dark brown, and the other a straw-yellow. As soon as the 
substance is released from strain the dichroism immediately dis- 
appears. 

ACCORDING to a statement by M. S. Droux, in the Annales du 
Génie Civil, the use of sodic silicate in soaps cannot be considered 
a falsification, as it increases the detersive properties of the soap. 
It also diminishes the price and makes the — by drying much 
less. The neutral silicate containing 19 parts of soda to $1 of silicic 
acid is preferable to the alkaline silicate containing 30 parts of 
soda to 70 of silicic acid. The mode of making soaps with sodic 
silicate is given ; 6 to 8 per cent. of the silicate is contained in the 
finished product. 

THE Straits Times, a Javanese journa!, publishes some novel in- 
formation on the poisonous properties of the bamboo, which here- 
tofore has been considered one of the most inoffensive of vegetables. 
The natives of Java use the poison against their enemies, and 
obtain it by cutting the bamboo at a joint, and detaching from the 
saucer-shaped cavity, formed by the cane at such portions, some 
small black filaments, which are covered with almost inperceptible 
needles. The filaments constitute the venom, against which no 
remedy has been found to act. When swallowed, instead of pass- 
ing to the stomach, they appear to catch in the throat and work 
their way to the respiratory organs, where they immediately pro- 
duce a violent cough, followed by inflammation of the lungs. The 

ison, tried upon dogs, produces loss of appetite, severe cough, 

urning thirst, and gradual emaciation. The animal froths at the 
mouth, and finally dies by suffocation as if under the influence of 
a deleterious gas. 


A CORRESPONDENT of the Manchester Guardian having esti- 
mated the whole supply of cotton in Europe during 1574 at 
5,450,000 bales (2,850,000 American, 1,300,000 East Indian, and 
1,300,000 other kinds), proceeds to calculate the number of bales 
in the ports of Great Britain at the end of this year. After deduct- 
ing from the whole supply (5,450,000) the amount indispensable for 
the Continent, 2,418,000 Loe there remains for Great Britain, 
according to this authority, 3,032,000, to which, adding the stock 
of the 1st of January, 778,000, our supply is raised to 3,810,000 
bales, equal to 73,200 weekly, our actual consumption being esti- 
mated at 64,000, The customary increase later on in the consump- 
tion of our light bales of cotton with the usual decrease in 
American will raise the number of bales to 65,000, and bring us to 
the 64,500 average of the year required to give an estimate of 
111,000 bales weekly as the total consumption of Europe during 
1874. But the total supply of Great Britain being equal to a 
weekly average of 73,200 bales, and the consumption to only 64,500 
per week, there is an excess of 8700, which will give a stock of 
452,000 bales in the ports of Great Britain at the end of this year, 
against the 778,000 at the end of 1873 ; assuming that the trade 
hold no more than they did at the end of last year. 


At a recent meeting of the Scientific Committee of the Royal 
Horticultural Society, Dr. Voelcker stated the results of his 
investigation of the soil of a London square in which Messrs. 
Veitch had twice planted planes, which in each case had died. 
According to the Gardeners’ Chronicle, he found, on examining the 
clear watery solution from treating the soil with distilled water, 
that the soil contained one-tenth per cent. of common salt, and 
two-tenths per cent. of nitrates. Whenever the amount of chlorine 
in soil reached anything like an appreciable quantity it exercised an 
injurious influence. Land, for example, which has been inundated 
by the sea, will not grow wheat for the next two years, though in 
the first year cabbages may be grown, and they will withdraw a 
good deal of the salt from the soil. The quantity of nitrates in the 
soil sent to him was remarkable. Usually in a soil it did not reach 
a proportion which could be expressed otherwise than by a third 
place of decimals. He could have no doubt that the two saline 
ingredients he had mentioned did the mischief. He did not doubt 
that it was owing to the place having been constantly used for 
committing nuisances that the presence of the salt and nitrates 
was due. Inthe same way rabbits kill hedges; and it is like- 
wise well known that it is years before grass will grow in their 
runs, 


Dr. NEUMAYER has recently exhibited before the Berlin Geo- 
phical Society a photographic apparatus designed for the 
etermination of the temperature and of the currents at great 
depths in the ocean. The invention is composed of a copper-box, 
hermetically sealed and furnished with an exterior appendix made 
like a rudder. In the interior is a mercury thermometer and a 
compass, each enclosed in a glass receptacle into which are admitted 
traces of nitrogen gas. A small electric battery completes the 
apparatus, When the latter is allowed to descend attached to a 
sounding line, the action of the current on its rudder causes it to 
assume a parallel direction, thus indicating the set of the flow by 
the relative position of compass, needle, and rudder. The ther- 
mometer of course shows the surrounding temperature. In order 
to fix these indications, a piece of photographic paper is suitably 
disposed near the glass cases containing the instruments. en at 
the pee time a current of electricity is established through the 


MISCELLANEA. . 


THE proposed creation of a Public Works Member of Council for 
India is generally disapproved. 

A TELEGRAM from Calcutta says that the first bridge built over 
the Ganges in that city has been opened for traffic. 


A NEW commercial harbour is to be constructed at Nicolaieff, 
the old port being set apart for the new and rapidly increasing 
navy of the Black Sea. 

Ir is rumoured that the Lords of the Admiralty have under con- 
sideration the advisability of enlarging Sheerness Docks so'as to 
accommodate the largest ironclad afloat. 

Tue bill for the construction of a canal from the lower Missis- 
sippi to the Gulf of Mexico, free to all nations, has passed the 
House of Representatives of the United States. 

PLANS have been prepared for a bridge to be thrown across the 
Murray River at Eelmea, so as to connect the colonies of Victoria 
and New South Wales. The estimated cost of the work is £60,000, 

THE recent heavy weather at Madras has done serious damage 
on the south-west branch of the Madras Railway. Two bridges, 
about twenty miles apart, have been swept away by the flood, and 
traffic has in consequence been considerably impeded. 

Tue city of Tunis was illuminated on Saturday week last with 
gas for the first time amid great rejoicings, in the presence of the 
Court and the representatives of all the foreign Powers. The 
works have been erected by the Foreign and Colonial Gas Com 
pany. 

PREPARATIONS are being made to build the extension of the New 
York Elevated Railway from the present terminus at Thirty-fourth- 
street to Central Park, and also to build a short extension from 
the present down-town terminus in Greenwich-street through 
Battery-place and State-street to the South Ferry. 


Durinc the last twelve montlis the errors of the great clock at 
the Houses of Parliament, Westminster, were below one second on 
67 per cent. of days, below two seconds on 25 per cent., and below 
three seconds on 5 percent. When the error amounts to four 
seconds it can be corrected by the attendant, by lifting a pallet. 


THE Scientific American says from a comparative pay schedule 
given in the Naval Gazetic, Portsmouth, England, it appears that 
engineers receive rather more than twice as much pay in the 
American navy than is given in the British navy. For example, 
an American engineer receives 2800 dols. per annum, and the 
British engineer 1100 dols. per annum. 

THE Lombard-street Post-office clock supplies a very convenient 
method of regulating watches with precision. A current from Green- 
wich at noons starts the clock, which had stopped itself some few 
seconds previously, or at noon of its own time, the clock baving a 
gaining rate. The true time to a fraction of a second can therefore 
always be obtained at noon in Lombard-street. 

THE United States Department of Agriculture estimate the con- 
sumption of timber during the present decade at one hundred 
millions of acres, or an average of ten millions of acres per year. 
It is said that thirty years will strip the United States of every 
description of timber —firewood, pit props, railwaysleepers, scaffold 
poles, hop poles, bean poles, in fact leave them without a faggot 
from tke Pacific to the Atlantic seaboard, 

Tue Baltic Iron Shipbuilding Company have authorised the 
Credit Foncier of England, Limited, to receive subscriptions for 
1000 debentures of £100 each, bearing interest at 8 per cent., and 
redeemable in fifteen annual drawings. These debentures are 
constituted the first charge on the freehold and other property of 
the company, which is stated to be very valuable. The proceeds 
of the issue are to be used as capital rendered necessary by « 
large extension of business, and some of them will be deposited 
as caution-money in respect of contracts entered into with the 
Russian Government. 


THE directors of the Cadiz Waterworks Company have received 
official intimation that the extensive series of waterworks for 
supplying the city of Cadiz, which owing to their magnitude have 
been so long in hand, are on the eve of completion, and that the 
same will be formally opened for the public service on June 12th. 
The event is creating considerable excitement in Cadiz, and the 
successful inauguration of the waterworks will be celebrated by a 
grand banquet, which will be given by the Corporation of Cadiz, 
and official invitations to the same have been received in London 
by the directors and officers of the company. 

Tue Hercules, armoured iron frigate, has been paid out of com- 
mission into the first class of the Steam Reserve, to be fitted with 
& poop and prepared for duty as the flagship of the Mediterranean 
squadron. The Lord Clyde has been under repair at Keyham. 
From an official investigation made during the past week it has 
been resolved that all the machinery attached to the engine and 
boiler departments of the ship shall be taken out, as she is not 
considered to be of farther use for sea service, ‘ dry rot” being so 
extensive as to render her useless. It is expected that she will be 
prepared for a training ship, and for that purpose will be towed 
round to one of the eastern ports. 

Some of the shipowners at Chicago have determined to make an 
attempt to establish a Lake-European trade. The following 
despatch was receivedin New York on the 15th May : ‘‘The schooner 
Pamlico, with a of 25,000 bushels of corn, has sailed from 
Chicago for Cork, Ireland, direct. The rate of freight on the cargo 
is 30 cents per bushel, gold.” Itis stated that wheat shipped in 
such vessels will arrive in better condition than if sent vid New 
York, and that with ordinary luck there will be a profit of 4000 
dols. gold on a voyage. The enl ent of the Canadian canals 
will contribute powerfully to building up this trade. It is not 
doubte1 that the vessels can secure freights at paying rates. 

From the last annual report of the Astronomer Royal we learn 
that with the 7 of eight days, on which the violence of the 
wind prevented the raising of the ball, and of two days on which 
accidental failures occ , the Greenwich time-ball has been 
regularly dropped every day through the . The Deal time ball 
was not raised on five days on account of high wind, and was not 
dropped on five days owing to interruption in the telegraphic com- 
munication. On one day, October 10th, it was erroneously dis- 
charged fovr seconds before 1 by a telegraph-signal ; on 321 days 
it was dropped correctly by the current; and on 37 days, 





gas in the oe pen causing an intense violet light, capable of 
acting chemically upon the for a sufficient length of time to 
allow of the photographing thereon of the shad of the p 
needle and of the mercury column. Within three minutes, it is 
said, the operation is complete, when the apparatus is hoisted and 
the paper removed. 


Tue following details of a new theory of waterspouts are from 
the Journal of the Franklin Institute :—“ It has been hitherto as- 
sumed that the column of air which revolves to produce a water- 
spout is an ascending column. M. Faye, the astronomer, has 
recently maintained before the French Academy the theory that 
the air in these columns is a descending one. isely as in a 
river, vertical layers of water, moving with different velocities, 
form whirlpools in shape like funnels, drawing the water away 
from the centre, so, when currents of air above the clouds move in 
different directions, or in the same direction with different velo- 





cities, they produce upon their borders a gyratory motion of the 
i air. This air descends like the water in the whirlpoo! 


in’ 
and if the gyratory movement be powerful enough the tube o 
rotating air may reach the earth. At the same time the centrifu- 
gal force determines the matter to the exterior, and causes a partial 
vacuum in the interior, thus the lifting of objects over 
which the whirlwind passes, and in the case of water 

waterspouts. Of course the barometer 
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principally in rainy weather, the current was too weak to release 
the trigger without the assistance of the attendant’s hand. A 
proposal has been made to drop a ball at Portsmouth by direct 
current from the Royal epee but no further action appears 
to have been taken in the matter by the Admiralty. 

TuE iron dome of the Capitol at Washington is 300ft. high, and 
is surmounted by a metallic statue. In reply to an inquiry, as to 
whether there was a daily movement of the statue, due to the heat 
of the sun, the architect, Mr. Clark, gives the following particulars. 
The statue on the Capitol has a motion resulting from the unequal 
expansion of the opposite sides of the dome. The entire length of 
the line of oscillation of the plummet from the eastern limit to 
the western limit is only 44in., which would make the inclination 
in the morning 2}in. to west, and in the afternoon the same 
distance to the east. This apportionment of the distance for 
morning and evening, however, is not strictly correct, and for this 
reason; that in the morning the east side of the dome is rapidly 
heated, while the west side is chilled by radiation through the night. 
Now as the sun passes to the western side of the dome, this side 
peas Sho eupepelen fp.aseun oe 

more 
inclination of the statue 
acted, so that tho dadinatin to Gn wast Ss 0 Milo greater than 
same 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue de la Banque. 
BERLIN.—AsuHeEr and Co., 58, Mohren-strasse. 
Sag ey ne 

—. IETMEYER, b 
NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


‘PUBLISHER'S NOTICE. 


*,* With this week's number we issue as a Supplement No. LXXV. 
of our “Portfolio of Working Drawings,” representing the 
Sreeramadavaru Dam and Head Works, Hassan District, Mysore, 
Mr, E. Olander, Executive Engineer, Each number, as issued by 
the publisher, should contain this Supplement, and Subscribers 

are requested to notify the fact should they not recewe tt. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our | spon nts to keep copies. : 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. — : 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; : 

LitrLe CrewE.—We fail to understand your difficulties. Send a sketch and 
explain them. : 

Tuxpive Governor.—Letters lie at our office for this correspondent. 

Mecsanic.— You will see that the scheme would not work, if you will make 
onother drawing with the flat sides of the square horizontal. The steam 
would rush past, as there would be an open space between the globe and the 
tube. 

J. B. R — We must beg to decline to express any opinion on the action of the 
Board of Trade and their relations with you. The press appears to have 
given you every possible assistance. Why not have the matter brought before 
Parliament ? 

G. R. J.—The idea is not novel, but we have no doubt it might be mace to work, 
and watches might thereby be approximately compensated with cheapness. A 
modification of the same arrangement would consist in making the end of 
the regulator of two metals—brass and steel—so that it might be deflected 
right and left by alterations wn temperature; of course it would require 
alteration in shape, and no dary Pp t would be effected. 
On the whole, however, the going of a watch once fairly adjusted would be 
improved, 














FIREPROOF FLOORS. 
(To the Editor of The Engineer.) 
S1r,—I shall feel much obliged if any correspondent will kindly inform 
me what are the principles of (1) Dennett’s, (2) Fox’s, (3) Barrett’s systems 
of fireproof flooring, and their respective advantages. nee 


June 6th, 
CORUNDUM. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers kindly inform me where I can purchase 
the above? A. B. 








PRESERVING LEATHER BELTS. 
(To the Editor of The Engineer.) 
S1r,—Will any of your readers kindly tell the writer the best com- 
position that is used, or known to be good, for preserving leather driving 
belts in work? A. B. W. 


June 10th. —_——— 
i aaa oe , 
Tar Enoineer can be had, by order, any in or country, 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Halj-yearly (including double number) .. os - 
Yearly (including two double numbers)». -. — £1 9a. Od. : 
If eredit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 
ign subscriptions for thin paper copies are received at the ye rates. 
Subscribers paying in advance, at these rates, will receive THz ENGINEER 
. Subscriptions sent by Post-ofice Order must be 
accompanied by a letter of advice to the publisher. 
Tuck PaPER copies may be had if preferred at double postage. 
+ woe by Post-office Order. 
£4. 


s 24. a. 
Argentine Republic o. 11 6 peryear, |Ttaly.. oo © 2 0 6 per year 
Autraha «ow oe «I OC pa Japam «po oe oe 3 OE e 
Badgium .. ws + ll 6 @ Malta .. « o ow» Ill 6 pad 
Brasil .. .. + ill 6 Natal -1n 6 pa 
British Oolumbia .. lh 6 o Ne + 1160 
British Guiana .. 1ll 6 » New Brunswich .. .. lll 6 
Canada... .. ~ lll 6 o Newfoundiand .. »« 111 6 » 
Cape of Good Hope lll 6 e New South Wales... .. ill 6 pa 
Gee * iis er tae 116 0 ” New Zealand... « « 11 6 oe 
Denmark oo 116 0 o o 116 o eo 
Denmark via Hull See «es . - 116 6 - 
Bags oo «0 [as U ee iné » 
Evypt (Upper) .. « 1160 4» West Coast of Afra... 116 0 ,, 
Germany... « o + 116 0 » West oe lil 6 a 
Gibraltar iw in 6 ” 
Remittance by bill on London. 

4s. d. 46.4, 
Austria . o - 116 O per year Tonian Islands + 2 0 6 peryear 
Buenos Ayres - 1160 Pe Norway .. -~ 350 eo 
Borneo 116 0 ” Panama . - ln sé 
Ceylon »- 1we Peru ° - 1160 eo 
Oni 116 0 @ Russia . - 2306 @ 
Frano lll 6 Spain. - 110 ped 
Greece 116 0 » Sweden . - 350 « 

116 0 * Tasmania .. ll 6 





Cloth Cases for binding Tue Enarnzer Volume, price 2s. 6d. each. 
The following Volumes of Tat ENcrneer can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninep “~~ ages eight words. Whenan 
advert measures an inch or more charge is ten shillings per inch. 
All single advertisements from the a be accompanied by stamps in 
payment. Alternate advertisements wi ib certs with all practicable re- 

gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 

Tavrspay Evenine mm xace Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George ld Riche; all 
other letters to be addressed to the Editor of Tax ENGINEER, 163, Strand. 














MEETINGS NEXT WEEE. 
, 18th June, at 8 p.m.: “On Iso- 
“Communications from the Laboratory of 
1 strong; “On the Products of De- 
of Castor IIL, on the Action of of Alkaline 
Hydrate,” by E. Neison; “On the Restitution of Burned Steel,” by J. 
L. Da oe Persulphide,” by William Ramsey; “On 
suberone,” by Dr. or) ; “On the Action of Nitrosyl Chloride 
on Phenol,” by W. A. Tilden; ‘“‘On a New Apparatus for Estimating 
Carbonic Anhydride and Moisture,” ‘‘ Apparatus for Determination 
Ozone in Presence of Chlorine and Hyponitrous Acid,” and ‘Constitution 
of Urea,” by Dr. Tommasi, 


at 7 p.m.: 
E in 1872,” 

by R. H. Scott, F.R.S., and W. Galloway ; “Solar Radia 

by Rev. Fenwick W. Stow, M.A., F.M. 

the Barometer 


‘ture at by Rev. A. M. Colom! a * Weather Report 
perature ” by A + 
tor 1878, at Woosung, China,” by Charles D. Braysher. 








MARRIAGE. 

On the 4th June, at the Parish Church, Leeds, by the Rev. R. K. Snow- 

den, M.A., and the Rev. R. R. Kirby, M.A., Mr. Epwarp Hamer Car- 

oF ee ee ae Se ge pt Leste, 3.5. 

o Maris, only . Jos Ruopss, J.P., of Potternewton 
House, near Landa, We ets. . . 
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THE CONTRACTS OF THE CROWN. 

A point of Law involving questions the importance of 
which it is impossible to over-estimate, has this week been 
tried by the Court of Queen’s Bench. The decision has 
not yet been Le for the Judges have intimated their 
intention to take time to consider their judgment, and its 
delivery may probably be expected after the long vacation, 
at one of the first sittings of the then newly-constituted 
Court. Until the matter is judicially settled it is, of 
course, an impossible subject for discussion, but its im- 
portance may at least be gathered from a brief analysis of 
the arguments urged for and against it. 

The point of law has been raised upon a petition of 
right on the part of Mr. Lynall Thomas, whose 
name is perfectly familiar to our readers in connection 
with the science of gunnery, to recover from the Crown 
his expenses, properly incurred, and damages, under a 
contract entered into between the Crown, as represented 
by the War Office, and himself. To this petition of right 
the Crown demurred, on the ground that no such remedy 
is available against the Crown for damages for breach of 
contract, or any other cause, and it was admitted that 
if this process be not available a contractor with the Crown 
has no remedy at all. The grounds of the demurrer 
were, in fact, that a petition of right will not lie for any 
other object than specific chattels or land; that it will not 
lie for breach of contract, nor to recover money claimed 
either by way of debt or damages; that the Secretary of 
State for War has no power to bind the Crown by any 
contract such as that the benefit of which is claimed in the 

resent case; that it did not appear that any contract had 
Sot made between parties known to the law, or entitled 
to pledge the credit of the Crown; and, finally, that 
if the contract could lawfully be made, an action against 
the Secretary of State is the only remedy. The petition 
was filed under the provisions of Sir W. Bovill’s Act, which 
regulates the procedure in these matters, but leaves the 
citcumstances under which the remedy is enforceable in all 
respects in the same condition as before the Act came into 
operation. Consequently, it became incumbent upon the 
petitioner to show that he hada right at Common Law, 
and, in a subsidiary sense, that his remedy did not lie 
against the Secretary of State. For this purpose numerous 
cases of one kind or another were cited, some appearing in 
year books of as early a date as the reign of Edward IIL, 
ana concerning many of which cases there was doubt 
whether they were instances of petition of right, or petition 
to Parliament, or petitions of grace, which doubt rendered 
argument necessary as to the relative meaning or im- 
portance of these ancient methods of procedure. But 
the petitioner took his stand most strongly on the Bankers’ 
Case decided in the time of Charles II, The point to be 
decided in that case was whether certain bankers, who had 














| lent money to the king on the faith of an annuity charged 
| on a specific branch of revenue, were entitled to an order 





by the Court of Exchequer directing payment of the money 
out of that fund. The case was brought on appeal before 
Lord Somers, who considered that such a remedy could 
not be directed, but that the proper course for the bankers 
to have adopted would have been to have proceeded by 
petition of right. Many authorities of more recent date, 
and more or less to the point, were cited—among them the 
well-known case of Feathers v. the Queen, in which case 
the Lord Chief Justice made some observations to the 
effect that the remedy by petition of right was available in 
all cases of well-founded claims against the Crown. 
With reference to the second point, the counsel 
for the petitioner admitted that a petition of right was 
not available as a remedy for the improper act of a servant of 
the Crown, but that wasnot thecase here in any degree. The 
reason why the Crown is not answerable for the illegal 
acts of its servants is not at all difficult to find. It is simply 
based upon the fact that in such cases the servant so acting 
is himself liable, and the proper person to be made the 
subject of an action. This was the case of a contract en- 
tered into by servants of the Crown in entire pursuance of 
their duty and authority, and as a consequence the remedy 
by petition of right would lie for any breach of it. Again 
it was strongly urged that it was in the last degree incon- 
sistent and absurd to allow claims for wrongful detention 
of property, and to deny claims of wrongful detention of 
money. 

The contention on the part of the Crown was that there 
were no instances upon record of petitions of right for debts 
on contracts, but this it was attempted to explain by the 
fact that formerly parties had a more direct remedy in 
money claims, by application to the Barons of the Exche- 
quer, who then control over the officers of the revenue, 
for an order upon the proper officer to pay the money. 
Now, when the Act mentioned above was framed there can 
be no question that there was a general impression that 
there was a good remedy by petition of right in respect of 
breaches of contract. This belief was held not only by 
high legal authorities, but by the Legislature itself, and 
was unquestionably shared by Sir W. Bovill—who intro- 
duced the bill—and Mr. now Mr. Justice Archibald, who 
drew it. But, as was pointed out by Mr. Justice Black- 
burn, the fact that even the Legislature was under a mis- 
apprehension, does not remedy a deficiency in the law, and 
the recent Act in no | added to the then existing store 
of legal resources. Still, it is a striking fact that since the 
Act was there has been a great number of 
petitions of right—most of them by contractors—and 
in no one of these cases has the right to sue the 
petition ever been disputed, and in some of them the 

itioners have actually recovered. The distinction 

ween cases of debt and of wrong-—between holding 
goods by wrong and taking them wrongfully under a 
contract—is, in point of reason and justice, extremely 
difficult to draw, but whether the remedy by petition of 
right, which undoubtedly is available in the one case, 
extends to the other, is the legal point to be tried. It was 





not decided in Feathers’, Churchwards’, and De Bode’s 
cases, and in all the other cases the point was not raised, 
though in every case the Crown might have done so. The 
Court threw upon the counsel for the Crown the onus of 
showing that the remedy was not available, and how far 
they may have been successful in their efforts to do this 
will remain to be seen. 

Meanwhile the decision of this point must be regarded 
as of the highest importance. Never has the law been so 
unequivocally and directly called upon to decide a general 
principle; never has what has proved to be an obscure 
point, but still a point of vast public interest, been so com- 
pletely thrown open to the full gaze of the law, as this 
question of the remedy against the Crown for breaches of 
its contracts. The point so raised must be settled one way 
or the other. It has been brought forward in such a 
manner that it is impossible that a complete decision, for 
or against it, can be withheld, and whichever opinion the 
learning of the Judges compels them to adopt, there must 
result consequences, in the highest degree important, not 
only to inventors, but to every person whose business may 
require him to enter into contracts with the Crown. 


THE BLACKBURN BOILER EXPLOSION, 


Tue jury pronounced their verdict in the case of the 
Blackburn boiler explosion on the 20th of May, Mr. 
Longridge having first submitted a second report, and Mr. 
Fletcher having replied. The jury considered that the thick- 
ness of the boilers was scanty for a pressure of 80 Ib., and 
that the quality of the iron was not quite so good as it 
might have been. They did not condemn the construction 
of the boilers, and attributed the explosion to the system 
of setting adopted; that is to say, they objected to the 
return flues over the crowns. As it is more than probable 
that we are now in possession of all the information that 
can ever be obtained regarding these boilers and their 
destruction, and as nothing that we can now say can affect 
a verdict already pronounced, we may proceed to consider 
the circumstances of the catastrophe without hesitation. 

Those who are familiar with the monthly reports of the 
various boiler insurance companies working in the United 
Kingdom are aware that the engineers of these companies 
constantly affirm that while there can be no safety without 
inspection, that with competent inspection absolute safety, 
or something very likg it, is certain to be obtained; and it 
is indisputable that the percentage of insured boilers 
which explode is very small, and manufacturers and other 
employers of steam power have consequently learned to 
place very great confidence in the opinions of the officials 
of boiler inspection insurance and assurance companies. 
The Llackburn catastrophe affords the only prominent 
instance in which this confidence has been apparently mis- 
placed. It has proved for very nearly the first time that 
professional boiler inspectors are after all but men, and 
that they are liable to be at fault now and then like other 
engineers. Confidence in the value of inspection and 
assurance has no doubt received a rude shock, and many 
persons will argue that if Mr. Longridge has been wrong 
to-day, Mr. Fletcher or some other engineer will be mis- 
taken to-morrow. It is especially to be regretted that Mr. 
Fletcher and Mr. Longridge should not only have both 
been in direct opposition as regards their reports, but that 
both reports are to a very great extent unsatisfactory. It 
was in a sense pitiable to find two experts so com- 
pletely at sea, that up to the last moment they 
were unable to identify the parts of the boilers sub- 
mitted to them for examination after the explosion. It 
must be well known to our readers that we have always 
upheld the system of regular inspection as the only satis- 
factory preventive of explosions; and while we admit that 
in the case under consideration the system has appeared to 
little advantage, we must still urge upon our readers that 
to err is human, and that, after all has been said that can 
be said against inspection, nothing can be found which is a 
satisfactory substitute for it. The worst consequence that 
can follow from the Blackburn explosion is loss of confi- 
dence in the system of insurance; and we must earnestly 
warn our readers against committing the folly of trusting 
the safety of their own ay and the lives of their 
workpeople to the old haphazard method of letting boilers 
take care of themselves, because a single, albeit terrible, 
exception has occurred to the rule that insured and in- 
spected boilers do not explode. This word of caution is 
the more necessary, because we hold opinions regarding the 
cause of the explosion which are in the main directly 
opposed to those expressed at the inquest by both Mr. Long- 
ridge and Mr. Fletcher. We cannot call to mind any 
instance where such difficulties have presented themselves 
to those who would arrive at a correct conclusion as to the 
— cause of a boiler explosion, and in this fact Mr. 

ngridge and Mr, Fletcher find the justification of which 
they stand so much in need for the discrepancies manifest 
in their reports, and for their total failure—in our opinion 
at least—to explain the cause to which it was due. 

Before proceeding further it is worth while to recapitulate 
some of the facts. The two boilers were the property of 
Mr. Thompson, of Hollin Bank Mill, Blackburn. They 
were each 7ft. in diameter, ;~in. thick, double riveted in 
the longitudinal seams with gin. rivets spaced 2in., centre 
to centre, and single riveted in the vertical or transverse 
seams. Each boiler had two flues with flanged seams. As 
these flues did not give way, and did not directly contri- 
bute to the violence of the explosion, it is unnecessary to 
say much about them. They were found—as far as the 
action of steam goes—practically intact after the boilers 
had burst, the only injuries they had received having been 
incurred in their fall. These boilers exploded with disas- 
trous effects, already fully recorded in our pages, on 
the 2nd of last March. They were nearly new, not 
having been at work much over a year. They car- 
ried 80lb. pressure, were insured, and the plates were 
said to be quite free from corrosion or furrowing. 
There was no evidence that at the time of the explo- 
sion the pressure exceeded 80 Ib., or that the boilers 
were short of water, were dirty, or had been excessively 
fired. Consequently not oneof the usual explanations of explo- 


sions can be applied to this case. Furthermore, Mr, Long- 
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—_ had passed the boilers as safe for a pressure of 80 Ib., 
and no pains seem to have been spared by the makers to 
turn out a first-class piece of workmanship in the fullest 
sense of the word. It is not remarkable that occurrin 
under such conditions the Blackburn explosion ion 
present a problem the solution of which is at one and the 
same time beset with the utmost difficulty, and of the 
greatest possible a to all boiler makers and users 
of steam power at home and abroad. The only possible 
way of effecting its satisfactory solution lies in carefully 
collating every circumstance connected with the boilers, 
and investigating the possible causes of the catastrophe 
step by step. Nothing can be worse policy in this case 
than to jump at a conclusion, or to accept a theory as 
correct because it is apparently substantiated by a few 
isolated facts, or because it accords with the preconceived 
ideas of an individual. 

The first difficulty which we encounter lies in the fact 
that it is nearly impossible to say where the primary rent in 
the plates began. Mr. Fletcher holds that the dome of one 
boiler was fixed in the brickwork, and that in some 
mysterious way, which he has not succeeded in rendering 
intelligible, a strain was put on the plate at the base of 
the dome, and that the fracture consequently began in this 
plate. It is well known that Mr. Fletcher finds in man- 
holes a foe at which he is never tired of running a tilt. In 
the main he is right; in the present case he is wrong; and 
it is more than probable that there is not another engineer 
in England competent to form an cpinion who fancies that 
the brickwork round the dome had anything to do with 
the explosion. We may point out before dismissing this 
theory that neither Mr. Fletcher nor anyone else knows 
which boiler exploded first; nor can Mr. Fletcher adduce 
* one scrap of evidence to prove that the dome was bound in 
any way by the brickwork, or that if it was so 
bound, any strain would be put on the plates worth 
consideration, So far as we can gather from Mr. Long- 
ridge’s report, on the other hand, he holds that the 
transverse seams ripped open at the bottom of the 


boiler, because the top was hotter than the bottom and | 


stretched more. But we hasten to admit that we may be 
wrongin thisinterpretation,and that Mr. Longridge possibly 
means to imply that the first failure took place at the top of 
the boiler from some of the seams being compressed, as it 
were, by a reverse action to that which would take place 
at the bottom. Mr. Longridge’s theory, whether it applies 
to the top or to the bottom seams, deserves more attention 
than Mr. Fletcher’s, as it is far more plausible. But in 
dealing with it we are met at once by the truth that Mr. 
Longridge does not adduce a shadow of proof that he is 
right. Of course, it may be argued that in such a case as 
this it is unjustifiable to demand absolute proof of facts 
which did not and could not come under the personal 
observation of any living soul. Weadmit the force of this 
reasoning, and confess that we have no right to expect to 
be supplied with much, or, perhaps anything, but strong 
circumstantial evidence. But we have a right not only to 
this, but to evidence of a character which proves that every 
available means of obtaining information on the required 
subject has been used. Does Mr. Longridge’s report meet 
this condition? We think not. Take, for example, the 
assumption that the temperature of the crown plates was 
much higher than that of the bottom plates. As the whole 
theory hangs on this point, we have a right to demand all 
the proof that can be supplied that such a difference of 
temperature really existed, but we are supplied with none; 
and this although the point could have been decided for a 
few pounds by turning a tlue over a small boiler, and 
assimilating the conditions to those of the Blackburn 
boilers, or by testing practically some of the numerous 
boilers already in daily work, and set on the oven plan. 
It has been assumed that the temperature in the return or 
crown flue must have been 600 deg. ; all we can say is, 
that if this were the case the boilers were very badly set, 
and we simply reply that we do not believe it. Itis more 
than probable that the temperature did not exceed in this, 
the third turn from the furnace, much, if anything over 400 
deg. But the temperature of 80 lb. steam—95 lb. absolute 
ar ag 324 deg. The difference, therefore, would be 
mut 75 deg. If we take the temperature as 500 deg., which 
is, we believe, far above the mark with well set Lancashire 
boilers such as these, then the difference of temperature 
would be but 175 deg. Now, it must not be forgotten 
that although perfectly dry steam is an exceedingly bad 
conductor of heat, moist steam is one of the best conductors 
in existence, and as steam presumably not absolutely dry, 
but mixed more or less with water, was panic Mi: 
travelling from each end of the boiler along beneath the top 


to the central dome, it is difficult to believe that the crown | 


plates ever acquired the temperature of the air in the flues, 
and it is furthermore to be remembered that the 
heated air would strike against the brickwork of 
the arch, and rather tend to keep away from the 
plates below. If, therefore, we assume that the top 
plates were raised to a temperature of 424 deg., or 100 
deg. higher than the steam, we shall, we venture to think, 
be beyond the mark. The words “over-heating plates” are 
or used in a very lax sense, but for the matter in 
hand no laxity of expression is admissible, and when the 
influence of the return crown flue is spoken of, it is well to 
understand definitely what that influence was. In some 
experiments we have made ourselves we have found the 
temperatures in the third flue from the furnace of a well-set 
double-flued boiler vary, by a pyrometer, between 380 deg. 
and 520 deg., according to the state of the fire, the pressure 
being 601b. Such of our readers as have the opportunity 
will do well to test the point for themselves. When we say 
that the temperature in the crown flues of the Blackburn 
boiler did not exceed 500 deg. on the average, we cite the 
results of experiment and not of theory. If we furn 
now to the bottom plates of the boiler we shall find that 
the temperature of the gases for a portion of the len 

of the boiler at any rate could not aon been much less 
than 800 deg. The plates must have been hotter than the 
water. Experiment has proved that a difference of at 
least 20 deg. between the outside and inside of a plate is 
essential to secure ebullition. Let us say that the plates 


at the bottom were 30 deg. only on the average hotter than 
the water, then it follows that the maximum difference, if 
we are right, between the temperature of the plates of the 
crown and of the bottom of the boiler would be about 
70 deg. Is it likely that this difference of 70 deg. would 
set up such a strain as to rend a transverse seam and start 
an explosion? The length of the boiler we may take to 
have been 30ft. The coefficient of linear expansion of iron is 
0°0000123 for each degree Fah. Therefore for a difference of 
70deg. in the temperature of the top and bottom plates 
we should have a difference of length of about three- 
tenths of an inch only. This is an exceedingly small 
amount, yet, if we supposed the difference in temperature 
to be twice 70 deg., we should still have an expansion of 
little more than half an inch in 30ft. If it could be shown 
that this motion, small as it is, was adequately resisted, 
then, no doubt, a very heavy strain would be set up in the 
plates. But there is no evidence whatever that the resist- 
ance in this case was greater than the seams could bear. The 
tendency of the expansion would be to make the boiler 
hog up in the middle, and this would be opposed, it must 
be remembered, not by its stiffness, but by its weight. It 
is very commonly assumed that the hogging of a boiler 
throws as much strain on it as though it were submitted to 
a load which would deflect it as much as it is hogged, but 
a moment’s reflection will show that this is wrong. 
boiler loaded in the middle would resist deflection just 
because the bottom would not elongate, but the elongation 
of the plates is a very different matter, and causes strains 
of much less importance. Balancing all the evidence, 
or, rather, statements and theories, adduced, and comparing 
them with facts to which they bear analogy, we are com- 
elled to the conclusion that turning the flues over the 
ilers had nothing whatever to do with the Blackburn 
explosion, except, perhaps, in a very remote and indirect 
way; but it must not be supposed from this that we are 
advocates of the “oven” system of setting.* 

Having thus rejected the two principal theories put for- 
ward to account for the explosion, it remains to be seen 
whether we can supply anything more satisfactory. We 
confess that we approach the subject with reluctance, 
because we have no positive data to go upon. We can at 
best only put forward a proposition which is based on 
analogy, and which is reconcileable with such few facts as 
are available. Our theory is, we believe, essentially novel, 
and will apply not only to the Blackburn explosion but to 
some other and not very dissimilar cases. It has been 
proved that the plates of which the boilers at Hollin Bank 
were composed were essentially brittle. Of this there can 
be no question, Mr. Kirkcaldy reports that a large pro- 
portion of the fractures were crystalline, and the tensile 
strength of the iron was on the average but 18°79 tons per 
inch with the fibre, and 17°4 across the plates, while the 
strength of the single riveted joints was but 37°46 per 
cent. of the solid plate, and that of the double riveted 
seams was but 56°9 per cent. Now such metal as this is 
always liable to crack. Every one who has had much to 
do with boilers is aware that plates are constantly subject 
to this species of failure when much exposed to heat. ‘The 
crack begins with a very trifling fissure, and goes on spread- 
ing with more or less rapidity unless prevented by drilling 
a hole at each end of the crack and putting in a rivet; the 
influence of a crack on a plate is identical with that of the 
little cut put by a seamstress in the edge of a piece of 
linen or calico which she wishes to tear across, or to the 
chisel nick put into a bar of cold iron which we wish to 
; break. the conditions were favourable to the establish- 
|ment of a crack in one of the plates of the Blackburn 

boilers. The metal was brittle, and the temperature in the 
flues probably high. Our explanation of the catastrophe 
| is that cold feed was suddenly turned full on to one of the 

boilers, The feed entered at the front near the bottom, 

the cold water would cause the contraction of a plate, and 
| the result would be a crack of possibly considerable dimen- 
| sions. No doubt the feed had been turned on this way 
{hundreds of times during the short life of the boiler, 
|and the plates of the bottom were constantly strained 
| thereby; at last the strain became a little too much, 
jand a crack was the result. It is proper to add 
| that Mr. Longridge in his second report suggests this 
| cause as one which might probably have had something 
, todo with the explosion. If the matter rested there, how- 
| ever, we should still have advanced but a step. Cracks 
| and seam rips in the bottoms of boilers are of daily occur- 
, rence, but they are seldom followed by a disastrous explo- 
|sion. Let us see, however, whether an extensive seam rip 
jin the bottom of one of the Blackburn boilers might not 
have induced the whole of the circumstances which actually 
took place. We have no precise data before us as to the 
weight of either of the boilers in working order as they 
stood with steam up to 80 lb. on the 2nd of March; pro- 
bably we shall not be far wrong if we say twenty-five tons. 
If we suppose a considerable crack started in one of the 








* Before leaving this branch of our subject we may add that Mr. Hiller 
of the National Boiler Insurance Company, is now making a commend- 
able effort to obtain information concerning the oven system and its 
effects. Mr. Hiller has issued a circular, from which we make the 
following extract :—“ It is = by some parties that the oven plan of 
setting of the Hollin Bank ers caused such overheating and conse- 
quent excessive expansion of the upper part of the shell, whilst the lower 

rtion was kept at a comparatively low Sarees by the water, as to 

ead to a rip or fracture at a ring seam at the bottom of one of the boilers, 
from which other rents were developed, resulting in the terrific explosion 
which occurred. The jury, in the remarks appended to their verdict of 
* Accidental death,’ strongly commented on the mode of setting, and also 
advised ‘all users of steam power whose boilers were set in this manner 
to alter the same at once.’ As large numbers of boilers are similarly set, 
it is most desirable to ascertain, by the experience of owners who have 
adopted the plan referred to, how far and in what manner these opinions 
are verified or otherwise; and I shall be obliged if all parties who have 
boilers so set, and which have worked for some time, will reply to the 
follo queries, with r. K information rela‘ to the matter :— 
What is ption of or boilers? Length and diameter of shell? 
Diameter of flue tubes ? per square inch on safety valves? Age 
of boiler, and how long set on this plan? Is feed-water hot or cold, and 
where is it discharged in the boiler? What is space between the top of 
boiler and brickwork, and can the plates at this 


ulate rapidly or otherwise 

fire? How is boiler cooled down when pre’ 

blown out under steam pressure, and is 
? cei oe Cae Same 











bottom plates or seams, and that the boiler was raised from 
its seat and allowed to drop again suddenly, even through 
a few inches, the shock and strain would, acting on 
brittle plates under pressure, probably suffice for 
the disorganisation of the whole structure. Now 
a proportion of the water discharged from the crack under 
a presssure of 80 1b. would immediately it entered the flue 
flash into steam, of a pressure which would depend on its 
facilities for escape sm the time allowed. Nocondensation, 
but rather an augmentation of volume would take place, 
because the steam would encounter neariy, if not quite, red- 
hot bricks. The area available for the steamthus produced 
in the flue would probably be nearly the whole boiler bottom; 
let us assume, however, that it was only a strip in the lower 
flue, some 3ft. wide, and 30ft. long, say 90 square feet, or 12,960 
inches. One pound per square inch pressure on this surface 
would balance 12,960 Ib. weight of boiler. But the whole weight 
of boiler and water being as we have assumed twenty-five 
56,000 
12,960 ~ 
4°32 Ib. per square inch, would suftice to balance the weight 
of the boiler, while a pressure of 5 Ib. or so would suffice 
to lift it from its seat with ease. Four or five pounds 
weight of steam, representing the escape of some forty or 
fifty gallons of water only, would suffice to lift the 
the boiler. The effect weal be but momentary, the boiler 
would fall again, and the results recorded of the Hollin 
Bank explosion are just those which might be anticipated. 
We do not expect that this theory will at first be accepted 
as correct. It will be found ultimately to be satisfac- 
tory, because it involves nothing impossible or even unlikely. 
It may be, of course, that no Sifting and dropping of the 
boiler ever took place; while we admit this much, however, 
we shall adhere, until positive evidence is given to the con- 
trary, to thisalternative, that theaction of cold feed on brittle 
plates caused a crack in the bottom of one boiler, which in- 
stantaneously extended into a huge rent. But we believe 
that our suggestion that the sudden influx of highly heated 
water into a confined space below a boiler is competent to 
cause the lifting of the boiler from its bed, is consistent in 
itself and with known facts, and this being the case we com- 
mend it to the attention of our readers. 


tons, or 56,000 lb., it follows that a pressure of 








PRIVATE BILLS IN COMMITTEE. 


One of the keenest contests of the session is that which Mr. 
A. Mill’s Committee on Group 1 in the Commons have had to 
encounter--the Metropolitan Inner Circle and Eastern Extension 
Railway Bill. The bill is intrinsically very important to the City 
of London and to the inhabitants thereof. The proposed new 
street, 60ft. wide, from the end of Eastcheap and Fish-street 
Hill to a point in Fenchurch street at the corner of Rood-lane. 
Between these points the street would be through house property, 
which would of courserequiretobe purchased. By this billithas been 
proposed that parts of Fenchurch-street and Aldgate should be 
widened in conformity with a plan that has been before the Cor- 

ration of the City of London for a number of years past. 
Such widening would give ample room for the construction 
of the line under the streets. The Whitechapel, Mile-end, and 
Bow roads would not present any — being from 60ft. to as 
much as 160ft. wide. The line would constructed on the 
‘cut and cover” principle, and the tramway and other street 
traffic carried over by temporary platforms or bridges, The inter- 
ference with sewers would be comparatively slight, the line having 
been laid out in accordance with the levels and positions of 
the sewers as supplied by Sir J. Bazalgette and Mr. Heywood, 
who, as sewer authorities, were satisfied with the provisions of 
Mr. Brunlees, the engineer. It appears from the plans and evidence 
that in railway No. 1 the depth of the railway under the surface 
would be from 25ft. to 40ft., but at the point where it would 
pass under the East London line the — would be 47ft. below 
the surface. The steepest gradient would be 1 in 57 for a short 
distance, all the other gradients being quite easy. On No. 2 line, 
which joins the Metropolitan, the depth would range from 17ft. 
3in. to 42ft., and the steepest gradients would be 1 in 55. No. 3, 
which would enable the Metropolitan trains to run to the East, 
would be of asimilar character, No. 4 forming a junction with 
the East London, and, by it, with the South-Eastern, Brighton, 
South London, and Crystal Palace lines, and would have as its 
steepest gradients a portion of 1 in 90, and the narrowest curve in 
the whole one in ten chains. No. 5 line was dropped by the pro- 
moters. No. 6 was to provide junctions by the proposed new lines 
between the Metropolitan, the Metropolitan District, and the North 
London lines. This would bring the London and North-Western 
trains from Willesden Junction upon the proposed new system, 
The stations on the lines proposed would be at the Mansion House, 
Eastcheap, Aldgate, Mile End, Burdett-road, and Bow. The line 
would be carried under the nt’s Canal, the engineer of the 
Canal Company having been satisfied by Mr. Brunlees. A station 
for interchange, suggested by the South-Eastern Company, would 
be provided at Bush-lane, 

The evidence given concerning the traffic of the underground 
lines is interesting. In evidence it was stated that, say section A 
included Moorgate-street, Aldersgate, Farringdon and Kings’-cross 
Stati Section B included Baker-street, Edgware-road, Praed- 
street and Notting-hill tions. Section C included Brompton 
High-street Kensington, "South Kensington, Sloane-square and 
Victoria Stations. And section D included St. James’s Park, 
Westminster Bridge, Charing-cross, Temple, Blackfriars and 
the Mansion House Stations. The traffic it appears is now 

r annum from A to D 145,000, from A to C 2,131,000, from 

to D 1,969,000, and from B to © 2,800,000, the numbers 
carried betweer. the different sections being materially influenced 
by continuity of communication. : 

It is to be regretted that the promoters of this important bill are 
working ahead of their time. The of the bill joining up the 
inner circle has been granted, but the Eastern Extension has been 
refused. The fraction offered is not worth accepting, unless 
ulterior views are entertained, 

In the Earl of March’s Committee, Group 11, the company fight 
has been continued since our last. As may be remembered, or other- 
wise known to our readers, this is a contest that has proved a very 
tough one, in connection with the Leeds, Pontefract, and Sheffield 
Junction Railway Bill, and the Midland and North-Eastern Rail- 
way Bill, the two lines proposed being competing. The case, which 
has lasted for about a fortnight, is still—at our time of writing— 


unsettled. 

A good many bills have been through the Committee 
e summarily as unopposed. ey include the Great Southern 
Western Railways, the Whitby, Redcar, and Middlesbrough 

Union ang ng end th, =< a oe India —_ Carnatic 
companies, No, 2 bi e Nettlebridge Railway 

In the Lords, the Blyth and Tyne Railway Bill has passed 

through Committee. In Ear] Beauchamp’s Committee the Sligo, 
Leitrim, and Northern Counties Railway Bill has been, ra 
dong Sight, Ssown out. This phrase should not per! be used. 
Th ps are remarkable for their attention to the suavitor 
in modo, and their form of rejecting a bill is to find that ‘it is not 
desirable that the should ” The Commons Com- 
mittees pronounce , * Preamble not proved.” 

Several important cases and decisions are necessarily reserved. 
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THE BATH AND WEST OF ENGLAND AND 
SOUTHERN COUNTIES SOCIETY. 


. (From our own Correspondent.) 

THis show, after having been held in ten different towns in the 
South and West of England, has again come in turn to Bristol, 
and up to the time at which I write (Wednesday evening) it has 
been a great success. The live stock, with the exception, per- 
haps, of the shorthorns, is above an average, and the prospect of 
patronage by agriculturists and the general public has not pre- 
viously been half equal to the present occasion. At Bristol in 
1864 the attendance far excelled that at any show held before 
that time or since. But the visitors now will be apparently double 
in number. In 1864 the money taken at 2s. 6d. per head was on 
the Monday £356, and on the Tuesday £543, while on Monday 
last £596, and on T'uesday £6422 were taken. To-day the increase 
appears to be in equal proportion, if not greater. ‘This shows the 
growing popularity of these exhibitions, and probably the increased 
capacity of the public to spend money in holiday making. 

The implements and machines are an enormous collection for a 
provincial or divisional exhibition. Something like 45 acres are 
exclosed, and quite one-half of this space is well covered with 
stands and machinery in motion. No prizes, however, for ma- 
chinery are given by this Society, therefore there is no elaborate 
display of working powers, nor any close public tests of efficiency. 

But some public exhibition of machines and implements is pro- 
vided, for the Society secured meadows for the trial of grass- 
mowers, and rye for the trial of reaping machines, while this 
year some ground was set apart for horse-ploughing, and showing 
the superiority of cultivating, ploughing, and digging by steam 
power, 

The reapers received the most public attention. All the leading 
makers were on the field with their latest improvements. Messrs. 
Hornsby, of Grantham, worked their spring balance self rake, 
which is so admirably made that nothing could run more evenly 
and smoothly. The “‘spring balance ” consists in the application 
of a circular spring to the rod, by which the cutting part of the 
machine is raised or lowered to the work. This rod acts upon a 
quadrant which is carried by the main axle, and, as a matter of 
course, any jar that would arise from a sudden obstruction is 
greatly relieved by the spring around the rod which holds this 
quadrant in the required position, The seat of this machine is on 
the outside of the driving wheel, whereby the weight of the plat- 
form is greatly relieved by the weight of the driver. The work 
done was cleanly cut and evenly sheafed. Messrs. Howard worked 
their International reaper, which did the cutting and sheafing 
capitally. Some objection was made to the arrangement for the 
driver to sit upon the shaft of this machine between the horses’ 
tails. It seems to be a sound opinion that the driver of a 
reaping machine should have the cutting parts of the machine 
within sight as well as the horses; if not, we do not see 
how obstructions likely to cause stoppages are so easily to be 
detected, nor the cut, in regard to filling the machine, or not 
working it full, according to the crop, can be so well regulated. 
Mr. W. A. Wood did some excellent work with his ‘* Wood’s New 
Reaper,” which is so arranged for transport that it would pass 
through an ordinary horse gate or bridle-path wicket of 4it. in 
width. Messrs. Burgess and Key and Messrs. Samuelson and 
Sons did some capital work with their well-known machines. The 
Jobnston Harvester Company did some good cutting and made 
some fair sheaves, but the rattle of the gearing indicated 
that the usual American skill in manufacture had not been 
employed in making this machine. The draught, too, ap- 
peared to be excessive. A Kirby machine, also an American 
production, did good work, but the arrangement of its gearing 
is very complicated. One good point in this machine, how- 
ever, is the readiness with which the cutting-knife may be 
raised or depressed. This machine is so well arranged that the 
driver can regulate it on level ground by leaning backwards or 
forwards on his seat, and by a hand lever the alteration is made 
with ease and toa nicety. Some 1-horse hand-delivery machines 
were also worked ; but this method is now out of date, except on 
very small farms, or where crops are exceptionally laid and 
twisted. 

‘The mowers of all the firms were tried in meadows, but as the 
cutting parts of these machines may be looked upon as suiftliciently 
perfect ior all practical purposes, and as it does not matter much 
how grass falls so long as it is cut close to the ground, the leading 
questions regarding these machines consist in original cost and the 
wear and tear from skilled or inferior construction and workman- 
ship. To settle these points tests are required which are more 
trustworthy than the eye is when a “ racing” machine, as driven 
by a maker’s man, is watched, 

The steam ploughing and cultivating arrangements presented a 
remarkable significance, viz., the three sets of tackle shown by 
Messrs, Fowler, Messrs. Barford and Perkins, and Messrs, Howard, 
are all after the roundabout system. It is well known that the 
Peterborough firm started with and have adhered to their 
“‘Improved Smith’s (Woolston) system.” But both the other 
firms have made efforts in more direct methods, either by working 
two engines or having winding drums on a single engine 
working a rope direct to and from a travelling anchor at the 
opposite end of the work. Messrs, Fowler worked a set of 
tackle in a novel manner, viz., the implement was started 
straight from the engine and continued to travel from it, 
while in every other wstance that we have seen the work 
has been begun at the far side of the field and finished off at the 
engineside. This firm used a 12-horse traction engine and their 
new carriage windlass, and did some excellent work with a digger. 
The anchors were self-acting and travelling on discs up to claw 
anchor, to each of which a hundred yards orso of rope for winding 
were attached. Messrs. Howard also had a traction engine, 
and self-moving anchors, one of which, however, gave way 
in the course of the day, and claw-anchors had to be re- 
sorted to. The implement worked was their owa cultivator, 
Messrs, Barford and Perkins used an 8-horse portable engine, in 
front of which was placed their winding drum, which was worked 
by a pitch chain as at Hull last year. The engine and windlass 
were easily attended to by one man, as their plan of having a cord 
around the engine and attached to the lever for shutting the steam 
off and on rendered it unnecessary for the engineer to go to the 
fire-box end except to add fuel to the fire. Campain’s travelling 
spike anchors were used, and although the ground was as hard as 
possible, no rain having fallen for many weeks, they acted with 
perfect regularity and security. A three-furrow plough was drawn, 
and excellent furrows were turned considering the blocky state of 
the red clay soil. This work was done by two men and a boy to 
assist at the portable anchors. 

Before leaving this subject of steam cultivation we cannot do 
less than protest against the unnece expense to which the 
above firms were put in having to take their heavy machinery four 
miles, and up and down several of the worst hills that we ever 
drove over. Besides, the fields were more than two miles from 
the showyard, and cabmen would not go from the city under 7s, 
or 8s., or more if four or five were of a party; and as much as 
half-a-sovereign was demanded from the showyard and back with 
the option of stopping an hour. Surely the authorities of the 
Society could have found a few fields near a railway station, even 
if the distance had been seven or eight miles out. As it was, 
this arrangement, which had all the appearance of a job on the 
face of it, prevented a large number of practical men of the west 
from seeing and judging the advantages of this modern, more 
efficient, and more economical mode of culture. 

Some horse-ploughing was attempted by Messrs, Ransome and 
Sims; Messrs, Cooke and Co,, Lincoln; by Mr. Davy, of Cornwall; 
and by Mr, Huxtable; but the character of the soil prevented 
~ satisfactory practical result. 

here are no striking novelties in the show ; but we may men- 
tion that Messrs. Garratt and Sons, of Leicester, exhibit a 
guard for thrashing machines, This consists in a wooden covering 








hinged to the machine on the side of the drum epperito to the 
oles, To it are attached wire cords—one at each end —- which 
are acted upon by the board of the platform on which the feeder 
stands. When he is on the vl tform the covering remains open 
like the lid of a common trunk, but as soon as he quits his posi- 
tion, the lid-like covering falls, and the drum is perfectly safe as 
against the legs or arms of the feeder and other attendants. 

Meesrs. Hayward Tyler and Co, exhibited an improved 
form of their well-known “ Universal” steam pump, The 
improvement consists in a modification of the steam piston, 
by which it is impossible for the engine to “trun away.” 
Even with full steam on, the suction pipe may be taken 
out of the water, and the engine, after taking a few rapid 
strokes, checks herself without even so much as touching 
the cylinder covers. The resistance or pressure in the delivery 
pipe, too, may be suddenly removed with like results. It is a 
most valuable addition to this simple and effective engine, and 
forms the subject of a patent. For fire-engines liable to such acci- 
dents as hose-pipes bursting, or colliery engines working far away 
from any attendant, this addition is of much importance, and will 
make the ‘‘ Universal” as perfect a direct-acting machine as can 
be desired. Messrs. Hayward Tyler and Co., exhibit general 
specimens of the ‘‘ Universal” and also soda-water machinery in 
motion. The new form of ‘‘ Universal” is to be shown at the 
Royal Show at Bedford, when we hope to say more of it. 
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Grants and Datesof Provisional Protection for Six Monthe. 

1803. Improvements in Powrr Looms, Jolin Douglas Browne, Belfast, 
Antrim, Ireland 

1805. Improvements in machinery for Heapinc Meracyu 
Cases, Isaac Bradley, Ward End, Warwickshire. 

1807. Certain improvements in Exoravine, Paul Emil Placet, Paris. 

1809. Improvements in apparatus for Markino or Scorine in the Game 
of Wuist and other games of cards, and in tables to be employed for 
such purposes, Samuel Heginbottom Smith, Ashton-under-Lyne, 
Lancashire. 


CARTRIDX 








1S}1. Improvements in Treat Bones, horn-piths, phosphates, and 
other materials in order to obtain products therefrom, and in the appa- 
ratus or sans employed therefor, Andrew George Hunter, Flint, 
North Wales.—21st May 





1813. Improvements in Eveners for Woot Carps, John Henry Johnson, 
Lincoln’s-inn-fields, London. —A communication from Frederick F. 
Burlock, Birmingham, Connecticut, U.S. 

1815. Improvements in Sanp Pumps or apparatus for excavating sand and 
other material under water, Howard John Kennard, Upper Thames- 
street, London. 

1817. Improvements in apparatus for Securtne or Lockino the Barrets 
of BREECH-LOADING Firg-arms, Walter Raleigh Trevelyan, Emsworth 
House, near Emsworth, Hants. 

1819. Improvements in Pavine Roaps and Ways, Joseph Sutcliffe Gabriel, 
Grellier’s Wharf, Belvedere-road, Surrey 

1821. Improvements in the manufacture of ARTIFICIAL Stone, Frederick 
Ransome, Rushmere Lodge, Lower Norwood, Surrey.—22ud May, 1874. 

851. Improved apparatus for Warminc or Heartne Ligurp, or other 

urposes, Daniel Myers, Maida-hill, London,—9th March, 1874. 

1479. Improvements in the manufacture of Iron for purposes where 
great tensile strength is required, Michel Pavlovitch Lvoff, St. Peters- 
burg.—28th April, 1874. 

1580. Improvements in Fire-escares, William I. Clayton, Brushfield- 
avenue, Dublin.— 5th May, 1874. 

1604. A new or improved apparatus for Goversine the Sprep of Marine 
Enoines, John Roberts, Carnarvon, North Wales.—7th May, 1874. 

1646. Improvements in apparatus for Removine Dirt from Boors, Suogs, 
and GoLosnes, James Osborn Spong, King William-street, Strand, 
London. 

1655. Improvements in Looms for Weavinec, John Butterworth and 
William Dickinson, Burnley, Lancashire —9th May, 1874. 

1665. Certain improvements in the ¢ )RNAMENTATION of Co} FIN FURNITURE, 
Thomas Kendrick, Balsall Heath, Worcestershire. 

1671. Improvements in Ctay Miits, applicable also to the reduction of 
other substances, Edwin Cook and James Bombroffe, Loughborough, 
Leicestershire, and Thomas Baker, Syston, Leicestershire.—11th May, 
1874. 

733. Improvements in apparatus to be used in Drawine orr Warer and 
other Lievors, and in measuring the quantities drawn off, Edmund 
Alfred Pontifex, Farringdon Works, ghootene, Lendon.—lith May, 
1874. 

1767. Improvements in Steam Hammers, mineral stamps, rock drills, and 
other engines for obtaining rapidly repeated blows by the agency of 
steam or other elastic fluids, Thomas Brown Jordan, London-wall, 
London.—19tk May, 1874. 

1797. Impxpvements in the adaptation of Arr INLETs to Stoves, furnaces, 
water Cibo, or heating apparatus of any description, whereby perfect 
combustion and the economisation of fuel is secured, Thomas Hungate 
Preston Dennis, Anchor Ironworks, Chelmsford, Essex. 

1800. Improvements in Desttvertnc Leap, Joseph Alexander Cicognani, 
Great Winchester-street, London, — A communication from Bgron 











Andrea Podesta, Genoa, Italy. 

1802. Improvements in the mode of Workrixe Sienats on Rattways, and 
in apparatus for the same, Enrico Belli, Hampstead-road, London. 

1806. Improvements in the methods of and in apparatus for Lusricatixa 
the Siipes of Stream Enoines and other machinery, and for filtering 
the lubricant employed, Frederick Henry Oclee, Swinton, Lancashire, 
and James Woodcock, Dukinfield, Cheshire. 

1808. Improvements in BREEKCR-LOADING FIRe-ARMs, Jasper 
Selwyn, Gloucester-crescent, Hyde Park, London. 

1810. An improved process for Preparinc Hyprate of Maonesta, William 
Edward Newton, Chancery-lane, London. — A communication from 
Charles H. Phillips, New York, U.S 

1812. Improvements in the manufacture of Warerrroor Paper or 
Faprics, John Jeyes, Plaistow, Essex.—2lst May, 1874. 

1814. Improvements in Economisers for Heatino f gep-waTeR for BorLers 
by the waste heat passing from the furnace to the chimney, James 
Stead Crosland, Manchester. ’ P 

1818. Improvements in Screw Gitt Boxes for preparing silk, wool, or 
other fibrous substances for combing, Charles Pearson, Joseph Dean, 
and Thomas Cowling, Morton, near Bingley, Yorkshire. 

1820. Improvements in producing E.ectric Licat, Edward Orange Wild- 
man Whitehouse, Thurlow-road, Hampstead, Middlesex.—22nd May, 
1874. 

1823. Improvements in Sewinc Macurnes, George Francis Bradbury, 
Thomas Chadwick, and Thomas Sugden, Oldham, Lancashire. 

1825. Improvements in ConsuMING SMOKE in FuRNACES or FYRE-GRATEs, 
and in the means or apparatus employed therefor, Daniel Macfarlane 
and Robert Macfarlane, Paisley, Renfrewshire, N.B. 

1826. Improved means or method of CLARIFYING SewaGe and impure 
waters from dye works, bleach works, tanneries, mills, and manufac- 
tories, and rendering the precipitate or sludge combustible and useful 
as fuel, Rupert Goodall, Armley, Leeds, Yorkshire. 

1827. Improvements in the mauufacture of Bours and Spikes, and in 
machinery to be employed in the said manufacture, James Scattergood 
and Benjamin Wilkes, West Bromwich, Staffordshir 7 

1828. Improvements in Carnpinc Enoines, George Kuuwles, jun., Bolton, 
Lancashire. 

1830. Improvements in the manufacture of Scotcu Caps or Bonnets, and 
in the apparatus employed therein, which improvements are also appli- 
cable in the manufacture of fabric for other purposes, Daniel Hands 
and Thomas Scampton, Leicester. 

1832. Improvements in Macuives for WasHino and Wrincine, James 
Norman, Turnham Green, Middlesex. 

1833. Improvements in Bronzinc or Powprrtnae Printep Papers or 
other materials, and the mechanism used therein, William Crosland, 

achester. 

1834. Improvements in an apparatus for the better Recuatine of Sram 
Enoines, Warer MILLs, and WINDMILLS, Stephen Greenwood, Lodg, 
Russian Poland. 

1835. Impr t 'y or apparatus for PREPARING, SPiInnina, 
Dovs.ine, and WinpDING Fisrovus MarTeriats, John Billington Boo’ 

ton, cashire.— Partly a communication from George Draper an 

William F. Draper, Ho; , Massachusetts, U.S. 

1836. p ts in app for Savine Lire and Property in case 
of Fire, applicable also for lowering weights for other purposes, 
A Martin, Newman-street, Oxford-street, London. 

1837. An improved process for the Preservation of Meat, Fisn, and 
other articles of food and similar substances, Claudius 
Stibbard Clark, Hind-street, Poplar, London.—23rd May, 1874. 

1838. Improvements in the manufacture of Iron and Sree. and in 
— employed therefor, Andrew George Hunter, Flint, North 


Henry 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
1853. Improvements in Srir-Lockine Car Covupiines, Philip Sidney 


Page, Boston, Suffolk, Massachusetts, U.S.—A communication from 

William Todd, Portland, Cumberland, Maine, U.S —27th May, 1874. 
1858. Improvements in the manufacture of [non and Sree:, and in 

| apparatus employed therefor, John Henry Johnson, Lincoln’s-inn-fields, 
London, —A communication from Edgar Peckham, Antwerp, New 
York, U.8.—28th May, 1874. 

1873. An improved machine for Propuctne Co.p and Motive Power, 
Hugo Nebrlich, Frankfort-on-the-Maine, Germany.—29th May, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 

1491. Harmonioms, &c, William Robert Lake, Southampton-buildings, 
London. —5th June, 1871. 

1455. Praxororres, Charles Frederick Chew, Haverstock-hill, London. 
lat June, 1871. 

1460. Exectric, Gatvanic, and Maocwetic Cuatns, &c., lsac Louis Pulver- 
macher, Rewent-street, London —1st June, 1871. 

1464. Brocks for ¢ Printina, Willian Robert Lake, Southampton- 


OLut 


buildings, London.— lst June, 1571. 

1474. Tececrapnic Printina Aprararus, &c., William Robert Lake, 
Southampton-buildings, London. nd Junt, 1871. 

1480. Atremrerators, James Turnock, Ross, Herefordshi d June, 


1871. 
1548. BRere cies or PANTALOON SusPENI . 
Massachusetts, U.S.—10th June, 1871 


Robert Henry Eddy, Boston 


1527. Suoemakers’ Pincers, William Clarke, Coventry, Warwickshire 
9th June, 1871. 

1479. Wats, Froors, &c., Edwin Chadwick, East Sheen, Surrey.—3rd 
June, 1871. 

1487. Trearinc and Rerintne Ors, &c., John Watson Burton, Leeds, 


Yorkshire.—5th June, 1871. 

1545. Separatine Harr or other covering from the Skins of ANIMALS, &c., 
Joseph Randall Tussaud and Francis Curtius Tussaud, Baker-street, 
Portman-square, London.—1l0th June, 1871. 

1797. Vatves, Thomas Whitwell, Thornaby Ironworks, Stockton-upon- 
Tees, Durham.—8th July, 1871. 

Blair, 





hompson 


1486. Coatinc the Botroms of Suips, &c., Thomas 
Liverpool. —5th June, 1871. 
1499. Burwixo O1ns, &c., as Liyvip Fver, Joseph Marie Agnelict, Rue de 
| Reuilly, Paris. —6th June, 1871. 
1501. Jovunyat Boxes and Beartnas, William Robert Lake, Southampton- 


buildings, London.—#th June, 1871 
1546. PreventinGc the Expiosion of Steam Generators, Thomas Cow- 
burn, Safety Valve Works, Knott Mill, Manchester.—LOtA June, 1871. 
p11, Borter Toves, Henry Wilde, Maachester.- sth June, 1871. 
505. Low and Hion-warer Ixpicaror for Steam BotLers, John M 
ward, Curzon-chambers, Paradise-street, Birmingham.—7th June, 137 
3 William lobe », Southampton- 


~ 


ill 


} 1523. NRalLWay SLEEPING CARRIAGES, t Lak 
’ buildings, London.—8ts June, 1871. 
| 1524. RaiLway, Horet, and Dininc Carriaces, William Robert Lake, 
Southampton-buildings, London.—Sth Juw?, 1371 
| 1540. INKsTanD, Jules Louis Adam, Spring-grove, Isleworth, Middlesex 
10th June, 1871. 
1542. Sewine Tareap, John Keats, Leek, Staffordshire. —10tA June, 1571. 


Patents on which the Stamp Duty of £100 has been Paid. 


1709. TarasHine Macutnes, Richard Hornsby, John Bonnall, and Hen: 
Shield, Spittlegate Ironworks, Lincolnshire.—11ti J«ae, 1867. 

1904. BREECR-LOADING Fire-arms, Samuel Trulock, Richard Trulock, and 
William Trulock, Essex Quay, Dublin.—29th Ju 








Cheshire.- 





1650. Fornaces, &c., David Hanson, Dukinfield, 
1807. 

2147. Recervina or Recorpine Iystrements for Evecraic Teceorarns, 
Sir William Thomson, Glasgow College, Glasgow, Lanarkshire, N.B 
23rd July, 1867. 

1670. Brusaes, Joseph Sheldon, Rue Scribe, Paris. —7(h June, 1867 
772. Evecrricat Tetecraram Conpucrors, Matthew Gray, ns 1 
House, Highbury-hill, Islington, London.—17 th J , 15 


Notices of Intention to Proceed with Patents. 

1626. Vessers for containing Ligvips, Donald Nicoll, Paternoster-row, 
London.—8th May, 1874. 

1641. Stream Ewsornes, chiefly designed for cranes, hoists, and elevators, 
Raphael Herring, Frederick-place, Bow, London. 

1653. HorsesHors, Robert Steers, Grosvenor Park, Camber 
and George Frederick Druce, Brighton.—9th May, 1874 

1691. Locomotioy, applicable to cabs, carriages, and other light or heavy 


vell, Surrey, 


vehicles, &c., James Isaacks Sands, Larkhall-lane, Clapham, Surrey 
12th May, 1874 : : - 
1693. Mitts used for CLeantno Rice and other grains, Nicholas Twigge, 


Liverpool.—13th May, 1874 : 
1706. Comptna Woot, &c., Arnold Lohren, Neuendorf bei (near) Potsdam, 
Prussia 


1716. PLanes, Bristow Hunt, Serle-street, Lincoln's-inn, London. — A 
communication from Joseph Fuller Baldwin. : 
1718. Scprortine Roce-Drituine Macuines, Join Henry Johnson, 


Lincoln’s-inn-fields, London.—A communication from John B. Waring 
1719. Furwaces, and in appliances connected therewith for the econo- 
mical combustion of fuel, Alfred de Pindray, College-street, London.— 

14th May, 1874. 

1725. Preservine the interior of Sream Borers, Josiah Barrett, 
Devonshire-terrace, Catherine-grove, Greenwich, and Joho Philip 
Rawlings, East Ferry-road, Poplar, London. —'5th Muy, 1874._ 

1741. Excavatine Macuine, Taylor Shipley Hunter, Glasgow, N.B. 

1742. Sutpaate of Sopa or Porasu, &c., Emil Konigs and James Hender- 
son, Irvine, N B. 

1743. Piston and Pump Rops, and in glands for the same, Robert Nicol 
Angus, Stoke-upon-Trent, and William Henry Hammersley, Leek 

746. Brakes, George Lowry, Salford 
1748. Spinntnc and Dovsiixe Freres, Frederick Ripley and Charles 

Compton Seton, Bradford.—16th May, 1874 ae 
1775. Tuveres and Tuyere Apparatus for smiths’ forges, &c., William 

Morgan, Salisbury-street, Strand, London —19th Muy, 1874. 

1795. Pranororte Actioy, Eugene [iff and John Rintoul, Little Crescent- 
street, Euston-square, London.—20th May, 187 . ; : 
1798. CENTRIFUGAL Macutnes, Samuel Shaw Hepworth, New York, U.S., 

and Gouverneur Paulding, Cold Spring, New York, U.S. 7 
1799. Liguip Merers, applicable also as a motive power engine, Edwina 

Powley Alexander, Southampton-buildings, London.—A communication 

from Albert Schmid.—2lst May, 1874 
1816. Mowrnc and Reaprnc Macuines, William Anson Wood, Albany, 

New York, U.S.—22ad May, 1874 : 

1822, Looms for Spryninc Hemp Tareaps, &c., Frédéric Maigron, St. 
Ambroise-square, Paris.—23rd May, 1874. 

$42. Marnraintnc a Constant Lever of Water in Gas MeTERs, &e, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Eugdne Charles Maldant. 

347. Lamps, George Grainger Tandy, Penge, and John Andrews Dryden, 
Battersea.—27th January, 1874. 

857. Wasnino Macurnes, Ephraim Taylor, Blackburn.—28th January, 
1874. 

373. Heatinec Steam Bortexs of Sreamsuips, Alexander Friedmann, 
Vienna,—29th January, 187 





4 
Newbold, Nottingham. 





385. Furnace Bars, Edward m 
388. Fire-escape, David Meyer Isaacs, Manchester.—30th January, 1874 
394. ORNAMENTING Parer for Hanarnos, &c., James Girvan and John 
James Cathro, Glasgow, N.B.—Partly a communication from Hypolite 
Lecerf. é : 7 
$98. Carpine and Srinnine Corrox, Woot, &c., Evan Arthur Leigh, 
Manchester hs 
402. Surres, William Coppin, Strand Foundry, Londonderry. — 31 


January, 1874. ; ” 

411. Crcvcar Saw Bencn, William Ford Stanley, Great Turnstile, Holborn, 
London. : 

412. MatHematicat Drawine Instruments, William Ford Stanley, Great 
Turnstile, Holborn, London. 

419. Fasrentincs for Wearinc APPAREL, 
Birmingham.—2nd February, 1874. 

431. Water Waste Preventer, Thomas 
Chelmsford. i 

433. INcrNERATION of Mixep VecrTaB_e Susstances, &., Edward Griffith 
Brewer, Chancery-lane, London. — A communication from Romain 
Joly. eal 

435. Castors for Furniture, &c., en She Eiontagham. 

437. Looms for Weavine, John Shuttleworth, Keighley. 

440. Raitway Sionaus, Samuel Joseph Mackie, Delahay-street, Great 
George-street, Westminster.—3rd February, 1874. ‘ 

452. Rarsino and Lowerinc Wixpow Buinxps, &c., Henry Smith, Dublin. 


—4th February, 1874. 
461. Por for FLowers and Puawrs, Frederic Pelham Warren, East-court, 
fluids, John Cordy 


Frederick Arthur Walton, 


Hungate Preston Dennis, 


Cosham.—5th February, 1874. 

482, Osrarsinc Motive Power by means of elastic 
Baxter, Chatham. 

487. SELP-ADJUSTING all kinds of railway signal and other Wires, John 
Ledbrook and James Henry Mills, Snow-hill Station, Great Western 


lway, February, 1874. 
506 Fiutznn, Frantis Henry Atkins t-street, London.—0th February, 
1874. 
521. MANUFACTURING Common Saxt, Frederick Bale, Coventry Hospital, 
Droitwi 


oll " 
597. Towuwe Macuinery, David Greig and Max Eyth, Steam Plough 
Works, Leeds,—10th F , 1874. 
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554. Givine Rotation to Prosecrixes, &c., Andrew Noble, Elswick Works, 
Newcastle-upon-Tyne.—13th February, 1874. 

617, Mountine SPINDLES to be used for Carryinc REvoLviNG BRUSHES, 
&c., Philip Egerton, Cleveland House, itenham. — ry, 
1874. 

639, Rotary Knittixc Macuines, Henry Moses Mellor and Luke Wood- 
ward, Arkwright-street, Nottingham.—19th February, 1874. 

650. Looms for Wravinc, Edward Alford Clegg and Abraham Hoyle, 
Shore Mills, Littleborough.—20th February, 1874. 

685. PorTaBte Court for playing the ancient game of Tennis, Walter 
Clopton Wingfield, Belgrave-road, Pimlico, London.—23rd February, 

74. 

743. BrickmaKine and Stackina, Jonathan Dumbleton Pinfold, Rugby. 
—28th February, 1874. 

808. Sroppinc Borries, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Alfred Baymé.—5th March, 
1874. 

1012. Treatisc Hyprocarson Os and Propvucts, William Henry 
Chesebrough, Upper Berkeley-street, London.—A communication from 
Robert Augustus Chesebrough.—23rd March, 1874. 

1177. MEASURING and RecIsTERING the Force or Pressure of the WIND, 
Robert Ballingal, Ealiabus House, Islay, N.B.—4th April, 1874. 

1519. SpanK AkReESTERS, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Henry G. Holmes.—30th April, 1874. 

1537. Screws and ScREWDRIVERS, George Frederick Druce, Brighton, and 
Robert Steers, Grosvenor Park, Camberwell, Surrey. 

1512. Looms, John Henry Johnson, Lincoln’s-inn-fields, London. — A 
communication from Arthur Villeminot.—lst May, 1874. 

1569. Sizine and Dressinc Yarns, &c., William Lancaster, Accrington, 
and Eugtne Dollander, Wilderstein, Alsace, Germany.—4th May, 1874. 

1690. BLeacuinG, Harold Potter, Manchester.—12th May, 1874. 

1704. Weavine and Crapine Hate for the manufacture of CaicNons, &e., 
Thomas Alfred William Clarke and Roderic Flower Donisthorpe, 
Leicester.—13th May, 1874. : 

1722, OBTAINING Motive Power, Johann Ernst Friedrich Lideke, Wilmot- 

lace, Camden Town, London. 

1734. PRESERVING BLoop for use as Foop, Edward Heinson Huch, Bruns- 
wick, Germany.—15th May, 1874 

1767, STEAM Hse, &e., Thomas Brown Jordan, London-wall, 
London. 

1709. VentrLaTina Rooms, Buriprnes, &c., Joseph Phillips, Shepherd's 
Bush. 

1773. DRrvincand Coottno Scastances, James Bingham Alliott, Radford, 
an red Fryer, Manchester. 

nit meow and Evaporatino Liquips, &c., Alfred Fryer, Manchester. 

1778. SrRaNDs for Formino Fuaits, &c., Roderick Flower Donisthorpe 
and Thomas Alfred William Clarke, Leicester. 

1779. ELECTRO-MAGNETIC ANNUNCIATORS, Louis Finger, Boston, Suffolk, 
Massachusetts, U.S. 

1780. Wire Tustne for Feruces, &c., Henry Orville Lothrop, Milford, 
Worcester, Massachusetts, U.S.—19th May, 1874. 

1784. Propucixe Heat, principally for Wecpixe or UnitTiING MeTALs, &c., 
William Seddon Sutherland, Coomb’s Wood, Halesowen. 

1789. Looms for Wravixc, Nicholas Edge, Moston, near Manchester, 
and William Trevor, Newton Heath, near Manchester.—20th May, 
1874. 

1812. ‘waveprncer Paper or Fasrics, John Jeyes, Plaistow.—2lst May, 

87 

1885. PREPARING, SPinninG, DouBLtne, and Winprne Fiprous MATFRIALS, 
John Billington Booth, Preston.—A communication from George Draper 
and William F. Draper.—23rd May, 1874. 

1811. Nirric Acip, Eustace Carey Prentice, Stowmarket.—25th May, 
1874. 

1845, = Macnixery, Thomas Galloway Dawson and Jeremiah 
Dawson, Otley.—26th May, 1874 

1853. SELF-LOcKING Car Coup.ines, Philip Sidney Page, Boston, Suffolk, 
Massachusetts, U.S.—A communication from William Todd.—27th May, 
1874 


1s 58. Iron and Steer, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Edgar Peckham.—* Sth May, 1874. 

1873. Propvcrxe Cotp and Motive Power, Hugo Nebrlich, Frankfort- 
on-the Maine, Germany.—29th May, 1874. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 


its date. 
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ABSTRACTS OF SPECIFICATIONS. 


$797. Steam Dicoinc Macuine, J. H. Knight, Farnham.--Dated 21st No- 
vember, 1873. 

This invention consists of an improved machine for digging, tilling, and 
cultivating the earth, which may be actuated by means of a high speed 
cord from a grooved pulley on a traction or portable steam engine. he 
inventor's improved ps machine consists of a vehicle or framework 
which runs on four wheels; the front wheels are for steering; the hind 
wheels which carry the greater part of the load are used for propelling. 
On the upper part of this framework or carriage, and a little behind the 
line of the driving wheels, a crank shaft of three or more throws is fitted. 
This crank shaft works three or more verticai connecting rods, the lower 
ends of which are guided by radius rods or guides; into the lower ends 
of these connecting rods are fitted or fixed the tines, spuds, or other 
cutting instruments which penetrate the earth, turn it up, and turn it 
over. One end of the crank shaft carries either a spur or bevel wheel, 
which gears into a pinion on the driving shaft; on the other end of this 
driving shaft is a grooved driving pulley driven by the high speed cord, 
by means of which motion is communicated from the engine to the crank 
shaft ; a train of wheels and pitch chain transmit motion from the driving 
shaft or the crank sbaft to the road wneels. The road wheels carry the 
digger forward about 8in. at each stroke of one of the tines or spuds. 
3798. Fire-crates, A. Crestadoro, Chorlton-on-Medlock.—Dated 21st No 

vember, 1873. 

The object of this invention is to facilitate the useful consumption of 
smoke, and to dispense with the use of scuttles. On each side of the grate is 
provided a receptacle intended to hold a quantity of coal. The bottom of 
these receptacles is level with that of the grate, and communicates with 
the grate, so that by the use of a poker or other suitable fire iron a fresh 
supply of coal can be made to pass from the receptacles into the grate. 
The coal in the receptacles descends by its own weight, and in conse- 
quence of its acquiring a high temperature smoke is p nted 
3799. Preparinc Ammonia From Urine, W. A. Gilbee, South-street, Fins- 

bury.—A communication from A. W. Wahlenberg, Stockholm.—Dated 
21st November, 1873. 

This improved process consists in preparing ammonia from the nitro- 
geneous compounds of urine, speedily and completely, by boiling with 
alkali or lime. 

8800. Porrasie STEAM AND Traction Enoine, H. Tasker, Andover.— 
Dated 2ist November, 1873. 

This invention has for its object the collecting or drawing off water from 

the exhaust steam, whereby economy in the consumption of water is 


effected, and consistsin forming a chamber into which the steam from the 





mould is made in two parts, as is usually the case. The in 


use them with one of the parts f a loose side, fi closely to the 
other part, and when used they are held together in the manner 
with iron rings and wedges. A slide made of any suitable material (but 


the inventor prefers to use hard cast iron or steel) is made to fit to the 

tapered sides of the mould, so that when pushed down at a given position 

in the mould it cuts off a portion of the inside space, and prevents the 

entrance of any molten metal from the other part. 

3802. Rovinc anp Sprninc, W. Whiteley, Lockwood, Huddersfleld.— 
Dated 21st November, 1873. 

To economise space and to produce more work in a given time, the 
inventor adapts and combines the principle of the spinning mule to the 
spinning frame—that is, he constructs a framework somewhat similar 
to the ordinary worsted sp’ frame, having a series of spindles and 
flyers, guide holes, back or delivery rollers, and a creel board or provision 
for cops or condenser bobbins. Traveliing carriages or frames to 
carry rotary tubes provided with nippers are used in connection with this 
framework. 

3803. Mzasunine Liquips, H. P. Trueman, John-street, Pentonville.— 
Dated 21st November, 1873. 

This said invention is designed to supply an accurate and reliable 
apparatus for measuring liquids. The liquid is measured by means of 
the following contrivance :—Inside the case the inventor arranges a 
disy t piece ited on bearings placed at such a height that the 
axis of the said piece will be level with the top of the overflow or outlet 
tube. Therefore, by turning the same on its axis, it may be either brought 
entirely above the surface of the liquid in the case, or partially or entirely 
immersed therein, and according to the extent of its immersion will 
ba _ quantity of liquid displaced and discharged through the outlet 

ube. 


3804. Domestic FirEptaces, R. G. Chipperfield, Trinity-s - 
wark.—Dated 22nd November, i873. cogeasdenzen 
This invention relates to the construction or alteration of d ti 
fireplaces so as to economise fuel and prevent smoke by supplying 
the gases evolved from the fuel with heated air from a chamber 
oa ee the fire-back through perforations in the upper part of 
1@ DACK. 
Ore Sannenee or Sopa, W. Weldon, Merton.—Dated 22nd November, 
ioe 








This invention relates to the manufacture of soda by what is known 

as the ammonia process. ists in d posing by artificial carbonate 

of magnesia the chloride of ammonium produced in that process, and 

in treating the resulting chloride of gnesi or the reproduction of 

carbonate of magnesia, and the obtainment of hydrochloric acid. 

3806. Mountinc aND SecurtNc STEREOTYPES IN PRINTING MACHINES, 
oe Tickle, Sherborne-street, Blandford-square. —Dated 22nd November, 








1873. 

This provisional specification describes a bed or block across the face 
of which dovetailed grooves are formed, in which groove clip-pieces for 
securing the stereotype or other plates at any required position on the 
bed are made to slide. Other clip-pieces, which are applied at the sides 
of the bed or block, are also described for use where a sone rule or other 
border is required. A stereotype plate of the size of the border or of any 
smaller size can be mounted on the block. 

3807. Supp.yina anp Recutatina Water, W. Ross, sgow.— 
22nd November, 1873. bers — 

This invention refers to a new simple construction of one-chambered 
service cistern and its fittings for supplying only a fixed or desired 
quantity of water down to water-closets for flushing them, or to other 
vessels where a measured quantity of liquid is required at each operation 
andaction atintervals, theintervals being soguaatel by the entrance pipe or 
its valve, which may be of the ordinary construction of ball float-valves in 
use, but small, so as to fill the box slowly for water-closet service, and fitted 
to one top end of this cistern. The improvements consist in letting the 
weighted valve lever only rest on the float, which is attached to a small 
movable syphon hinged by its long limb to the inner projecting end of 
the discharge pipe (leading to the closet below), by a short coupling piece 
of india-rubber pipe ; also that the float rises and falls with the level of the 
water, carrying the upper bend of the syphon a little above the water, 
having the short arm immersed. Thus, when the float rises to the top 
it raises tbe lever of the inlet valve resting on it and shuts it; and, as it 
cannot rise higher, the syphon acts as a waste overflow pipe. In this 
normal position of the parts the syphon is put in action to empty as 
much of the contents of the cistern as desired (regulated by the distance 
it is allowed to fall, as it will stop running as soon as it draws air at the 
short arm) by a cross spindle, carried in bearings in the upper edge of the 
cistern, close to the inlet valve and below its lever, so that when the 
— is turned through a weighted segmental lever fixed on it outside, 
the cistern, and a wire attached to the acting arm, either pulled by the 
hand or by its connection to the lever or other moving part of the closet 
below, a small wiper on the middle part of a spindle presses up the 
inlet valve spindle, while two other arms on the opposite side press 
down the float and syphon until the top of the latter is quite below the 
surface of the water, which sets it in action so as to discharge the con- 
teuts of the ciatern, as stated, down into the basin of the closet below to 
flush it ; and when the handle of the closet or wire is let go the acting 
lever comes back by its segmental weight to its normal position to lower 
the valve lever and open the valve, when the cistern slowly fills, and 
the float shuts it again. When the segmental end of the actuating lever 
is attached to the plug of a water-closet it acts as the weight to bring 
the acting lever back and open the inlet valve, thus making a most 
simple supply cistern and closet. A Second improvement é@bnsists in 
fitting a vulcanised india-rubber disc with a hollow-chambered cover 
behind it over the face of the orifices leading from the surface supply 
pipe to the main inlet duct of swan-neck and other hollow-keyed taps of 
domestic supply and other cisterns, so as to regulate an approximate 
delivery from main pipes at each use of the tap by the said disc, and a 
very small inlet hole d froma the main into the s; behind the 
disc, and a rather larger outlet hole from it into the tap, but in a different 
position, or so that it and the main outlet through the key cannot be 
opened at the same time. But on the key being turned to let off the 
fluid and pressure behind the disc, it is pressed mure or less off the face 
of the main outlet orifices, and on the key being then turned to let out 
the water through the main duct, it will run off a quantity propor- 
tional to the release of the disc by the previous action, and (no more) 
< “4 until the water refills the back space through the small inlet 
orifice. 

83808. Warerrroor Papen, J. W. Clayton, High Holborn.—Dated 22nd 
November, 1873. 

The paper is steeped in a melted position of p 
turpentine, and then passed through steam rollers. 
3809. Printinc Macuines, H, B. Smith and C. Fountain, Hereford.— 

Dated 22nd November, 1873. 

Printing from several rolls of pay simultaneously (or from sheets at 
several teeding places intermittently) with one ‘‘set of two ” t; cylin- 
ders, causing the sheets or pieces of paper to traverse across the path of 
each other at timed intervals in to a second Sapeonten cylinder ; 
the application of air for laying the sheets; the application of a spring 
receiver for papers when printed; damping the paper by the application 
of steam or vapour, an ——e uniformity of tem ture of the 
printing ink by the application of steam, hot air, or heated liquid. The 
use se tely or in one or more combination or combinations of the 
above improvements. 

3810. Sroves, W. Lutwyche, Lower Clapton.—Dated 22nd November, 1873. 

The features of novelty of this invention consist in constructing a stove 
of fireproof materials, the air for the combustion of the fuel burnt in the 
said stove being brought direct from the exterior of the building and 
made to act either under the fuel or over it, in which latter case the 
flue for the exit of the gases resulting from the combustion of the said 
fuel is placed underneath the grate. en the said stove is placed inside 
an ordinary — a space is allowed between the brickwork of the 
said — and the stove in order that the air may circulate freely all 
round it. 

3811. Comptnep Seat anv Sroot, 7. 8. Malone, Harold’s Cross, Dublin,— 
Dated 22nd November, 1878. 

This invention relates to a new or improved combination of parts ap- 
plicable as a whole for use as a school or writing seat, a music stool, or a 
child’s chair, or for other similar useful purposes. In this inven- 
tion into practical effect the inventor first constructsa or frame which 
he provides with three or any suitable number of legs. In the centre of the 
stool he — a tap) nut, or forms its centre so as to admit of a screwed 
spindle being passed therethrough. On to the topof the = he secures 
a seat, the kind or description of seat depending upon 





, Wax, and 


use for which 


it isintended. The seat may be ently secured to the spindle 
which is capable of adjustment v ly in the centre of the stool, or the 
seat may be made capable of ready removal from the spindle, so that when 


required as a school or writing seat, a suitable wooden seat may be attached 
to the d spindle, or when required as a music stool a cushioned or 





exhaust pipe of a steam engine is conducted after it has been passed t ig 
a water heater or arrang t for condensing the exhaust steam. Into 
and by preference towards the centre of this chamber another pipe pre- 
jects, forming an outlet for the uncondensed steam. The water formed 
from the condensed steam may be taken from the chamber by any suit- 
able outlet placed at or near its lower part, and can be conducted into the 
feed-water tank or any required place by a suitable pipe. 

83801. PLatep axp Garep Incots or IRoN AND STEEL, W. Moore, Sheffield. 

— Dated 2\st November, 1873. 

This invention relates to an improved construction of moulds used in 
casting those ingots of iron and steel combined, or of two qualities of 
steel, known as plated and gated ingots, whereby greater certainty of ob- 
taining a perfect welding of the two metals together is secured. In con- 
structing an ingot mould for casting single “ plated ” ingots, the body of the 








more ornamental seat may be attached thereto, or when uired as a 
child's chair, a seat having a circular or other shaped back or may be 
attached tothespindle. From the front of the stool depend two screwed rods 
which at their upper parts are strongly and suitably secured to the stool. 
These depending screwed rods pass through a removable footboard which is 
capable of adjustment in a vertical direction to suit the height of the 

user, the required adjustment being obtained by tapped nuts. 
. Steam Enaryes, B. Anderson and J. Harrison, Manchester.—Dated 

22nd November, 1873. 

This invention relates to stationary, locomotive, and marine steam 
» and consists in improved arrangements of mechanism or 
apparatus for working the steam valves by small eccentrics or cams 
connection with a cut-off mution, instead of working them by the 


bs 





aer7 lenge conantzicn, wilh, thelr links, and levers in connection 
wi ufacture, 


straps, 
them, and thereby effect economy in the man , and lessen 
the power required for working. 
3813. Moutpine awp CompressinG ARTIFICIAL FugL, W. Clark, Plum 
stead, 22nd November, 1873. 


— Dated » 
A bed plate is fixed on standards, in or to which are fixed bearings for 
a drawing shaft furnished at one end with driving pulleys and fiy-wheel, 
ith a toothed into a large wheel by 


imensions, one on each side, and which are respectively fixed on shot 
shafts set at right angles + y, ith 


strong mitre w: 
shafts is fixed the large driving wheel 

which gears into the on the driving shaft. The outer edges of the 
pressing rolls or m: wheels are made Sate ene aca nen 
as to fit closely ay nee loeeeee Se 5 ition, and are 
respectively provi with an equal number of ho! spaces or cavities 
round their surfaces, each ~~ or cavity fi a quarter of a sphere, 
and which meet together during the revolution of the rolls or wheels 
which revolve in the same direction and at the same speed. A pug or 
™m: mill ot ye with a shaft having suitable blades is above 
the rolls or w: , and into which mill the substance under treatment is 
admitted. O are Y og in the bottom of the mill opposite each 
of the rolls or wheels, and wu the machine being set in motion the sub- 
stance is forced downwards By the rotating blades on to the tops of the 
rolls or wheels, each of which takes a portion thereof, the same being 
yan drawn to that at which the rolls or wheels meet, and is there 

orced into the form of recei its a ae gaan on passing the 
centre line of the rolls or wheels. r passing centre line the rolls 
or wheels are turning in opposite directions, causing the moulds to open 
on the lower side and allow the balls to fall into a trough or on to an end- 
less band by which they are carried away. 
3814. Copyina Inxs, 4. V. Newton, Chancery-lane.—A communication 

Srom A. Teysonniére, Paris.—Dated 22nd November, 1873. 

In order to counteract the tend of ink ders or pastes to form an 
insoluble deposit, bi-oxalate of potash or oxalic acid is combined with the 
compound, which is placed in what are known as inexhaustible inkstands, 
in which the ink is produced by the simple addition of water. 


sos. Heatino Feep-water, F. “ender, Manchester.—Dated 22nd Novem- 
18 


This invention consists in passing the feed-water through a coiled pipe 
in the exhaust passage. 
3816. Toorn Brusn, B. Apperly, Strovd.—Dated 22nd November, 1873. 

This invention consists in constructing a concave brush which is at right 
angles to the handle. The brush with its bristles is set a little on the 
slant, so that it may be used up and down instead of horizontally without 
the handle interfering with the lip. At the opposite end of the handle 
and also at rigbt angles thereto the inventor —- a short straight- 
backed brush, canting it slightly towards the dle, which brush will 
serve the purpose of cleaning the back of the teeth. 


$817. Sreamsutrs anD Screw Propecyers, R. Griffiths, Bayswater.— 
Dated 22nd November, 1873. 

This invention relates, First, to improvements in the construction of 
steamships or vessels of the character described in the specifications of 
letters patent granted to the said Robert Griffiths, dated 7th November, 
1871, No. 2991, and 19th April, 1872, No. 1164. In order to supply the 
screw propeller with a proper supply of water to act upon in propelling a 
ship or vessel according to this part of these improvements a lip or pro- 
jection is arranged at the mouth or entrance to the stern tunnels in order 
to gather and conduct the water in a sufficient volume into the tunnel to 
supply the screw propeller which is arranged to revolve therein. The 
entrance to the bow tube or tunnel is also formed, according to these im- 
provements, with an enlarged funnel mouth or other suitably shaped 
mouth in order to increase the supply of water thus conducted to the bow 
propeller. According to another part of these improvements the lower 
part of the tunnels in which the screw propellers are arranged to revolve 
either at the bow or at the stern of the vessel may be left open from the 

int of entrance to where the water is discharged, provision being made 
2 widening the mouth of the opening to the tunnels so as to increase the 
supply of water to the propellers. In d with another part of the 
improvements the screw ape poy may be placed and arranged to revolve 
in a tunnel about midship of the vessel, the entrance to the tunnel being 
formed with a lip or other suitable contrivance for the purpose of conduct- 
ing and increasing the supply of water tothe screw propeller. The im- 

rovementsin screw propellers arranged to revolve in tunnels or channels 
ti in the bow or stern of a vessel, as previously described, consist in 
forming them witha large extent of propelling surface at the periphery 
and decreasing so as to offer as little resistance as possible consistent with 
strength towards the axis. 
3818. Jornts on Hinces ror Cases, Books, &c., H. W. Dee, Sherwood- 
street, Golden-square.— Dated 22nd November, 1873. 

This relates to making the joint pins of tubular form to hold pencils or 
other articles. 

3819. Larues ror TurninG AND Facino Tires, Rivas, &c., B. Massey 
Stratford.—Dated 22nd November, 1873. 

According to this invention two chuck-plates are mounted to work 
from one centre. The chucks being of different di ters to date 
separate sized rings or tires. 

3821. Dicainc or Excavatine Sot, A. Wood, Edinburgh.—Dated 22nd 
November, 1873. 

The features of novelty constituting this inventionare the arrangement 
or construction of the excavator or digger, and the combination of parts 
constituting the same. 
$3823. Inpicatinc THe DerprH or WaTER UNDER VESSELS AFLOAT, G. A. 

Poole, Bradford.—Dated 22nd November, 1873. 

The novelty consists in the application of electricity for this purpose, 
and in indicating by hand and dial the depth of water under vessels. 
cone. Sxors ror Horses, H. Gardner, Islington.—Dated 22nd November, 

873. 


The chief feature of novelty in this invention is the construction of the 
shoe with slots or recesses, and the insertion in these slots or recesses of 
pieces projecting beneath the under surfaces of the shoe; such pieces 
may be of metal, wood, leather, or other suitable subst: , and retained 
in position by a screw or screws, or otherwise secured. 


3825. App.yinc THE Down anD PLUMAGE OF BIRDS IN THE MANUFACTURE 
= Spun on Woven Goons, V. Marlin, Paris.— Dated 24th November, 
1873, 

The down is pasted and then dried, after which it is greased with 
animal oil by preference, to facilitate spinning. The object of the oil 
to preserve and nourish the feather, it ia indispensable that it 
should remain therein some days before being spun. The down is mixed 
with wool, cashmere, vigonia, or Spanish wool; these matters are carded 
separately and placed on a mattress on the spinning machine to insure 
the uniformity of the mixture and p t any obstacles in spinni 

Downs require less labour in spinning as i! are merely placed in rolls 

before twisting. The grease is extracted with soap or carbonate. The 

subsequent operations of fulling, ornamenting the stuff, getting up, and 
dyeing, are readily performed. 

83826. Fort, W. A. Lyttle, Hammersmith.—Dated 24th November, 1873. 

The feature of novelty consists in the consolidation of small coal or coke, 
with or without an ‘ture dered pitch or bit , by means of a 
a tna or creamy “slip” of clay together with a starchy or 
ydraulic cement in powder, or both er. These ma have 
been used —— for this ae pe lore, but the novelty consists 
in their combination, by means of which greater consolidating efficacy is 

— at 4 lower cost. The process is applicable to the coke made from 

peat. 

. VentiLaTine Drains, W. B. Head, High-street, Notting-hill.—Dated 
24th November, 1873. 
This invention has for its aes not only the deodorisation of the 


























mephitical gases ventilating pipes now in use, which 
are made to reach the tops or roofs of houses, but more especially to 
render possible the emplo: t of short lengths of pipe discharging only 
a few feet from the d; also the utilisation of existing soil pipes as 
a@ means of ven’ the drains into which they run. to prevent 
the intrusion of sewage See ee See We te interposition of a 
eS sewer and a stench trap to be constructed in 
the drain. In each case a short length of pipe is introduced, terminated 
_ ete a freely to the influence of the sun and 


e —— is constructed of a metal or other 
box hartge Sie eae S coh ag pow pd hye the interior 
being fitted up with diaphragms of metal or other substance, and con- 
Sy _ — or i Papas. sey ae: hes -_ of 

e pe ig such as vent wet getting to and thus 
neutralising the deodorising material. * 1 
3828. Sream Governors, W. Mein, Stratford.—Dated 24th November, 
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3830. Rerinina Ors, A. Collingridge, Lombardecourt, London. —Dated 


24th November, 1873. 
The h of mineral or other lubricating oils in combination with an 
admixture some detergent andi cluminens casthy eubstanse Guch as 
fullets’ earth) and chloride of lime to a temperature sufficiently ted 
to induce the generation of chlorine gas in an hermetically closed 
re ae ee ee ae 
the oil is in a state of agitation, Then oil after cooling and 
poe =) & Somer at ees on yt a ‘it 

Ww) ty) 

Do compound filter of hermetically closed chambers or cy! ers 

(contair co ene communicating with each other, and 
t 


80 
constructed that of oil may be shut off, and the oil with- 
drawn at any pustiodar pane. 


3831. Carrie anv Sueep Criss, Racks, Pens, HorTicuttuRAL FRaMeEs, 
Hourpies anD Fences, J. Blwell, Birmingham.—Dated 24th November, 


1873. 
This invention consists in making cattle cribs and the articles enume- 
rated of separable parts, and ting ma together by dovetail or 
other blocks on one part taking into corresponding seats or sockets on 
the other part. For example, a cattle crib is posed of four separabl 
sides, each side having at its angles dovetail or other blocks which take 
into seats or sockets made on separable uprights. After the sides and 
uprights have been connected together the crib is completed by bolting a 
bottom plate or plates to the bottom le bars used in the construction 
of the separable sides. By unbolting the bottom and lifting the sides 
from the seats on the uprights the several parts of the crib are detached 
and may be readily transported and reconnected together or packed for 
transit. In this way racks, pens, horticultural houses, and hotbed 
frames are made. In applying this invention to hurdles and fences the 
standards are made separate from the hurdle or fence, and the latter is 
cted to the st ds by dovetail or other joints. 
3832. Granucatine ExpLostve Compounns, 8. J. Mackie and C. A. 
Faure, Delahaye-street, Westminster.—Dated 24th November, 1873. 
This provisional specification describes a explosive compounds 
between a pair of rollers oe projections formed upon their 
circumferences, by means of which the compounds are formed into lumps 
of a triangular form. 
83833. Treatinc Sewace, B. Green, Plaistow.—Dated 24th November, 1873. 
The specification of this i tion describes storing sewage in air-tight 
buildings and causing the noxious gases arising therefrom to be burnt in 
their ascent of a shaft constructed at one end of the building. 
3834. Bott Currina Macuines, B. 7. Hughes, Chancery-lane, London.— 
A communication from A. Wood, Worcester, U.S.—Dated 24th November, 


1873. 

The First of this invention relates to a machine for cutting or 
threading bolts. The Second part of the invention relates to a device 
applicable tojany bolt-cutting machine, whereby “squared” or ‘“‘faced” 
headed bolts may be cut upon the same centreing upon which the facing 
or squaring is performed. The Third part of the invention relates to a 
device or dog for holding bolts or bars to be threaded or turned, applicable 
not only to bolt-cu machines but to lathes and similar machines. 
The invention consists: First, in an arrang t of hanism whereby 
the cutting dies are positively brought to the same point for cutting, so 
that successive bults may be cut of precisely the same diameter, and 
having combined therewith an automatic mechanism for opening and 
closing the device, presenting the blank and withdrawing the threaded 
bolt. Secondly, in the arrangement of a mandril through the screw- 
cutting head, the said mandril provided with a centre within the screw- 
cutting head, and arranged to move longitudinally through the said head, 
and connected with the holding carriage which is provided with a cor- 
responding centre, so that as the carriage approaches the cutting dies 
the centre within the dies will retreat accordingly, and the bolt to be cut 
secured between these centres, and in that condition run into the dies, or 
the dies on to the bolt, as the case may be. Thirdly, in combining with a 
fixed centre a pair of slides moving radially from the said centre, and each 
provided with a cam between which the blank will be grasped. 


3835. Fesroonep Epoinc or Trimmina, 4. M. Clark, Chancery-lane, 
London.—A communication from N. de Saumery, Orleans.—Dated 24th 
November, 1873. 

This invention relates, First, to improvements in the stamping or cutting 
out machine first described in the specification of letters patent No. 
1294, 1864, and consists principally in the substitution of a revolving 
knife or cutter for the reciprocating stamp, by which the action is ren- 
dered continuous, and a great saving oF time effected. The knife or 
cutter is made with plain, undulating, or indented edges, and used in 
connection with a bed roller provided with a ve on which tin is run 
to prevent the edge of the knife becoming d The invention relates, 
rey dly, to imp Se ten thew Geeiattiodt hinery, and int 
in dispensing with the shuttles and hanism for operating the same, 
the thread being merely wound on the strip or foundation by means of a 

tating disc carrying arms, 
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3836. Curryine Leatuer, 7. D. Briggs, Horncastle, and C. Mason, Ber- 
.—Dated 24th November, 1873. 

The invention consists in applying a composition of glucose, tallow, and 
water to tanned hides and skins, either before they are curried or in the 
process of currying, and after the operations of shaving and scouring, 
the a are melted together by the aid of heat and applied in a 
warm state. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE is scarcely the inquiry for finished iron in this district 
this week that there was last. Last wee’ there was a sample firm 
usually very busy at this time of the year, especially in their sheet 
mills, who were able to keep on four of their nine mills four days; 
but this week they are not doing so much. The experience of this 
concern will correctly indicate the state of things the district 
through, This establishment comprises three blast furnaces, forty 
puddling furnaces, and nine mills, A*% a time of ordinary good 
summer trade nearly all this plant is in full operation. All the 
blast furnaces have now been blown out; and the whole of the 
finished-iron department was eight weeks ago also laid off. This 
was the state of things for four weeks in succession. During that 
time the only workpeople employed about the place were the watch- 
men. The accumulation of orders during the month was suffi- 
cient merely to keep on a few of the mills during the fifth week. 
Throughout the sixth week there was again a total cessation, the 
seventh week developed the four days’ work for the four mills of 
which I have spoken; and this, the eighth week, finds them with 
but little todo. The same proprietary have their own collieries. 
To keep their whole works going 300 tons of coal a day is required. 
At present 50 tons a week is an ample supply, and it is forth- 
coming from the labour of 150 non-union colliers, who, notwith- 
standing the strike, have gone to work at the masters’ terms. 

Excepting for special qualities, the works generally appear to be 
hobbling on after this fashion, The firms best off for orders are 
those who make plating bars, and strips, and sheets. The plating 
bars are needed by the edge tool makers, who are still doing an ex- 
cellent business in cultivating tools, where they will meet cus- 
tomers’ views, and quote a moderate price for a good order. Strips 
are in demand by the tube makers, and the export merchants, and 
the coopers. And sheets are going to the galvanisers for roo 
purposes, and to be worked up by the iron braziers. A few r 

are not badly off ; but good boiler plates and girder and tank 
lates, with angle iron, and the general run of merchant bars, can 
sold only in quantities of comparative insignificance. 

The engineers and machinists complain that though a fair num- 
ber of good inquiries reach them, yet that the only orders which 
“ secure are those relating to small requirements. 

_ Very low prices are being ted for all classes of finished iron 
in different parts of the This is conclusive, not onl 
from experience in this district, but likewise from a fact whi 
has come within my own knowledge in respect of the rail trade. 
A maker of rails in this country has just quoted for a good order 
at considerably under £8 a ton; yet the order him! Few, 
if any, makers of rails could execute the order at a profit. If the 
order now in the market for 15,700 tons of rails and fastenings for 
Government railways in Finland should be placed at such a figure, 
then it will turn out that a good time has been chosen for bring- 


ing the order out. 

“ig iron is selling in very small lots. It is but seldom that an 
agent secures an order for more than 100 tons in a line. 
Orders to this extent have characterised most of the transactions 
o this week. To-day, Thursday, in Birmingham the quotations 


Wwue :—Workington forge iron, £6, short weight at the works ; 





Ditton, £4 5s., long weight delivered in this district ; andjWest- 
bury, £3 17s. 6d., also long weight delivered here. The prices 
demanded for native iron are :—. 


-mine hot blast, £5 12s. 6d. | 


| greater activity on Tuesday, when business was done at 95s. 6d. 
and 96s. 


to £6; and cinder, £3 12s. 6d. to £4 per ton. The £6 asked for | 


Worki 

ago, the current minimum quotation for all-mine Staffordshire 

is over £2 under some earlier rates. 
The make of raw iron here is being kept very low. There is no 


iron is £2 15s, under the maximum of a short time | 


conspicuous addition to the furnaces restarted a fortnight’ago. A | 


leading firm assured me to-day that they will not restart any of 
their furnaces till they have seen the Michaelmas quarter-day over; 
and there is reason to conclude that a blast furnace and finish 
iron proprietary of established position, finding that they can 
buy raw iron at prices which make buying less expensive than 
making, have determined to put out at least two furnaces at the 
close of this week. The Earl of Dudiey continues to quote 
£14 12s. 6d. for marked bars; and Messrs. Barrows and Sons, 
Messrs, Bagnalls (Limited), and the new British Iron Company 
£14 for a corresponding class of finishediron. Messrs, John Brad- 
ley and Co, quote £13 as the minimum price for their bars; and 
Messrs. G. B. Thorneycroft and Co., Messrs. Philip Williams and 
Son, and some others, still quote £12. At the same time, bars of 
a quality suitable for many uses can be got at as low a figure as 
£10 10s., but not in large quantities. I see £10 named, but I 
have not myself been able to trace any transaction at that 
figure. It will not, however, need that we should live Jong 
in order to be able to record such a price as unexceptional. 
The date at which this will be possible will be earlier or late, as 
the colliers’ strike which still prevails here is terminated quickly 
or slowly wears itself out. This is the eleventh week of the 
contest. He would be a rash man who should predict its con- 
tinuance for another eleven weeks. Although one union continues 
to pay its members 10s. per week per head and 1s. per head per 
child, there is another which distributes to its members sums 
variously stated at from 3s, 6d. to 5s. 6d. per week. Amongst the 
families of these latter there is great suffering ; the clergy about 
Dudley are commencing, unauthorised, to negotiate with the chair- 
man of the Coalmasters’ Association. They ask if in the event of 
the men returning on masters’ terms, a promise will be given them 
that they shall not be reduced for three months. If the inquiry 
were official it would no doubt lead to a meeting of the trade being 
called to consider it, without, however, much expectation of its 
securing the promise sought. Much lower prices than those which 
now prevail for coal must operate before trade revives; and in 
order to the needed reduction there must be further reductions in 
colliers’ wages. The inevitable cannot be successfully resisted, 
though it is not certain that the unions have not yet played all 
their cards, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


AGREAT wantof confidence still prevails in the iron trade of this 
district, and there appears to be little immediate prospect of a 
more satisfactory state of things. Although the strike in the 
Cleveland district has thrown some of the orders, which would 
no doubt otherwise have found their way North, into the hands of 
local makers, and some of the rolling mills are now busily em- 
ployed, there is very little new business to report for the past 
week. The price of foundry iron continues to stiffen, and during 
the past week there has been an advance of something like 2s. 6d. 
per ton, quotations for No. 3 delivered in the Manchester district 
now varying from 82s. 6d. to 85s., and in some cases 863, 3d. per 
ton. But these prices are practically merely nominal, as only 
a very limited business is being done, purchases in the 
present state of the market being naturally confined to 
covering simply the now pressing requirements. Founders are 
very injuriously affected by the present high prices, and little or no 
new work is coming to hand, as buyers are withholding their orders 
until prices are on a more reasonable level. For forge iron there 
has been rather more inquiry, but prices are still relatively as low 
as those quoted last week, and average about 71s. 3d. per ton deli- 
vered. Manufactured iron also does not improve in price, and good 
bar iron can be bought for £9 15s. per ton delivered, in Manchester, 
puddled bars being worth about £6 15s. 6d. per ton delivered. 

Steel manufacturers are generally well employed, both on home 
and foreign uses, and some heavy deliveries for America are re- 
ported from the north-west districts. Iron shipbuilders are 
moderately engaged. ’ 

The general shipping trade is quiet, and no orders of importance 
are eqete, but continental makers continue to compete in this 
market. ™ 

In the coal trade a steady business has been doing in all descrip- 
tions of good coal during the past week, and with the continued 
indifferent supplies andthe strike in the Ashton and Oldham dis- 
tricts, prices ve had rather a stiffening tendency. In some ex- 
ceptional cases an advance of from 6d. to 9d. per ton has been 
made, but the ruling market rates, although firm at late cur- 
rencies, are not quotably higher. For house coal there is a re- 
markably steady demand for the time of the year, and in some 
districts a trifle more money is being obtained. For gas coal and 
cannel there is a brisk demand, and some considerable contracts 
are now being opened, the average contract prices at the pit’s 
mouth ranging from 12s. to 14s. per ton for ordinary gas coal. Good 
coal suitable for forges and glass works is also in fair request, and 
thereis a moderate inquiry for good engine fuel at present prices, but 
there is a considerable quantity of inferior stuff offering on the mar- 
ket at low rates. Slack is at present the weak point in the coal trade, 
but the demand is being helped by the activity in the brick-making 
trade, as good qualities are not difficult to sell, but common de- 
scriptions are plentiful and wanting in purchasers. The average 
pit prices range about as under: House coal, lls. to 15s. per ton 
according to qualities ; burgy, 8s. to 9s.; and slack, 6s. to 8s, per 
ton. The shipping trade shows some improvement, and although 
inferior qualities are rather weak, the better descriptions are 
steady in price, and some heavy shipzaents are being made both 
of gas and house coal, Fuel for steamers’ use is in fair request, 
and maintains its price. 

The coke trade continues quiet, and prices, which have a down- 
ward tendency, are very variable, ranging from 22s, 6d. and 25s. to 
28s. and 30s, per ton. 

The strike in the Oldham and Ashton district is not yet settled, 
and although the men are willing to accept a reduction of 10 per 
cent., they do not seem inclined to agree to the 15 per cent., and a 
meeting has been held this week in which they have decided to 
hold out. Inthe Burnley district the last fortnight’s strike pay 
has not been forthcoming, and it is evidently ees be struggle 
for the Amalgamated Association to meet the many heavy 
now made upon it. At Messrs. Hargreaves’ pits in the above 
district a further reduction of 15 per cent. in wages is being made, 
and it is scarcely probable that the men will be able toresist. No 
definite action yet been taken in regard to wages in the 
Wigan district, but although any further reduction is opposed by 
many of the willing proprietors, the matter is now under the 
consideration of some of the leading firms. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


On account partly of the + diminution of stocks, but chiefly 
as a result of speculation, the prices in the warrant market have 
been hardening. Towards the close of the week there was a slight 
check put upon their upward tendency by rumours that there was 
a likelthood of » number of the miners resuming work and a few 
more blasts being put on. On Monday business opened at 93s., 
but in the afternoon advanced a little, and a number of 
transactions took place at 94s, cash, eight days fixed. There was 





The prices of warrants are at present about 8s, in advance of 
what they were a fortnight ago. This is not a result of any im- 
provement in the demand, for much of the small quantity of iron 
that is being made is now sent into store, and very little is being 
taken out. The quotations do not therefore quite accurately 
represent the exact state of the trade, which cannot be affected in 
any beneficial sense until the dispute with the miners terminates. 

The makers do not just now find a very ready market even for 
the diminished production they are turning out. The following 
quotations of the principal brands show little alteration on those of 
the previous week :—-Gartsherrie, No. 1, 107s.6d.; No. 3,95s.; Colt- 
ness, No. 1, 112s. 6d.; Summerlee, No. 1, 100s.; No. 3, 94s. 6d.; 
Govan, No, 1, 96s.; No, 3, 94s. 6d.; Calder, No, 1, 105s.; No. 3, 
95s.; Shots, No. 1, 100s.; No, 3, 94s. 6d.; Carnbroe, No. 1, 96s ; 
Clyde, No. 1, 96s. 6d.; No. 3, 94s. 6d.; Eglinton, No. 1, 94s.; 
No. 3, 92s.; Glengarnock, No. 1, 98s. 6d.; No. 3, 92s.; Carron, 
No. 1, 92s. 6d.; No. 3, 90s. 6d.; Kinneil, No. 1, 95s.; No. 3, 90s, 
a furnaces of Messrs, Dixon, at Glasgow, have again been put in 

ast. 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 5460 tons, being 8849 less than 
in the corresponding week of 1873. There is a total decrease in 
the exports since the 25th December last as compared with the 
same period of 1873 of 85,427 tons. The imports of Middles- 
brough pigs at Grangemouth for the week were 2381 tons, which 
shows an increase of 1106 tons on the corresponding period of last 
year. 

Nothing favourable can be reported in reference to the malleable 
trade, which remains in a very languid condition, and must con- 
tinue so as long asthe pig trade is in its present most unsatisfac- 
tory state, Fair quantities cf machinery castings, wrought iron, 
rods, and rails, are, however, being exported weekly from the 
Clyde, and there are no such complaints of dulness from the 
foundries as might have been expected. 

The supply of coal is quite full for all demands, and an early 
reduction in prices is anticipated. But should the blast furnaces 
be lighted up soon, the demand would be greatly augmented, and 
prices for a time might even assume an upward tendency. 

The situation as regards the ironmasters and their colliers 
remains unchanged. The miners are loud in their declarations of no 
surrender, and as for the employers, they have had a meeting since 
my last, at which they resolved to prolong the struggle until the 
men are prepared to accept the 40 per cent. reduction. At the 
whole of the sale collieries the dispute may be said to be at an end, 
the men having all resumed work at a 20 per cent. reduction. 

At a conference of miners’ delegates from the different districts 
in Lanarkshire, held at Motherwell the other day, it was stated 
that in a number of places the men on strike were receiving 15s. 
per week, but at other places they are getting much less. 

The present inflated state of the iron market, through pure 
speculation, appears to be misunderstood by the miners, who are 
attributing the rise in prices to an improvement in the demand, 
The following resolution has been carried at a mass meeting of the 
men:—“*That in the opinion of this meeting the state of the 
market warrants us in resisting to be reduced more than 10 per 
cent. from the original rate of wages, but, looking at the commer- 
cial interests of the country, we express our willingness to accept 
of a 20 per cent. reduction.” 

A number of the miners who were ejected from their houses at 
the works of the Shotts Irun Company, at Morningside, Wishaw, 
and whose families have been eutirely dependent on the hospi- 
tality of the neighbouring farmers for shelter, are said to have 
ill requited the kindness shown them. At least, one farmer has 
had his poultry-yard robbed, and he has been obliged to turn a 
number of the miners off his premises. The dispute in Fife and 
Clackmannan has been settled, at least temporarily, the employers 
having withdrawn their third reduction of 1s. per day, and raised 
the price of coals 1s, per ton. 

A new industry has just been added to the large number of those 
already in existence in Glasgow. Messrs. Alexander, Fergusson, 
and Co., colour, paint, sheet lead, and gas pipe manufacturers, 
have completed the erection, at a cost of £14,000, on the banks of 
the Forth and Clyde Canal, near Maryhill, of works for the manu- 
facture of white lead. This is the first establishment of the kind 
that has been put up in Scotland, and white lead is now being manu- 
factured at it for the first time north of the Tweed. On Wed- 
nesday last I had an opportunity of inspecting the works in opera- 
tion, and they appear well fitted for the purpose. The buildings 
cover an area of about two acres. Ten stacks for corroding the 
lead have been finished, and the plan contemplates the erection of 
thirty additional, as the necessities of the trade may require. The 
various apparatus for milling, grinding, caking, and heating the 
white lead appear to be of a very complete description, and the 
firm declare it to be their resolve to sell only the pure manufac- 
ture, without any adulteration whatever. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Bustivess is very little altered, either for better or worse, since 
last week, quietude being, as heretofore, the order of the day, and 
about three days weekly the extent of working time at many of 
the works. 

The foundries are still doing fairly well in gas, water, and steam 
pipes, together with general castings for machinery and colliery 
purposes. Some of the engineering establishments are busily 
engaged on good general orders for winding, pumping, blowing, 
and other engines, with the usual run of boring, planing, Xc., 
machines ; but in the main this branch of trade is less active than 
it has been for two years. The rail mills are turning out a fairly 
large tonnage of Bessemer steel rails for Russia, Sweden, &c.; but 
it is understood that these favours are not very profitable, neither 
are they numerous. 

There is a moderately good turnout of axles, wheels, plungers, 
buffers, and springs, besides other minor railway requisites, mostly 
on home, continental, and colonial account. The file, saw, and 
general edge-tool branches are fairly, but not by any means fully, 
employed. 

Some few houses engaged in the general cast steel trade are 
reported to be enjoying an increased activity just at present. It is 
not very clear to et this improvement is due, but it may pro- 
bably be put down to a slightly better American and home 
inquiry. It is certain that the trade as a whole is in a very 
depressed condition so far as the production of the raw steel in 
bulk is concerned, the United States demand being a mere trifle, 
and the only inquiry being for edgetool and other local purposes. 
Makers of steel hammers, axes, saws,-and the other multitudinous 
goods of which steel forms the chief part, are doing a fairly good 
trade for the colonies, India, and other distant countries, but most 
branches in connection with the steel trade proper are in an in- 
active condition. The Board of Trade returns for May show this 
plainly enough. During the five months of this year ending May 
31st, 11,730 tons of unwrought steel, value £471,208, were exported 
as against 16,978 tons, value £620,312, during the corresponding 
period of 1873. Ircn and steel wire continues to be in good 
request, as is evinced by the fact that up to May 3lst there 
had this year been exported 11,560 tons, value £267,634, as com- 
pared with 13,844 tons, value £314,361, in 1873. The decline in 
unwrought steel is thus seen to be of a most serious nature, but it 
is f that no revival can be looked forward to, unless by an 
alteration of the American tariff the demand for that important 
market can be greatly stimulated. Advices from New York to 
several Sheffield steel manufacturers state that the committee a 

inted by Cong to consider the desirability of obtaining the 
best mode of levying duties upon steel have decided to recommend 
a return to specific duties with a charge of two cents per lb. upon 
all kinds of steel, making no distinction as to quality. Itis hardly 
necessary to state that this proposal, if carried into effect, would 
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be of an edvantagoous nature to the Sheffield trade, seeing that it 
would admit the best kinds of steel on a far better footing then at 
resent. If what we hear from New York and some of the New 
ngland states be correct, the consumers of steel are likely to 
prove too strong for the American manufacturers, who, of course, 
seek to have the existing duties rigorously upheld. The con- 
sumers urge that they number over 11,500, and that they are 
heavily taxed to uphold employment for not more than 3500 men 
employed by about eight firms in Pittsburgh, and one or twojelse- 
where. Their opponents are making a stout resistance, conse- 
quently the result is a matter of very considerable uncertainty. 

It is with much regret that I have this week to record that the 
negotiations between the South Yorkshire and North Derbyshire 
coalowners and the miners in their employ have arrived at a pass 
which leaves no other issue possible than a lockout. On Monda; 
afternoon an adjourned meeting of the colliery owners was held, 
under the chairmanship of Mr. Stewart, Lundhill, at Barnsley. 
It was explained that the miners’ delegates at their recent meeting 
had decided that the men should only accept a reduction of 10 
per cent. on the wages paid in 1871, which was a drop of 
exactly one-half of what is required by the owners, After 
a long and earnest discussion it was agreed that, inas- 
much as the men had refused the conciliatory offer made by 
the employers of accepting 10 instead of 124 per cent. as at first 
notified, notice should be immediately given to all men in their 
employment to leave within fourteen days from next pay-day 
unless they accept the reduction of 124 per cent. The notices in 
most instances were dated from and served to-day (Thursday). 
There is little doubt that the men are fully determined to mea- 
sure their strength with the employers, and that the result will 
be of a disastrous nature should the struggle unfortunately be pro- 
longed. That the miners are greatly chafed at the proposal to 
make any reduction whatever in wages is evident, and were any 
proof wanting it is at once forthcoming in the shape of the follow- 
ing facts, On Monday evening Mr. Moulson, for many years pastand 
at present president of the South Yorkshire Miners’ Association, 
was set upon ut Swinton-common, not far from his own house, 
by a number of men, who brutally kicked and otherwise ill-treated 
him, owing, as is alleged, to the fact that he has recommended the 
men to accept a reduction in wages. This style of argument 
is highly popular in the colliery districts lying adjacent to this 
town, but it is to be hoped that we are not to have a repetition 
of the fearful scenes which were enacted during the colliery dis- 
pute at Thorncliffe a few years back, when riots occurred and a 
number of houses were wrecked, in addition to several persons 
being brutally illtreated, one women, indeed, dying from fright 
and exposure. That such an attack thus early in the dispute 
should have been made would appear to be an indication of weak- 
ness and indecision, The miners employed by the Sheffield Coal 
Company have effected an amicable arrangement with their em- 
ployers. They have agreed to accept a reduction of 10 per cent. 
on the 1871 prices, at which rate they will continue at work. 

A new colliery, belonging to the Clay Cross Coal and Iron Com- 
pany, has been opened out at a distance of half a mile from Doe 
Hill Station, and three miles from Clay Cross. Itis sunk to the 
hard steam coal, a depth of 175 yards, the shaft being 14ft. in dia- 
meter, The coal is 4ft. in thickness, and will be got in the usual 
way, the plant, engines, &c., being of a powerful nature. A new 
colliery is about to be opened out at Heanor, Derbyshire. 

The creditors of Messrs. 8. Osborn and Company have accepted 
a dividend of 12s. in the pound, and the business will now be 
carried on by Mr. Osborn, The works have been in operation 
since the 14th April last. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


PENDING the settlement of the miners’ strike in Cleveland the 
North of England iron trade remains in a very disturbed and 
unsatisfactory state. No. 3 pig iron is nominally quoted at 75s, 
per ton, but transactions have been effected up to 80s. This, how- 
ever, can gnly be regarded as a mere fancy value, induced in con- 
sequence of the scarcity of the commodity. There is very little 
doubt that if the production of the Cleveland district were being 
kept up at its normal ratio, the value of iron would be fully 5s, 
below the prices now quoted. Foundry qualities are particularly 
in request, owing to the small quantity produced within the last 
month. Forge iron is, however, plentiful, and may be bought 
very cheap. At some of the largest works in the Cleveland «is- 
trict, where the furnaces have been working on slack blast for the 
last six weeks, forge is the only quality made, and this has thrown a 
large quantity upon the market, while other descriptions of pig 
have become rather scarce. 

There is apparently as little likelihood as ever of the Cleveland 
miners’ strike coming to a speedy end. At their council meeting 
on Saturday last the men resolved on recommending to the masters a 
sliding scale on the basis of monet. 4d. tonnage rates tominers for 
stone getting when No. 3isselling at 60s. per ton, allowing an advance 
of 1d, per ton for every 5s, added to the value of No. 3 pig iron, 
with a corresponding decline in wages with every decline of 5s, 
in pig iron. This, however, was a proposal which was utterly irra- 
tional, and could not possibly have been accepted by the mine- 
owners, seeing that it would have added 3d. per ton to the wages 
of miners instead of taking off the 2d. per ton on account of which 
the strike hasbeen originated. On Tuesday of this week the mine- 
owners met at Middlesbrough and declared a further reduction of 
1d. per ton in the wages of the miners, making a total reduction of 
3d. per ton or 18} per cent. This they did confermably 
with a resolution passed on the previous Tuesday, in which they 
threatened a further reduction in the event of the men 
failing to resume work before Monday last. It is scarcely 
likely that the taking off the penny per ton will improve 
the temper of the miners, or incline them any the more to 
resume work, The difference made by the proposed reduction in 
the wages of a good workman will amount to 8s. or 9s. per week, 
seeing that it is quite usual to — out six tons of stone per day. 

It is thought, however, that the step now taken by the masters 
will have the effect of inducing the miners to agree to a resumption 
of work on the 12), per cent. reduction originally proposed, while 
there is a probability that the mine-owners would in the mean- 
time be content to forego the other penny for the sake of allowing 
the trade of the district to go on undisturbed. This at any rate 
is the only way I can possibly see out of the difiiculty ; and if this 
arrangement does not come to pass I see nothing for it buta 
desperate and prolonged struggle. The miners as « whole are 
anything but well prepared for the struggle. Some of them have 
made a good use of their opportunities and are pretty well off; but 
the majority live from hand to mouth, and have nothing to fall 
back upon in the event of a rainy day. The funds at the disposal 
of the union when the strike commenced amounted to only £4500. 
Of that sum £2000 have already been disbursed in one week’s 
relief, and to-day it is expected that nearly as wuch again will be 
required, leaving little more than £500 in hand. Appeals for 
relief have been sent out by the secretary, Mr. Grieves, but not a 
farthing has yet been received. On the contrary, the action of 
the miners has generally been condemned by their fellow unionists 
in other parts of thé country; and they have been recommended 
by their own leaders to go in to work at the reduction originally 
proposed by the mine-owners. Meanwhile a great number ef men 
Cos left the district. It is calculated that not more than 4000 
out of over 8000 usually at work have been left in Cleveland, so 
that the mines are likely to be short of their usual complement of 


There is to with the value of the greenstone, which usually 
reaches over 110,000 tons per week, and which, assessed at the 
value of 5s. re ton, will represent a loss of more than £120,000 
during the five weeks the strike has now lasted. But the pig 
iron makers have been the heaviest sufferers. In order to keep 
their furnaces in heat they have been compelled to import large 
quantities of foreign ore at prices which left them no profit, but a 
certain loss on every ton of pig iron manufactured. After all the 
loss and trouble they will be compelled in the long run to dam 
down or blow out their furnaces, involving another grievous pre | 
disastrous loss, There are now over thirty furnaces damped down 
in Cleveland, including all those belonging to Messrs. T. Vaughan 
and Co., Messrs. Bolckow, Vaughan, and Co. Within the next 
fortnight the furnaces of Downey and Co., Robson, Maynard, and 
Co., the Lackenby Iron Company, the Norton Iron Company, 
Hopkins, Gilkes, and Co., Gilkes, Wilson, Pease, and Co., the 
South Durham Iron Company, and, indeed, all the works in 
Cleveland, with only two or three exceptions, will be 
damped down or blown out. It is impossible to estimate the 
amount of loss involygd in this process; but that it is most serious 
may be gathered from the fact that a furnace invariably requires 
to be relined after being blown out, and that many of the furnaces 
now ag blown out will not be put in blast again, in all pro- 
bability, for the remainder of the year. 

The abridgment of operations of pig iron makers has led to 
a a many blast furnacemen being thrown out of employ- 
ment. 

Finished iron works are as a rule going on short time. Some 
of them are better off, but many have neither work nor iron suffi- 
cient to keep them employed for more than a month or six weeks 
to come, and there cannot be a doubt that the Cleveland strike if 
continued will exercise a strong reactionary influence on the manu- 
factured iron trade. As an example of the strange vicissitudes 
that have attended the operations of finished ironmakers during 
the past twelve months, I may mention that the Skerne Iron Com- 
pany have sustained a loss on the past year’s working of over 
£13,000, and this company is not by any means a solitary excep- 
tion, Prices of finished iron remain nominally unaltered, rails 
being quoted at £9 per ton, although one or two small contracts 
have been undertaken for less than that figure. 

Apprehensions of a failure of demand continue to disturb the 
minds of those engaged in the Durham coal trade. That these fears 
are not quite without foundation is proved by the fact that some 
of the largest collieries in South Durham are now working full 
time, while many of the coke ovens have been thrown out of use. 
The returns of the Stockton and Darlington Railway likewise ex- 
hibit a remarkable falling off in the production of the southern 
division of Durham--which is the most important centre of the 
coal trade, raising, as it does, some 18,000,000 tons per annum— 
for the last four or five weeks. The average quantity of coal and 
coke sent into Cleveland for iron-making purposes has declined 
from 105,000 tons to 90,000 tons per week, and there is every 
probability that it will yet fall off to a much larger extent. Prices 
of both coal and coke exhibit a falling tendency. At the present 
time, and in view of the probabilities that lie before them, coal- 
owners would gladly place large contracts at 2s. to 2s. 6d. per ton 
less than list rates. Coke is on offer at 18s. per ton at the ovens, 
and screened coal for manufacturing purposes is offered at 11s. to 
123, per ton. Northumberland steam coal contiaues in tolerably 
od request at 16s. to 17s. per ton. Gas coal is unaltered in 
value, 





WALES AND AVJOINING COUNTIES, 
(From our own Correspondent.) 


I was present at Cardiff, where the all-important meeting be- 
tween masters and men has been held, As I have previously 
stated, the men, while generally agreeing to the offered reduction 
of 10 per cent., were strongly opposed to the third and fourth 
clauses of the coalowners’ resolutions, and it was to discuss their 
objections with certain delegates from the men that the meeting 
was called. The meeting was held at the Royal, and the decision 
of the employers was to abide by the reduction of 10 per cent., avd 
to insist upon the acceptance of the third and fourth clauses. But it 
was intimated that ir all the men returned to work as soon as the 
secretary of the association, Mr. Dalziel, had information of this, 
then clause No. 3 would be withdrawn, and the masters would 
meet a deputation from the men, and debate on the merits of the 
fourth clause, It is difficult to state how this fair concession will 
be met by the men. Appearances indicate that a general resump- 
tion of work is yet far distant. One of the leading coalowners, 
speaking of the situation to me on Tuesday, said that if his pit 
were to be started on the morrow it would be difficult to get more 
than fifty men together, the men having actually left either for 
holiday-making or to try and get work elsewhere. 

I saw an advice note from Constantinople this week at Cardiff, 
in which the writer said that it was simply a question of holidays, 
and that when these were over the men would return to work. 
This is far from being the case. Itis a question of funds, and I am 
aware that had the colliers anything like an account at their bank 
to fall back upon, a strike of a determined character would be the 
result, As it is they have no funds, and must svoner or later give 
way. The road is now open to them, ‘Though the times are bad, 
and few orders are held by the masters, yet most generously, in my 
“estimation, employers have been content with a reduction of 10 
per cent, only, and if this be not accepted, then for the results, 
and they will be grievous; the men will only have themselves to 
blame. If we get anything like a stoppage the 10 most assuredly 
will rise to 20 per cent. 

On the other hand, colliers say, ‘‘ If we do stop the pits shall stop 
too. No engines shall be kept working, and the pits will soon be 
drowned.” This is the situation at present. I hope that before 
any despatch leaves some wise course will be resolved upon, 

There is little demand for coal at present either at Swansea or 
Cardiff. Good house coal is now quoted at 12s, in trucks at the 
pit’s mouth. Prices are so low that coalowners do not care to 
sell. One of them to my knowledge has had a long train at Car- 
diff for the last month, and he assured me that it would have paid 
him better a month ago to have given the coal away. Weights, 
dues, and truck hire are cumulative matters, as those engaged 
in trade know only too well. 

Rails are falling. The latest quotation is £7 15s., and still 
buyers keep aloof. This week perhaps there has been a little 
better shipment. Dowlais, for instance, despatched 900 tons to 
Riza, 340 to Denmark, and 1100 to Dedadgh. Rhymney sent 400 
tons to Gothenburg ; Ebbw Vale 350 to Campana, Tredegar, 300 
to Santos ; and from Newport, Mon, there was a shipment to Valpa- 
raiso. Plymouth Works are a trifle more brisk, but on Wednesday 
very few colliers returned to work, At Cyfarthfa all but one of 
the furnaces are blown out, and the place looks dreary in the ex- 
treme. The spectacle of the blowing out was a grand but a 
saddening one. For several nights the valley was intensely illu- 
minated, and now the old picture of energetic life is replaced by 
one of utter blankness. There are still large accumulations of 
pig and puddle bar at Cyfarthfa, and I learn that half a dozen re- 
finery furnaces and one blast furnace will be kept going for a time, 

Two dreadful accidents occurred there last week—the first was 
at Ynysfach. One of the tires becoming worn, the water escaped 
into a mass of molten iron, and « violent explosion was the result, 
blowing down the breast of one of the furnaces into a narrow 
cave-like recess where four men were working, two of them packing 
the tuyere of another furnace. e four men were killed, two of 
them charred to a cinder. I never saw such a hideous death, the 





hands for a long time to come. Hundreds still continue to go 
away—many to Lincolnshire and Northamptonshire, some to rail- 
way works in different parts of the country, and others to the coal 
mines of the circumjacent district. 

Even at the best the strike in Cleveland has inflicted upon the 
trade of the North of England a blow from which it will not soon 
rally. The loss to the district already is almost inenloulable. 


| skin of one hung like parchment from the body. 

| The other accident was from the explosion of dynamite. It is 

| singular, that knowing its dangerous qualities, unless carefully 

| handled, and the necessity for extreme care in using it, that men 
are sotash. At Cyfarthfa the refuse of the furnaces known as 
“old hove” is broken up and used in the retineries, Something 





like 200 tons have ‘been so tised, the “horse” having been ex- 
tracted from the furnaces during the last strike. A contractor 
from the North of England has the duty, and his agent here, a 
Mr. Urquhart, was engaged on Thursday in drilling holes into the 
er hard material, filling these with dynamite and ex- 
lod em. He had filled one hole, placed a cap and retired, 
ut it failed to explode. He at once went again to the hole to 
recharge, and while so doing the charge exploded, blowing him to 
pieces, and killing one, and wounding others in the vicinity. 

On Wednesday there was considerable ferment in the colliery 
districts, and mass meetings have been held in many places. No 
decided action has been taken in the matter, but the tone amongst 
the men is not a peaceful one. The Cyfarthfa colliers are all out 
to-day, but several thousand men have gone in amongst the Aber- 
dare collieries, Afew days must still elapse before one can see 
the tendency to work orto play developed fully. There are hopes at 
—_ for the tin-plate workers. I fancy the lockout is drawing to 
a close, 





PRICES CURRENT OF METALS AND OILS. 









































































































| 1874, | 1874, 
46d, £8 @'| lron—Pig in Scotland— Zed, 24a 
+1310 0 No.1 cecccesese| £16 6.6 0 0 
9 No. B cccecceeee| 414 6.006 0 
+10 0 0 Pig in Yorkshire— 
-09 00 Nol ... «| 4198 6..0 © « 
100 No. 2 410 .0 Ow 
-000 No.3 ... 46 -O080 
1300 Pipes in Glasgow ....| 5 0 -9 Ov 
Piates in Glasgow ....|12 0 Moe 
W900 Yorkshire . 1315 ..1 0 6 
«l4 OF Riils - Cleveland 90 950 
AY OO Glasqow.....+.0+./10 0 -Wlv 0 
000 South Yorkshire..} 910 ..1010 0 
18 0 0 Wales ...cccceee | 715 -8 5 0 
+00 0) Rails—Old— 
w~o°0 Cleveland 6 0 -7.00 
Staffordshire 00 -0 00 
88 0 0 Vorkshire .s.e06) 610 «70 0 
87 0 0 Railway Chaire— 
7 00 Glasgow... 510 ..600 
6 0 0 Refined metal. 40 .423 6 
0 0 0 Do. in Wa os 70 -80 80 
~0 00 Bheets, single, in — 
% 0 0 Cleveland ........|13 0 ..14 0 0 
+000 -l4lo vu 
0 uaa Btaffor dshire -l 0 0 
S wt FD BIER scscee 15 00 
0.000 Yorkshire 16 0 ¢ 
oT wt eG eevece oece 4 0 0 
+1915 0 
2.160 ° +23 0 6 
0 -Ol 6 Other brands . 2080 
Red or winium .. 23:15 ove 
014 o18 06 Sheet led . 22 10 v0 oe 
015 0080 Shot, p 2 0 oo 06 
010 014 0 White, eee 28 40 29006 
06 0olo @ Ground in ee 0” 0 oOo 
015 1 0 © Oils, pertun,deal,Paie.. | 37 0 ..0 0 6 
OWN secee cee | 30 0 «31 O ¢ 
012 .01 0 Yellow to tinged j o .3 9 6 
014 4.16 00 Linseed... ....seceseee | 93 10 -@00 
015 .100 Olive, Gallipoli 6 0 -O0 0 
Londen—Beast., . = iy € Spanish. #0) ..4010 0 
Other sorts .......); 1 2 «13 8 Palm.....+. 3410 2415 0 
South Yorkshire— Kangoon Engine (( 
Best ordinary ' 018 018 0 Price & . P gal. $6.00 0 
Converting .. (oh ols 6 Repeseed, English pale | 3210 .. 0 0 0 
Black......+. -| 07 6.010 © BEOWN weccscrees | Sl 10 v 
Wales .. -100 .0¢v8 Forvign pale 0 3 00 
Steam . 017 om 0 Brown . .. 0 a 
House .... | o18 015 0 0 oeo8 
Iron— 0 0900 
Angle in Glasgow .... 11 10 12200 a) 3% 0 0 
Bar, Welsh, in London! 10 0 lo 15 0 : 25 Ww 0 00 
Glasgow {lhlo .000 Yellow. .o.sseee 7010 «0 00 
staf lo 10 --141% 6 Quicksilver, per bottle ..;1915 ..0 00 
ales .. 910 000 4 , Silesian, pr.ta../32 5 ..2215 9 
Yorkshire best We 1400 English, V.&5......., 0 0 «000 
common ........)10 0 300 12 0 6 
Cleveland— ! +2 0 0 
Angle and bulb .. | 10 10 1110 0!|| Do., cast, Shrettield 0 0 
Boiler plates ...,|/13 0 1350 Do., +65 0 0 
Cable iron ...... | 20 0 Do., Spring .... - | 20 -25 0 ¢ 
Nailrods .... ll 0 Swedish Keg | 21 22 0 6 
Rivetiron .. 12 0 6) T eecccee eooe | +32 0 6 
Ship plates .. lilo 0 St. Petersbur; 4310 © 
Cleveland, commo: lw 0 Old... . 43 0 6 
SEE cecnieapawes 1015 @)| Tin, Banca, perton .... 1040 6 
Best best ........ 15 0 English blocks... ... 0 -0 06 
Puddled ........| -650 Bare secccccseess| OO 2 O O ¢ 
Hoops, first quality— | Kefined, in blocks | 00 0 0 ¢ 
Birmingham ..., | 13 15 145 0 Btraits, ine—cash ..., | 103 0 000 
== For arrival ...... | 1020 Ww} 0 6 
+1210 © | Tinplates, per box, 135) 
Mo° sheets, London— 
lo 0 IC, coke 19 0..114 6 
ioe IX, ditto 116 0.23 106 
ailrods lo o 10, charcoal 1l6 oo. 2106 
Glasgow .. -000 IX, dittOrs.seeeeee| 25 O.8 BO 
Bwedish.... -19 © © || Tinplates, per box, 225) 
Yorkshire Woe sheets, Wales— | 
Pig in Cleveland. IC, coke eevces 190..110 @ 
No.1 ..... = 116 0..118 6 
No. 2 . — 115 0.117 0 
No. 3 “= seeeee ;93 20.240 
No. 4 6. = Yellow Metal, per Ib. ..' 0 07).. 0 O8% 
M os) a Zine, sheet ...-.perton| 27 0 0..39 0 ¢ 
. 3 = Sulphate in Glasgow ../ 12 0 0..14 0 0 
Pigin Wales ......++/| 0 «610 0 | Manufactured Tron .., prices nominally firm 
T * Ls al 7 
PRICES CURRENT OF TIMBER. 
1874 | 1873. 1874. | 1873 
Per Load. 4s £4£0\/26 Per Load 26.4221 2% 2 
Teak ... ...-.++++518 014 10)13 0 ruce lwlh o 
Quebec, red pine .. 210 610) 4 0 ty Ol 5 
ellow pine.. 4 0 610) 3 5 lo Ol & 
Pitch pine . 45 5 0) 4 0 1011 0 
Quebec, oak. ~-8 09 017 6 1410 1530 
Birch. + 510 8 0)/5 0 . 129 10 14 10 
Elm . +710 8 0) 415 eee -l0lo14lo 9 O14 Oo 
Ath wescseee 7 0 8 O} 410 5 O|| Memel & Dantsic..0 0 00 0 0 @ 
Dantsic& Memeloak 5 0 8 0/5 0 6 10| Gothenburg, yel.... 0 0 0 0 101013 0 
Fir seseeeee 810 610/310 5 O j » 00 0 1 O1l810 
Undersied .. 215 8 5/215 8 5 | Gefle, yellow 2101410 12 O15 )0 
Riga .osccccscevees 4 0 4 5) 4 0 4 5] Christiania, best 3 01410 10 0181 
Swedish ese ee 210 8 5/212 8 O|' Other Norway......11 101310 ¥ 103010 
Wainscot, Riga .... 415 615/410 6 15 | Battens, allsorts.... » 101110) 7 #J0 6 
Masts, Qubc. rd. pine 410 6 0} 410 6 0 ad. sd.) @ d, a) 
Yellow pine.. 4 0 610) 4 0 610 +14 617 6/123 613 6 
Memel& Dnt 0 0 0 0/0 0 0 0} +18 6148 6/10 611 € 
Oregon ...+++ 9 012 0/9 0123 0! Rudqualitie ....19 615 0) 6 61le 6 
Lathwood, Dantafm. 8 © 9 0/9 012 O| Staves, pr.stndrd. M. 2a £58) £8 48, 
St. Petersbury]0 O11 0 ja 01210 Quebec pipe...... 80 085 0/1000 0 0 
Deals, per O, 12tt. by Bf, Pin, | Puncheon....20 023 0/30 032 0 
Quebec, Pine 1st ..22 0 0 |20 on 0 Baltic, crown pipe 270 0 300 0 +250 0 260 0 
2nd « «. +15 017 10/14 1016 0 Brack ...+..250 0 260 0 | 225 0 230 0 
Brd..s+ seeee33 1014 0/10 0 10 10) ’ 





EXHIBITION OF SANITARY AprLtANces.—The third exhibition of 
sanitary, educational, and domestic appliances in connection with 
the Congress of the National Association for the Promotion of 
Social Science will take place from the 30th of September 
to the 10th of October next, in the Drill Hall, Burnbank, Glasgow. 
The object of the exhibition is to bring under the notice of the 
public generally the latest scientific appliances for improving the 
public health and promoting education. These will be classified 
under the following heads, viz.:—Warming, ventilation, and 
lighting, which will comprise grates, stoves, flues, furnaces, boilers, 
hot air and water processes of warming, systems of ventilation, 
lamps, gaseliers, jets, reflectors, &c. Domestic appliances and 
economic apparatus, to consist of stoves, ranges, and ovens 
(heated with gas or otherwise) for roasting, baking, or boiling, 
&e.; food manufacturing machines, culinary utensils, and art: 
cles of domestic utility and household economy. Sanitary archi- 
tecture and appliances for outward and interior ornamenti- 
tion, including lavatories, baths, closets, filters, fountains, 
ornamental bricks, tiles, cements, concretes, slag, stoneware, and 
clayware. Sanitary engineering and disinfectants for all things 
connected with the supply of water, drain-pipes, tubes, sink», 
taps, traps, troughs, closets, urinals, filters, sewage anil 
drainage contrivances, disinfectants, deodorants, antiseptics, Ac. 
Food and clothing, speci of food and confectionery of 
all descriptions, condensed fluids, preserved meats, fruits, 
vegetables, and other articles of general consumption, bever- 
ages, and specimens of adulteration in various forms. 
Articles of dress and clothing best adapted for men, women, and 
children, in all weather, beds and bedding for hospitals and tents, 
and belts and fittings for protection of life at sea, School furni- 
ture and educational apparatus, mae models, and plans of 
school buildings, school desks »ud furnisure, gymnastics, maps, 
drawings, books, and other articles used in teacliing. 
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EXPERIMENTS WITH COMPRESSED GUN- 
COTT 


A'sertes of experiments is at present in course of being 
conducted at the Royal Arsenal, Woolwich, under the 
supervision of the Royal Engineer Torpedo Committee, 
with a view of further elucidating some of the various 
attributes and characteristics i to compressed gun- 
cotton, It will be fresh in the memory of those who have 
followed up the discoveries which have been made in regard 
to this ex; —_ yore - pgp facts as to “5 extra- 
ordinary rapidity etonation of gun-cotton were brought 
to eee pear aap. It was ascertained that this was 
altogether un ented, the swiftness of the action bein 
marvellous; indeed, that with the exception of light an 
electricity, the detonation of gun-cotton travelled with 

ter rapidity than anything we are cognisant of. Thus, 
etonation would take place along a line of compressed 
gun-cotton discs, placed so near as to touch each other, with 
a velocity only inferior to that of electricity or light, 
igniting a charge or conveying a signal, if d almost 
instantaneously ; 20,000ft., or nearly three miles per second, 
was calculated to be the rate of transit according to Noble’s 
electro-chronoscope. In an experiment made with 42ft. of 
this material, arranged in a straight line, records were 
secured at every 6ft. along the line, and the results obtained 
were remarkably uniform, for the velocity only varied 
from 19,000ft. to 20,000ft. per second, the rate of transit 
being in no instance less than this, In order to form an 
approximate idea of this most exceptional rapidity of 
transmission, it is necessary to call to mind the rates of 
travelling of other media. Those of light and electricity 
we may leave out of the question neti, as they are so 
immeasurably beyond any other known velocities that no 
comparison can be instituted with them. An express train 
moving at its utmost speed would take some three or four 
minutes to cover 20,000ft. A rifle bullet, before it is 
ray. flies at a velocity of about 1400ft. per second, and 

e projectile from a 35-ton gun at about 100ft. less 
within a range of 2000 yards. Sound passes through 
the resisting medium of air very much more slowly, occu- 
ars ory second to overcome 1100ft. A powder quick- 
match of the most delicate construction ignites so leisurely 
that the process can almost be observed with the eye. 
Now, comparing the velocity of detonation with some of 
these, we find that it is eighteen times greater than that of 
sound—fifteen times greater than that of a rifle bullet, 
and actually one hundred and eighty times superior to that 
of the swiftest express train. One important characteristic 
in the detonation of compressed gun-cotton is its power of 
self-transmission, unimpaired in violence and vigour of 
action, through a continuous train of discs. It is carricd 
on from one disc to another, each in its turn being acted 
on by its neighbour behind, and setting up a similar action 
in its neighbour in front. This action is of a peculiar 
character ; it is induced only by certain detonating sub- 
stances, fulminate of mercury in the form of a fuze being 
the one usually employed. The accompanying sketch 
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shows the detonating fuze used in the experiments at present 
under consideration. Detonation of gun-cotton consists, 
briefly, in the violent and sudden dissolution of this ex- 
plosive into its various component elements—carbon, 
oxygen, hydrogen, and nitrogen ; these being reduced by 
the tremendous pressure excited by the fulminate into a 
gaseous form, and instantaneously re-combining, still in a 
gaseous condition, into the very explosive compounds of 
carbonic oxide, water, and nitrogen. The separation and 
combination of the gases have been demonstrated with great 
clearness in various mining operations, portions of them 
being wafted away and forming subsequent explosions in 
remote parts of the mine unexpectedly. Detonation is in- 
duced as successfully and vigorously with damp gun-cotton 
containing 25 per cent. of water as with dry. This fact 
was first observed by Mr. E. O. Brown, War Department 
chemist, at the Royal Arsenal, Woolwich, early last year, 
and the discovery created quite a revolution in the 
history of this explosive, its manufacture having 
been prohibited in consequence of the disastrous ex- 
plosion at Stowmarket in 1872. Consequently a series 
of exhaustive experiments was conducted by a special com- 
mittee at Eastbourne, to determine “ whether the explo- 
sive power of damp gun-cotton was equal to that of dry.” 
They a to the ~ ge by on oreo, to the 
extent of 1 ton at least, that being the quantity experi- 
mented on in each case eee weary hammtooly i 
ignited, and without exploding at all! ‘This was indeed a 
satisfactory result, and yet the trials had been made under 
most severe circumstances, * ines of strong con- 
struction, containing each Iton of gun-cotton, in one case 
packed‘in the ordi 28 Tb. boxes piled up, and in the 
other loose in a wooden tank, were fired almost 


— doors being left slightly ajar to produce 


a draught, heat evolved was intense, and the rvofs 
were cracked by it, but there was no explosion, At pre- 
sent all -cotton is stored damp in ines at 


Woolwi yaaa om, besed sho Voligs S) We way, and 


is in course of rapid manufacture at Stowmarket, as well 
as in the Government factory at Waltham Abbey, a con- 
contract, which had been suspended on account of the pro- 


hibition, having been lately renewed with the Patent Gun- 
cotton Company by the War-office to the extent of some 
£50,000. 

The experiments which are now pro ing have been 
undertaken with a view to determine the relative effects 
of the detonation of various classes of gun-cotton, nitrated 
and common, when performed in the open air. A “crusher 
gauge,” somewhat similar to that by the — Engi- 
neers upon the bottom of the Oberon in the Medway, has 
been employed. It consists of a cast iron body with an 
orifice at the top, into which a socket is screwed. Within 
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this a piston works up and down, which is recessed around 
for packing. Pellets of copper are placed upon an anvil 
beneath the piston, and they are kept in position by a 
little india-rubber washer placed round them. The 
crusher gauge is then securely screwed to a large 
wrought iron plate at its three corners. The accom- 
panying sketch exhibits a section and plan of the gauge 
without the plate, half-size. The pellets employed are 
cylinders of copper 3in. high, diameter ‘326in., area ;',in. 

means adopted for determining the amount of pressure 
exerted upon the piston by the shock of an adjacent explo- 
sion are, by measuring with a delicate micrometer the 
extent to which the pellets are compressed. Several 5 lb. 
charges of compressed gun-cotton were detonated, each at 
about a foot’s atom ce from the crusher gauge, and in the 
open air. In some instances the compression of the copper 
pellets was ‘125 of an inch. The nitrated gun-cotton gave 
similar results to the common gun-cotton. Taking, then, 
the compression of ‘125in., and comparing it with the 
micrometer tables which have been prepared by the Explo- 
sive Committee for measuring the pressures exerted by 
powder gas waves within the Nevo of a gun, we find that 
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the corresponding pressure exerted in tons upon the piston 
is 13°5 tons per one square inch. But the piston used in 
the crusher gauges of guns is only 0'46lin. in diameter, or 
jin. sectional area, whereas the piston used in the present 
instance is 0'92lin. diameter, or fin. sectional area, there- 
fore the proportion of the area of the piston to that of the 
pellet is four times greater, and the pressure in tons per 
square inch upon the piston must be reduced accordingly. 
It would be of course— 
Taking x as the pressure exerted by detonation 
8:2:: 133: 4, 
or « = 3'375 tons per square inch, 
The tables from which the pressures are taken were not 
the result of mere calculation, but were constructed from 
curves given by actual experiment. The concussion given 
to the air then by the detonation of a large mass of gun- 
cotton must be simply prodigious. But we were prepared 
to find that it was extreme from observations taken during 
experiments recently instituted at the Arsenal with discs of 
gun-cotton detonated upon wrought iron slabs 1}in., 1tin., 
and 1}in. thick. Although loosely placed upon the slabs, 
with only a light “tamping” of sand over them to keep 
the detonating fuze in position, and not in any way con- 
fined, upon firing the isting of } 1b. compressed 
-cotton, the slabs of iron were split into fragments. 

oreover, a band of discs placed around the trunk of a 
large tree at Upnor, and detonated, severed it instan- 
taneously as though felled by a single blow from an axe, 





THe Melbourne Argus 5 We lou Sot 0 company to ip tho 
course of being formed in Melbourne for the purpose of utilising 
the discoveries of iron lately made in the province of Nelson in 
New on the shores of Massacre Bay. A has 





RAILWAY WORKS AND PROJECTS, 1874. 
No, L—THE MIDLAND. 

RalLway enterprise has never in this country been better exem- 
plified than in the progress of the Midland. The energy shown by 
the company for some time back in extending and completing their 
system, and in adapting their lines and rolling stock to the require- 
ments of their greatly increased business, has been most remark- 
able ; and the result has fully come up to, if not altogether ex- 
ceeded, the expectations of the most sanguine shareholder. The 
way in which they have succeeded in maintaining its position 
as a first-class property and leading dividend-paying concern is 
the best evidence we can have of the success which has followed 
on every new scheme entered upon and addition made to the 
original undertaking. Four years ago—at the close of 1870— 
this company owned wholly or in 816 miles of line in 
operation, and they leased or rented -two miles more, making 
a total of 868 a he in work. At the close of last year they 
owned 937 miles, making, with the fifty-five miles of leased lines, 
992 miles in full operation, showing an addition of 124 miles in 
four years. During the same od, and notwithstanding the 
objections raised by timid olders to extensions, they have 
greatly strengthened their position ; and in the face of largely- 
increased working expenses in wages, fuel, and materials, have 
fully maintained their dividends, when many undertakings of a 
less enterprising character have shown a decided tendency to 
falling off in point of profit. Concurrently with the addition 
of 124 to the mileage, the capital of the concern has grown no 
less than £8,000,000, a considerable portion of which, however, 
is sunk in lines not yet open, of which there are no less than 213 
miles either in hand or contemplated. 

Some idea of the nature of the enormous outlay thus shown 
to have been going on will be gleaned from the following parti- 
culars of the chief items of outlay in the past year. The total 
amount expended for all purposes in 1873 was £2,976,217. Of 
this amount £1,127,016 was on lines that had previously been 
completed and in work—in enlargement of stations, in widening 
lines, and laying down new sidings. As much as £28,000 was 
laid out at Bradford alone in this way. The company’s new 
offices at Derby took £18,498, in addition to £19,612 previously 
laid out. A very large outlay has been made in providing 
lodgings for engine-drivers at various important centres on the 
line, such as at Leeds, Burton, Peterborough, and Leicester. 
The outlay in enlarging the accommodation at the latter place 
was £24,027 in the past year, and about £100,000 altogether in 
the past four years. In the same period the cost of construct- 
ing block telegraphs has been at least £25,000. The Bedford 
and London line seems to be the chief outlet for expenditure on 
improvements, for although it was opened for traffic in August, 
1868, the accommodation it supplied proved totally inadequate 
for the accumulation of traffic upon it, and the company have 
since been laying out at the rate of about £200,000 a year in 
adding to its capabilities. On lines still in course of construction 
by the company, there is the Settle and Carlisle Extension, in 
which they have sunk £564,173 in the past year, and a total up 
to the present time of £2,000,000. This important work is now 
so far advanced that it is expected to be ready for goods traffic 
in the end of the present year. There are also in hand the 
Mansfield lines, the Driffield and Selston, the Gloucester New 
Docks lines, and the Cricklewood branch, all of which are ex- 
pected to be opened in the course of the present P gs The 

outlay on lines constructing has been at the rate of 
£900,000 per annum during the past four years, in addition to 
the amount subscribed to other companies for lines in which the 
Midland Company have an interest. Among the latter may be 
enumerated the Tottenham and Ham towards which the 
Midland have subscribed £103,000 ; in the Manchester, Liver- 
pool, and Cheshire joint lines, now open for traffic, £1,860,934 
has been invested by the Midland Company ; the Ashby and 
Nuneaton, £258,171 ; the lines jointly owned with the Sheffield 
Company, £410,006 ; and the Clifton and Bristol line, £217,865. 
The purchase of the Ashby Canal figures for £109,000. To con- 
duct their largely increased traffic, and equip the new lines 
recently constructed, they acquired in last year new rolling stock 
which cost £522,932. This consisted of 56 engines costing 
£147,781, or an average of £2643 each ; 25 composite carriages, 
at £377 each ; 65 third-class carriages, at £223 each ; 39 passen- 
ger brake vans, at £200 each ; and 56 other train 
vehicles. Of goods train vehicles no less than 3813 were added, 
at a gross cost of £328,423, or an average of £86 each. New 
machinery for workshops valued at £7805 was also added. The 
year’s addition to rolling stock would suffice for the complete 
equipment of a railway earning £12,000 a week. The following 
analysis of the capital expenditure on the company’s own works, 
exclusive of new rolling stock, during the past three years, will 
be interesting as supplying the proportions attributable to land 
purchase, construction of works, and law charges respectively, 
viz, :-— 


Three years ended 
Dec., 1873. 
Land and compensation.. .. .. «+ «+ «+ «+ ++ #1,219,148 
Construction, including raila .. .. «. «+ «+ «+ 4,181,574 
Law and parliamentary... .. .. ss ss os os os 95,072 
Total . «+ «+ 25,495,704 


Of the total outlay, the purchase of land has taken about 22 per 
cent., works and materials 76 per cent., and legal expenses 2 per 
cent. 

The estimate of further capital expenditure, to which the 
sanction of the proprietors had previously been obtained, was at 
the close of the year £3,78%,159, of which £1,270,000 was to be 
required in the current half-year. This amount is chiefly re- 
quired for increased station accommodation, sidings, and other 
improvements, and includes a further sum of £182,000 for 
working stock. The lines in course of construction will take 








InpIaN IRRiGaTion v. Famine.—“It is now announced,” notes 
the Daily News, ‘‘ that a scheme of irrigation has been commenced 
which wi ehra comatly 00 come of Caso pastionn of North Behar 
which are most liable to suffer from a are of sale, and Oe 


are being made of the 
oe the Genthucks and Kout riven, with the view of ascertain- 
ing the best lines of railway communication. But something com- 
rehensive must now at length be done, and it is therefore 
ctory to reed thet ‘a general review is new being made of the 
ition of the whole of 


to consider how far it taty be dete © core tak 
tion of reproductive public and the 
shall be provided. Such an ing cannot be begun too soon, 
ther Se Gin ont of the people of India or for 


financial 
even on economical grounds, it will be found wiser to soceps 





famine, immediate and d and its ul 
loss of revenue, than to avert it precau! , oven if the 
a largecapital expenditure. 
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WIRE TRAMWAY AT LEBU, PERU. 
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WE have frequently at different dates, now running over some 
years, noticed in this journal the different systems of wire rail- 
—— wire tramways, &c., which have come before the public, if 
not always with that entire approval of the plans which would 
best please their inventors and proprietors, at all events with such 
acknowledgment of their merits and adaptability to the particu- 
lar uirements of certain transits as we have deemed they 
meri Nor have we at all hesitated to point out what w 
honestly believe to be the weak points and difficulties of this 
method of carrying weights. One of the systems we have noticed 
is Hodgson’s, which, as most of our readers are aware, is a single 
rope line, having the box or truck suspended bya peculiarly shaped 
hanger which brings its centre of gravity directly underneath the 
wire on which it travels, and which wire travels with it. The 
advantages arising from this construction are chiefly its extreme 
lightness, and the fadility with which it can be set up in hilly and 
difficult countries; as an instance of which we may give a few 
details of a line just finished by the Wire Tramway Company at 
Lebu, in Chili, where, as will be seen from the section given, that 


one span of considerable magnitude—730ft.—is overcome, whilst | 


from the plan it will be observed that, even in such a diffi- 
cult country as this, there has been but little deviation from a 
straight line from terminus to terminus, 

The line has been constructed to bring down the coals from a 
colliery situate at the base of a cliff, somewhere about 3000 yards 
from the point of discharge. The rope is lin. diameter, the daily 
delivery rom 120 to 150 tons, and the driving power an engine of 
30-horse power; and the line has the further advantage that from 
the termini being on the same level, the ascending and descending 
boxes balance each other, so that the duty of the engine is con- 
fined to the overcoming of the friction of the rope and the weight 
of material carried. Certainly, however, the really most remark- 
able feature in the case is the span of 730ft., and the manner in 
which, by a deviation from the straight horizontal line, it has been 
reduced even to this; for, with the exception of a post 55ft. in 
height erected on a narrow point of rock at the Je, the wire- 
way has here no support for about 1080ft. The ients, which 
are always a most important consideration, run as high as 1 
in 6 and 1 in 7, and this is clearly a feature which points to the 
applicability of the wire rope tramways to hilly and difficult coun- 
tries, and especially to such a case as this at Lebu, where, at 
all events for the present, the cost of constructing a railway even 
on the narrowest of gauges would scarcely have been remunera- 
tive, when the weight of material and the cost of building such 
bri as would have been required are calculated, to say nothing 
of the vastly greater facility with which by unskilled labour the 
wire-way as compared with a railroad can be constructed. The 
section and plan we F sg explain themselves, the height of some 
of the posts—60ft., 75ft., and 90ft.—being the most remarkable 
features in the former, and the small amount of deviation from 
the straight line that of the latter. In conclusion we have only 
to say, repeating almost what we have written before, that 
although not in mechanical ope the best means of transport, 
the wire tramway system under certain circumstances many 
and particular advantages. 

The line in question was constructed by the Wire Tramway 
Company, from designs, we believe, of their engineer, Mr. Carring- 
ton, and under the personal superintendence of Mr. Samson, 





THE CHEMICAL SOCIETY. 
Thursday, June 4. 
Professor ODLING, F.R.S., President, in the Chair. 

THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, Mr. H. H. B, 
Shepherd was formally admitted a Fellow of the Society. The 
donations of books were then announced, after which the following 
names were read fer the first time : Messrs. Edwin Rider Cook, 
John Cox, and Henry John Cook, For the third time, Messrs. 
James Bayne, Henry Bird, John Taylor Leighton, William M. 
Habinshaw, Percy Tarbutt, Robert Yates, Toraske H. Tono, 
Stephen Cooke, and W. Sharman, who were then balloted for and 
duly elected. The first paper ‘‘On Dendritic S in Paper,” 
by . Adrian, was read by the author. He said he could confirm 

r. Liversidge’s observation, that these markings were due to sul- 
phide of copper with a nucleus of metallic copper or brass. The 


are rare in the better class of but a ch finish 

blue-white paper used extensively for eadecher y 2) exhibits them 
a The spots seem to be formed frum the metallic 
nuclei by the action of the antichlore used in the precess of 


The President having thanked the author, Dr. Miiller, said the 
spots were caused by particles of metal derived from the bed-plate 


e machine used for tearing the benoating sbeases the. 


steel — if the ee ee too much. Their being 
a exten e chea; rs was perhaps due 
the sand, &c,, in the coarse materia + a but the same éffect 
sometimes even in good paper. There were, moreover, 
other dendritic marks of an organic nature, 
. Frisswell observed that dendritic spots of reduced 
metallic silver were sometimes p' pele an ar on 
immersion in the silver bath, by the action of these les of 


The next , “The Acidity of Normal Urine,” by J. Resch, 
MA. ine by TeanuNlods, The author finds that, on the 
gradual additien of h acid to very dilute solutions of 


uric acid in weak pm « precipitate is at first formed which 
redissolves on agitation, but on continuing the addition of the acid 
it becomes permanent, consisting of uric acid without any urate. 
It is redissolved by hot solution of soda, and on adding acid and 
cooling, it again comes down. From these results the author infers 
that from solutions so dilute as urine the urie acid may not 
crystallise out at all except under favourable conditions, and this 
is due to its molecular constitution and not to any increase in the 
acidity of the urine. With regard to the alkaline fermentation, the 
author’s experiments lead him to believe that the decomposition is 
the result of a regular progressive sen and not a sudden impulse, 
the fermentation being caused not by the mucus, but by the 
gradual oxidation of the uric acid. 

The President remarked that the solubility of uric acid in water 
and in alkaline solutions was somewhat beside the question, which 
was as to its solubility in a solution containing urea, As to the 
oxidation of the uric acid being the cause of the decomposition of 
oe urea, the evidence offered by the author was scarcely con- 
| clusive. 

Mr. Hartley said he could not conceive how the decomposition 

| could be effected by the oxidation, as in Pasteur’s flasks with the 

| necks stopped with cotton wool, or drawn out to a length of 

| several feet so as to exclude the entrance of any germs from the 

| atmosphere, no change took place although oxygen had free 
access, 

A paper ‘‘On a Simple Method of Estimating Urea in Urine,” 
| by Dr. Russell and Mr. West, was read by the former. After 
| referring to the processes of Davy, Knoss, and Huffner, he pro- 
| ceeded to describe the apparatus employed, which is a simple 
modification of that proposed by the last-mentioned chemist, and 
much less liable to derangement, enabling it to be used in the wards 
of hospitals, It consists of a tube about 9in. long, with a bulb at 
the closed end, and a slight constriction above the bulb capable 
of being closed with a long glass rod, having a short piece of 
caoutchouc tube slipped over the end. The open end of the tube 
is fitted by means of a perforated cork into the bottom of « small 
pneumatic trough. 5 cc. of the urine under examination are in- 
troduced into the bulb, whose capacity is about 12 cc., washed in 
with a little water and then closed by the glass rod. The tube is 
now filled M4 with a solution of sodium hypobromite prepared by 
dissolving 100 grammes of sodium hydrate in 250 cc. of water, and 
adding 25 cc. of bromine. The trough is filled with water, the glass 
rod is withdrawn, and an inverted graduated tube ey lled 
with water is at once brought over the mouth of the laboratory tube. 
The hypobromate now acts on the urea, liberating nitrogen, which 
passes into the graduated tube and is there measured. If neces- 
sary the reaction, which usually occupies about ten minutes, may 
be accelerated by gently heating the tube. It is found that the 
amount of — given off from a given weight of urea is about 
8 per cent. less than the theoretical, but by a curious coincidence 
the corrections, which would have to be made for the reduction in 
the volume of theggas for —« vapour and a temperature of 
65 deg. Fah., compensate for this ; the variation caused by chan; 
of atmospheric pressure is so small that it may be disregard 
In practice it is found advisable to graduate the tube so as at once 
to give either the percentage of urea present, or the number of 
— per fluid ounce. The a; tus above described was ex- 
— and a practical illustration of the method given by Mr. 
est, 


Dr. Odling thanked the authors for their admirable paper, and 
especially for the practical illustration of the process. He hoped 
that the facilities afforded by the new preparation room would 
induce authors of papers to give the Fellows of the Society the 
opportunity of witnessing the experimental phenomena with their 
own eyes, 

In answer to questions put by the President and by Dr. Wright, 
Dr. Russell said that the new method gave very satisfactory re- 
sults when com with the ordi processes, and that the 
suppression of the 8 per cent. of nitrogen did not vary with the 
temperature at which the experiment was made, 

Mr. West said that Davy had observed that in the decomposi- 
tion of urea by the h jorites the whole of the nitrogen was 
not given off, and Huffner had estimated the deficiency at 6 per 
cent. The sources of the excreted nitrogen were that produced 
by the tissue change in the body and that derived directly from 
the food. Careful observations had been made on the latter, but 
the former had been somewhat neglected. The — how- 
ever, from the tissues seemed to be less than 200 8, though 
the amount of urea excreted undoubtedly varied with the constitu- 
tion of the individual. 

A paper ‘‘ On Ipomaic Acid,” by E. Neison and J. Ba was 
sée"ty the former. The ipomesic acid of Mayer, same by 
acting with nitric acid on jalapine, has the formula s Hs Os, 
and as its properties cl resemble those of sebacic acid, Hs Cis 
Hy 0,, the authors thought it possible they might be identical. 
They accordingly acted upon jalapine with nitric acid, and carefully 

ed the resulting t was then found to have the same 

e form as sebacic acid, and to melt at 126 deg.—127 deg., 

se acid melting at 127 deg.—128 deg. Its solu in water, 

moreover, was sensibly the same as that of sebacic and the 

sodium, barium, lead, and silver salts of the two acids were pre- 
cisely similar in 


and preperties. There can, therefore, 
be no doubt that acid is identical with sebacic acid. 

The President novnas thanked the authors for their interesting 
communication, Mr, G, 8. Johnson read a **On certain 
Compounds of Albumen with the Acids.” compound with 
pos» her aby ryhcaey gh J sosepe Phang Ya in a hoop dialyser 
and floating it upon the of very dilute nitric acid—density, 
10025, In about twenty-four hours it had changed to a semi- 











200 


t which was soluble in boiling water, the solution 
feats agus on cooling On neutralising with an alkali and 
ea! e albumin was pitated, but the solution was not 
‘tated by corrosive sublimate, silver nitrate, or lead subace- 
te. Dried vacuo the com — hgeelh ym = agee agg 
brittle mass, which contains 6°796 per cent. nitric acid. The 
formula Cr: Hrs Nis SOss, 2 H NOs requires 7°24 per cent. The 
corresponding compounds with hydrochloric acid, sulphuric acid, 
orthophosphoric and metaphosphoric acids were prepared in a 
similar way, and closely resemble the nitrate in properties and 
composition. The compounds with citric, oxalic, tartaric, and 
acetic acids have also been prepared and examined, Besides the 
description of these substances, which only seem to beformed when 
albumin is — in the manner described, and not when it is 
merely mixed with the requisite amount of acid, this voluminous 
paper contains a detailed account of the action of a high tem- 
perature, 150 deg.—200 deg, Cent., on white of egg and on the 
pounds of albumin with the acids. 

The President said the Society was much indebted to Mr. John- 
son for his investigation of the subject of these compounds of 
albumin. There was one point of special interest, namely, as to 
whether these were permanent when submitted = The 
author replied that after a sample of the h orate had 
gelatinised on the dialyser he had floated it on distilled water for 
several days, and found on analysis thst it still contained sensibly 
the same amount of hydrochloric acid. ’ 

Dr. D. Tommasi then read a paper in French “‘ On Sulphite of 
Acetyl.” Hep this ee by allowing acetyl chloride 
to fall drop by » sear on dry lead sulphite, and after allowing 


it to stand some time, distilling. Acetyl sulphite (qf), + Os 


is a colourless liquid of penetrating odour, which is decomposed by 
water with disengagement of sulphurous anhydride and formation 
of acetic acid; sulphuric acid likewise attacks it with disen ment 
of sulphurous acid, and with nitric acid the action takes plave with 
explosive violence. 

ere was also another paper rf the same author “On a New 
Method of Preparing Toluene.” On heating benzyl chloride with 
ethyl alcohol, and then adding zinc dust in small quantities at a 
time, a reaction takes place with evolution of gas, By distillation 
a liquid is obtained, which, on adding water, leaves a colourless 
oil insoluble in the latter, and boiling at 111 deg.—112deg. Cent. 
This was found on analysis to have the formula C, Hs, and an ex- 
amination of its properties proved it to be toluene. The author 
believes that in this reaction zinc benzyl is first formed, which, in 
the presence of the water contained in the alcohol, is decomposed 
into zinc hydrate and toluene. x 

The last paper, ‘‘A Note on New Zealand Kauri Gum,” by M. M. 
P. Muir, was read by the secretary. After describing the physical 
properties of this gum resin obtained from the Di a Australis, 
the author states that a portion is soluble in water and about 52 
per cent. in alcohol, the latter containing traces of benzoic and 
succenic acids, It is soluble in concentrated sulphuric acid, and 
is violently attacked by nitric acid. By dry distillation an oil was 
obtained, which on fractionation yielded a liquid body between 
155 deg. and 1065 deg. Cent., and having the composition 
Cio H20 Or. 

The meeting was finally adjourned at a late hour until Thurs- 
day, 18th June, when the following communications will be read : 
{1) ‘*On Isodinaphthyl,” by W. Smith; (2) ‘Communications 

rom the Laboratory of the London Institution,” by Dr. H. E. 
Armstrong ; (3) ‘‘On the Products of the Decomposition of Castor 
Oil, No. ill, on the Decomposition by Excess of Alkaline 
Hydrate,” by G. Neison ; (4) “On the Restitution of Burat 
Steel,” by J. L. Davies; AY ‘On Suberone,” by Dr. Schorlemmer ; 
(6) “On the Action of Nitrosyl Chloride on Phenol,” by Dr. W. 
A. Tilden; (7) ‘‘On an Apparatus for the Determination of Car- 
bonic Anhydride and Moisture,” by Dr. D. Tommasi; as also 
(8) ‘*The Determination of Ozone in the presence of Chlorine 
and Nitrous Acid ;” and (9) “ Constitution of Urea.” 











LonDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—-The monthly meeting was held on Saturday, the 6th inst., 
at the City Terminus Hotel. Mr. Joseph Newton, C.E., presided, 
and Mr. Robert Vinicombe filled the deputy-chair, The attend- 
ance was very After the routine business was disposed of 
the election of new members was proceded with. As usual, the 
candidates for admission were numerous, and among those who 
gained it were Mr. George Cuthbert, of the Royal Arsenal, Wool- 
wich, and Mr. M. C, Storrar, of the Royal Victuallin, Yard, Dept- 
ford. The chairman next proposed that the Rev. Henry Solly be 
elected as honorary chaplain to the institution in place of the Rev. 
Joseph Woolley, who had ceased to hold all appointments of a 
clerical nature. The proposition was agreed to nem. con., and 
Mr. Solly was inducted to ie.aeeh, Subsequently the new official 
—who the chairman said must be utilised there and then—gave an 
eloquent address on ‘“‘The Higher Education of Artisans, and the 
Workman of the Future.” This was full of practical and valuable 
hints to werkers and their leaders or foremen. It was well re- 
ceived, Mr. G. W. on then proceeded to read a paper illus- 
trated with large models and diagrams of his ‘‘ Self-regulating and 
Adjusting Apparatus for Distance Signal Wires for Railways.” 
The Proposed arrangement, which indeed has been tested and 
aj on the Great Western Railway, is intended to keep long 

in @ state of constant tension irrespective of changes 0: 
temperature and undue strains and shocks. The importance 
of point in respect of the avoidance of accident will be re- 

and the author demonstrated ty conclusively that he 
had met and overcome the evil with which his invention (literally) 
grapples. Some discussion followed the paper, but the summing 
up of tle chairman and the general verdict of the meet- 
ing was favourable to the scheme. Mr. Frederick Varley next 
read a on ‘‘Power Couplings for Heavy Machinery.” This 
also e + advan of being made more clear by aid of 
diagrams and models, @ object of the inventors, rr. 
Varley and Furness, is to lessen the frequency of breakages of 
machinery from sudden shocks. The coupling indeed may be said 
to receive the impact of any violent strain on , to yield to 
the force slightly, and then to return to its normal condition, Water 
and air are the media, and they form a cushion or buffer to absorb 
vielent strains. The subject of couplings in general, as well as the 
compenenes contrivance of Mr. on in particular, was dis- 
ae essrs. Vinicombe, Cassels, Ives, Briggs, Furness, W. 
Smith, ee ae ne ee of thanks to 
the Rev. Mr, Solly, " and Mr, Varley, were passed. Mr. 
W. L, Anderson’s “ jum Cabin” was to have been con- 
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RAILWAY MATTERS. 
Works have been sanctioned for thirty miles of the Rangoon 


to Prome Railway. 
A NEW line of railway is projected in North Yorkshire from 
Helmsley through Bilsdale to'Ingleton and the Cleveland district. 


Mr. RicHARD Norris, well known as the proprietor of the Norris 
Locomotive Works, P’ lelphia, died on the 3rd inst, He was 
sixty-eight years of age. 

ADVICES received from New York state that the Baldwin Loco- 
motive Works have shipped five more locomotives for Russsia. 
The Baldwin Works have long had a Russian connection. 

THE new subway connecting the Metropolitan District and 
Metropolitan railways with the Houses of Parliament and the 
courts of law at Westminster Hall was opened to the public for 
the first time on Monday. 

Captain H, W. Ty er arrived at New York on the 27th ult.» 
and was at once to begin the inspection of the Erie Railway, the 
mission on which he had gone to that country. He is accom- 
panied by his son, Lieutenant P. C. Tyler. 

A UNIFORM gauge has been sanctioned for the Indus Valley 
railway. The Lahore line is completed to Rawul Pinde on 
the narrow gauge, but may be hereafter. The long dis- 
cussion caused a waste of nearly two millions sterling. 

A TELEGRAM from Paris states that the Minister of Public Works 
has appointed a special commission, composed of engineers, to 
examine the results of the ej and made into the scheme for 
constructing a submarine tunnel between France and England. 


THE narrowest gauge in use in the United States is said to be on 
a short road from the Matilda Furnace in Huntingdon County, 
Pa., to the Pennsylvania Railroad at Mount Union. The gauge of 
this line is 274in., the rails are 16 lb, to the yard, and it is worked 
with an engine weighing six tons, 

THE new line of railway between Bournemouth and Poole was 
opened for traffic on Monday morning, the first train, at 7.55, 
being well freighted with passengers, Lord Cairns has recently 
built himself a house—Lindisfarne —on the estate of Sir George 
Gervis, and other noblemen, it is said, are negotiating for sites. 

Tue plans for the western end of the Canada Pacific Road include 
about 240 miles of road on Vancouver Island and a mile and a- 
half of bridging on the narrows between that island and the main- 
land; two spans of 1350ft., one span of 1200ft., three spans of 
1100ft. and one span of 540ft. In addition to this bridge there 
would be required some very -o ! rock work, ype several 
tunnels 3000ft. or so in length. Much — is made to this 
plan, and the Canadians are beginning to think that the agreement 
with British Columbia will be carried out when the road reaches 
deep water on the Pacific without building the Vancouver Island 
line, which is sure to be very costly and very unproductive. 

THE report of the Burlington and Missouri River Railroad in 
Nebraska for 1873 bas the following passage :~-‘‘ There can be 
little doubt about the success of growing forest trees in the rich 
soil of Nebraska, when once their destruction by prairie fires is 
stopped. To aid in demonstrating the feasibility of tree-planting 
then, and settling which are best adapted to the soil and climate, 
the company set out, in the spring of 1873, about 600,000 trees, at 
a cost of about 14,000 dols., mostly along the side of cuts, where 
they may in the future serve to some extent as a wind-break and a 
protection from snow. In August, 1873, the percentage of living 
trees was as follows :—Ash, 98 per cent.; box elder, 92; European 
larch, 82; white willow, 75; honey locust, 92; soft maple, 88 ; 
evergreen, 80; cottonwood, 72.” 

THE C itt L tive Valvesand ValveGear of the U.S. 
Master Mechanics’ Association have presented a long report. 
Fourteen members responded to the circular sent out by the com- 
mittee, from which the following conclusions are deduced :—*‘ Of 
the fourteen members answering to the circular, four report in 
favour of balanced valves and six against, while nearly all agree 
that there is a reduction in wear of seats and gear, and increased 
ease in handli The g ds of objection are liability to blowin: 
and difficulty of keeping in repair. The mileage of the balan 
valve, where comparisons have been instituted, is considerably in 
its favour, as against the flat valve. Seven replies are in favour of 
decreasing the size of ports, from their experience, and two offer 
simply an opinion against reduction,” 

THE New York Times, in the course of an article om railway 
management, speaks thus of the qualifications necessary in the 
would-be manager :—‘‘Of the degree of ability necessary for the 

fi g t ofa great railroad, nothing affords a more 
forcible illustration than the difficulty of procuring it when 
needed, Almost all our great railroads have materially suffered, 
at one time or other, from the want of a competent man at the 
head; anda good many of them are thus suffering nov.. We do 
not here allude to cases where improper men have been veluntarily 
— in such positions, but only to those where no one known to 

a suitable person could beobtained. Oneof thesources of difficulty, 
however,relates more to physical endurance than mental strength. 














NOTES AND MEMORANDA. 
A rew drops of sulphuric acid will prevent any decay in solutions 


of gum Herschberg says that by this acid the lime is pre- 
cipitated as a sulphate. 


M. ScHWALBE has found that by adding to 20 grammes of milk a 
drop of oil of mustard, it does not coagulate by rest, but the caseine 
is transformed into albumen. 

THE manufacture of window glass was commenced in ge 


| in 1795, by General James O'Hara and Major Isaac Craig. 


factory had but eight pots, of small size, 

STEEL was first made in Pittsburgh in 1829, but it has only been 
within the last ten or twelve years that any remarkable progress 
has been made in the production of the finer grades. 

AccorDING to M. Morini, in air containing not more than 0°0006 
of its volume of carbonic acid, the odour from presence of organic 
matter is imperceptible, Pure air contains a proportion of about 
0°0005 of carbonic acid. 

A NEw process for heliographic engraving is given in L’ Année 
Scientifique. A photographic proof is applied to a sheet of zine, 
when the silver, transferred from the paper to the plate, produces 
a aa layer which enabies the zinc to be attacked by very dilute 
aci 

Sitictous and calcareous stones decay more generally by 
chemical than by mechanical action; feldspathic and slate rocks 
more by the latter than the former. Silicious stones are gene- 
rally to be preferred for use under water to those of a calcareous 
nature. 

THE production of coal in the Ruhr basin last year was 
16,219,914 tons, obtained with an average of 74,580 miners at work. 
In 1872 the corresponding production was 14,429,644 tons, obtained 
with an average of 64,886 miners working. The increase in the 
qo last year was thus 1,790,270 tons, or nearly 14 per cent. 

n 1850 the production of the Ruhr basin was 1,662,581 tons ; in 
1860, 4,276,254 tons ; and in 1870, 12,219,931 tons. 

A DISCOVERY of a source of bismuth has been made in France. 
The spot is near Meymac (Corréze). The metal occurs principally 
as oxide or hydrocarbonate, though other bismuth minerals are 
found there, as native sulphide, &c. The method pursued for 
extraction is breaking the ores to coarse sand, exhausting with 
hydrochloric acid, precipitating the metal from the solution by iron, 
drying, mixing with charcoal, fusing at as low a temperature as 
possible, and casting. 

“*T BELIEVE,” says Commander Bellknap, to whose survey in the 
Tuscarora we have'before alluded, “‘it has hitherto been the opinion 
of scientists that the eastern part of the Pacific is the deepest, but 
the line of surroundings, run through the heart of the North Pacific, 
proves to the contrary, the deepest water having been found much 
nearer the shores of Asia than to the coast of the United States, 
A ling run from the South American coast towards Australia might, 
however, give a different result.” 


Les Mondes says that the eleven principal nations of the world, 
Great Britain, United States, France, Germany, Belgium, Austria, 
Russia, Italy, Spain, Holland, and Sweden, have more than doubled 
their aggregate commerce in less than twenty years. The foreign 
trade of these countries amounted in 1855 to £850,340,000, and in 
1872 to £1,854,400,000, showing in seventeen years an increase of 
£1,006,860,000, or 118°5 per cent. The increase of population 
during the above period is 40,177,000 souls, or 14°8 per cent.; and 
during the first mentioned year the commerce per capita was 15°62 
dols., in the last year 29°76 dols., or an increase of 14°14 dols, to 
each person, 


MM. AUBERT AND HAAsE have published some results of experi- 
ments for the determination of caffeine in different preparations of 
coffee. The aqueous infusion is evaporated to a syrupy consistency 
and then treated with chloroform, which, after standing over it 
for a day, is removed and evaporated, a brown residue remaining. 
This is treated with a small amount of ether to remove the colour- 
ing matter. Analysing by this method it was found that the simple 
infusion does not leave one-fifth of the caffeine behind. Coffee 
strongly and rapidly roasted contains as much or nearly as much 
caffeine as that which has been feebly roasted, but the caffeine is 
much more readily extracted from it. The physiological effects 
produced by coffee are not attributable to the cede exclusively. 

WE understand, says the Nautical Magazine, that a new sugges- 
tion has been made by Captain J. W. Webb, of the British Navy, 
showing how seamen’s ordinary duck-trousers may easily be con 
verted into lifebuoys in cases of emergency. The manner in which 


Captain Webb's suggestion is to be carried out would appear to be 


as follows :—First, securely fasten the bottoms of the trousers, 
each leg separately, with a piece of twine or rope yarn ; then wet 
them either in a bucket of water, or over the side of the vessel, and 
wave them sharply round so as to inflate the legs, and, when in- 
flated, quickly grasp the top and secure it with another piece of 
twine or rope yarn. The inflated trousers will form a lifebuoy, 
which Captain Webb has found by experiment to be capable of 
keeping a man afloat for a considerable time. 





Very few men can do the work. The great responsibility, the 
incessant strain of mind, the necessity for remembering a thousand 
different items, and, above all, the frequent need of rapid and im- 
mediate thought and action in matters of extreme importance, 
will soon break down any constitution, except one of the most 
vigorous kind.” 

In an article on the railway battalion which now forms part of 
the German army, the Militér-Wochenblatt says that, in order to 
make the officers and men thoroughly acquainted with all the 
details of railway construction, they have been employed by detach- 
ments, for several months at a time, on both the Government and 
the private railways. In the years 1872 and 1873 these detach- 
ments laid down on various lines 65 kilometres of rails, and built 
or enlarged twelve new railway stations. The battalion has also 
frequently been called upon to replace rails and bridges which had 
been in railway accidents. The sub-officers and men 
have been trained on the Government railways as engineers, 
station masters, drivers, and telegraphists ; but the training of the 
officers in the details of railway man: ent has as yet been very 
incomplete, owing to the difficulty of finding opportunities for 
employing them on lines used for general traffic. The Minister 
for War has accordingly directed that the whole construction and 
management of the new line which is to proceed from Berlin vid 
Zossen to the new practising ground of the Artillery Trials Com- 
mission shall be carried yh the officers and men of the bat- 
talion. This line will be 47 kilometres long, and is to be ready for 
traffic about the end of the present year. 

Tue Detroit Free Press of recent date says: ‘Three or four 
nights ago, after a freight train on the Detroit and Milwaukee 
Road had left the junction, a stranger was found on the top of the 
train, and when questioned by the brakeman he said that he was 
an old brakeman out of money, and wanted to go to Grand Rapids. 
He was apparently deserving, offered to do what he could to com- 
pensate for the ride, and was not put off. The brakeman did not 
think to tell him about the cxveral bridges on the route, not ex- 
ge J ay Peni and this fact nearly cost the stranger his 

~bw him one of the closest escapes on record. About 








At the February meeting of the French Society of Civil Engi- 
neers, M. Euverte, director of the steel works at Terrenoire, com- 
municated some details relative to the experiments which have 
been in progress for the past two years at those works, in order to 
ascertain the point at which yt poy of phosphorus in steel 
becomes injurious. They were led to these experiments by the 
difficulties they encountered in freeing the metal from this sub- 
stance, The metal containing the phosphorus was treated in a 
Siemens-Martin furnace, in the usual way, the charge of ferro- 
manganese added containing 42 per cent. of manganese. Not only 
in the first experiment, but in all the subsequent ones, the metal 
obtained was malleable and of excellent quality, Hence M. Euverte 
concludes that phosphorus may exist in the steel without injury, 
provided that the carbon be at the same time proportionately 
diminished. The amount of phosphorus which may be present 
without affecting either the tensile strength of the steel or its 
malleability is variable ; rails of t excellence were made of steel 
containing 0°3 per cent. of phosphorus and 0°15 of carbon. Though 
not recommending the addition of phosphorus, M. Euverte believes 
that, for special uses, steel which contains it, provided the carbon is 
low, will take an important place in the arts. 

THE following method of assaying lead ores is given by the 
Chemical Review : The ore or other substance is oxidised, and con- 
verted into sulphates before reduction; the best agent for this 
P being sulphate of ia. The ore is mixed with an equal 
or double weight of sulphate of ammonia, according as it is sup- 
posed to be poorer or richer, and the mixture is ignited in a small 
crucible of porcelain, covered to prevent spiriting. The mass, when 
cold, is treated with boiling water, acidulated with sulphuric acid 
and hydrochloric acid. By this means the sulphates and oxides of 
iron, copper, &c,, are dissolved, while the 1 and silver remain 
insoluble. This portion is washed by decantation, the washings 
being passed through a filter. This filter is next dried, and its 
ashes added to the dried insoluble portion. It is then mixed with 


ar nayer md acid and powdered zine, in order to reduce the sul- 
phate of lead and the 





loride of silver. The metallic deposit is 
ed with water which has been boiled, or acidulated with sul- 
huric acid, and is then pressed into a compact mass. This is 
ied and heated with from 14 to 2 parts its own weight of a flux 
———— of 13 mes 7 ~ 4 tassa, = | poe -. 
nate soda, 5 grammes 0 Eeoan, an grammes o 
farina, The whole is covered over with dried chloride of sodium, 
and the heat is raised by degrees to redness. When the whole is 
in a state of quiet fusion it is submitted for a moment to a higher 
pape ey This process serves for determining lead and silver 
in white lead, red lead, ores rich in gold and silver, also antimony, 
tin, . If, in the assay of ores of gold and silver, the amount 
of lead is insufficient, pure oxide of lead is added. 





MISCELLANEA. 
Tue Oxus expedition has reached Khiva, and has begun its 
scientific explorations. 
AN engineer has been appointed to proceed to Ladak for the 
purpose of laying out a road from that place to Yarkand. 


ARRANGEMENTS have been completed for the transfer of the 
Darwen Ironworks to a limited company, with a capital of £50,000 
in £50 shares, and the whole of this has been privately subscribed. 

THE last number of Griffith's Iron Trade Exchange contains a 
— of Mr. H. R. Marsden, the introducer of Blake’s stone- 

reaker, and now Mayor of Leeds, his native town. Mr. Marsden 
is represented in his robes of office, and the portrait is accompanied 
by a short biographical sketch. 

THE directors of the Pelsall Coal and Iron Company have just 
issued their first report, and in it they recommend a dividend of 
10 ved cent. for the year ending 3lst March last. Considerable 
colliery extensions have been carried out by the company since its 
formation. 

THE Mark Lane Express says the Royal Agricultural Society's 
meeting at Bedford, judging from the entries, will be the largest 
show alike of stock and implements ever held, all the cattle 
classes being capitally filled, and the nominations in the several 
sections of horses being somewhat extraordinary. 


WE understand that the report shortly to be presented to the 
members of the Ebbw Vale Company will show profits larger 
than have been realised during any year since the formation of 
the company, although the cost of se has been excessive, and 
foreign contracts for the supply of ore have been interrupted. 

AN adjourned private meeting of the recently-formed Lancashire 
and Cheshire Certified Colliery Managers’ Association was held on 
Monday, at Manchester, for the purpose of adopting the rules, 
but there was only a small attendance, and the matter does not 
appear to have been taken up with any great spirit in the district. 

THE committee for the trial and inspection of boilers of the 
State of Saxe-Anhalt, Germany, recommend the following compo- 
sition for coating steam pipes : —132 lb. limestone, 385 lb. coal, 
275 1b. clay, and 330 Ib. sifted coal ashes. This is finely pulverised 
and mixed with 660 lb. water, 11 lb, sulphuric acid at 50 deg. B., 
and 160 lb. of calves’ hair, or hog bristles. The compound is ap- 
plied to the pipes in coats of O*4in, thickness, repeated until a 
thickness of Ijin. is obtained, when a light covering of oil is 
given. 

A TELEGRAM has been received in Liverpool announcing the 
arrival out of the screw steamer Historian, belonging to Messrs. 
F. and J. Harrison, which left Liverpool for Calcutta on the 5th 
ult., having on board several steam barges, to be used in distributing 
grain in the famine-stricken districts of Bengal. We believe the 
owners of the Historian were engaged, under heavy penalties in 
case of failure, to deliver the barges in thirty-four days from the 
date of sailing, and the accuracy of their judgment is shown by 
the fact that the voyage was accomplished in exactly the contract 
time. 

Ir is announced that the Annual Provincial Meeting of the Iron 
and Steel Institute will this year be held at Barrow-in-Furness 
and the district, during the first week in September. The pro- 
ceedings will commence on Tuesday, Ist September, and will, 
doubtless, extend over the three following days. We understand 
that the secretaries of the institute have formally presented to the 
Belgian gentlemen the articles exhibited in London ; also a medal 
each to the members of the Reception and Organisation Com- 
mittees ; and also to the same a copy of the last issue of the 
Journal, which contains the proceedings of the Belgian meeting. 

By the will of the late Lady Fellowes, which was recently 
proved, the British Museum will become enriched by the possession 
of a celebrated collection of ancient watches, which have more 
than once been exhibited among the loan collections at South 
Kensington. This collection was in the first instance formed by 
her late husband, Sir Charles Fellowes, who received the honour 
of knighthood for archwological dicoveries in Lycia and for his 
services in removing the Xanthian marbles to the British Museum 
now many years ago. He died in 1860, leaving to the nation one 
watch only—that of John Milton. The rest of the collection be- 
came his widow's, and, with some few additions made by her, will 
now be handed over to the British Museum, Lady Fellowes, who 
in emblazoning and heraldic drawing was a consummate artist, 
made drawings of each watch, and these, in their accuracy of de- 
tail and colouring, are only of less value than the watches them 
selves. These drawings are left by her to the trustees of the Koyal 
Institution, Albemarle-street. Lady Fellowes was a member of 
the Royal Archwological Institute and a constant visitor at the 
monthly meetings, and she was also an honorary member of the 
Fine Arts Club, and was well-known as a collector of curiosities 
and for her extensive knowledge of heraldry and antiquities, 

THE annual reports of the great iron and steel concerns carried 
on by Messrs, John Brown and Compary, Limited, Atlas Works, and 
Messrs. Charles Cammell and Company, Limited, Cyclops Works, 
Sheffield, were issued on Monday evening to the shareholders, 
They are usually of the greatest interest to the trade. This time 
Messrs. Brown and Co.'s report is somewhat different in tone and 
import, as will be seen by a perusal of the following précis. The 
directors regret that owing to the very high prices of pig iron and 
other materials, and to the disturbed state of Spain, they are unable 
to present a more satisfactory balance-sheet. If ore could have 
been obtained from the company’s mines in Spain, a very heavy 
loss which has arisen from the execution of rail contracts would 
have been avoided. Loss and inconvenience have also resulted from 
strikes of workmen. The recent excessive inflation of the iron 
and steel trades has produced an amount of competition which has 
reacted prejudicially to business generally, The company’s collieries 
have been of essential service, but it has been thought better to 
delay the erection of the blast furnaces at Aldwaike until materials 
have been furtherreduced and Spain grows more settled. Ten years 
having elapsed since the formation of the company, a revaluation 
of the property has been made, the result showing that the allow- 
ances for depreciation have been more than sufficient to maintain 
the works and ay efficiently. The goodwill account is thus 
reduced from £200,000 to £50,000. A dividend of 5 per cent. is 
recommended, It absorbs £34,562 10s., and leaves £9833 to be 
taken forward to next account. In valuing pig iron, materials 
have been taken at cost prices. I may mention that last year’s 
report for 1872 and 1873 showed £131,069 profit, besides the ex 

nditure of £39,000 in Spain and £142,500 for new collieries. 

he report of Messrs, Cammell and Co., Limited, Cyclops Works is, 
on the whole, of a decidedly more favourable nature. The accounts 
show that the profits for the year have been £113,967, to which is 
added the balance from last account, £18,920, making £152,855 
available for dividend. Out of this an interim dividend of £4 per 
share, absorbing £40,000, was paid in January last; leaving 
£92,888 now to be disposed of. It is proposed to carry £10,000 
to the reserve fund and to pay £4 per ehare, making with the 
similar interim dividend, 10 per cent. for the year. This leaves 
£12,888 to be taken forward to the credit of next account. By the 
addition thus recorded the reserve fund becomes £90,000, but by 
the powers of article 110, £40,000 are to be applied from it for part 
payment of the i money for the Oaks Collieries. In 
taking stock on occasion materials have been valued at the 
price of the day and not at invoice cash, in consequence of the 
great fall in prices. At last "s general meeting the board 
called attention to the great importance of t e company 
securing coal and coke at reasonable cost, and of being rende 
independent in that respect. This has been effected by the purch 
of the Oaks Collieries near Barnsley for the sum of £239,000, of 
which £200,000 have been subscribed on debentures. During 
1872-3 this company’s profits were £34,000, £110,000 being avail- 
able for division, 
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STERN BRACKETS FOR CHILIAN IRONCLADS. 


MANUFACTURED BY MESSRS. HENRY FOWNES AND CO., SANDON FORGE, SANDHILLS, LIVERPOOL. 


Ir is well known that one of 
the great defects of the twin 
screw system lies in the difficulty 
encountered in carrying the ends 
of the screw shafts, and various 
devices for this purpose have 
been proposed and tested. In 
one the ship was built double at 
the stern; that is to say, with 
two keels and sternposts and 
rudders, This, although it looked 


SECTION SHEWING RELATIVE 
POSITION OF CRUTCHES 
WHEN FITTED TO VESSEL 










promising, fell into disuse like aie i 
the rest, and the great develop- / 
ment which the art of making 
heavy forgings has of late re- 
ceived, has enabled shipbuilders \ 
to obtain satisfactory results by ‘ 
using simple heavy wrought iron \ 
stern brackets usually made not 
hy the shipbuilder, but by some 
firm who devote their attention 
solely to the production of for:- 
ings such as crank shafts, and 
uses of al] kinds, 

The stern brackets we illus- 
trate are a specimen of four 
excellent pieces of forging and 
heavy smithwork made by Messrs. 
Henry Fownes and Co,, Sandon 
Forge, Sandhills, Liverpool, for 
two double screw ironclads for 
the Chilian Government, now 
building by Messrs. Earles’ Ship- 
building and Engineering Com- 
pany (Limited), of Hull. They 
were designed by Mr, E. J. Reed, 
©.B., and are in a forward state, 
having been launched some time 
since. The drawings explain 
themselves and are fully dimen- 
sioned. Messrs. Fownes awg Co. 
have on hand a large quantity of 
similar work, such as_ stern 
frames, rudders, Kc ; also some | 
very heavy caps, and other spar 
work for a monster sailing vessel building oa the Clyde. They 
ald e the ee arms ind other heavy smithwork connected 
with thé paddle-wheels for the Bessemer Channel steamship now 
being built by Messrs. Karle. 
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WHICHCORD'S PATENT FIREPROOF FLOORS. 

Wuart constitutes a fireproof floor? In most cases this question 
is answered practically by constructing floors that will not burn 
themselves, but are quite incapable of resisting the heat produced 
by fires in the rooms beneath them. Wrought iron is the material 
now generally used in constructing the supporting framework ; but 
experience has shown that even when combined with concrete, 
and nearly embedded in it, wrought iron gives way under even 











It is well known, 


the moderate heat of fire in a dwelling house. 
however, at any rate to those familiar with ironfoundries, that a 
layer of fire-clay or fire-bricks, not more than 1l}in, thick, will 
protect the wrought iron casing of a cupola from the fierce heat of 
the fire within, and if it were possible to coat wrought iron girders 
in the same way, might not a really fireproof beam be con- 
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structed? This idea has been carried oe prastioniiy by Mr. J. 
Whichcord, the architect to the National Safe Deposit Company, 
in their great building near the Mansion House, and we have re- 
cently witnessed some experiments, by which the value of this 

ew mode of protecting Geter from extreme'heat was strikingly 


d>monstrated. 
’'s system consists in encasing the webs and lower 


flanges of girders with fire blocks made in lengths of about 9in., 
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with a minimum thickness of 1}in. to 2in., and so shaped as to | 
fit the girders loosely, and at the same time to form skew backs | 
for the reception of arches, ledges for ceiling joists, or other | 
attachments. The blocks are set in fire-clay, and being placed on > 
each side of the girders join in the centre and completely envelope 
and protect the lower flanges and webs. To test the efficacy of 
this method of protection, the following experiment was made at 
Messrs. Eastons and Anderson’s works, at Erith. A furnace, a 
rtion of which we illustrate in the accompanying engraving, L5ft. 
ong and 4ft. wide in the clear was constructed, a rolled joist 
17ft. by 10in. deep, 5in. wide, weighing 7 cwt., was laid longi- 
tudinally so as to span the furnace lengthways; it was covered 
with Mr. Whichcord’s fire-blocks, and arches were turned from 
it to the side walls, and the whole covered with concrete to repre- 
sent as nearly as possible an actual floor. The uniformly distributed 
breaking load of the girder at 15ft. span is 26 tons ; it was loaded 
by means of pig iron to one-fourth, or 64 tons. After drying the 
structure with a slow fire for a few days, the first experiment was 
made on the 26th of last March by keeping up a fierce fire of old 
pattern wood for two hours and a-half, and then suddenly deluging 
the hot bricks with water. As the girder heated the deflection 
adually increased to l}in., but when cold, and relieved of its 
oad, it completely regained its original state; the fire apparently 
had no effect whatever on it, although the bricks of the furnace | 
and the blocks protecting the iron were vitrified on the surface, A 
second experiment was tried on the 28th ult., the furnace having 
been rebuilt. A fire of dry wood was lighted at one o’clock in the 
afternoon, kept up as fiercely as possible for one hour and a-half, 
and then moderately till 2.30 o’clock on the 29th, or for twenty- 
nine hours anda half in all ; after which it was quenched by a jet 
of water from a hose. The deflection of the girder, which was 
#yin. when cold, increased to lin. by four o’clock, reached a maxi- 
mum of 1¥;in. at nine o’clock, and remained at about lin. till the 
fire was put out, after which, and when the load was removed, the 
still heated girder showed jin. deflection. The fire blocks were 
uninjured, and the girder perfect in shape and surface. When cold | 
the deflection was ,?,in., as before. A certain degree of suspicion 
attaches to all experiments of this nature, yet it is impossible to 
resist the conviction that the iron joist was really efficiently pro- 
tected from the fire. 

The end which projected Gin. out of the setting at the furnace 
end, where the fire was naturally hottest, was quite cool, not 
above 90 deg. at five o’clock on the evening of the 23th, three and 
a-half hours after the fire was lighted ; the girder is uninjured, 
and will be used in the building for which it was intended, and we 
are constrained to admit that a fair and even severe trial has 
shown that a really fireproof floor, capable of resisting furnace 
heat for hours, can constructed at no very great cost beyond 
— in the very imperfect floors commonly called fire- 
proof, 





| 
| 
| 
| 





LEETE, EDWARDS, AND NORMAN’S COMBINED 
ENGINE AND PUMP. 

TuE Forbes rotary pump is too well known to require explana- 
tion, but Messrs. Leete, Edwards, and Norman have introduced 
some modifications in the details, such, for instance, as the intro- 
duction of a bridge in the lower part of the pump. 








They also make them in vulcanite as well as in metal, and thus , 
have introduced them into breweries, vinegar works, and for 


raising oils, tar, d semi-fluids, seawater for aqua- 
riums, and I od mete hes foc not bear contact with metals. 
Glass pum of course, answer the purpose, but their superior 


cost and iets Habiity to fracture without any apperent cause give 
vulcanite immense superiority. The wheel is only 
after standing for 


an su 7 
used when the pump is for raising tar, which 5 


| some time gets thick, and requires the pump to be reversed by a 


few revolutions, 

In the new combined engine and pump is used the three-cylinder 
engine of pa gn ¥~ and f. c as the ae 
pump requires a low speed for a rotary, us & very sma 
engine suffices. The absence of all valves or reciprocating parts in 
these pumps makes them peculiarly adapted for continuous working 
by power, and they have met, we are told, with great success, 





GRATTON AND BEAL’S PATENT WHEEL TIRE, 


THE annexed engravings illustrate a somewlat novel system of 
fixing wheel tires, patented by Messrs, Gratton and Beal, of the 
—— Ironworks, Ambergate. 

It will be seen that there are two square inclined clips, one in 
the wheel and one in the tire, so that if any portion of the tire 
breaks, it will still be held in its place—in fact nothing short of 
the fracture in two places of both tire and wheel rim can lead 
to the loss of the tire, can be no doubt, we think, that Messrs. 
Gratton and Beal’s system of securing tires must be effectual, but 
we are also of opinion that it is an expensive method of attaining 
the desired end. They have supplied us with no data on this sub- 


| ject, which is to be regretted, as the principle of the invention i 
FIC.I 








good, and the details have been well worked out. Messrs. Gratton 
and Beal would do well to avail themselves of our correspondence 
columns, and supply our readers with information as to the relative 
cost of their system of fitting tires and others, such as Mansell’s, 
intended to satisfy the same purpose. While on this subject we ma 
state that goods locomotives are now being worked on the Sout 
Eastern Railway with six coupled Mansell wooden wheels. This 
is an interesting fact, as we are not aware that any locomotives 
comparable in dimensions with those now in use have ever before 
been fitted with wooden wheels, 





SoutH KENSINGTON MusEuM.—Visitors during the week ending 
June 13th, 1874:—On Monday, Tuesday, and Saturday, free, from 
10 am. to 10 p.m., Museum, 14,071; Naval and other collec- 
tions, 1972; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, 6 p.m., Museum, 2711; Naval and other 
collections, 100; total, 18,854; average of corresponding week 
in former years, 13,177, Total from the opening of the Museum, 
13,447,298, 

YORKSHIRE EXHIBITION OF ARTS AND MANUFACTURES.—In 
1837 the committee of the Leeds Mechanics’ Institution organised 
an exhibition of an attractive character, and realised a profit of 
£1000. Since that period Yorkshire has had many similar exhibi- 
tions in various towns; in almost every case there been a hand- 
some surplus, andthe exceptions were caused by conditions that 
ought not to have existed. Afterlong consideration the committee 
of the Leeds Mechanics’ Institution and Literary Society and 
Schools of Art and Science have resolved to accede to a generally 
expressed wish that they should organise a Yorkshire Exhibition 
of Arts and Manufactures, to be opened in Leeds on the first day 
of May, 1875. Alderman Marsden, the Mayor of Leeds, presided 
on mew week at the first meeting of the committee of manage- 
ment held in the council-room of the directors of the Leeds Me- 
chanics’ Institute, when the general principles upon which the ex- 
hibition is to be organised, and the rules for its management, were 
agreed a The object of the exhibition will be to promote fine 
arts and art and science as applied to manufactures, and the 
surplus funds will be applied to the liquidation of the debt 
now remaining on the Leeds Mechanics’ Institute. The 
classification of the exhibition will be as follows : — Depart- 
ment 1, Arts and Manufactures: Substances used for food ; 
Animal and vegetable substances used in manufactures ; 


| Chemical substances and products, and pharmaceutical processes ; 


Minerals, a and their compounds; Civil 
engineering, architectural, and building contriv- 
ances; Machines and tools employed in various 
manufactures ; General machinery; Processes of 
manufactures; Machinery in motion; Carriages ; 
Sanitary appliances ; Philosophical instruments, 
and processes depending on their use ; Horological 
instruments; Musical instruments; Works in 
precious metals and their imitations, and jewellery; 
Fabrics ; Clothing ; Fur, feathers, and hair; Arti- 
ficial flowers; Furniture, paper-hanging, and decora- 
tion; Iron and general ware; Glass and pottery; 
Stationery, printing, and bookbinding ; Educational 
works and appliances; Geological and botanical 
illustrations ; Miscellaneous, Department 2, Fine 
Arts: ——- in oil and water colours, and 
drawings; Sculptures, models, die sinking, and 
intaglios ; Etchings and engravings ; Antiquities ; 
pen os In order to secure the confidence 
of exhibitors, and to vide one a possible, 
but not probable, deficiency, the general com- 
mittee of management will raise immediately a 
guarantee fund of not less than £10,000. e 
committee of management will at once receive applications from 
intending exhibitors, and as severalmanufacturers have announced 
their intention to prepare articles for the exhibition, it is 
important that no delay should occur in the arrangements, so that 
eT a yas Fn arise on the groundof want of space, At 
the 


of the ition it is intended to hold a bazaar on a 
more extended scale than any yet attempted, and to introduce 
therein novelties of an unusual kind. 
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COMBINED SQUEEZER AND BLOOM DIVIDER FOR THE DANKS FURNACE. 
VERTICAL SECTION SIDE ELEVATION 
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THE combined squeezer and bloom divider which we illustrate | 
this week has been designed with a view to reducing the labour 
incident to the Danks system of rotary puddling, and facilitating 
the conversion of the Danks bloom or ball into different descrip- 
tions of finished iron. The ball or bloom as it comes from the 
Danks puddling furnace is a huge mass of 10 cwt. or 12 cwt., and 
it cannot be manipulated in the same way as the ordinary bloom, 
which only weighs 3cwt. or 4cwt. Mr. Danks himself has | 
devised a huge squeezer, the cam of which weighs some twenty or | 
more tons, for the purpose of shingling the blooms taken from his 
puddling machine; but this contrivance is not adapted for lessen- | 
ing the weight of the bloom, which has afterwards to be removed 
direct to the roll and rolled off into strips of great length. 

At the Carlton Works of the North of England Industrial Iron 
and Coal Company a set of very heavy rolls on a new a 
patented by Mr. Kirk, of Workington, has had to made | 
specially for this purpose; and at the Erimus Ironworks, near 
Middlesbrough, where the Danks system is also in operation, 
the bloom is brought from the squeezer—after being compressed 
under the cam—to a guillotine hammer, where a piece of iron of 
the length required for any particular purpose is cut off. In the | 
first case it is not only necessary to lay down very heavy and ex- | 
pensive machinery but a 30in. mill like that at Carlton is not 
adapted for cutting up the iron so as to adapt it for guide or | 
merchant mills. In the other case there is obviously a greatdeal | 
of labour and of time employed in removing the bloom frsm the 
squeezer to a guillotine hammer, to be there cut up into such 
lengths as ary f uired. It is the purpose of the combined | 
squeezer and bloom divider of Messrs. Robson, Coley, Price, and 
Co,, to get rid of all the disadvan s attendant on both of these 

lans. The bloom is here brought direct from the puddling 

urnace, and in passing through the squeezer, which is a large cam 
working within a case or envelope, it is brought down to whatever 
section may be nece It is then dropped on to what is called 
the cutter block underneath the squeezer, where provision is made 
by the use of removable cutters for dividing the bloom into as 
many pieces as may be required. Thus, in dealing with a ball of 
10 cwt. the machine will give ten blooms of 1 cwt. each, or four 
blooms of 24 cwt. each, or one bloom of 5 cwt., and five blooms of 
1 cwt., to suit the requirements of the mills, All this is done 
without any loss of time or application of manual labour, other 
than that necessary to shift the cutters, and fix them according to 
the sizes of bloom required. Should slab iron be wanted for the | 
tops and bottoms of railway bars, it would be necessary to take a | 
bloom to the hammer and have it flattened ; but smaller blooms of | 
say 1 cwt. each would fall from the cutters on to a bogey, in which 
it would be carried direct to the rolls, The cutting block being in 
two parts is readily c Our illustration is sufficiently 
descriptive of the machine, which is simply a a cylinder 
working horizontally, Gearing is applied to the shaft, which enables 
the bloom to be tilted into the squeezer without difficulty. 











STEAM LAUNCH ENGINES. 
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this object z in felt it a necessity to avoid peared 
heavy and unsightly side frames in the same line with the 
centres of the cylinders, and by spreading the frames used, add 
much to the stability which is so much required in quick 
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running engines, The guides are stout steel bars gripped by 
adjustable gun-metal blocks, The pumps are worked upon a some- 
what new principle, being driven by a cam enclosed in a square 
frame which is open at top and bottom to allow of access, the rams 
being attached to this square frame and worked in a horizontal line 
on a level with the centre of the shaft. Engines of this pattern 
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made of all sizes from 3in. cylinder up to 100 H.P. Those we 
illustrate have cylinders 9in. diameter by 10in stroke, the travel of 
le is steam 5hin. by din., }in., 

lead yyin., diameter of crank shaft at after end, and 2}in. at 
many points w! will 








DENNIS’S PATENT HOT WATER BOILER. 

THE system of heating by hot water pipes, originally employed 
exclusively for greenhouses, is fast coming into fashion for dwelling- 
houses, Economy of fuel is the order of the day, and as it isa 
universally acknowledged fact that ordinary fire-grates allow the 
greater proportion of the heat to escape by the chimney, any con- 
trivance for the utmost utilisation of the heat and consequent 
economisation of the fuel must be very welcome. 


tected “ - 

Annexed we iilustiate « patent hot water boiler invented by 
Messrs. Dennis and Co,, of Chelmsford and London, in which they 
have adopted arrangements intended to prevent waste of heat by 
radiation, and to secure ect combustion. As will be seen, the 
boiler is perfectly portable, and no brickwork setting, incidental to 
boilers of this Jeecription, is required. The outer ame of sir 
forms an admirable lagging, and at the same time is a conduit for 
admitting air, which in its course becomes somewhat heated, above 
the burning fuel. This arrangement is found to produce a red 
heat at the top of the fuel as well as the bottom, the heated gases 
are utilised as much as possible, the combustion is found to be 
practically perfect, and the smoke given off is reduced to a 
minimum, and, as a natural consequence, fuel is economised. 
The long “feeder ” at the top will supply fuel for some hours 
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ANNUAL MEETING OF THE ASSOCIATION OF 
MUNICIPAL AND SANITARY ENGINEERS. 

THE annual meeting of the members of the Association of 
Municipal and Sanitary Engineers and Surveyors was held in the 
Council Chamber, Moor-street, Birmingham, on Thursday and 
Friday, May 28th and 29th, 

Mr. Lewis Angell, C.E., F.R.1.B.A, (London), President of the 
Association, occupied the chair. There were also present, Messrs. 
J. Lemon, O.E., F.R.1.B.A. (Southampton), Vice-President ; C, 


Jones, C.E. (Ealing), Secretary ; J. W. Gimdle, C.E. (Hereford) ; 
E. Pritchard, C.E. (Warwick); Hon. Sec. for the Midland 
Counties; T. D. Thornburn, C.E. (Birkenhead); R. Vawser, 
C.E. (Warrington), District Sec. for Lancashire and Cheshire; W. 
8. Till, C.E. (Birmingham) ; G, G. Clarke, C.E. (Ramsgate), Hon. 
Secretary for che Home Counties ; A. W. Fowler, C.E. (Salford) ; 
E. L. Stephens, C.E. (Leicester); W. Newey (Harborne); M. E. 
Buckham (Ipswich) ; G. Cole (Hereford) ; J. Banks (Kendal) ; E. 
E. Sharman (Wellingborough) ; J. Mangham (Great Grimsby) ; J. 
Lobley (Hanley); E. Betteridge (Balsall Heath) ; T. W. Bayliss 
(Redditch); T. T. Allen (Stratford-on-Avon); G. R. S. Escott 
(Halifax ; B. H. Valle (Stow-on-the-Wold) ; G. H. Stayton (Ryde); 
R. Davidson (Leamington); Cartwright (Dukinfield); J. Devis 
(Oldbury) ; Standing (Garston) ; a Maidendead); J. E. 
Palmer (Great Malvern) ; Hall (Liv: ); Watson (Crewe); W. 
A. Richardson (Tranmere) ; Boys (Walsall); E. Monson (Acton, 
London) ; J. Wood (Sidmouth) ; B. Baker (Willenhall) ; W. Bat- 
ten (Aston) ; A. Comber (Kidderminster); J. Robinson (Ashton- 
under-Lyne); and Jacob (Barrow-in-Furness), The following 
gentlemen were present as visitors :—His ~The Mayor, Mr. 
J. Chamberlain ; Messrs. Alderman Sadler; W. H. Greening ; T. 
A. Skelton (London) ; Dr. Wilson, Medical Officer of Health for 
Warwickshire ; Wilkinson, Birmingham Sewerage Works; J. 
Mitchell (Ryde). 

The annual report showed that the progress of the society 
during the past year had been most encouraging. The firm and 
steady hold it was taking, — yo district secretaries, upon the 
members of the profession, would ensure a success, and create a 
power which woulfl be felt and acknowledged in connection with 
sanitary science and sanitary legislation. At the present time 
there were 137 members of the Association. Three district centres 
were in active work, and they hoped to have in a few days a 
fourth, viz., the home counties, in operation, Two district meetings 
had taken place during the past year, one at Birmingham and one at 
Leamington. The sewage farm of Warwick and Leamington was 
visited, and a paper upon an interesting and important subject in 
connection with the objects of the Association was read. The 
second district formed comprised Lincolnshire and Cheshire. A 
district had also been formed for the important county of York- 
shire, and they expected soon to have a large number of members. 
A fourth district—namely, the home counties—was in course of 
formation, 

On the motion of Mr. Davidson, seconded by Mr. Escott, the 
report was adopted. 

Mr. Monson moved, and Mr. Davey seconded, the re-election for 
the ensuing year of the chairman and other officers. 

Mr. Thornburn moved an amendment to the effect that a second 
vice-president should be re-elected, Seeing the extent of the 
society, he thought the business was too much for one such 
officer. 

A further amendment, that there should be three vice-presidents 
of the Association, was moved, but not seconded. 

The original resolution was carried, after which, on the motion 
of the vice-president, it was decided to hold the next annual 
meeting at Manchester. 

The President (Mr. Lewis Angell) then delivered his inaugural 
address, in which he congratulated those present upon the success 
which had attended their efforts to establish the Association. He 
said they had united the scattered members of a special branch of 
their profession, and created an esprit de corps; already they had 
a history and an influence. He then briefly reviewed some of the 
subjects to which the attention of the Association might with 
advantage be directed during the ensuing year. The position of 
local officers, he regretted to say, was not satisfactory. With re- 
gard to the work of members, first and foremost stood that most 
troublesome and vexatious of all subjects with which they had to 
deal—the sewage question. Was sewage a mine of wealth or a 
slough of despond? As that subject woulc. be discussed on the 
following day he would not enter into the technical part of the 
question. He must remark that the present legislative aspect of 
the question was most unsatisfactory, and that municipal authori- 
ties and their official advisers had been placed in a most difficult 
position by the uncertain action of the Government. The subject 
of sewage pollution and purification suggested that of water 
supply. The insufficiency of water, the waste of water, and the 
purity of water, were important questions for the engineer and 
the sanitarian. The insufficiency of the water-supply in many 
towns wasa fact which was forced upon the attention of every 
traveller. Concurrently with insufficiency they found absolute 
waste, due to carelessness and defective pipes and fittings. There 
was great waste in the purification of water not required for do- 
mestic purposes. Out of the thirty or forty gallons per head of 
water supplied to the population less than one-fourth was used for 
domestic or drinking purposes, the remainder being used for street 
watering, fire extinguishing, sewer flushing, and other processes 
which did not demand any degree of purity. Ventilation, with 
disinfectants, the dispersion of vapours into the air, the factories’ 
refuse into the sewers, was, in lis experience, a matter calling for 
the active interference of both the medical officer and the engineer. 
The members < ag seep had ample field for rr and he 
thought that their influence upon sanitary progress and town im- 
suevaunanh might be great. With qualified officers, intelligent and 
disinterested boards, and a public educated in sanitary bp on 
their efforts would be appreciated. He trusted that such expecta- 
tions were not Utopian, but until such a time arrived they would 
have ‘‘ to labour and to wait.” 

In moving a vote of thanks to the chairman, the vice-president 
said he saw no reason why they should not have water meters for 
domestic purposes as they did for trade purposes. Each house 
might be charged for a certain quantity, and if they used more 
pay for it accordingly. Such a course would prevent the enormous 
quantity of waste, and the sewage would not be so diluted. 

The motion was seconded and carried. 

The vice-president, Mr, Lemon, read a paper on the subject of 
** Building and Sanitary Bye-laws,” which was followed by a 
discussion, a vote of thanks being passed to him for his paper. 

Mr. ©. Jones was announced to read a r “On Sanitary 
Legislation and its Practical Exponents,” in which he called atten- 
tion to the small pay and large amount of work which fell to the 
lot of surveyors, but, owing to the advanced hour of the afternoon, 
he contented himself with making a short oral explanation. 

Mr. E. B, Ellice Clarke, C.E., engineer to the town of Ra te, 
read an elaborate paper ‘‘On Sewer Ventilation,” in which he 
stated that the evidence he had obtained from nearly 100 towns 
showed a deplorably backward state of things as regarded the 
actual ventilation of the sewers. He had endeavoured to find out 
from the various towns what was the nature of the gases — off, 
and the velocity of the currents of sewer air, He asked the ques- 
tion in his inquiries, “‘Have any experiments been made by you 
to obtain the velocity of air in sewers, and the nature of the gases ?” 
Out of forty-three towns whose answers he had tabulated, in 
twenty-eight towns no experiments had been made to determine 
these facts. Several engineers, however, had given him most 
valuable information, and the most -) communication 
received was from Mr. J. J. Nicholson, of Sunderland. ae 
tleman found the composition of the sewer air to be ee 11, 
oxygen 18°4, carbonic acid 0°5, with traces of sulphi hydro- 
gen and ammonia, Comparing this with the analysis of other 





sewers showed conclusively how the gases varied in their com- 
position, To these sewer gases must be added fotid organic 
vapour and marsh gas. It was thus clearly proved that certain 
sewers eontained a number of gases, the whole forming one body 
which they knew as sewer gas, a homogeneous mixture of light 
specific gravity, with immense diffusive power, acting as a distinct 
body, with its own individual characteristics, It was doubtful 
whether baneful gases existed at all in sewers where the tempera- 
ture was kept down by constant flushing. On the other hand, 
there could not be the shadow of a doubt that there were miles 
of sewers the construction of which was either so defective, or the 
iar nature of the sewage was such as to give off a large amount 
of dangerous gas. With regard to the question of how to get rid 
of wae os they must first consider how to prevent its —— 
engend in the sewers. Careful attention as to the flushing o' 
sewers, even though they might be badly constructed and ven- 
tilated, would effect a large diminution in the volume of dangerous 
gas. It appeared to him that to obtain ventilation in sewers a 
current of air at a certain rate must be established. He considered 
a quarter of a mile an hour would ee ample ventilation, and 
prevent the gases accumulating in such a degree as to become dan- 
gerous. Mr, Clarke then sketched the various methods by which 
engineers and chemists proposed to ventilate sewers. The charcoal 
|. processes, he thought the experience of years would prove to be 
successful only in exceptional cases. He stated the methods in 
use at most of the large towns in England, and quoted the opinions 
of the professional men under whom the various modes of dealing 
with the sewer gas by charcoal ae or otherwise were at 
work. If the opinion against the use of that disinfectant was not 
unanimous it was nearly so, and it was to him quite overwhelming. 
It could not be denied that charcoal would effectually absorb and 
render harmless sewer gas, but the difficulties which attended its 
application, and the expense attending its use, in his mind, en- 
tirely precluded it from being used on a large scale. By far the 
most effective system Pred adopted was the —- one of open 
gratings in the centre of the street. Crude it might be, yet it had 
well answered its purpose, and it possessed many advantages over 
any system that had been attempted to deodorise the gases. It 
was not liable to get out of repair, and from its entire simplicity 
was unquestionably superior to any other mode in diluting and 
dispersing the gas. With modification, he believed it to be the 
only way of ventilating our sewers. 

Some discussion followed, and the plan advocated by Mr. Clarke 
was generally approved of. 

Mr. E. Monson read a paper ‘‘On the Sewage Difficulty, in- 
cluding the Value and Purification of Sewage, Fates @ and 
Artificial Manures,.” He said the sewage question was a difficulty 
quite unknown to our forefathers, and arose from three causes— 
the introduction of the water-closet, a new method of removing 
town refuse, and a new style of farming; while it also involved 
the question of the best method of collecting town refuse, as well 
as the best method of sewage disposal. Various plans had been 
proposed, and large sums of money spent in trying experiments 
to purify sewage, and the conclusion come to was that if human 
excrement was removed by water there was no way of purifying 
the water so as to make it fit for domestic use, except by ing it 
through the soil. 1t unfortunately happened that in the neigh- 
bourhood of large towns land was of such enormous value that it 
could not be obtained for sewage purification except at a great 
price, and it was a fair question to ask whether, in such cases, it 
was not a nuisance to adopt the water-closet system. All points 
considered, there was no method so convenient and so cupeltiions 
as water carriage for removing excreta from dwelling-houses, and 
its introduction into closely populated towns had been a great gain 
to the public health, But it was not an unmixed blessing, for it 
brought noxious —_ into our dwellings, and polluted the air we 
breathed, while this new method of removing human excrement 
by suspension in water was the chief cause of the se difficulty, 
and previous to its introduction the sewage difficulty did not exist. 
The water-closet was imperfect because it wasted the valuable pro- 
ducts of town refuse which might and ought to be employed to in- 
crease the fertility of the soil. In considering the use and value 
of sewage, Mr. Monson said that as there was no demand for 
sewage, and there was so much difficulty in disposing of it, and 
that the result claimed for it might also be claimed for irrigation, 
he concluded that sewage could not be utilised at a profit if it had 
to be pumped, but it might pay its expenses if utilised by gravi- 
tation, and that the attention of town authorities should be 
directed to its purification by filtration, and by utilisation to a 
limited extent, as these required less land and did not entail so 
much expense. Purification, and not utilisation, being the main 
object to perfectly utilise sewage, one acre of land was required for 
pen Pigg ag but to purify it one acre was required for 1000 
persons. e land was cropped in either case, whether it was 
used for purification or utilisation. Purification was simply a 
matter of expense, and there was no difficulty in rendering it suffi- 
ciently pure to be turned into any river or stream not used for 
drinking purposes. Purification —_ be most perfectly effected 
by dividing it into two stages, dealing first with the insoluble 
elements, and secondly with the soluble and organic matter. The 
paper then referred to the disposal of sludge, farming, and the use 
of artificial manure, 

The meeting then adjourned. 

In opening the proceedings on Friday, the President said the 
question of sewage presented itself in three aspects: the sanitary, 
which was paramount, the municipal or financial, and the = 
cultural, Under the sanitary aspect, they were all agreed that 
excreta should be defecated or removed as soon as produced; but 
they differed immediately they discussed the best methods of ac- 
a their object. The i - difficulties into which they 
had beenj brought by the introduction of the water-closet system 
induced many to desire to revert to ——— cesspool or the 
more modern midden or earth closet. ose who had experienced 
the advantages and the cleanliness of water-closets would retain 
them at any cost. The mischief in this direction was irrevocable 
and the probability was that in the end the hydraulic system would 
prevail over the earth or midden system.g@gMiddens and earth 
closets were simple and effective enough in theory, but they were 
costly, cumbersome, and inconvenient in practice, very suitable for 
country houses and small villages, for gaols, &c., where there was 
rigid discipline and supervision, but in larg 


e towns the incon- 
venience and cost of cartage would be —_ great, The earth system 
was not applicable to liquids, nor should they escape the cost of 
sewers ; there must be a sewerage system, as provision must be 
made for domestic and surface drainage, The Metropolitan Com- 
missioners of Sewers abolished 30,000 cesspools, and the Metro- 
— Board completed the work, and London was now the 
ealthiest city of the world. The Rivers Pollution Commissioners 
suggested that, if the houses of Manchester and Salford were re- 
moved, the site would be marked by 60,000 cesspools, and they 
knew the sad tale of the death-rate of Salford. But they were 
told that in filling up the cesspools they had converted rivers into 
main sewers, and spar! streams into “‘elongated cesspools ;” 
that they had transf the pollution from the land to the 
water. Granted; and he was inclined to think it was better 
that such filth should be diluted and washed away, even in their 
rivers, than have their towns ho’ bed with it. He did not 
think that potable water should derived from rivers which 
flowed pa ger pa yer = va banks. If _ small a 
necessary supply of pure w: ‘or domestic purposes were deriv 
from pure sources, the standard of son | — would be very 
much simplified, aud many towns selien rom impossible obliga- 
tions. At present the condition of the se question a 
to be this :—On the one hand, practical ch 


che artifi- 
cial combinations and constituent changes by the fr of certain 
agents, which were very effective but ruinously . On the 
hand, nature pointed to her great laboratory, w! she em- 


loyed the simplest its to effect all necessary combinations. 
ieieen and caecbadiane, Laboratory experiments and 
chemical analyses had proved altogether in practice, 








In no one case had chemistry shown even pt to commer: 
cial success, but they had seen ee ble manure, and 
companies to be released their obligations, The 
value of sewage was well known anal: in comparison with 
guano asa standard manure, When diluted, as in the ordinary 
condition of town drainage, about 1250 tons of liquid drainage 
contained the value of one ton of guano, a liquid ton of sewage 
containing a fraction over two pennyworth of manurial consti- 
tuents, six-sevenths of which were in solution. Hence they had 
the problem how to recover twopennyworth of ammoniacal salts 
from 225 gallons of water, or the one hundred and thirteenth part 
of a penny from a gallon. As sanitary engineers, they did not 
depreciate the efforts of chemical science ; they intervened no ob- 
stacle, but they could not be expected to advise their clients to 
expend money in a class of ents which had hitherto failed 
practically in every form. ere a high standard of purity was 
not an “‘absolute necessity,” he co not help expressing the 
opinion that the original lime process, with all its defects, still 
held its own as the cheapest and practically sufficient. The ana- 
— results of the lime deposit gave greater value than many of 
the other well-known processes, It was true the lime process did 
not purify the effluent sewage water, but, according to the report 
of the Rivers Pollution Commissioners, it removed a greater per- 
centage of organic a than either the A B C or sulphate pro- 
cess—that was to say, that lime removed the most polluting pro- 
perties of sewerage in a greater degree than the other best known 
processes investigated by the Commissioners. The greatest diffi- 
culty in the lime, as in all tank processes, was in drying the 
deposit, which quickly became a nuisance, and must be disposed 
of at whatever cost. In the open country it might be air-dried, it 
might be mixed with ashes or shoddy; it might be ploughed into 
the earth, or they might dry it by artificial heat—each of those 
processes being attended with more or less waste and cost. The 
great object was to get rid of it, and its complete destruction 
would be cheaper than any manufacture. With regard to the 
effluent water, he believed that if the volume of the stream into 
which it was discharged was large relatively to the volume of the 
sewage, and it was not used for drinking purposes, the lime pro- 
cess was sufficient. If, however, absolute purity was their aim, 
he believed the earth, by either the process of intermittent filtra- 
tion or by irrigation, to be the best and cheapest means of attain- 
ing it; but their early dreams of profit were altogether illusory. 
Sewage farming might not have been so profitable as was ——— 
but it had proved the cheapest and most satisfactory method of 
disposing of sewage, and with more knowledge and greater care 
might be more satisfactory in its cial results. At all 
events it was the most hopeful process. 

Mr. Prange, of Messrs. Prange and Whitthread, then read a 
paper on ** Whitthread’s Process.” He said that by this process 
endeavours were made to cope with the sewage difficulty by keep- 
ing two objects in view—first, to produce an effluent below the 
standard of the Rivers Pollution Commissioners; and, secondly, to 
do so with a fair chance of profit. Their process consis in 
adding dicaleic phosphate, dissolved in an aqueous solution of 
monocaleic phosphate, to the sewage as it flows from the sewers, 
and, when the whole was well mixed, in —— = of lime in 
sufficient quantities to precipitate all the phosphates, avoiding an 
excess of lime, There was no use in pretending to obtain value in 
return where chemical processes analogous to filtration were used. 
The object was to cleanse the sewage at a cheap rate, and when 
towns determined on this they must look to a certain dead loss, 
and be glad if the primary object were attained. The object of 
the first process was to — a good manure by the sparing use 
of a fertilising agent, and in doing so to render the sewage harm- 
less by the extraction of the substances which were of value to the 
farmer. The object of the second process was simply to rapidly 
effect a complete change in the condition of the putrescible bodies 
—to do the same thing in a few minutes which required weeks in 
the ordinary course of nature, and days by filtration through land, 
with the advantage of doing it in all states of the weather and all 
seasons of the year. 

Mr. Lemon, vice-president, asked what were the financial results 
of the process ? 

Mr. ee said that where they had been working upon this 
plan the cost of a ton of manure, including the cost and interest of 
the plant, and the cost of pumping and chemicals, was about 
£1 12s. Where there was no pumping to do, and where the 
sewage was not so very filthy as it was where this process was 
adopted, the financial results would be better. He did not at all 
pretend, unless in exceptional circumstances, that the precipita- 
tion process would afford a mine of wealth to any town that adopted 
it, but it would repay the greater proportion of the expenses con- 
nected with it. 

Dr. Anderson, Coventry, gave a sketch of the sulphate of alumina 
poate. After inviting them to Coventry to witness the process, 

e took the opportunity of correcting a few errors in what was 
generally received as the chemistry of sewage. He disbelieved 
many of the statements of the Rivers Pollution Commissioners 
in toto, Their report as to the average analysis of the sewage of 
towns was totally er on practical grounds. Their average 
was collected in this way: A definite quantity—say half a pint— 
of sewage was collected —— hour for twenty-four hours, at the 
end of which time the -pints were mixed ether, and a 
sample of the mixture was taken as the average of the sewage. 
Now sewage varied immensely in composition, and it was foulest 
when the flow in the sewers was greatest, From analyses he had 
made at Coventry, it appeared that at six o’clock in the morning 
the flow was at the rate of 47,500 gallons per hour; at nine o’clock, 
67,500; and at twelve o'clock noon, 80,000; and bulk for bulk, 
there was not half the amount of organic matter in it at six as at 
twelve. Any deductions as to average arrived at from calculations 
made on the principle adopted by the Commissioners were totally 
erroneous use they very much underrated the foulness of 
sewage. The Commissioners said that six-sevenths of the manurial 
constituents of sewage were in solution. Hedenied that. He had 
never been able to discover more than about one-sixth of the 
actual manurial property of sewage absolutely in solution. In 
distilling sewage, chemists applied heat, which converted a 
deal of the suspended nit ous matter into ammonia. | 
matter was not in solution before, but the chemists made it so. 
After the application of the heat, and the addition of substances 
rich in oxygen, the chemists used the Neesler test to determine 
the quantity of nitrogen in the mixture. Six-sevenths of the 
matter they put down as in solution was never in solution 
till the chemists made it so. He did not believe in any bare theo- 
retical or highly scientific facts with respect to the sewage question; 
they must not look entirely to the chemists to solve the — 
question ; those who represented the ratepayers must consult the 
evidence of their own senses, and depend less upon chemists and 

Commissioners than 


time. With regard to the sul; 








carrying Coventry, Sid he obtained th *iphate - 
was out at e said he obtai 6 8 ry 
treating shale with sulphuric acid. The proportions w 


‘ e ere— 
ali that was of alumina—14’; sulphuric acid, 32°7; 
residue, insoluble, 43°64; a 3 of moisture and organic 
matter principally, 9°66. dissolved this, and removed the 
residue and the organic matter—the 43°64 and the 9°66. The 
remainder was in solution, and flowed in 


as it a of the wor! The se was 
then otined — means of oy itator, and on into the 
limo werhs, whase tb tossived 0 m of lime. The lime 


was not used as a defecator, but only to set free the alumina. 
After this the sewage flowed into settling 
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ded matter. They to run the matter through a filter- apis for the large amount of ammonia that was contained in 
before being into the river. it, the solids were used as the base. In West Bromwich the 
In reply to questions, Dr. Anderson said that the sewage at had been successfully tried; and only a week or two ago 


stengeniy cxtd oF Cho seannne Ghayassid mathe ab the highyse 
of £8 per ton. He believed the Bilston authorities paid com- 
pany a certain subsidy, so satisfied were they with the system of 


the nee. 

The dent said he was sure the Association felt very much 
obliged to the gentlemen who had given them so much information 
as to the various processes which had been adopted for — 
with sewage ; he thought they were entitled to the best thanks o 


Yor himself in fi f applying to 
r. Monson ex i in favour of applying sewage 
the land. Inetond of des with sewage by ical means, they 
would do better to pass it ugh the land. 

Mr. Grindle said he firmly believed in the lime process. 

The Vice-President (Mr. Lemon) thought it was the fault of 
gentlemen who wished to save their boards money that the settle- 
ment of the sewage question had been delayed. Asa rule, boards 
were waiting to see how cheap the thing could be done, or to see if 
they could get some one to do the work forthem. He thought the 
time had arrived when it would be n for boards to subsidise i 
companies or do the work themselves. He did not think that sewage 
could be made to give a profit except under very exceptional cir- 
cumstances ind Birmingham done more to elucidate this 
ee than any town in England. He had gained much valu- 
able information from a report issued by the Sewage Committee, 
and he wished to express his thanks to Alderman Avery and the 
Sewage Committee for the efforts they had made in the elucidation 


Nuneaton very nearly the working expenses, but there was 
heavy pumping to Be done there. The price of the manure was 
about £2 per ton there, 

Col. Jones, V.C., then read a paper on his mode of treating the 
sewage of the small town of Wrexham. The town was sewered in 
the ordinary manner, and the sewage flowed down to his farm. 
Overflows, or connections with a brook running through the farm, 
prevented his overburdened with excess of liquid, 
much being re’ as the tanks on the farm i 
He then lost a good deal of sewage, i during heavy rain- 
fall. He had come to the conclusion that system of keeping 
sewage and rain-water distinct and was to be desired. He 
was sometimes told that artificial fl of the sewers would be 
required if the rainfall was carried off separately; but water was 
cheap and oy aes and it was better to have the flushing 
under control. y urged as an objection to the double system 
the question of expense, but they forgot that the rain-water would 
be carried directly to the natural watercourses, and that the 
pipes required would be smaller. He instanced Mr. Blackburn’s 
camp farm at Aldershott as an example of the success of the 
separate 8 , and said he saw no reason why a great part, if 
not the whole of the rainfall, should not in all cases be sent direct 
to the natural watercourses. Turning to his own farm, he 
explained that after the sewage sludge had remained a sufficient 
time in the tanks to allow the suspended matter to fall, he cleared 
out the deposit and placed it on the ground for manure. Its effects 


only so 
of. 


were superior, weight for t, to farmyard manure, and | of this difficult problem. In reference to the late proceedings in 
he sold as much as he at per ton, which more than | Parliament, he challenged Sir Robert Peel or Sir Charles Adderley 
the tanks. In conclusion, he to produce a single case in which a report passed by a select com- 


~—e the expense of em 
referred to a new patent for with town refuse by 

charcoal of street sweepings, and deodorising the collections in 
the Rochdale = with it, thus forming an excellent manure. 
The patent is being worked the U. C. and 8. Co,, of Man- 
chester. In reply to questions, Mr. Jones said the population was 
about 9000; but only or 4000 were connected with the sewers. 
His farm had an area of eighty-four acres, and the rent of it, to- 
gether with the sewage, was a-year. sewage came direct 

and the subsoil of 


to the farm by gravitation ; the farm consisted 
of sand and gravel. 

Mr. Tanner—late a partner of Professor hp of the Govern- 
ment Rivers Pollution Commission—gave a des 


mittee was pushed to a division in the House of Commons. He 
strongly condemned the action of the hon. tlemen in question, 
The See 

e scheme Ww np was the 
best that could have been drawn up for dealing with the question. 
The result of the action of the hon. J rege had been that the 
settlement of the sewage question had been seriously delayed. In 
dealing with the sewage they should try, if possible, to make a 
small profit, or to get enough to BY, expenses, or they must get rid 
of it as cheaply as possib e —— the only way in which 
they could obtain any profit was by applying it to the land. In 
towns where there were 10,000 inhabitants a field of five acres 
would be enough for the purpose. He di with Gen. 
Scott as to the wisdom of making cement from sewage. He could 


escription of the 
phosphate process. He said if they took irrigation as a means of 
pu 


ifying sewage less area was required for that purpose if the 
sewage was partially disinfected or precipitated previously, and, | not really see how they could ex to make a — a 
‘@ was an advoca‘ 


sewage deposit or the washings of the streets. 
for a separate system of drainage for sewage. If the surface 
drainage could be put into rivers, what on earth was the good 
of putting it into the sewers, thus increasing the sewage difficulty. 
The sewage difficulty was enormously increased by the large quan- 
a of sewage water that ran into the sewers. 

r. Jones said that, whilst he was in favour of a separate system, 
he would confine it to the large quantity of water that came from 
nd roads, and not include the water that ran from the roofs of 


uses, 
Mr. Dunscombe thought many engineers present believed that 
the only means of dealing with sewage was by irrigation over a 
area or filtration over a small area. 
r. Wilson said it was satisfactory to find that people were be- 
ginning to discuss the question in a much more temperate fashion 


as a rule, greater profit would accrue. In the phosphate process 
the first operation was the mixing of prepared phosphate of 
alumina, which had been treated with sulphuric acid, with the 
sewage. In three or four minutes the action of the phosphate ap 
to be thoroughly complete. It had the effect of coagu- 

ting the focal matter in the sewage. After the action of the 

hosphate was complete, milk of lime was added to bring down 
| meee the clear water any phosphoric acid or organic acid remain- 
ing in it. The sewage then passed into settling tanks, in which 
the water was kept still by peculiar frames resting on the surface, 
By adopting these frames the inflow and efflux were continuous. 
If necessary the effluent water could be passed through filter beds. 
The character of the deposit was one that admitted of a ready 


In reply to questions, Mr. Tanner said that the selling value of 


the manure was nearly as much as the expenses of ucing it, | than had been the case hitherto. It ap to him that the sew- 
The phosphate alone cost about £3 5s, per ton, onl the manure | age question, like politics, had all along been made too much a party 


question. Various systems bad been advocated, and the usual 
course adopted by the advocates had been to begin by vilifyin, 
every other system. The coi uence had been that a great de: 
of distrust had been created in the public mind in reference to the 
matter. Many of the processes had been made Stock Exchange 
speculations, and had not therefore been put before the public so 


sold at about £4 per ton. 

Major-General Scott, C.B., then described the cement process. 
In introducing the subject he said they were evidently far in 
advance of their position in former years. He thought they were 
all agreed that there was only one perfect way of purifying 
sewage, namely, by filtration or irrigation, and he thought oa 


until it aequires a proper and uniform consistency. 
The tubs are supplied with taps near their upper edge, and from 
these the lime water run off into a long trough communicating 
at the opposite end with an ing in the sewer. The milky- 
looking substance falls into the coang See on ees 
which divides it into several jets, thus spreading it as ly over 
Soc & pues By the time the tanks are reached the 
lime has roughly intermixed with the sewage. The lime 
is used for the p of accelerating preeipitmtion at the tanks, 
and for arresting the progress of putrefaction. About twelve tons 
per day are consumed at Saltley. As explained by Alderman 
Avery, lime does not prevent, it only reta putrefaction for a 
limited period. That limit, however, is sufficient to enable the 
recipitated sludge to be dried and disposed of as may be required. 
ere are two series of settling tanks ay which the sewage 
has to flow. In the first the grosser parts of the sludge are de- 
——. and in the second the finer particles are allowed to settle. 
e first series comprises two tanks, which are used alternately 
every fortnight, that being the time necessary to fill and empty 
one. The second series should comprise four tanks, but as yet 
only one has been made. The placidity of the water in the tanks 
is secured by simple but very effective means, and the inflow and 
outflow go on steadily and regularly. The efflux from the second 
tank as it flows into the Tame is beautifully transparent, but it is 
not quite free from a colouring matter believed to he blood from 
the slaughter-houses. The sludge from the tanks is di 
by digging it into the land. It is raised by bucket pumps from 
the bottom of the tanks to movable wooden troughs, which carry 
it to any part of the farm. The troughs discharge themselves 
into square sludge-beds, the walls of which are formed with turf 
built up toa — of 18in. or 20in. When one bed is full, the 
=< < | ome a turned on ae and -. In these 
the sludge lies until it is , when it is into the 
ground by manual labour. Fhe land is planted wtih qetbagne or 
other rr crops, which grow luxuriously upon the well-manured 
soil, It is not intended to use the same land for digging-in pur- 
poses more than once every two years, but it is believed that it 
may receive a dose every year with safety. There is another 
manner in which the sludge may be disposed of, and which is being 
tried with a fair measure of success, It is to dry it thoroughly 
and make it into cement by General Scott's process, 


of 


LEGAL INTELLIGENCE, 


COURT OF CHANCERY. 
Before Vick-CHANCELLOR Bacon. 
RICHARDS v, WILLIAMSON 

THIS was a trade-mark case. The plaintiff, Mr. Westley 
Richards, quan, of Birmingham, sued Messrs. Williamson 
Brothers, gunmakers, of Birmiogham, to restrain their selling 
fire-arms marked with the name of Westley Richards, so as to in- 
dicate that the arms were wholly the manufacture of the 
plaintiff. It ap that the plaintiff manufactured largely for 
Government, and supplied alarge number of breech-loading carbines, 
some of which were broken up and their separate parts, more or less 
mutilated, sold as old stores. Messrs, Williamson bought some of 
these materials, particularly lock-plates and levers for closing the 
breech, the lock-plates bearing the name ‘‘ Westley Richards” and 
the levers the words **‘ Westley Richards’ patent ;” these were put 
together with other parts of guns, chiefly odd old parts, so as to 
formcomplete carbines. Thename of Westley Richards wasallowed 
to remain on the lock-plates and the breéch-levers, but Messrs. 
Williamson’s name was branded on the stock, Messrs. Williamson 
contracted to supply a number of these carbines, through Messrs. 
Boyd and Wallis, who were trading under the firm of C. F, 
Harrison, for exportation to South Africa, The plaintiff com- 
lained that his reputation would be injured if such practice was 











honestly as they might have been. Looking at the q from 
a purely medical point of view, he believed the water carriage 
system was the best system, and he had no hesitation in recom- 
mending the adoption of water-closets in all towns where there 
was a good water supply. : 

Mr. Pritchard, local secretary, Warwick, said he had found 
great advan’ result from having a duplicate system of sewers. 
At Warwick the surface water was partially taken to the river, 
and the work of dealing with the se at the outfall was ren- 
dered much easier in consequence. He spoke in reference to 
the treatment of sew on Lord Warwick’s farm, and he con- 
tended that it was possible to make a profit from the produce of a 
sewage farm. He also spoke of the Warwick sewage farm; 
although it did not pay the whole of its expenses, still produce had 
been sold in Mexioten market from small portions of land, 

specially prepared, at the rate of £100 per acre gross. He also 
Ham, he was desirous that they should send it out as agricultural | conten Ay that there was not any great difficulty in dealing with 
lime. A report was prepared upon the subject, and the value of | the sewage sludge. He advocated precipitation and irrigation, or 
the cement was said to be £1 per ton —— the value of the lime | downward intermittent filtration, combined, as the most effectual 
itself. Wherever the lime was used the value of it might be in- | method of dealing with the +e: of sewage. 
creased by means of phosphate of lime. Although he was a| After afew remarks from Mr. Fowler, 
strong advocate of the lime process, he was by no means convinced Mr. Buckham (Ipswich) thought contractors ought to be very 
careful and consider the matter well before they resolved to enter 


that they would not be wise to adopt the water-carriage system, 
oe into irrigation schemes of any kind. He had great faith in the 
urification +f sewage by filtration through land, as practised at 


























also agreed that towns must pay for getting rid of their fil 

Proceeding to speak on the subject he Sad to introduce, he said 
that large towns had the option of doing two things with their 
sewage. They might dig it into the land, or attempt to make 
some profit out of it + & different treatment, Some made it into 
a manure ; some, he believed, advocated the burning of it; and 
they might convert it into cement. Major-General Scott went 
on to describe and advocate the cement process, but as it has been 
frequently explained in our columns it is unnecessary to follow 
the gallant gentleman in his arguments, The Birmingham Cor- 
poration had tried the system, and he thought he might say that 
the whole of the cement that had been made had been used in 
the corporation works, and at all events he might say it had 
done far better than lime would have done. If they only get 
the price of lime for it the conversion of it into cement would be 
a wise course to adopt. When the b --ypooe was applied at West 


He was quite certain that no one who had the com- 
fort of the water-closet system would be willing to give it = 


He did not, however, think that manufacturers would be fo a ° 
ready to convert their cesspools into water-closets ; and, on the General Scott having briefly replied, 
other hand, he did not think they would be easily induced to} The President said that his opinion was that if they required 


absolute purity they must to the land. He thought that 
towns must not expect, un any circumstances, to make any 
profit out of sewage. It was not the fault of corporations or of 
the Association that they had been led to expect a profit, but it 
by the t of the | pee om em who had gone ~~ 
the country talking of extravagance, and con i em for 
throwing away what might be turned into a mine of wealth. The 
Government officials led them into that great error, and they 
ought to assist them in ms out of the difficulty. He con- 
cluded by thanking the Mayor, Alderman Avery, and the cor- 
poration generally for the kindness they had shown the Associa- 


adopt the pail system. He believed that if they were to ask 
any gentleman in that room what he would do with reference to 
the sewage question, he would reply, “‘I will wait and see what 
others do,” If they were all to say that, what would be the re- 
sult in twenty years’ time? They might depend upon it the time 
had gone by when — could get companies to come forward and 
take up the matter. Towns must take up the subject themselves, 
and then no doubt contractors would come forward ; but they 
could not expect any inventor to come forward, however skilled 
he might be, and say he could do this or that at so much a ton. 

In reply to questions, General Scott said he believed the cost of 


grinding at Birmingham was 3s, 6d. per ton. There were about 
thirty-six bushels in a ton, and it would be £2 5s, per ton. His| A paper was read upon gas street lighting by Mr. T. A. Skelton. 
belief was that with a per system of ing they should be} He referred to the + waste of light which aftended the present 


system of lighting the streets. He pointed out that by the use of 
“‘catoptric” reflectors fixed in a lamp, the light radiating up- 
wards would no longer be neither would it be concentrated 
below, but it would be thrown forward and dispersed or concen- 
trated as might be required along the lly dark interval be- 
tween the lamps. He illustrated his paper by reference to a speci- 
men of a “ catoptric lamp” and 

The Vice-President that in h-street, See, six 
or seven of the “‘ catoptric lamps ” been and 
was much better lighted than it was formerly. 
would reduce the quantity of gas used in the street lamps from 
5ft. to 4ft. per hour and adopt the new lamps, about 20 per cent. 
of the oo tient £2000 a year, would be saved, and the streets would 
be better lighted than at present, 

The business of the meeting being 


able to make the cement for £1 10s, per ton. ey could never 
expect to make a cement equal to Portland cement from sewage. 
A seriew of blocks of cement were e@ some time Alder- 
man Avery and other gentlemen tested the quality of the different 
specimens, They had five kinds of lime, and « mark was placed 
upon each, and to his surprise the gentlemen agreed in putting 
“*No. 1” upon the sewage cement, 

Mr. Fowler said that sewage contained a large amount of com- 
mon salt, and it to him that sewage would therefore be 
materially affeo the weather, Would the sewage cement be 
suitable for plastering rooms? 

General Scott said he had a room in his house plastered with 
the cement, and had not found the least dampness arise from it. 
He was of opinion that the cement would not be affected by the 


weather. 
The next subject for discussion was ‘‘ Milburn’s Drying Pro- 
Mr. Milburn said they could all hope that the discussions which 


had taken place from time to time t the members of that 
Association and other bodies would help them 





On Saturday, the 30th, a number of the members of the Associa- 


tion of M and Sani! eee = jurveyors 
Sl the Sannghes Bote orks at Saltley. Ballon 
works are about two a-half miles from the centre of the 


vexed question of the utilisation of e from its t un- 

sal ion, A great difficulty th which they had to town, 
deal was ee te tree ertr te ge | and the se is conveyed in the usual manner—street drains 
the process oie ne Gaaite eine an Se ee Ne vitation, About a quarter 
been in a great measure solved, At Coventry, where the of a the settling tanks lhe sewage soosives a quantity 
had been tried, the cost of dry manure from sludge was | of milk of lime, which is prepared in works at the side of 
somewhere about 7s, or 8s. a ton. pel ag dear the sewer. These works consist of two large tubs in which 
Manure Company was to combine liquids with They wamed the lime is plentifelly mixed with water and by steam 





allowed. He alleged that the carbines were greatly inferior to 
those of his own manufacture; the barrels were rifle barrels cut 
down to the proper l h for carbines, and therefore contained a 
chamber unfit for carbine eartridges; thatthe breech block, the 
sight, the cones, the furniture, the rod stock, and other essential 
parts, as well of the breech action as the fire-arm as a whole, were 
not of his manufacture. He said that the name of a maker on the 
lock-plate was an indication in the trade that the gun had been 
put together, and as a whole was the manufacture of that maker, 
and the name on the lever indicated that the whole breech action 
was made ing to a patent taken out by him, but which had 
expired. The defendant, on the other hand, contended that the 
overriding name—at any rate with respect to military guns—was 
that on the stock; that the name on the lever indicated what was 
true, that the name on the lock-plate merely denoted that a part 
of the gun was Westley Richards’ manufacture, and further that 
asa matter of fact the weapons in question were what were known 
as ‘‘ Westley Richards carbines.” Thatit wasthe custom of manufac- 
turer generally, including Westley Richards himself, to purchase the 
various articles composing guns from various makers—one maker 
being celebrated for the manufacture of locks, another of barrels, 
others of other parts—and to make them up into complete weapons. 
This was met on the part of Mr. Richards by evidence af the care and 
accuraey used on his part in selecting parts, putti ther the 
guns, and, if necessary, rejecting them before allo em to go 
out with his name on them. Witnesses were examined in open 
court, and the case occupied two days. 

Mr, Kay, Q.C., Mr. Theodore Aston, Q.C., of the Common Law 
Bar, and Mr. W. P. Beale appeared for the plaintiff; Mr, W. 
Pearson, Q.C., and Mr, Clare for the defendants Williamsons, and 
Mr. Hadley for Messrs. Boyd and Wallis, whose affairs are in 
liquidation. 

he Vice-Chancellor said though the case had occupied so lo 

a time it was very simple ; the law on the sulfject was old, an 
had not varied in the slightest. No doubt there had been 
numerous cases where the circumstances had varied. The plaintiff 
had clearly established his case. The defendants were selling 
vamped-up articles, constructed of material sold as old irom, in such 
a way as to lead the public to suppose they were of the plaintiff's 
manufacture. The evidenee of Government officials showed 
that the names of the contractors, and not the makers, were plaeed 
on the stocks, in order to identity the supplier of any defective 
article, and that the name on the lock-plate indicated the manu- 
facturer. The plaintiff had shown that he would be liable to 
grievous loss of reputation if these articles were to be sent out to 
South Africa, where he had connections and his name was well 
known, and he had a right to have this unfair trade—not to apply 
a stronger a He accordingly granted the injunc- 
tions prayed for, 


JupICcIAL COMMITTEE OF THE Privy Councit, June 16, 


IN RE WARNER'S PATENT. 

This was an > a prolongation of Mr, Arthur 

Warner’s patent for improvement in the manufacture of iron, &c, 

La ree rail imperitles feces team Whe metion, ead greet 

i w grea’ 

st — in outa woul be. effected. In 1872 Mr. 

a cost of £10,000, and at present 

There had been great 0 to the in- 

vention, and it was that strikes wo Mr. 
T, Aston, Q.C., and 


. Carpmael, appeared in support of the 
een: Se pier Mr, C. ited 
wn. 


had no return made, 


Bowen represen’ 


Mr. Warner and other witnesses were examined before their 


The Attorney-General was heard on the part of the Crown. 
Sir James Colville gave the decision of the committee, They 
would advise her Mujesty te extend the patent fer five years. 
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10-H.P. HORIZONTAL ENGINE WITH VARIABLE EXPANSION. 


MESSRS, ALEXANDER AND HOSKIN, ENGINEERS, CIRENCESTER. 
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SCALE t+ INCHES = 1 FOOT 






WE illustrate above a neat type of horizontal engine, Joseph Paxton having ested the idea of a structure 








introduced a few months since by Messrs. Alexander and 
Hoskin, of Cirencester, The engine has a cylinder 
10fin. diameter by 14in, stroke, and much care has been 
used by the designers to make all the running and 
wearing surfaces substantial and large. The§governor 
has curved arms and is nearly isochronal, and the 
arrangements for connecting it with the throttle valve 
are neat and reliable. It will be seen that the cylinder 
and valve chest make —— one substantial casting. 
and the ement of the feed-pump is neat andl 
satisfactory. e engine is fitted with double slides, 
and the —— of cut-off can be easily regulated by hand. 
“Although there is nothing very novel or remarkable 
about the engine, it supplies a good example of the 
improvement which has been introduced during the last 
few years into this class of steam engine, suitable 
for employers of small power. 





DEATH OF SIR CHARLES FOX. 

WE announce with regret the death of Sir Charles 
Fox, who died at Blackheath on the 14th inst. He 
was the youngest son of Dr, Fox, of Derby, and was 
born in : that town on the ilth March, in 1810, 
He married at the age of 20 a daughter of the late 
Mr, Joseph Brookhouse, of Derby, who,% together 
with four of his children, survives him, He intended 
when a young man to enter the medical profession, 
and studied for some time with this object with 
his brother, Mr. Douglas Fox. - His natural bent 
lay, however, in the direction of engineering and con- 
structive design, and even in early youth he manifested 
most unusual mechanical skill. He, therefore, relin- 
quished the study of medicine, and at the age of 19 
joined the well-known Mr. John Ericcson, of screw pro- 
peller fame, then in business at Liverpool, to whom he 
was articled, and whom he assisted, among other things, 
at the trial of locomotive engines at Rainhill on the 
Liverpool and Manchester Railway in the year 1829. 
He was then placed by the late Mr. Robert Stephen- 
son on the London Birmingham Railway, then in 
course of construction —first at Watford, and after- 
wards in charge of the Extension{Works from Cam- 
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of iron and glass, up to that time never applied on a 
large scale, Sir Charles (then Mr.) Fox was enabled, 
from his intimate knowledge of aa a, 
at once to jp the importance of the proposal, an 
with his age to work out most of the details. His 
firm took the contract for the erection of the building, 
and work having commenced towards the end of 
September, 1850, the Exhibition was opened by her 
Majesty in m on the Ist of May, 1851. In connec- 
tion with cas ovens Sir Charles, in conjunction with 
Sir W. Cubitt and Sir Joseph Paxton, received the 
honour of knighthood. His firm afterwards removed 
the building from Hyde Park and re-erected it, with 
many alterations and additions, for the Crystal Palace 
Company at Sydenham. Sir Charles had been a mem- 
ber of the Institution of Civil Engineers since 1838. 
He was also for several years a member of council of the 
Institution of Mechanical Engineers. 





Mr. BENJAMIN FoTHERGILL.—A subscription is being 
raised for this gentleman, now 72 age of age, and ren- 
dered quite helpless by an attack of paralysis. Mr. 
Fothergill was for many yearsa foreman and afterwards 
manager of the cotton machinery department of Messrs, 
Sharp, Roberts and Company, and in that capacity was 
intimately associated with the late Mr. Richard Roberts 
in the making of the first self-acting mule, Upon a 
dissolution of partnership taking place in that firm Mr, 
Fothergill became a partner with Mr. Richard Roberts 
in the firm of Roberts, Fothergill, and Dobinson. 
On his retirement from this he commenced 
business as a mechanical engineer, and was professionally 
employed by many ing firms in the manufacturing 
districts. He was one of the jurors for the Inter- 
national Exhibitions of 1851 and 1862, and also for the 
French Exhibition of 1867. About twelve years agohe 
was appointed curator of the Patent Office Museum at 
South Kensington, but he afterwards resumed business 
in London, in which he was unfortunately not success- 
ful. On the Fothergill Fund Cotamittee we find such 
names as Mr, David Chadwick, M.P.; Mr. F. J. Bram- 
well, O.E., F.R.S.; Mr, C. W. Siemens, C.E., F.R.S.; 





den-town to Euston-square, Upon the completion of this work ; under the title of Sir Charles Fox and Sons. During the 45 years | Messrs. Platt Brothers, Oldham ; Mr. John Hick, M.P., Bolton ; 
he joined the late Mr, i yy in the manednstesing firm of | of his professional life, Sir Charles has been asa works of | Mr. C. B. Vignoles, F.R.S., Westminster, &c. Subscriptions 
Bramah and Fox; and some time , upon the death of | magnitude in all parts of the world. He was the inventor of Fox’s | will bereceived by the Manchester and Salford Bank, Manchester. 
Mr. Bramab, became the senior partner in the fim of Fox, | safety switch, and contributed largely to the improvement of the | and the Consolidated Bank, Limited, London and J 

Henderson, and Oo., of — Smethwick, and Renfrew. | permanent way and fittings of railways and of ironwork construo- | by any member of the committee. Mr. Fothergill is entirely 
Since the year 1857 he has in London as a civil and con- | tion ly. His chief work, however, was the building in | without means of subsistence, and we heartily commend the case 
sulting engineer with his two elder sons, who continue the business | Hyde for the Exhibition of all nations in 1851. The late Sir ' to our professional brethren, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 

G and Co., Booksellers. 
LEIPSIC.—A. Twiermeyer, 


Bookseller. 
NEW YORK.—Wi.timer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


*,*- We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will taken of anonymous 
communications, 

*,* dn order te avoid trouble and confusion, we find it necessary to 
inform correspondents that letters ef inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

SurPsurLpeRr.—So far as we are aware the young society is likely to be suc- 
cesafi It is based on sound principles, supplies a want, and has our 
best wishes for its prosperity. It would, of course, be premature to speak 
positively of its future; that will depend on the action taken by those whom 
it is most likely to serve. 

J. B.—We never reply to questions ing 


concernin position of individuals. 
J P. KE. F.—The normal gauge 1s 4/t. Shin. 


the 
The Great Western broad gauge 


is 7ft. 

It. &. (Liverpool).—You can see any published patent specification or 
abstract at the Free Library. 

M. H. 5. (Sunderland).— We cannot recommend you to take such a patent. 
Its validity would be more than doubtful. 

T. T. (Vurnam) —We fear you ure too late to prevent the patent being 
granted, but if the apparatus you have been in the habit of making is the 
same as that patented, the patent will be bad. 

JUVENIS.—There are tions for lidates for public appointments, a8 
Sor example at Cooper’s Hill College, but there are no special examinations 
open to all comers, and on passing which a diploma may be obtained. 

H. W. F.—It ts quite possible that you may meet with what will suit you; 
your services would be very vaiuable to many employers. Your best plan 
will be to advertise, stating what you can do, and the nature of the 
pecuniary arrangement which you wish to make, 

T. J. L. (Ballarat). — We regret that you have found cause to complain. Yu 
can have copies printed on thick payer by paying the extra postage. A good 
horizontal engine would best answer your purpose. It should work up to 
50-norse power. Several that would suit you, by different makers, have been 
illustrated in our pages. The number of THe ENGINEER containing 

particulars of the Waterloo Flour Mills is out of print. 








BRAZING BRASS TUBES. 
(To the Editor of The Brgineer.) 

Sim,—Can you or any of your readers inform me how to braze sheet 
brass tubes, as I find holding the tube over my furnace fire melts it? 
Cannot the two edges be made to unite without using either brass 
shavings or wire ? M. 8. 

June 13th. 

[Our correspondent should try a blow-pipeif gas is available,—Ep. E.] 





CONCRETE BRICK MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Any correspondent would _—_ oblige if he would tell me the 
* y roy 


addresses of some rick- g machines. 
dune 9th. H. 








PRESERVING BELTS. 
(To the Bditor of The Engineer.) 

Srr,—In answer to your correspondent’s inquiry, I beg to say the best 
thing he can use for preserving leather belts is castor oil. Belts so 
treated will not slip, and will last years longer than ordinary belts. 

Furlong-terrace, Burslem, Staff. June 15th. W. E. Mavpock, 





GOVERNORS, 
(To the Bditor of The Engineer.) 

S1z,—Will some of your readers kindly give me the address of any 
maker of a governor which will keep an engine to the same rate of speed 
in case of the whole load being taken off—the fluctuation necessary to 
affect the governor of course excepted ? R. . M. 

Exchange, Bristol, June 17th, 


SUBSCRIPTIONS. 
Tar Enorveer can be had, by order, from any newsagent in town or country. 
at the various railway stations, ort can if preferred, be supplied direct 
Jrom the office, on the following terms (paid in advance) : — 
Half-yearly (including double number) .. .. £0 14s. 64d. 
Yearly (including two doublenumbers) .. .. £1 93. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission pet may 
FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions Sor thin paper — are received at the foliowing rates: 
Subscribers paying in advance, at rates, will receive Tak EnGinerk 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 

THIck PAPER copies may be had if preferred at double postage. 

Remittance by Post-office Order. 


£4. d, Ze. da, 
Argentine Republic 1 11 6 per year. Ttaly., .. «sss «+ 9 0 & per year. 
Australia «. « ll 6 o GUpUR «cs oe ce oe BOS pa 
Belgium .. 6. 111 6 * Matta ~- ine e 
Brash .. «. ineé , Nata oc oe o o 1313 6 
British Columbia .. 1il 6 ” Netherlands .. .. .. 1168 0 (4 
British Guiana .. lll 6 ” New Brunewickk .. .. 131 6 
Canada on 0 lh 6 Newfoundland .. » LNG , 
Cape of Good Hope incé , New South Wale.. .. ill 6 , 
CGiima ww ws 116 0 ” New Zealand.. .. .. 1M 6 o 
Denmark... .. «. 1460 ” Switeerland .. .. .. 116 0 ° 
Denmark via Hull. $50 » TOU ss cs os. oo, SG oS 
oe 06 0e in 6 ” United States... .. .. I'M 6 
Egypt (Upper) oe 116 0 @ West Coast of Africa .. 116 © 
iy « 1l ¢ ” West Indies .. .. « LU 6G 
eo ee ine . 
Remittance by Bill on London. 
4a. a, aa. a. 
Austria .. + 116 © per year. Tonian Islands + » © 6 per year. 
Buenos Ayres - 1M 6 » Norway . - 8850 *° 
e - 160 . Panama - «- AN« 
Ceylon - 160 * Gillies os «co ot os 2B OC 
Chili . »- 1wWO » Russia - 306 
France 11 6 oo Spain oo of of 2136 © 
Grasse 1c ce te ce BM OG o ne so» «6 <« c 2 s.8 
GD ww ce cc ee OBS OC @ Tasmania . lil 6 ‘ 





6d. each. 
following Volumes of Tuk Enarneer can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, ton, 25, 26, 36, ; 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. fo patted eight words. Whenan 
advertisement measures an inch or more the charge is ten shillings per inch. 

vertisements from the cou! must be accompanied by stamps in 

payment, Alternate advertisements will be inserted with all practicable re- 

guiarity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED D x 

Taurspay ronne 2 ———=« ae Ces 

*,* Letters relating to ad and the publishing department of the 
Sere aes to be edivenss te Se Publisher, Mr. Miche, at 

letters to be addressed to the Bditor of Tur Exaineen, 163, Strand. 


Cloth Cases for binding Taz Enarnzer Volume, price 2s. 











DEATHS, 
! On the 14th inst., ‘at the residence ofZhis eldest Blackheath, Sir 
Cnarves Fox, C.B., aged 64 years . Sts ee) ve 


On the 11th inst., at Clairville Mr. Jony 


Nasu, aged 68, late Secretary of the Hereford, Ross, and Gloucester, and 
the Gloucester and Dean Forest Railway Companies. . 
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THE MERTHYR ACCIDENT. 

Tue jury empanelled to determine the cause of a death 
resulting from an accident which occurred at the 
Great Western Station at Merthyr, on the 16th of May, 
have pronounced their verdict, which runs thus :—* We 
consider that the death of Mrs. Elizabeth Morgan was 
occasioned by the collision at the Great Western Railway 
Station, Merthyr, on the 16th of May last, and that such 
collision was caused by the imperfect and reckless working 
of the Vale of Neath section of the Great Western line, 
and the employment of young and inexperienced men, at 
low wages, in the important and responsible duties of 
goods guard, brakesman, examiner, and yard foreman. 
The jury are of opinion that a more eflicient inspection of 
the rolling stock and couplings should be made, and also 
that a sufficient brake-power should be attached to the 
tail of every goods and mineral train.” This verdict 
is, we venture to think, unsatisfactory; but it must 
be admitted that it was not easy to give any other 
in the face of a report by Colonel Yolland. The facts 
are very simple. Twenty-one wagons and a brake-van 
broke away from a goods train on the Abernant incline. 
The train was drawn by two engines, and was provided 
with two brake vans—one in front, the other at the rear— 
and it seems that the train was in charge of a head guard 
and two junior guards. The head guard rode with one of 
the subordinates in the van next the engines. It is said 
that when the broken off portion of the train came toa 
standstill the guard in the tail van put on his brakes 
imperfectly. The wagons, as we know, actually ran back 
down the incline and dashed into a passenger train 
standing in Merthyr Station. We need not detail the 
consequences of the collision. Colonel Yolland, as Govern- 
ment inspector, devoted his energies to determining in the 
first place whether the train was or was not provided with 
sufficient brake power; and in the second, to ascertaining 
whether “ % use had been made of that power if it was 
available. To this end he had a train in all respects 
similar to that which caused the accident taken to the 
identical locality where the rush down the incline com- 
menced. Here the incline was found to be 1 in 200, and 
on this slope the train was easily kept at rest by the van 
brake. Colonel Yolland’s report runs in these words: 
“The gross weight of the train which ran back was 
278} tons, and the brake van 8 tons 13cwt. The experi- 
mental train was taken to the exact spot which the brakes- 
man, Robert Lewis, who rode in the last van, said his train 
reached on the day of the accident. One-half of his van 
was in the tunnel, When the train was placed at rest 
there and began to recede the application of the van brakes 
stopped it. Other experiments were successively tried with 
five trucks and the brake van outside the tunnel, with 
6} trucks and the van outside, with 84 trucks and the van 
outside ; but after that the van did not pull up the train. 
But the van brakes and three of the truck brakes held the 
train when it had receded the length of fifteen trucks and 
the van out of the tunnel. When the line was first opened 
there was a level portion of about eight chains from the 
mouth of the ¢unnel inwards, but from some cause or other 
it is now changed to a gradient of 1 in 200.” Subse- 

uently Colonel Yolland took up an ordinary train of 
thirteen loaded trucks and a van, and this train remained 
at rest on the incline of 1 in 200 without any brake, thus 
aaa eg the train resistance was abnormally high, being 
as much as z}>th part of the gross load, or 11°2 Ib. per ton, 
which is probably one half more than that of an average 

nger train on a good road. As the experimental 
train declined to start back of itself, it is evident either that 
the place where the trucks broke away was not accurately 
defined, or that their resistance was less than in Colonel 
Yolland’s train ; and, in any case, evidence was so far 
afforded that had the tail brake been properly put on at 
once no runaway could have taken place, and from this it 
would seem that the railway company had used proper 
precautions, and that the brake — provided was suffi- 
cient. So far as can be gathered from the report, however, 
it appears that the train really stood, in part at least, on 
a grade steeper than 1 in 200, and this would account 
for the wagons commencing a retrograde movement. 
Even then, however, it is possible that the brake would 
have sufficed to arrest the train but for a point which 
Colonel Yolland overlooked completely. The wagons in 
ascending the hill would run as far apart as possible 
because of the pull of the engines. After the coupling 
van broke that portion of the train severed from the 
remainder would quickly come to rest without much, if 
any, change in the relative position of the wagons, and 
would then begin torun back. If the brake were put on the 
tail-van wheels, then the van would receive a succession of 
“kicks” from the wagons as they ran into each other, and 
the two or three wagons furthest from the brake would 
have moved possibly as much as 20ft. before they were 
stopped. They would, therefore, have acquired some 
velocity, and it is quite possible that their momentum 
would prove sufficient to overcome the resistance of the 
brake, and the whole train would then start down the 
incline. It is possible, therefore, that a brake power quite 
sufficient to hold a close-coupled train at rest would not 
hold a number of locep-eonphed wagons, and it may be 
therefore that the tail was not to blame after all, as 
has been supposed, and that—Colonel Yolland’s experi- 
ments to the con notwithstanding—he really did put 
his brake on as hard as it would tales he — out of 
his van, and so saved his own life. Colonel Yolland does 
not say how his train was taken to the point where his ex- 
periments began. The chances are that it was pushed up, 
and this being so, all the trucks would be in contact, with the 
chains slack, and no “ kick” would have been given to the 
brake-van. It is fpossible, however, that the train was 
hauled up; but the report is, ar ae as to 
the position of the wagons with regard to other when 














the train was left free to run down the incline if it thought 
proper, although the point is one of considerable import- 
ance. In any case we are disposed to believe that want of 
confidence, or of skill, or of courage, on the of the 
junior at the tail of the train, did not contribute to 
the accident, and that there was nothing about the affair 
to justify the jury in asserting that the company employed 
inefficient servants. We do not dispute that, in one sense 
the jury may have stated what was true; but we fail to find 
that any evidence to that effect was before them when 
they considered their verdict. If, however, we justify the 
railway company on this point, the conclusion is, on 
the other hand, unavoidable that the brake-power 
was very badly distributed in the train which wrought 
the mischief. With two engines in front, the proper 
place for the second van was: behind. The engines 
would have required no assistance at the front of the train 
to aid their brakes in pulling up, and it should have been 
obvious to the official who marshalled the train that the 
brakes were required behind. It is not n to add 
that the train could have been worked more gafely had it 
been supplied with more brake vans; but railway com- 
panies are seldom overburdened with rolling stock, and 
there was quite enough brake power provided had it only 
been properly disposed. A suggestion was made in the 
course of the trial that the guard should have run along 
the train and let down all the wagon brakes ; to this sug- 
gestion we attach no importance whatever. It may be 
worth while to suggest to the Brecon and Merthyr manage- 
ment, however, that it is not impossible or even difficult 
to design a very cheap and simple arrangement by which 
the guard from his van could in a few seconds let down ten 
or a dozen wagon brakes, and thus another element of 
safety wouli be introduced into the working of goods 
trains. 

As regards the discovery of the flaw in the chain which 
broke, it is possible that the officials of the company were 
not quite so careful as they ought to have been. It would 
be by no means an expensive or difficult matter to 
arrange for the constant proper inspection of chains and 
drawbars. A few more men would, perhaps, be required, 
but we think the game would be found worth the candle. 
As it is, however, the accident did not result from the 
breaking of the draw-bar, but from an imperfect system of 
working trains on heavy inclines. Shackles and 
drawbars have always been liable to break, and they will 
suffer from this defect while railways endure ; but prudent 
traffic managers will take measures to prevent the breakage 
of a tie-bar from being followed by loss of life or property. 
The only safe way to work goods traffic on a heavy incline 
consists in dividing the engine power, by placing one loco- 
motive in front to pull and another behind to push. 
Colonel Yolland, it is right to point out, deprecates the 
system, asserting that the rear engine will possibly double 
the train up and throw it off the rails. Such an accident 
may have Eenpened, although we cannot call to minda 
single instance of such an event, but the balance of 
advantage is altogether on the side of the system. If 
evidence were required in its favour it would be supplied by 
the daily working of many steep inclines in various parts 
of the world. The Semmering, for example, with curves 
of minimum radius, was worked at first with two engines 
in front of each goods train. A tie-bar broke one day, 
however, and there was a runaway. Very little harm was 
done it is true, but an appalling accident was averted 
almost by chance. After that a rale was made that all 
goods trains should be taken up with one engine at the tail 
end of the train, and for years not a single casualty has 
occurred. By dividing the engine power not only is the 
chance of the breakage of a tie-bar reduced to a minimum, 
but even if one should give way most efficient means are pro- 
vided for preventing the running away of a portion of the 
train. It is usually much more convenient to work with 
a bank engine in the rear of a train than to couple one on 
in front, and besides it saves the draw-bars and frames of 
an engine from many heavy and injurious strains to which 
they are exposed when both engines are coupled on in 
front. If railway companies persist in adopting what we 
cannot help pronouncing a faulty system, then the 
utmost care should be taken to make up the train 
with the preponderance of the brake-power, if not all, 
apart from that of the tenders, at the rear end of 
the train. As we have said, we attribute the Merthyr 
accident neither to want of experience nor skill on the part 
of the guard, nor to vag of brake vans, nor to negligent 
inspection of the and chains; but simply to the 
injudicious way in which the vehicles of the train were 
arranged. Had the train been properly put together, the 
guard would not have been called on to act with decision 
and promptitude, the tie-bar would not have broken, or, if 
it had given way, no harm would have occurred to anyone. 
The verdict of the jury, unfortunately, attributed the 
accident to secondary causes, and completely missed the 
primary agency. This is, we think, to regretted ; but 
we can hardly find fault with the jury, who, we have no 
doubt, did their best, according to their abilities and the 
facts they had before them, to arrive at a sound and 
equitable conclusion. 


HEAT AND WATER, 

Tue relations of heat to matter have been carefully in- 
vestigated by many able men, and from the phenomena 
exhibited by matter in various forms when heated it has 
been found possible to deduce certain laws of the last 
importance in science. But while we admit so much, we 
are also constrained to confess that certain phenomena con- 
nected with the relations of heat and matter require 
an explanation which they have not as yet received, and 
the reason for this is two-fold. In the first place, men com- 

tent to the task have not found time to investigate almost 
isolated phenomena, which from the rarity of their occur- 
rence do not force themselves on our observation ; and in the 
second, from the fact that heat is but a form of energy and 
not an absolute self-existing entity, complications are in- 
troduced into the phenomena to which we refer which per- 
mit plausible but unsatisfactory explanations to be assigned 
for events seemingly so rare that many persons are disposed 
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o doubt that they can occur at all. The relations of heat 
with that form of matter which we call water, are very 
peculiar and it is not perhaps too much to say that they 
are very far from being fully comprehended; and yet as 
the engineer has a great deal to do with heat and water in 
combination, it is extremely desirable that the behaviour of 
the latter under all possible circumstances when submitted 
to the influence of the former, should be perfectly under- 
stood. It would be impossible within the limits at our 
disposal here to go deeply into this subject. There are, 
however, one or two points connected with the subject which 
may be discussed with advantage in our pages. But we 
must caution our readers that we have no intention of 
doing more than calling their attention to a few facts, 
drawing a few deductions from those facts, and leaving to 
others the task of saying whether the deductions which we 
suggest, in anything rather than a dogmatic spirit, are or 
are not justifiable. 

No one will dispute that in all that concerns the gene- 
ration of steam, engineers are deeply interested. The 
process constitutes in itself, perhaps the most important 
application of natural laws to a given end, known in the 
arts or sciences. How much do we understand about the 
operation of natural laws in this particular case? Men 
must have something before them real, tangible, apparent 
to their senses, on which to hang their faith, In spite of 
all that has been written and said on the subject, there is 
a deep-rooted conviction abroad that heat or, as some 
people still call it, caloric, is a distinct entity. It is so 
easy to picture to oneself a fluid set free by the burning 
fuel, poured through the boiler plates, and absorbed by 
the water. Again, water is looked upon as so much ex- 
tremely fine shot into the interstices in which the caloric 
finds its way, and forcing them apart little by little, at last 
overcomes their mutual attraction, and separates them so 
widely that they become steam. Such a theory is readil 
eee It is, in a word, et and it is we know still 

eld by thousands of fairly well-informed men. Others, 
although they will not put their ideas into the same shape, 
0 find it almost impossible to get rid of the notion that 

eat is a material fluid,although they admit that the results 
of its operation are vibration. Now we know that both 
theories are wrong; if anything is certain, it is that that 
vibration of atoms, which is, as we have said, attributed 
to the influence of heat, is heat itself. “ Heat,” says 
Tyndall, “is not matter, but an accident or condition of 
matter; namely, a motion of its ultimate particles.” “The 
condition of heat,” says Rankine, “is a condition of 
energy—that is, of capacity to effect changes,” Rejecting, 
therefore, as untenable the idea that heat is a material 
fluid, we are bound to regard it as a condition or state of 
matter, and for the accepted and precise definition of this 
state we are indebted to Rankine and Thomson. We shall 
not attempt to go deeply into this definition here. It will 
suffice to say that the fundamental suppositions of this 
hypothesis are that bodies consist of atoms; that each 
atom consists of a nucleus surrounded by an elastic atmo- 
sphere; and that thermometric heat consists in circulating 
currents, eddies, or vortices, amongst the particles of the 
atomic atmospheres, giving them a tendency to recede from 
their nuclei and occupy a greater space. From this theorem 
it has become possible to lay down a definite law of the 
operation of heat—to determine, in a word, the dynamics 
of an atom ; and this, be it observed, although at the out- 
set it is as difficult for the mind to conceive the true atom 
as it is to realise a true point or a true line, according to 
Euclid’s definition of each, Just, however, as Euciid was 
able to dispense with an accurate mental comprehension of a 
point and a line, so is it possible to dispense with the per- 
fect perception of an atom. Instead, we may, nay we must, 
take something which the mind can ; and as the 
student invariably regards a point in spite of Euclid’s 
definition as a dot, and a line as a fine pen or pencil 
mark, so in dealing with heat we are justified in identify- 
ing the atom with a molecule, and a y of water as so 
much very small shot, each surrounded by an elastic atmo- 
sphere, and these particles and attendant atmospheres con- 
tinually vibrating or moving among themselves, motion 
never ceasing until the point of absolute zero, or of no 
heat manifestation, or about 461 deg. below zero Fah., has 
been reached-—a state of matter, we may add, utterly un- 
known on this earth. Once we have got thus far, however, 
we are stopped by an impenetrable wall, beyond which we 
cannot go, Why the particles should possess motion—in 
other words, why heat should exist, or why it should be 
stored up in matter as it is, we can no more explain than 
the action of gravity. The hypothesis of heat, as we have 
given it, is good so far as it goes, because it is consistent 
with known facts. But it must be borne in mind that 
heat, orstrictly speaking, that form of energy known as heat, 
may produce effects of which we know next to nothing; 
and that its operation on various bodies is marked by 
certain anomalies which are not as yet fully accounted for. 
And this is specially true of water. The first action of heat, 
for instance, is to cause expansion. The atoms of the body 
tend to separate and vibrate through larger arcs or ranges. 
But water expands as it loses heat from a temperature of 
39 deg. Fah. downwards, This has been explained by the 
theory of crystallisation. The particles apparently begin to 
segregate themselves, and to leave open spaces between each 
group. Why this should be, however, cannot be explained 
until we know why crystallisation takes place—a profound 
mystery to the entire scientific world at present. The fact 
exists, nevertheless, and it supplies a somewhat familiar 
example of the truth that heat may produce, as we have 
said, effects of the true nature and sequence of which we 
are in total ignorance. It would be opposed to our 
’ experience, for example, to say that by the application of 
heat we could solidify mercury; but there is not any 
difficulty in imagining, when we have the expansion of 
water with cold before us, that a fluid might exist which 
would solidify under the influence of heat. It is essential 
to the comprehension of the line of argument we are 
adopting that our readers should realise the fact that heat 
is but a form of motion; that motion can be changed into 
heat or heat into force, but that we do not know the 


precise conditions which determine the conversion of heat 





into any other given form of energy. Thus heat, light, 
and oe mechanical work, and magnetism, are all de- 
velopments of energy. But it would be erroneous to assume 
that we know crag when héat will become mechanical 
work instead of light or electricity. We do generally, and 
we can predict with tolerable accuracy the conditions 
determining the form which energy may assume, but 
nothing more. In a word, we do not know all about heat 
and its mode of operation, its influence, and its trans- 
formations. The world has a great deal to learn on the 
subject, and nothing can be more fatal to the spirit of 
investigation than to believe that our knowl of the laws 
and phenomena of heat has reached the culminating point, 
and that Rankine, Joule, Clausius, Thomson, and Tyndall, 
have told us all that can be told on the subject. 

Presuming then that we do not yet know all that is to 
be learned about the relations of heat and matter, let us 
see whether out of this very ignorance we may not be able 
to draw some deduction of value. Let us, for example, 
apply our want of knowledge to the case presented to us 
by a boiler explosion, We shall be the last to dispute 
that nine hundred and ninety-nine boiler explosions out 
of a thousand occur from perfectly well-known causes; but 
we submit that certain events tend to show that boiler ex- 
plosions may occur—but we do not say they do occur, be it 
remarked—from causes which are not understood and from 
the operation of laws not yet recognised. We have in 
every boiler, when under steam, an enormous quantity of 
energy stored up; that energy is practically in the same 
condition as the powder in a gun—it needs but the touch of 
the trigger to set it free. The millions of foot-pounds of 
work stored up in a large boiler do not operate as work at all 
because the motion essential to the performance of external 
work is not permitted to begin among the particles. The 
condition is precisely that of a piston of an overloaded 
engine—reduce the load and the piston moves, and the steam 
impelling it will give off hundreds of thousands of foot- 
pounds each minute, although before it was inoperative. 
Reduce the load on the water in a boiler, and the energy 
stored up can become motion, work will be done, and once 
it commences the result is seen in rent iron, shattered 
buildings, and torn and mangled human beings. There is 
not a boiler at work to-day that does not contain within 
its shell a force sufficient to rend it into atoms, and to 
create destruction around it. Is it then impossible that 
a condition favourable to the performance of external 
work may arise within a boiler? Is it certain that 
the stored up work cannot get permission to begin to mani- 
fest itself? Can it be proved that the only manifestation 
of the influence of heat on water consists in the conversion 
of portion after portion into steam? Such questions as these 
must not be dismissed a It will not do to assert 
that heat invariably, at all times and at all seasons, converts 
water into true steam, and does, and can, do nothing else 
with it. We have in a mass of heated water a condition of 
matter not remote from that condition of unstable equili- 
brium which obtains in explosive mixtures of or 
solids, Only aspark is required for the letting loose of the 
energy stored up in gunpowder or dynamite; and it ma 
yet be found that the equivalent of a spark exists wit 
regard to the stored up energy in water. Indeed, we know 
as it is, that‘an equivalent does in one sense exist. The 
equivalent is the fracture of the envelope containing heated 
water under pressure. A moderately large rent in a boiler 
will cause a reduction of resistance sufficient to establish 
free motion among the atoms in repulsion, and the destruc- 
tion of the boiler is complete in a moment. It is ible, 
indeed, to have an explosion of any violence we shen 
is simply a question of opening a sufficiently large rent to 
set the water free to expand and do work. If the opening 
is great enough, the water stored within the boiler will, to 
all intents and purposes, explode; and this, we maintain, is 
one of the manifestations of heat energy on water which 
has not been investigated as fully as is desirable. It 
may be urged that water cannot explode. Any one who 
has been in a rolling mill working with watered rolls knows 
the contrary; each time a hot goes through, we have 
a volley of reports as though so many rifles had been dis- 
charged. Water quite freed from air may be heated to 
312 °g without boiling, and will then detonate like so 
much fulminate of mercury. It is difficult to believe 
that in such a case  f true steam is produced; the proba- 
bility which we would urge on the attention of our readers 
is that instead of a portion only of the atoms of water flying 
apart to the distance required to produce true steam, a mani- 
festation of energy takes place simultaneously through the 
entire mass of water, be it a drop ora ton, and that the 
result is a very considerable dilation of the entire mass 
without the production of true steam. That such a 
dilation is ible has been proved by laboratory experi- 
ments, in which the whole of a small quantity of water has 
been caused to become invisible, although the resulting 
steam, if so it may be called, did not occupy more than 
two or three times the space originally filled 4 the water. 
If we nt this to be possible in the case of the 
water in a steam boiler, we admit nothing but that 
heat can manifest itself as a form of energy in a way not 
usually met with. It is no more inconsistent with reason- 
able presumption to sup} that the work stored up ina 
boiler should suddenl displayed in the tangible form 
of dilating the whole mass of water, and driving its 
particles further apart, than it is to suppose that the, only 
effect of the operation of a furnace will be to produce 
steam. It is contrary to experience to suppose that such 
a dilation can take place, but only to an experience 
which it may be asserted is limited. It may be pointed 
out again, that in every case where a boiler bursts with 
violence the exploding power of water is clearly proved. 
If it is ed that water cannot explode—hy explosion 
_ _— ere ew disseverance of 9 Pony of aig d into 

e possible spray, a of m the 
natural repulsion of the pa dae te betiben 
must| the violence of a boiler explosion from any cause, 
such as corrosion or over-pressure, or shortness of water, 
remain utterly without tion, But we know that 
the natural cohesion of molecules is here overcome 
in an instant; and that water highly heated does explode 





like so much gunpowder, and that to cause highly-heated 
water to explode it is, for one thing, only necessary to 
remove the pressure suddenly. From this follows- the 
deduction with which we must conclude this article, 
namely, that if it be possible for water to explode under 
one condition, well understood, that it is not impossible 
it may explode under other conditions not understood, 
and as a result of strictly natural laws, the operation of 
which has not yet been recognised. 





RoyYAL AGRICULTURAL Socrety’s SHow AT BEDFORD.—The trials 
of implements will commence on Monday, July 6. Trials of drills, 
horse-hoes, manure distributors, wagons, carts, shepherds’ huts, 


Soaies vans, &c., will take _— near the sho and will last 
until Saturday, thellth. On Saturday, the 11th, theimplement 
will be open from nine a.m. till p.m, ; 


ion to the public 
2s. 6d. each person. On Monday, the 13th, the entire sho ard 
will be open from half-past nine o’clock in the morning, at which 
hour the judges will commence ins the live stock, and 
making their awards, ard will close at seven inthe evening. 
The show will terminate on Friday, the 17th. Admission to the 
entire sho can be obtained on each of the days from Tuesday 
the 14th to Friday the 17th inclusive, from eight in the mornin 
till seven o’clock in the evening. The sho will be cleared o 
visitors each evening at eight o’clock. The president is Mr. Edward 
Holland, and the ste of departments are—Live stock ; Mr, 
Leeds, Mr. Ridley, M.P., Mr. Wakefield, Hon, W. Egerton, M.P. 
Implements: Mr. Booth, Mr. Whitehead, Mr. Jabez Turner, Mr. 
Bowen Jones. Finance and showyard receipts; Lieut.-General 
Viscount Bridport, Colonel Kingsoote, M.P., Mr. Davies, Mr. 
Randell, Mr, Torr. Forage: Mr. C. Stephenson, General arrange- 
ment of show ; Mr, Brandreth Gibbs, 


- SuB-WEALDEN EXPLORATION.—Mr, Willett, hon. secretary to 
this undertaking, recently reported that up to the date of his 
report, a total depth of 967ft. 8in. had been attained, so that 
the present contract to bore 1000ft. may be taken as virtu- 
ally complete. A continuation of the work will require an imme- 
diate expenditure of £500 for lining tubes, and every additional 
foot bored to 1500ft. or 2000ft. will cost at least £2. Thus to enable 
another 500ft. to be bored subscriptions to the amount of £1500 
must be forthcoming. He reports thatthe Diamond Boring Com- 
pany, having done the work thus far so well, and having the needful 
plant and appliances on the spot, are in a specially favourable 
position for continuing the operations. The boring continues in 
the Kimmeridge clay. At a depth of 883ft. the core contained a 
shell of the Arca species, which is entirely new to science. Mr. 
Willett also reported that ata meeting of the central committee, 
after hearing and considering the financial report and statement of 
the progress of the work, the following resolution was moved by 
Sir Sa Hawkshaw, O.E., F.R.S,, and carried unanimously;— 
“That, as such important economic and scientific questions are 
awaiting solution by the completion of this undertaking, it is most 
desirable that the work should be continued, and that a sub-com- 
mittee be appointed to draw up a statement and an appeal for 
uniary support, and that such sub-committee consist of Pro- 
essor Ramsay, F.R.S., Director-General of the Geological Survey 
of England; Mr. John Kvans, F.R.S., President of the Geological 
Society; and Mr. J. Prestwich, F.R.S., ex-President of the Geo- 
logical Society.” These gentlemen having consented to act, the 
hon. secretary solicits subscriptions, that the desired result may 
be attained. 

Tae SANDWELL Park TRIAL SINKING.—A thousand guineas each 
have been offered this week for hundred-pound shares in the Sand- 
well Park Company; and an announcement indicating a more 
brilliant success has rarely been made. Prem. is a figure 
not often seen in share lists, or rejoiced over by investors. It 
almost reads like a story of El Dorado, or of the benevolent 
eccentricity of some genie of the “Arabian Nights.” Many sport- 
ing men have, no doubt, made a lucky hit at the Derby this week, 
and in some cases a good ‘‘tip” has led to large winnings, but at 
Sandwell Park we see not the result of a chance speculation, or the 
proceeds of a wild gambling transaction, but the legitimate success 
of sound judgment, judicious enterprise, and dogg perserverance. 
Most heartily do we congratulate the shareholders in this happy 
undertaking, and chiefly its original promoter and principal worker, 
Mr. Henry Johnson, who has won both wealth and laurels, and 
richly deserves them, We briefly announced last week that the 
thick coal had been reached, and we may now add that a borehole 
was at once put down through it, proving it to be 6 yards 2ft. din. 
in thickness, and so far as boring could determine, it appeared to be 
of very fair quality, The work of sinking through it commenced on 
Monday, and at the time of our going to press 13ft. had been 

netrated, and the quality was reported as ex! ingly good. 
The depth from the surface at which the coal was struck was 418 
yards. The sinking is at present a single shaft, 10ft. in diameter 
in the clear, and 424 yards deep. It contains three lifts of pumps, 
14in. in diameter. The pumps are carried down to a depth of 232 
yards, the sinkers working 192 yards below the water, It has 
occupied three years to sink, and has been carried out without a 
single breakage of any moment, and without a single accident to 
life or limb—not even so much as a broken finger. The estate 
belongs to the Earl of Dartmouth, and the first load of thick coal 
was sent to his lordship last Wednesday, and no doubt received 
with great So gemey e extent of the property is 1700 acres (on 
a — of 6d. per ton on all), in inly as a market as any 
in Europe, having canals, a and through it, lying 
within three miles of the town of Birmingham, and singularly free 
from surface buildi As might be expected, the good news was 
speedily disseminated, and considerable excitement was produced 
at West Bromwich, Handsworth, and Smethwick. The church 
bells were set ringing, flags were run up, and gladness prevailed 
throughout the district. The time for the general rejoicing of the 
shareholders and the local public is not yet fixed, but we under- 
stand it is to be on a scale worthy of the event, and far exceeding 
anything that has ever been before attempted in the Black Country. 
A fine sample of the coal—about 4 cwt.—was exhibited on Change 
at Birmingham on Thursday, and examined with considerable 
interest. The launching of scheme is due to the exertions of 
Mr. Henry Johnson, who, single-handed, without directors, 
bankers, lawyers, or brokers, suggested, in a report to the public 
(after having made terms for a provisional lease), the desirability 


of testing this new region beneath the permian rocks. He put the 

uired capital at ,000, divided into two hundred shares of 
£100 each. In ten days the shares were all taken up, and then 
from among the shareholders a board of tors was 
formed, who at once appointed the bankers and solicitors, and 
el Mr. Jo as secretary. Without loss of 


and persev ted until the present success has 
attained. In uence of the great depth and the increase 
the price of sanheriale ere was an itional call of 
£10 per making share paid up ; but now few share- 
All thi i it would be difficult to find in the annals of 
minin; history of any enterprise carried out so and 
brought to so ha an issue, We are glad to learn that Mr, 
Johnson has for himself a very large interest in the com- 


tutes connected with mining and indicating their high 
appreciation of the skill and the ne hs in carry- 
of wi 
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Grants and Datesof Provisional Protection for Six Months. 


1889. A new or improved InpELiBte Inx, John Garrett Tongue, South- 
Gate Pee London.—A communication from Pierre Auguste 


Gaffard, P: 

1840. Improvements in the of Fisnixo Rops, and in tools for or 
connected therewith, Alexander Jack, Glasgow, Lanarkshire, N.B. 

841. Improvements in the uction of Nrrric Aorp, Eustace Carey 
Prentice, Stowmarket, Snffolk.—25th May, 1874. 

42. Improvements in Borers for hot water apparatus, Robert Harlow, 
Heaton Norris, Lancashire 
1843. Improvements in the manufacture of STEEL eye te PaDes, 
Scoops, and such like Aawe gy oar Charles Denton Abel, So 
buildings, Chancery-lane, London.—A communication from Thomas 
Jefferson Blake, Pittsburg, Pennsylvania, U.S. 

1844. Improvements in apparatus for RecuLatino and ConTRo.uine the 
Action of Marine and other Enorves, William Murdoch, Glasgow, 
Lanarkshire, N. 

1847. Improvements in the art or process of Repucrna Iron and other 
ores, the production of steel, and in apparatus for the practice of the 
same, Norman Wheeler, New York, U.S.-—-26th May, 1874. 

1848. An economical Foop and Ice-presErvinGc Apparatus and ventilator, 
and portable refrigerator, Frederick Coles, Red Cross-square, Great 
Lge wren ndon. 

1850. in the of Lace in twist lace machines, 
Robert Scott band George Trueman, Russell-street Mills, Nottingham. 

1852. An improved Compounp Wincu for raising and lowering carriage 
and other windows, Albert Thompson Adams, Kenley, Surrey. 

1854. Improvements in Ciearers for Sik, Corron, and Vither like 
—— Samuel Ward, Nottingham. 

856. Improvements in Ruppers for SCREW-PROPELLED Vessets, Alfred 
a Newton, Chancery-lane, London.—A communivation from Otto 

ig te Fiume, Dalmatia, Austria, — 27th May, 1874. 

1460. in the cture of BREECH-LOADING FIRE-ARMS, 
‘Anatole Gérard Ghose Paris.—27th April, 1874. 

1559. Improved apparatus for GrappLinc SUBMERGED Onsects and TaKiNG 
Sounpines, Alexander Melville Clark, Chancery-lane, London. — A 
communication from Jean Baptiste Toselli, Paris.—2nd May, 1874. 

1601. Improvements in the preparation of Caustic ALKALI Packacrs, 
Alfred Vincent Newton, Chancery-lane, don.—A comm tion 
from Benjamin Talbot Babbitt, New York, U.8S.—6th May, 1874. 

1688. Improved —— or Devicine of Carps, by which games of 
amusement can be played, Matthew Henry Cowell, Buffalo, New York, 
U.S.—12th May, 1874. 

1715. Improvements in eo or LIGHTING, VENTILATING, and Frre- 
PROOFING BurtLprnos, part mater: and 
appliances, and to ships, Thaddeus Hyatt, Ghenseste quien, Hyde 
Park, London.—1lith May, 1874. 

1737. An improved apparatus for Deapentne the SHock arising from 
Co.uisions on Rartways, parts of which are also applicable for the 
je rotection of ships of war and for other similar purposes, Henry Allen, 

runswick Villa, New Thornton Heath, Surrey, and Matthew Fitz 
patrick, Bloomsbury, London.—16th May, 1874. 

1755. I in y for Currine and Scorinc CARDBOARD, 
Straw Boarp, ScALEBOARD, and other similar substances, for making 
boxes for bookbinders and other similar purposes, James Salmon and 
Daniel Nickols, Manchester. 

1763. Improvements in the manufacture of ArTiFIcIAL Stone and ap 
ratus therefor, W: Lloyd Wise, Chandos-chambers, Adel rh, 
London.—A communication from Felix Preusser, Leipzig, Saxony.— 
18th pees 1874. | 

1783. Pp hi 
ture a —- Pren, ¢o— Annette Voi 
8t. Pancras, London.—19th’ May, 1874. 

1829. Anew or improved method of PREPARING or RenpERING WRITING 
Papsr available as a means of ADVERTISING, and applicable to envelopes, 
Percy Frederick Tarbutt, Streatham, Surrey. 

1831. Improvements in Meratiic Connections for ATTACHING NECKTIES 
and other similar habiliments, Henry Percy Holt, Royal Insurance- 
buildings, Leeds, Yorkshire. — 2rd May, 1874. 

1846. Imp! in the t of ARTIFICIAL Yeast PowpDER 
and prepared flour of a self-raising character, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Edward Peers 
Eastwick, New York, U.8.—26th May, 1874. 

1849. Improvements in the means of Gurpinc, Drivinc, and Brakixe 
VEHICLES Victor on le rails, Hamilton Lee Smith, Westminster- 

Victoria-stree' reet, Westminster. 

1851. Impro' in tus for CARBURETTING Arr and ting 

the supply to the burners, Alexander Melville Clark, Chancery-lane, 


Goate 














to be employed in the manufac- 
e, Bidborough-street, 











London. — A communication from John Madison Cayce, Franklin, 
ee Tennessee, U.S. 
Improvements in SupMarine and other TeLecrapHic CABLES, 


Geusiniene Zanni, Highbury, London. 

1857. Improvements in Miners’ Diats or CirncUMFERENTERS, Joseph 
Louis Casartelli, Market-street, Manchester.—27th May, 1874. 

1859. Improvements in Dressinc Macuines, or apparatus for sifting 
meal, pollard, and other substances, Thomas Staniar, Manchester. 

1860. Improvements in Door Fasteners for RAILWAY Wacons, James 
Leach and John Leach, Chorley, Lancashire. 

1861. Improvements in apparatus for Geranatine Su BSTANCES of different 
specific gravities, Edmund Edwards, Sc cery- 
lane, London. 

1862. Improvements in the construction of Horse Hoes, the same being 
— le to drills and cultivators, George Onley Gooday, Stanstead, 





1808. Imsprovements in the means employed for Warmixe and Venti- 
LaTING Factories, Scnoors, Caurcues, and other public buildings, 
also private houses or apartments, Stephen Ballard, Colwall, Hereford- 
shire, and Matthew Pitts, Stanningley, near Leeds, Yorkshire. 

1864. ye in PowEr Loos, and apparatus connected there- 
with, Alfred Heald, Nottingham. 

1865. Improvements in CLampine TooLs and Screw Wrencues, Thomas 
Herbert Marsh, Oatlands, —— —A communication from Israel 
Kinney, London, Ontario, 

1866. A new and improved Toy, ion Jewitt, Kentish oo London.— 
A communication from William W. Rose, New York, U 

1868. Improvements y for el or Forcine 
—_ AIR, or other fluids under pressure, William Oram, Salford, 





re. 
1869. Improvements in UmBRELLAs and Parasors, John Henry Johnson, 
coln’s-inn-fields, London.—A communication from Louis Eugene 


1870. Improvements in the Treatment and Purirication of Socar and 
SaccHaRine Marrers, and in the apparatus employed therein, James 
oe. ae -lane, London.—A communication from Morez Wein- 


1871. Geom in UmBretias and Sunsuapes, James Willis, Stocks- 

orks, hear Sheffield. 

187 in tus for Inpicatinc the Vetocity of 
eases of any Revotvinc Swart or SPINDLE, Beauchamp Tower, 
Moreton, Essex. — lay, 1874. 

1874. Improvements in TrREaTING MINERAL CoaLs by Acips, Stanislas de 
Nomaison, Perigueux, France. 

1875. Improved constructions or forms of Screw Boxts and Nuts, and 
in appurtenances or appliances connected therewith, and with o: 
bolts and nuts to prevent them working loose from vibration or other 
causes, Matthias Neuhaus, a Strand, London.—Partly a 
communication from  ifeorcar, Gomrc 

_ eg mr in ICAL Lng tee ong or Liximents, Eveline 

unge' 

1878. Improvements in machinery for putting C CAPSULES on to ‘on and 
other vessels, Otto Julius Scholz, Sand- Woolwich, Ken 

1879. Im ents in SAWING MACHINERY, J! Hall and William Hall, 


Wilford-street, Nottingham. 
1880. Improvements in a tus for Inpicatine the Revo.urtions of the 
PROPELLER SHarts ae shafts or revolving 
1881. Improved 
the PappLe WHEELs or Screw Proreiers of Steam VeEssELs, applicable 








also to dents Hoagie of cteam steam engines, Henry James Barr, Culter 
House, near A’ 
1882. Im: dressing an 
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ead, 

1883. Improvements in the construction of HypRavtic pa, 
Davies, Manchester.—A communication from George Smith, Do: 

1984. I ts in macht apparatus for PREPARING CoTTo 
and other fibrous materials for Tecmo, James Higgins and Thomas 

Whitworth, Salford, Lancashire. 

1885. Improvements in EsvLtioscoprs, Alexander —— Clar! 
Chancery-lane, London.—A communication from Marie Ed 
Malligand and Euphrésine Elizabeth Brossard-V: 

1886. ety - in — Charles John Rowecll, Wal Walbrook, 

a lay, li 
in the manufacture of Harp ConFectionery, William 


Pickles 
1889. Improvements in 
Sre.iivg, James Hogg, 





for Tracurna the Atpmaper and 
road, Denmark Hill, Surrey, 








1890. An improved Hyprav.ic Governor for Steam Enoives, the same 
also ai le to other kinds of , George Lambert 
Willis, jun. wery- , Felton, Northumberland. 
1891. Improvements in Braxes for railway carriages and wagons, and for 
wagons, and other vehicles employed on tramways and 
common roads, Andrew Brown, Edimburgh, lothian, N.B. 
1892. Improvements in Revo.vution Impicators and Recorpers, Edward 
Wildman Whitehouse, Thurlow-road, yo Middlesex. 
1894. Improved mechanism and arrangements for WorKING TELL-TALE 
and other S1onats and Swircues, John Ford, 
1895. Improvements in the construction of FuRNACES and their Fives for 
the prevention or consumption of smoke, James Campbell and cis 


yy, Renfrewshire, 

1896. Improvements in Packina for the Srurrisa Boxes of Sream 
Enoives and Pumps and for other joints uiring to be made steam, 
air, or water-tight, Jesse Kirkman, Chorley, 

1897. An improved Packrna for FRAGILE ARTicLes, John Irving, Patcham, 
Sussex.—A communication from Oliver Long, Brooklyn, New York, 


1898. Impr its in hi for PURIFYING and Grapino MIpDLINas, 
William Robert Lake, South n.—A communt- 
cation from Simeon Howes, Alpheus Baboosk, Seamen Babcock, and 
Carlos Ewell, Silver Creek, New York, U.S. 

1899. Improvements in ay apparatus for Composine Typ, Adam Millar, 
Brooke-street, Holborn, London. 

1900. Improved machinery for Breakrna, Scurcarne, and Hack.ixo 
Frax and other fibrous materials, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Hartog , Paris. 

1901. An improved Composition for Pavina STREETS and other places, 
Ernest George Henry Shum, St. John’s-wood, London.—30th May, 
1874. 

1902. Improvements in the mode of and apparatus for Currina Fancy 
Desians on piled or long-haired fabrics, Arthur Charles Henderson, 
Southampton-buildings, Holborn, London. — A communication from 
Maric Alexandre Stanislas Aubert, Rheims, France. 

1903. Improvements in apparatus for Ixpicatine the Revotutioys of 
Stream Ewnorne or other Ssarrs or revolving surfaces, Frank Henry 
Jersen, Rodney-street, Pentonville, London. 

1904. Improvements in Fastentnas for Earnrinos, George Carter Haseler, 
Birmingham. 

1905. Improvements in RarLway Brakes, and in means for operating 
the game or other brakes, John Clark, Silchester-road, Kensington, 

- on. 
a Apparatus combining Bepstrap, Beppina, TaBe, Seats, SHELVES, 
x, adapted for use in cabins, summer-houses, tents, marquees, 
| dwelling rooms, George Ritchie, "Hounslow, Middlesex. 

1907. Improvements in Desks, Despatcu Cases, and other similar 
articles, Alfred Watson, Grange-road, Finsbury Park, London. 

1908. Improvements in the mode and apparatus for InpicaTinc the 
Nomper of Strokes or Revocutions made by an Enoine or other 
machinery in a = space of time, William Armitage Brown, Victoria- 
road, Peckam Rye, Surrey, and John Palmer Woodcock, Tor Villa, 
St. Jobn’s-road, Brixton, Surrey. 

1909. A new or improved aj ad apparatus for Inpicatine the Srrep of 4 
and other machine: ships, suitable - for other purposes, Lew: 
Potter Muirhead, Glasgow, Lanarkshire, N.B. 

1910. An improved mode of obtaining Morive Power, Alfred Vincent 
Newton, Chancery-lane, London.—A communication from Alexis de 
Bisschop, Paris. 

1911. enteemmento in the manufacture of TurvuLaR or ANNULAR 
Castinas, William Henry Willans, Leavy Greave, Sheffield. 

1912. An improved machine for Horie and Currixe Ovr Roor Crops, 
Thomas Fisher Salter, Attleborough, Norfolk. 

1913. Improvements in STopPERING Borries, Alexander Melville Clark, 
Chancery-lane, don. — A communication from Edward Clark, 
Newark, Essex, New Jersey, U.S.—Ilst June, 1874 

me Improvements in Wuee.s and Axes, Thomas West and Robert 

tt Brookes, Devons-road, Bromley-by- "Bow, Middlesex. 

1918 5. og mth in the Treatment of PuosrHates of Love, and in 
the production of valuable products thereby, Benjamin Tanner, North 
Strand, Dublin. 

1916. Improvements in apparatus for Fitterine or Seraratine Liquips 
from solid matters contained therein, John Henry Johnson, Lincoln’s- 
_ — London.—A communication from Victor Edgard De Loynes, 


tus connected 
on.—A communi- 








197, Im 7. linprovement in Steam Borters and the ap) 
therewith, Albert Sauvée, Parliament-street, 
cation from Casimir Dechamp, Lyons, France. 

1918. Improved Couptines for Macuine Bextixo, William Henry Chase, 
jun., Fenchurch-street, London. 

1919, Certain improvements in Looms and their application for the 
weaving of wire, James Moore, Coventry, Warwic 

1920. Improvements in Looms for WEAV in, Christopher Catlow, Burnley, 


Lancas 

1921. Improvements in Prope.uine Vessets and in apparatus to be used 
yd —_ purpose, Abraham M. Newman-street, Oxford-street, 

ndon. 

922. Improvements in Sarery Vatves, Samuel yo oy Snowden, 
Down’s-crescent, Amherst-road, Stoke Newington, London. 

1923. A new or improved mode ‘and means of STOPPERING BorTLes and 
other vessels, and construction of stoppers therefor, John Lamont, 

w, Lanarkshire, N.B. 

1924. mprovements in the manufacture of MeTa.iic Tupes, and in 
machinery or apparatus to be used in the said manufacture, Charles 
Walker Torr, Birmingham. 

1925. Improvements in the manufacture of Castors for FURNITURE and 
other purposes, James Atkins, Bi ‘ham. 

1926. Improvements in for the manufacture of 
STENCH Traps, partly applicable. to other purposes, John tt 
Tongue, & -lane, London.—A communi- 
cation from William Aloysius Butler, New York, U.8.—2nd June, 1874. 

1929. A new or improved instrument or apparatus for Dritune and 
Taprina or Screwrna Marys under pressure, and attaching pipes, 
cocks, or connections thereto, Leo Ignatz Leopold Schanzer, essa, 


Russia. 

1931. Improvements in Paper and Pasrrspoarp Boxes and in machines 
for g the same, and for cutting and kerfing paper and pasteboard 
therefor, Benjamin Joseph ills, 

London.—A (oe) from Henry Renno Heyl, Philadelphia, 
Pennsylvania, U. S. rate June, a 

1937. Imp tus for CrusuinG Orgs an 
BREAKING Grows, — for c! Fasng ad brea and breaking other hard and brittle 
substances, Henry Rowland orkshire. 

1939. An impeoved machine or qpuates ak aoe the Pret or Skin 
from Porators and other like vegetable substances, Thomas Mortlock, 
Shafton-road, South Hackney, London. 

ne. _ ved apparatus for JURRING and WASHING SHeerskins, John 

og | Plenty, Bristol, Gloucestershire. 

ue mprovements in apparatus for Workine the Vatves of STeaM or 

WarTER PRESSURE ENGINES, Henry Davey, Leeds, Yorkshire. 

1945. Imp for FixisHiva PRINTED SHEETS of 
Paper, * Henry Joseph Gill, Upper Sackville-street, Du 

1947. oe ete nee in the manufacture of Corners and other metal 
musical wind instruments, Eugene Dupont, North-street, Marylebone, 


ion. 

1951. ee apparatus for Extractinc Greasy and Farry Martrers 
from various waste substances, William Edward Newton, Chance 
lane, London. — A communication from Frederick William Ralph, 
Brussels, Belgium.—4th June, 1874. 




















Inventions Protected Six Sonne ot on the Deposit of 
Compl Specificatio: 

1936. Improvements in Ratumar CaRRIAGE eal and Axte Boxes, 

Haseltine, Southampton dings, London.—A communication 

from Aaron Higley, Cleveland, Ohio, U.5S.—4th June, 1874. 


2001. An improved method of for Dressine MILisTonEs, 
George Haseltine, Southampton buildings, ion.—A communication 
from Seth William H. Smith, and Henry Merrell, La-Crosse, 


Dean, 
Wisconsin, U.S.—9th June, 1874. 
Patents on which the Stamp Duty of £50 has been Paid. 





1578. Suips or Vessers for transporting petroleum, &c., John Henry 
Jol sutoten’ feldn London.—1l4th June, 1871. 

oo EXTRACTING OLIVE Om, &c., Giacomo Eduardo Marchisio, Portman- 

: — 14th ™_ 1871. 

1608. EWING cutnes, Joseph Buchanan Robertson, Lurgan, Armagh, 
Ireland.—19th June, 1871. 

1683. Comarne Woot, &c., John Crofts, Richard vem, and John King, 
Hunslet-lane, Leeds, Yorkshire. —27th June, 1871. 

1491. Hanmonivus 4 &e., William Robert Lake, South 
London.—5th June, 1871. 


+ hoilal 








Patents on which the Stamp Duty of £100 has been Paid 

1704. Enotes for Borinc Rock, &c., Frederick Bernard Deering, Duke. 
street, Westminster.—1l0th June, 1867. 

2058. Power Looms, Erastus Brigham Bigelow, Gresham Hotel, Dublin, 
Ireland.—12th July, 1867. 

1748. ILLumr~atine Gas, George McKenzie, Glasgow, Lanarkshire, N.B. 
—l5th June, 1867. 

1730. Brau am, Edward Thomas Hughes, Chancery-lane, London.—13th 
June, 1 


Notices of Intention to Proceed with Patents, 
e Openinoe or Separatine Piares of Iron, &c., Isaac Davies, Briton 





erry. 

422. Attovs of Inox, Alexander Brown th ton-h 
Holborn, London. —A communication foun "he Foundries and Forges 
Company.—2nd February, 1874. 

444. Reriecrors, George MacCallan, Johnstone, N.B. 

453. THRosTLe, Worstep, SPINNING, and DovBiine Frames, Samuel 
Makin and William Skerratt, Salford. —4th February, 1874. 

7“ Squeezine or Exrractine the Liquip Matter from Spent Tan, &c., 
osep 

470. STEAMSHIPs, Thomas Page, Reform Club, Pall re Westminster. 

472. Turnnino Down and Fitrino the Gussers and oth er sore Boots 
and SHogs, Henry Alfred Oldershaw, South t Holborn, 
London. 

479. Steam Cuvtivatinc ImpLements, James Backhouse, Armley, near 

8.—5th February, 1874. 

483. Seccrino Watcues and Vatvapies, William Cozens Thwaites, 
Grasmere Villa, Clyde-road, Redland, Bristol 

486. Prime Movers actuated by the explosive force of mixtures of gases, 
Samuel Ford, Lansdown-place, South Lambeth, Surrey. 

490. Motive Power, John Barnett, Kennington-road, Surrey. — 6th 
February, 1874. 

a - for Cioars, &c., Richard Quin, Poland-street, Oxford-street, 

ndon. 

499. Bis-cocks or Cocks for drawing off water, Frederick George Under- 
hay. Crawford-passage, Clerkenwell, London.—7th February, 1874. 

507. Workinc Stream Ewnornes, Bewicke Blackburn and Alexander 
Bewicke Blackburn, York-buildings, Adelphi, London. 

513. Frreptaces and Cooxine Stoves, Nicholas Demetrius Spartali, 
Liverpool.—9th February, 1874. 

525. Burtpinc Mareriacs, &c., Joseph Deléon, Boulevart de Strasbourg, 
Paris.—10th February, 1874. 

538. Mortar Miita, &c., John Campbell, London, and Wallace Cochrane 
Somerville, Clapham, Surrey. 

542. A New System of Buckies without Pronos, &c., Louis Hyacinthe 
Dethion, Great Portland-street, London. 

543. Srup or Fasrentne for securing the ends of bale bands, Andrew 
Allen and John Burns, Liverpool.—12th February, 1874. 

578. Prerartno Woot, &c., for the combing process, Edward Holden, 
Bradford.—16th February, 1874. 

634. Distictation of Essentiac O11s or Perrumes, Alphonse Piver, 
Boulevart de Strasbourg, Paris.—19th February, 1874. 

646. Drawixc, Spoewine, or Twistinc Woo, &c., William Bywater, 
Sweet-street Foundry, Holbeck, Leeds, and Samuel Smith, Low Bridge 
Works, Keighley.—20th February, 1874. 

a Macuinery, Charles Heaton, Craven-street, Strand, 

ndon. 

702. Puriryine, CARBURETTING, and Increasine the ILLUMINATING PowER 
of Coat Gas, John Henry Weston, owne-crescent, Lansdowne- 
road, Surrey.—24th February, 1874. 

704. ControLitina the Apmission of Stream, &c., to Motive Power 
Exornes, Edward Hulme, Liverpool, and John Hulme and William 
Hulme, Bradford. 

706. Rotary Enornes, George Alexander Teulon, Haverstock-terrace, 


ps ‘ 
711. Coatinc Meta Puates with Try, &c., Charles Edward David Morris, 
Ly Iron and Tin-plate Works, Briton F erry. 

719. Harness, Robert Lake, Southampton-buildings, 
a vo —A communication from Joseph Sladdin. 

720. Vaves for the supply of water to cisterns or tanks, John 
Woodcock, Plymouth.—25th February, 1874. 

722. Wire Carps, Jonas Haley, Cleckheaton. 

730. Cuarcrne and Frsisnino CartTripoes for Fire-arws, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Charles H. Webb.—26th February, 1874. 

$10. Increastnc the ILLtuminatinG Power of Gas in Lamps, &c., John 





Henry Weston, Lansdowne-crescent, Lansdowne-road, Surrey. — 5th 
March, 1874. 
867. CaanneL or Howgryvcompep Irox, Bristow Hunt, Serle-street, 


Lincoln’s-inn, London.—A communication from Pierre Michel Sibut, 
sen.—l0th March, 1874. 

1103. Furnaces, William Phillips Thompson, Birkenhead.—30th March, 
1874. 

1123. Krrcuen Ranoes, Thomas Redmayne, Sheffield.—3lst March, 1874. 

1450. Treatina Guano, William George Sharp Mockford, Old Broad- 
street, London.—25th April, 1874 

1453. DismnrroraTinG and StkaIntno PARTIALLY FLUID or SEmMI-SOLID 
a Daniel Kinnear Clark, Buckingham-street, Strand, 

ndon, 

1459. InpicaTine and Reotsterine the Speep of Revo.tvinec Macuivery, 
&c., Marshall Arthur Wier, Abchurch-lane, London.—27th April, 1874. 

1529. Uritistinc Waste Propucts of Caemica, Works for constructi 
Bricks or Biockxs for building purposes, &c., William McAdam, 
Glasgow, N.B. 

1538. Fame Kriws or Ovens, William Bull, Ewell.—lst May, 1874. 

1584. Reovtatine the Suprty of Gas, William Thomas Sugg, Vincent 
Works, Vincent-street, Westminster.—5th May, 1874. 

1601. Prerarine Caustic ALKALI Packaces, Alfred Vincent Newton, 
Chancery-lane, London. — A communication from Benjamin Talbot 
Babbitt.—6th May, 1874. 

1671. Cray Mitts, &c., Edwin Cook and James Bombroffe, Loughborough, 





and Thomas Baker, 8 —llth May, 1874. 

1715. ConsTRucTING, LicHTINo, VENTILATING, and Frreproormce Buitp- 
tnos, &c., Thadd Hyatt, G -gardens, Hyde Park, London.— 
14th May, 1874 


gy te USSIVE Enarnes, John Darlington, Coleman-street-buildings, 


1729. Macuine Pupp.iina, &c., Furnaces, John Martin Stanley, Elwy 


Hall, Rhyl. —15th May, 1874. 

1800. DestLverino Leap, J Ih Alexander Cicognani, Great Winchest 
street, don.—A communication from Baron Andrea Podesta. 

1805. Macnivery for Heapino Metayic Carrripos Cases, Isaac Bradley, 


1810. Prerartnc Hyprate of Maowesta, William Edward Newton, 
Chancery-lane, London.—A communication from Charles H. Phillips. — 
2lst May, 1874. 

1829. Prerarine or Renperino Writixo Paper available as a means of 
ApvERTISING, &c., Percy Frederick Tarbutt, Streatham. 

1831. Meratiic Connections for ATTACHING ae, &c., Henry Percy 
Holt, Royal Insurance-buildings, Leeds.—23rd May, 1874. 

1865. Ciamprye Toots and Screw Wrencues, Thomas Herbert Marsh, 
Oatlands.—A communication from Israel Kinney. 

1870. Periryvive Sucar, &c., James Duncan, Mincing: lane, London.—A 
communication from Morez Weinrich. 

1871. Umpretias and Sunsmapes, James Willis, Stocksbridge Works, 





near Sheffield —28th May, 1874. 
1876. _—— Compounps or Liniments, Eveline Hungerford, South- 
am: 
1882. ARY SCREENS for dressing and grain, William Rain- 
forth, sen., and William Rainforth, jun., ord Head, Lincoln.— 


29th May, 1874. 
= REvoLution InpicaTors and Recornpers, Edward Orange Wildman 
Thurlow-roai, Hampstead. 





1518. Iron and &c,, Henry Larkin, Gernon, Andrew 
ton, South ry ye - Wi White, Thurlow- 
Ham idlesex.—Sth June, 


1538. Ww ay ca wee Corton, &c., ober D. McKellen, Manchester. 
—10th June, 
1528. Macutnes for TURNING, —_ Sarina, Grinvina, and Potisnie 
— &c., James Robertson, Glasgow, N.B.—9th June, 
1589. Presses for Pressino Inpico, &c., Richard Olpherts, Ardee House, 
Eg vty eek Jue, 16. d signals of rail 
. Locxine Apparatus for an John 
burn, Middlesex.—17th June, is 


1565. ING datooen 180) Gas am, &c., Anthony Kent, 
1572. Brescr- = ip enh Gen Cartripgss, Westley Richards, 
Teh June, mee 





1808 Puriryine and GRapina Mipp.ixes, William Robert Lake, South- 
am) -buil London.—A i from Simeon Howes, 
Al Norman Babcock, and Carlos Ewell.—30th May, 


1874. 
1918. Covptines for Macuixe Bexrixe, Witten Henry Chase, rb 


Fenchurch-street, London.—2nd June, 
1931. PAPER and Pastesoarp Boxgs, Benjamin J 
Mills, Southampton-! a oe ee —A communication 
Renno Heyl.—3rd June, 187 
1936. Raitway Carriace Trucks, &c., George Haseltine, Southam: 
-_ London.—A comm from Aaron Higley.—dth June, 


2001, Dressive Mitustongs, George Haseltine, 


London.—A communication from Seth Deas, William Hl Bunith: and 
pie Merrel.—9th June, 1874. 


aodlloneyoteieete erect in opporing any one of such applications 























408 THE ENGINEER. JUNE 19, 1874, 
at the office of the Commissioners of Patents, within twenty-one days of | such being for the of a presser or standard extending | Where the heads of the knockers strike the bolt frame, the inventor 
its date. ” frm Ee lant ote platen o sda of to Bere prea On inserting the | glues on or otherwise affixes a layer or layers of raw hide or other suitable 

sapiens be ag lg ean abaewuste Se see and eile © Par en Chase, Se See Pale These a 
List pecifications lish: uring the week end: presser e 0! and screw own screw are operated as follows:—To the outside main frame on 
sks “ teh tune 197d. = ms the press, the last will be forced down apo the sole of the shoe and will | each side is bolted or otherwise secured an upright piece of wood, and 
8480, 4d.; 3493, 4d.; 8495, 4d.; 3518, 28, 6d.: 3515, 4s, 4d.; 3519, 28.; | Crowd it into the mould, the elastic bottominy of the last to fit | passing through these uprights, and aeaens therefrom, are long 
3525, 4d.; 3551, 10d.; 3567, Is. 6d.: 8579, 4d.; 3580, 4d.; 3581, 4d.; 3583, | the last to the irregularities of the upper face of the sole, so as to cause | nicked studs screwed in entire with one nut near 
Qs. 4d.; 3584, 4d,; 3585, 4d.; 8586, Sd.: 8587, 4d.; 8588, 4d.; 3589, 6d.; | the whole bottom of the sole to be pressed into firm contact with the | the neck; two of wood are then on the stud, and a 
SP a ee ha teak ah ca 2606, ods $808, Jods eet yo Sool, od Eevee eed tio dt ch tke nediian ad to —s 
9005, £45 3606, 18 4a; 3607, 04. so12, 4d. s614, is, 8d. i3 B65, 4a; 8616, SUBD, Renseee on Beage Sees aso Seams, W. € EY, Soule of wood can be at will by means of the nuts and springs as will 
4d.; 3617, 4d.; 3618, 4d.; 8619, 4d.; 3620, 4d.; , 6d.; 5 , -; 3624, This invention consists in giving rotation to the cylindrical or other jects the sid: " 
10d.; 3625, 10d.; 3628, 8d.; 3629, 10d.; 3631, 4d.; 3632, 4d.; 3633, 4d.; 3634, m the side of the is turned up at right angles form- 
4d.; 3635,’ 4d.; 8636, ‘Is is.; 9641, 10d.; 9642, 4d.; 3613, 4d.; | SBORtG Pony ee oald support aademanierenicaiod Ing , and then bent again, and passes between the pieces of wood 


. 10d.; 3688, 
8648, 1s. 4d.; 3649, 10d.; 3650, 4d.; 8651, 4d.; 3653, 8d.; 
4d.; 3656, 4d.; 8657, l0d.; 3658, 28, 6d.; 3659, 8d.; 3661, 6d.; 3663, 

Sek, 2s. 8d.; 3677, 10d.; 5726, 4d.; 8729, 8d.; 3745, 8d.; 4157, 8d.; 937, 6d.; 


8654, 4d.; 8655, 





bs id a — a by yet from the gence 
receipt of the amount of price an tage. ane enasotiing m 
E payable ah the Post< ce, 5, 


remitted by Post-office Order, made pe High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Bouth- 


ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


3837. Guns anp Gun CarriAces, P. B. W. Bassce, Portsmouth.—Dated 
24th November, 1873. 

The features of novelty of this invention consist in constructing a 
duplex gun formed by boring out of a solid metallic sphere two holes, the 
openings of which are placed opposite to each other. The said sphere is 
made to rotate on trunnions held in supporters fixed on a movable ring, 
which works on cannon balls or rollers placed in grooves cut out in 
another ring held in a fixed position. The guns are brought alternately 
in the line of fire from the recoil produced by the discharge of one of the 
said guns; the said position being regulated by chains or ropes which 
prevent the aphere from making more than half « revolution. 

3838. Prerarnina anp Compine Waste SIxk, &, C. Lister, Manningham. 
—Dated 25th November, 1873. 
An additional pressing roller is used to act with the concave feed plate 


of apparatus described in No. 1727, in the year 1866. To prepare some 
kinds of silk waste it is first steeped in water, or soap and water, then 
dried and prepared upon gills or drums, then rough combed; the jiggings 
are boiled or further softened, then gilled, and again combed. Waste silk, 
the gum of which has been removed or softened, is now gilled, then 
drummed, and the drum lap again gilled previous to combing. It is pro- 
posed that the gills used for this v08e should have from seven to 


U0 
fifteen pins to the lineal inch, and the pm ton to be reduced to ahout one or 
two, and the draft off to little ornone. The same principle can be applied 
tu taking thick threads or unopened pieces of silk out of com top, as 
from thirty to fifty teeth per lineal inch can be used if the draft in the gills 
be reduced to one or two, or even less. In the apparatus described under 
fourth head of specification No, 3139, in the year 1872, a nipping plate is 
placed in the feed comb, so that the long may be separated lon the short 
fibres. After the fringe of fibres from the feed comb has been cleaned, 
the segment combs are inserted into it, and the fringe is pulled through 
them u short distance by a nipper before it is taken hold of by the comb 
and nipper, which are to draw it out. A circular comb is also used 
to nartially clean the projecting end before it is cleaned by the card 
surfaces, 

3339. VenTitation or Hats, 8. Si , Bishopsgati 
Dated 25th November, 1873. 

The novelty of this invention consists in providing hats with an in- 
ternal conical lining or supplementary body provided with eyelet holes, 
«4 is also the outer shell or body. The air supplied to and circulating in 
the annular space formed by the outer and inner shells exhausts fouluirand 
keeps the hat well ventilated when on the head. 

3840. Workine Brakes, C. D. Abel, Southampton-buildings, Chancery-lane 
London.—A communication from G. Westinghouse, jun., Pittsburgh, U.8. 
—Dated 25th November, 1873. 

This invention relates to improvements in apparatus for working 
brakes on railway trains by fluid pressure of the kind described in the 
specifications of patents obtained by the said George Westinghouse, jun., 
and the said Charles Denton Abel. The present improvements apply to 
the construction and action of the valves for directing and regulating the 
fluid pressure ; to the construction and mounting of the brakes, and the 
means of communicating to them the power from the piston of the brake 
cylinder so as to equalise its operation on the several wheels ; also to an 
arrangement of cam-shaped segments combined with the brake blocks of 
the locomotive, and acted upon by a steam or fluid pressure cylinder, so 
as to cause them to push the brake blocks against the »ueels, and to 
means of obviating the noise and inconvenience of steam escaping from 
the ejector used for working the brakes by vacuum. 
seat. memam J. J. Sylvester, Maddox-street, London.—Dated 25th Novem- 

ber, 1873. 

This invention relates to apparatus for guiding either the tools em- 
ployed in tracing, cutting, or grinding, or the work on which such tools 
operate, in a straight or plaue path without the aid of slides or straight 
guiding surfaces. A system of rods jointed to one another and to two 
fixed pivots is arranged according to known mathematical principles, so 
that one of the joints is made to traverse in a straight 9 and a tool 
or work attached to such joint, or to a frame connecting two or more such 
— is thus guided for effecting a straight or plane trace, cut or 
grind. 

3842. Viewino Puorocrapns, F. Wirth, Frankfort-on-the-Main.—A com- 
Sanne Srom C, Dauthendey, Wurzbury.—Dated 25th November, 


This invention relates, First, to a now method of applying the reflected 

diffused light produced by coloured or uncoloured surfaces, which may 

cmsist of every material that produces in a mated state a reflecting 
effect of light; and, Secondly, to the construction of the apparatus con- 

nected therewith. The enon consists of a pedestal supporting a 

round wooden frame carrying a cardboard disc which has in the centre a 

square aperture cut, through which the picture is viewed. At the back 

ot the caruboard disc four wooden pillars are fastened which support a 

suare frame behind. In this frame, and opposite to the cavdhoasd dine 

tie picture is placed and securely fastened. The back of the cardboa 
disc is covered with rough paper whose colour is chosen according to the 
effect of the illumination which is aimed at. 

38438. Inrropucinc Burnine Gas into Mettinc Furnaces, F. Wirth, 
Frankfort-on-Main.—A communication from E. André, Wetzlar.—Dated 
25th November, 1873. 

This improved injector is constructed for introducing burning b 
especially oxide of carbon, into high furnaces or other smell! od 
naces by the sucking power of the blast without the aid of any other 
power. Into the water tuyere of the blast furnace a cast iron tube is in- 
serted, having a double conical mouth and its back end being closed 
with the exception of a well-turned aperture through which the blast pipe 
is introduced. At the forward end of the said tube are four well-turned 
guide bars. The mouth of the blast Pipe is conical turned outside and 
ground inside of the injector mouth. e blast pipe slides easily in the 
suid tube and also in the lower part of the hanging blast tube. The 
blast coming from the hanging blast tube passes through the tube box 
and through an oval opening into the blast pipe. The gas enters the in- 
jector through a drawn tube which is cl by a stop-cock. By with- 
drawing the blast pipe an annular apace is formed between the mouths of 
the injector and the blast pipe ; through this annular space the gas enters 
the furnace, sucked by the sucking power of the blast, and meets together 
with the blast directly at the entrance into the furnace. On each in- 
jector is fixed a small'water gauge Fach blast pipe is provided with a gas 
injector, the whole of the said injectors being fed by the conduct, 
between which and the generator a purifier is arranged. ee woter in 
this purifier is mixed with burnt limestone, the quantity being regulated 
according to the impurity of the gas. 


3844. Makino CHAIRS APPLICABLE IN OTHER OPERATIONS IN WHICH 
ConTIGUOUS PARALLEL SPINDLES HAVE TO Rotate, A. McFarlane, John- 
stone.— Dated 25th Novenber, 1873. 

The details are carried by an iron table, a part of the top of which is 
formed with under-cut ves to receive brass claws fixed to the under- 
sides of slide upon which the articles to be operated on are fixed or set. 
At one part there is beneath the table a transverse horizontal shaft carry- 
ing two circular saws, the distance apart of which is regulated by gauge 
washers. At another part of the table there are two cross slides carryin; 
drilling spindles. There are generally three indles on eac 
slide, the middle one of each set being pen and having a pulley 
fixed on it for a driving belt. The middle spindle is formed with one or 
more screw threads of comparatively small pitch, and each of the outer 
spindles is formed with one or more reve screw threads shaped to fit 
and work in between those of the middle spindle, 

3845. Suarino tue Soies or Boots AND Suoks, 8. H. Hodges, Bristol.— 
A communication from J, B. Johnson, Lynn, Massachusetts.—Dated 
25th November, 1873. 

carr: out the invention a mould is censored, the upper surface 
of which © reverse of the form to be im: the sole. With this 
mould is used a screw-press and a the being provided with an 
elastic bottoming com of a sheet or strip of vulcanised india-rubber, 
fastened to the sole of the last, which has a groove formed in its instep, 





treet Without.— 








gearing, so that during the process a slow ro’ mo! prefer- 
ablyin a direction opposite to that of the drill. iscommunicated to the body 
being drilled, and the concentricity of the hole drilled thereby effectually 


secured, 

3848. Gas Enaines, W. R. Lake, & pton-b 
communication from T. B. Fogarty, 
Dated 25th 


+h OPH 





P 98, London.—A 
Warren, Massachusetts, U.S.— 
November, 1873. 


’ 

These improvements relate to an inexpensive form of gas engine or 
prime mover driven by means of a mixture of combustible or vapour 
with air, further to means and apparatus for mixing such combustible 
gas or vapour with air, and to means and apparatus for producing hydro- 
carbon vapour to be used for such purposes. They consist in, First, a 
motive power engine in which the explosive force of the gases is applied 
through the intervention of a water piston ; Secondly, making the area of 
the gas chamber of the engine smaller than the area of the piston ; 
Thirdly, a special valve for the passage of water and exploded gases ; 
Fourthly, the combination with a motive power gas engine of a special 
gas-producing apparatus; Fifthly, a gas-producing apparatus provided 
with gas outlet valves, one of which is constantly open and operated and 
regulated by a governor, while the other is intermittently opened and 
closed ; Sixthly, a double-seated valve for the outlet of the gas produced ; 


extending the full width of such hopper, which by its revolution causes 
the middlings to be fed to the upper or receiving bolt in a broad even 
stream. The mouth of the feed hopper is so constructed that by means 
of a thumb screw and nut the 0; can be regulated at will. The feed 
roller is driven from a pulley on the main driving shaft. The spaces be- 
tween the series of bolts and between the upper bolt and air chamber are 





Seventhly, a valve for regulating the supply of air open ti ly 

and operated by a governor. 

3849. SmoxeLess Furnaces anp Stoves, J. B. Thompson, Whitehall, 
Wraysbury.—Dated 26th November, 1873. 

According to these improvements a combustion chamber is arranged 
with bars in front and at bottom, or with longitudinal bars extending in 
a curve round the front and bottom. This chamber extends upwards, 
but is enclosed on all sides to form a gas generating chamber, above 
which is the fuel chamber closed by a cover. The air and outlet flue for 
the combustion chamber commences about the level of the top of the 
combustion chamber, and there is also a flue for supplying uir to the gas 
generating chamber, which flue passes up behind the air flue or at the 
side of the combustion chamber, and from below the combustion cham- 
ber, terminating at the top of the = generating chamber under a pro- 
tecting ledge of thefuel chamber. To this flue there isa valve below the 
combustion flue, midway between that and the bottom of the combus- 
tion chamber, which by being turned, opens the gas flue into the com- 
bustion chamber and at the same time closes its communication with 
the external air. The fuel is fed from the reservoir to the gas chamber, 
and thence to the combustion chamber by gravity only. 

. Meters, A. H. Robinson, Dublin.—Dated 26th November, 1873. 

This invention has for its object a simple and effective means of mea- 
suring and indicating the quantity of water or other fluid passiag through 
a fluid meter. In carrying out invention the i tur employs a 
cylinder of a given capacity, through which the fluid to be measured is 
caused to A piston is made to work in the cylinder by the pressure 
of the inflowing fluid, and on the outer end of the piston-rod there is 
fitted or formed a rack which actuates a toothed wheel or segment and 
weighted lever working loosely on a fixed nut, in which nut works a 
screw spindle which operates the valves. 

3851. Neck-tres on Cravats, J. C. A. Hendersonand M, Bley, Hart-street, 
ondon. —Dated 26th November, 1873. 

The said invention relates to means for effecting the more speedy and 
secure fastening of neck-ties or cravats, also to shaping vulcanite or 
other suitable material into a circular band that will fit the neck and 
hold by its own elasticity ; also toa moulded, cut, or otherwise shaped end 
for the bands of neck-ties. According to another part of the invention 
the inventors take vulcanite or other suitable material, and shape the 
same as may be required for the neck-ties or cravats ; the inventors take 
paper, net, cloth, or other fabric or material and cover the same with 
cotton, wool, or other wadding, on one or both sides; for the manufac- 
ture of certain neck-ties and the like the inventors take paper, paste- 
board, or any suitable material and colour, print, emboss, col y 
finish them with patterns for neck-ties. The inventors take the knot of 
a neck-tie or cravat, and instead of making it a fixture and ull in one 

lace, as in an ordinary neck-tie, they make a portion of the said knot 
Rxed and a portion loose or movable. 
3852. Improvements 1 TyPE-composinc Macuinery, A. Mackie, War- 
rington.—Dated 26th November, 1873. 

This invention relates to a former patent of the 8th of December, 1868. 
In the present invention the type fingers and the tumblers are carried by 
swing frames which are provided with tables to receive the type, and are 
locked after receiving type and remain locked until they reach the deli- 
very apparatus. In the delivery apparatus a pusher fitted to swivel and 
penn A by a sliding bar which is actuated from a star-wheel through a 
multiplying lever pushes the type towards the delivery channel. A 
vertically acting pusher pushes each type down the said channel. In 
the event of any obstruction, the first-named pusher swivels and acts on 
a lever which causes a brake to be applied to the driving shatts. 


$853. Treatino, Scourtna, anp Dvetna Yarns, P. C. Macgregor, Paisley. 





~—" 


ted to the main frame by a flexible fabric, such as cotton ticking 
or other suitable material, which acts like the sides of bellows, and pre- 
vents all access of the external air except through the blastfan. In order 
to obviate the entrance of dust or othe impurities through the mouth of 
the blast fan, the inventor covers the same with fine bolting cloth or other 
suitable material. The hopper bottom of the shoe is‘provided with a two- 
way discharge pipe a a dividing valve for the purpose of separating 
the different grades of middlings apes This valve is regulated by means 
of a handle upon the outside of the shoe operating in stops or notches 
formed in a segmental bar. The apparatus is also provided with a hopper 


for the reception of and the carrying off of the coarse — ticles too 
large to thro the bolts, and too heavy to be off by the 
blast and exhaust fans, and which fall over the screens. The bolts may 


be made by the stretching upon the frames of bolting cloth of the various 
numbers of fineness or of any similar material, or wire cloth, or perforated 
plates of metal of different degrees of fineness may be employed. The 
tail of the main frame is so constructed as to enable the operator to have 
free access to the series of bolts for insertion, removal, or repairs. The 
currents of air through the hine are regulated by means of 
handles affixed to valves, such handles projecting through and outside of 
the wind spouts. Itis evident that the suction fan may be dispensed 
with when a blast fan of sufficient power is employed. 

3857. Sevr-Actinc Gates or Stuices, G. Goldsmith and J. Dilkea, 
Leicester. ted 26th November, 1873, 

This invention consists in constructing on each side of the streama 
wall. Between these walls a frame ia fastened, and st the frame is 
fitted a sliding gate or door having attached to it one end of a chain, which 
passes over a Wheel mounted on a girder and supported by piers or 
columns resting on the walls, the other end of the chain being fastened to 
a trough large enough to contain a weight of water that more 
counterbalance the weight of the sluice. This trough hangs over a well 
constructed on one side of the stream, and of such a height that on any 
rising of the water it will flow over the edge of the well into the trough, 
which on becoming full will descend to the bottom of the well and at the 
same time o the sluice, the trough remaining at the bottom, which is 
lower than the bed of the lower stream, so long as the water by its weight 
and velocity keeps it there ; but as soon as the water ceases to flow the 
water will escape from the trough by an opening provided for that 
purpose into the well, and from thence to the lower stream, and as the 
trough becomes empty the weight of the sluice will —— and con- 
sequently fall, thereby shutting off the communication between the upp:r 
and lower streams. The numbér of gates or sluices, troughs, and wells 
may a to suit the breadth of the streams to which they are 
appli 
—-. Siztna Corks, N. W. Mitchell, Southsea.—Dated 26th November, 

1873. 


The feature of novelty of this invention consists in constructing a 
machine by means of which corks or other articles of different sizes ay 
be sifted or sized. The machine consists of a revolving disc provided 
with boxes, into which (by means of an arrangement of levers) only one 
size cork is allowed to fallin each box. The said corks are then conveyed 
into shoots where a cam is placed, the said cam d the af id 
levers in such a manner that the different shoots 
size cork. 

8860. RecisterInc THE NumsBer or Passencers, B. A. Ramsden and 
W. Dawes, Leeds,—Dated 26th November, 1873. 

Tu these improvements the inventors employ double orduplex “‘ weigh- 
boards ” or other equivalent for the ingres: and egress of the passengers 
to act upon, and transmit motion to mechanical counters, these being 
constructed so that the ingress only will be registered upon one counter, 
and the egress only upon another counter, although both weigh-boards, 
are, in case, py down. The same peculiar ement or 

h 1 mover.ent or effect is employed at immediate stations, to 








‘5 i S e 
shall receive only one 





—Dated 26th November, 1873. 

By the present invention the stretching and the scouring are 
in one operation by means of an improved arrangement of scouring appa- 
ratus, which apparatus may also be advantageously used for dyeing the 

arns. The improved apparatus comprises the usual scouring vat or tank. 
‘wo beams are fitted above the vat, one near each end, and the yarns are 
first wound on one of these, passing between a pair of weighted rollers, 
next down to and under one or two rollers in the liquor, and then up to 
and over a roller placed a little above the vat. The yarns descend a 
second time into the liquor or oftener, and finally pass between a second 
rof weighting rollers to the beam at theend. Power is applied to 

e last-mentioned beam to draw the yarns through the liquor, and they 
are stretched or straintd by the re' action of the weighted rollers 
and friction strap at the entering end. 
$854. Carriages ror Common Roaps, D. Tamet, St. Mary Axe, 

London.—A communication from P. J. N. Gombert, Paris.—Dated 26th 
November, 1873. 

This invention consists in the construction of an improved carriage 
to be driven by the weight of the — or persons using such carriage 

-* on a saddle or saddles suitably connected to the axle of the hind 
whee! 
$3855. Mippiinas Poririers, P. Jensen, Chancery-lane, London.—A com- 

a F. W. Glea, Oshana, Ontario, Canada.—Dated 26th 


The First part of this invention consists in the a: 
of inclined screens or bolts, one above the other, 
vided underneath with a knocker or thumper ; said bolts are arran, in 
such a manner that the middlings as they pass through the bolt fall on a 
polished or smooth inclined plane sloping in the o; ite direction to the 
screens or bolts, the object being to convey the stidiings after they are 
fed to the uppermost bolt successively over and through each bolt 
throughout the whole series. The knockers are caused to strike the 
frame of the bolts, thus assisting the mid in their through 
such bolts and preventing the same from be’ clogged, The Second 
part of the invention relates to a novel arrangement for supporting and 
vibrating the inner shoe of the machine, whereby a short, sharp vibrating 
reciprocating movement is imparted to such innershoe containing the bolts. 
The Third part of this invention consists in the combination with the 
reciprocating inner shoe containing the bolts of a blast and suction appa- 
ratus. The object of the blast being to produce alight upward current of 
air through the mid — over the delivery roller and through 
the series of bolts, g with it the light fuzzy particles and brown 
a from such middlings as they sift through the bolting cloth, and 

object of the suction or exhaust apparatus is to carry off all such particles 
and specks. The Fourth of this i ti ists in the bi 
tion with the reciprocating shoe of an adjustable feed hopper, provided 
with a feed roller for the purpose of spreading, the middiings fed 


ement of a series 
bolt being pro- 





raise a ‘‘ stud” from the rail, to come in 
contact with a “suspended lever, the wheels, for marking or 
noting the egress tu that point or ‘‘stage.” The inventors also use simple 
**low numbered” counters, provided with a spring, for the purpose of 
instantly returning them to “zero” when required. 

3861. Viottns, D. Semple, Airdrie.—Dated 26th November, 1873. 

The chief feature of novelty in this invention consists in making the 
finger board of violins with projecting points, which assist the fingers by 
the sense of touch in the correct stopping of the notes on the strings and 
finger-board of the violins. 

3862. Mamrraintnoc THE INSULATION OF UNDERGROUND TELEGRAPHIC 
Wires, M. Gray, Blackheath.—Dated 26th November, 1873. 

The object of this i tion is to maintai e insulation of wires 
covered with gutta-percha or equivalent insula materials, and used as 
underground telegraphic wires. This is effected by enclosing such wires 
in cast iron or other pipes which are filled with water, and which may be 
divided longitu: ly or not. The pipes are connected together by 

ged or ot water-tight joints. 
8863, InsuLatiInc UnpERGROUND TeLecraruic Wires, M, Gray, Black- 

heath.—Dated 26th November, 1873. 

The object of this invention is to render naked or uncovered wires 

ilable for ducting currents of electricity under roads and ways. 
For this purpose the inventor supports the wires at tension by leading 
them through perforated blocks or discs of any suitable insulating 
material, such as ebonite or glazed porcelain, and these blocks or discs 
he fixes at suitable in in a continuous length of pipes or their 
equivulent, which he makes as far as practicable air-tight. 
83864. WarerProor Boors, SHogs, anp Garters, A. V. Newton, Chancery- 
la ndon.—A communication from F. M. Shepard, New York,— 
Dated 26th November, 1873. 

The object of this i tion is to produce waterproof boots, shoes, and 
gaiters with an outer sole which will resist the cu’ action of sharp 
edges. Op ee eae os a od a 
ordinary boot, shoe, or covering for a of metal or other 

— material which will resist the vulenmialt 

‘ter 


83865. AspHatres, A. Ford, Greenwich.—Dated 26th November, 1873. 

C) t invention consists in comb’ with asphalte either 
or factitious, ora combination of both kinds, a vegetable refuse 
usk of rice or other grain) which will not only 
also impart a toughness or tenacity to 


cause the wheels of the car to 














natu! 
fibrous substance (the h 
add bulk to the material but will 
the same. 

3866. Inrrovep Furt rrom Bark, J. 7. Palmer, Campbell-road, Bow, 








to the machine across the receiving end of the upper bolt in a uniform and R. Dizon, Fi 26th November, 1878. 
broad and thin sheet. In cunpinn out this invention the inventor con- | The inventors add to a certain quantity of bari or tan a suitable pro- 
structs a frame sufficiently to resist the strains of working. A | portion of eS ae, other material containing the same 
reciprocating shoe is s ed inside of this frame and contains a series Oe peter Dey mm ectually to absorb the moisture of the bark or tan. 
of inclined bolts. This shoe is suspended inside of the frame by means of admixture is submitted to hydraulic pressure, thus producing a good 
ring suspenders made preferably wood, and enough space or play fuel at very low cost. Another process used is to utilise bark or tan asa 
alowed 6e the choo wi the frame to enable it to swing clear when it is | fuel by ad ee anne & See ee, we Sa 
agitated by a series of cams attached to the driving shaft, which is driven | ma’ con the same properties, and breeze, slack, or other 
b pulley and belt, or by other suitable gearing. Across the front of | suitable and known fuel. The inventors propose, by hydraulic or other 
the and eppestto she contee of the ving shaft is fastened the , to su into sizes suited to the 
-bar, is lined with wood covered with raw hide or other te of $0 ovens or yl mg pea st 
suitable material in order to deaden the shocks or vibrations of the canfs. | 8 composite by bark or tan dried, by therewith a 
lished slides made of metal or other suitable material arranged under- | sufficient quantity of quicklime, chalk or other material con’ the 
neath and in the direction to the bolts, transfer the | same and by the addition thereto of suitable quantities of 
mid py a Py one bolt to the one immediately under- | pitch, , slack, and creosote. 
nea’ order to agitate bolts, the inventor em a series of | $868, Coxe anp Ittumimartine Gas, J. F. Parker and A. Wade, Birming- 
knuckers er thumpers which strike the bolt frames a short quick ham.—Dated 26th N a 
stroke, thus preventing the meshes of the bolt cloth from clogying. According to this invention coke ovens are so connected with gas retorts 











JUNE 19, 1874. 


THE ENGINEER 





a bt aap 3 Meer rom am 4 
io e@ ovens, er 
with volatile h permanently gascous, aro mado to pass 
through the retorts have previously charged with 
gas-making materia. The volatile matters passing through the gas 
retorts are resolved who! Ey ad eager gas 
which mixes and passes off with the gas produced from the 
ma’ in the said retorts. Or the volatile unburned ucts from 

or other 


teriai 
the coke ovens are utilised by ta Apnea into b 
furnac¢s used in the reduction of ic ores. 

sues. Damasxs, Reps, Fruvors, &c., W. Brown, Halifax.—Dated 26th 


lovember, 

This invention consists in forming the warp and weft of damask and 
certain other woven fabrics ively of different kinds of animal 
fibrous materials, and then dy: the same in the piece. Fringes are 
eo te at ‘3 two several kinds of animal 
fibrous ls, and then dyeing the same together. 

3867. U: AND Parasois, R, Harrington, Birmingham.—Dated 


. UMBRELLAS 
th November, 1873. 
A ding to this i the stretcher joints are covered and pro- 
panes A pape a he get-over made by leather or fabric on 
one side with a solution of shellac or other adhesive and waterproof solu- 
tion, cu! pieces from the said coated material, and after warming 
them, app their coated surface to the joint parts. By pressing the 
folded pieces closely into contact with the joint parts they become on 

ling fi attached thereto and form a waterpreof protection to and 
preserve the joints from 





corrosion. Or a stratum or coating of shellac 
solution is applied to the joint parts, and uncoated folded pieces of leather 
or fabric are applied thereto and attached by pressure. By the vola- 
tilisation of the solvent of the shellac solution, the attachment of the 
protecting parts becomes very secure. 
3869. Srurrinc or Urno.stery Cusuions, &c., 7. A. W. Clarke and R. 
F. Donisthorpe, Leicester.—Dated 26th November, 1873. 

This specification describes padding or stuffing of cushions and various 
articles of dress such as coats, petticoats, and the like, with wool or hair 
of a comparatively short staple as compared with horse hair, and which 
has by machinery in the manner described by the inventors 
on the 10th of January, 1878 (No. 108). 
$3870. Osraintne Motive Power, J. B. Coldwell, Barnsley.—Dated 26th 

November, 1873. 
According to this invention a drum mounted on a horizontal shaft is 
ved in a ti manner by the power of weighted levers ap- 
plied through the medium of a roller revolving in contact with the 
circumference of said drum. The motion of this drum may be used for 
dri inery or for any other purpose desired. 
3871. A New Antiseptic, C. A. H. Lind 
27th November, 1873. 

This antiseptic is boric acid and its various compounds. Fresh meat is 
preserved by injections of a saturated solution of boric acidin cold water, 
and by the covering over with pounded boricacid. Co are preserved 
by the injection of a satura’ solution of boric acid in benzol. The 
preservation of yarn or woven tissues is obtained by the immersion into 
a saturated solution of boric acid in magnesium sulphate, or into a size 
containing the hundredth part of zinc borate. Finally, the contagious 
aul miasmatic diseases are treated by a solution of pure boric 
water or spirits. 

3872. Contain Pores, R. J. Bedington and T. Greaves, Birmingham.— 
Dated 27th November, 1873. 

The novelty of this invention is in using a hollow tubular case with an 
open joint, inside of which the inventors put an ordinary roller working 
on an axis at each end through a concentric orifice in the secured ends 
of the outer case, the said roller having a spiral groove formed around its 
surface (which groove is reversed from the centre in the case of two 
curtains being used), and hooks so adapted as to slide along in the open 
joint and also engage with the spiral groove before mentioned, and by 
pulling a cord passed over a pulley at one or both ends of the roller the 
curtaim or curtains can be simultaneously drawn or withdrawn. 


3873. Winvino Apparatus, B. Dearden, Rotherham.—Dated 27th Novem 
ber, 1873. 


187% 

The novelty of this invention consists in go arranging the pit-head 
pulleys that the ropes may be bent only in one direction when passing 
over the pulleys and round the win rum. ’ 
wn ArTiFicIAL Fuet, B. Leigh, Manchester.—Dated 27th November, 

1873. 


This invertion relates to the manufacture of artificial fuel from coal ashes, 
and consists principally in mixing with the ashes a sufficient quantity of 
gas tar to form a stiff paste, and after well kneading and then moul ing 
the mass into pieces of suitable form and size, they are dried and stack 
fur sale or use. 

3875. Excavatine anp Ratstna Matexiats, W. 7. BE. Bookey, Derrybane. 
—Dated 27th Nove 





, M.D., Manchester.—Dated 








mber, 1873. 

An endless travelling frame ng excavators is driven by portable 
steam engine. The material is carried away by a shoot or by an 
endless frame. The position of and of whole apparatus is 
capable of adjustment. 


3876. Courtine Carriages, T. A. Brocklebank, Great Tower-street, London. 
—Dated 27th November, 1873. 

The object of the invention is to simplify the connecting means for 
carriages of railway and other trains and to avoid the necessity for the 
passage of servants between in effecting the connecting or 
disconnecting, or the coupling or uncoupling of them. For this pr 
each end of each carriage is provided with a combined hook and 
suspended so as to turn on pivots. When the ends of two ca’ 80 
provided are ——— er the hook of one will slide over the end of 
and take into the loop of the other. Each combined hook and loop is by 
its pivots supported on a rod capable of s! endwise without 
on a socket provided for it, and this rod is also formed with a screw th 
which is m into by a correspon: female screw thread in another 
socket capable of revolving and in its tion of moving the rod in or out 
according to the direction of its rotation. The desired rotation to this 
screw socket in either direction is effected by bevelled gear or otherwise. 
In order to disconnect the hook of one carriage from the loop of the other 
the are actuated so as to cause the bar the combined hook 
and loop to move outwards from the end of the carriage to which it is 
affixed, when the hook will not only be free of the loop of the adjoining 
carriage but the stop will act on a projection therefrom to cause it to 
rise off that loop, or the releasing of the hook may be otherwise effected. 
— or weight may aid the correct action of the =. The screw rods 
also carry ary hook and chain connections if desired. 

3877. Treatine Berr, A. Tooth, Philpot-lane, London.—Dated 27th Novem- 


ber, 1873. 

This invention ‘ists in the tof all kinds of beer rendering 
them fit for bottling for the mest distant — climates immediately 
(if required) after being brewed, and converting the nitrogenous com- 
pounds in beer into n itrog sti , thereby ensuring the 
most perfect keeping qualities in any climate under any temperature and 

revonting the production of seri tin bottle after bottling. By this 
vention ba a ——— of the nit oger pe e = 
simply by the agency of heat at a temperature may necessary for 
the object mw joer Bes circumstances, thereby imparting to beer even 
under tropical heats keeping qualities, either in cask or bottle, for a period 
practically unlimited. 
8878. Tournina, Screwinc, Dritiuuna, anp Borinc, W. F. Smith and 
A. , Salford.—Dated 27th November, 1873. 

The improvements relate, First, to lathes and mechanism used in con- 

therewith ; and consist in improved construction, arrangement, 

and combination. Lathe spindle hollow or open, to allow articles to be 
passed through and held in its axis, play removed from cone bearing by 
sliding adjustment of pea 


oop 


—— 














- hy pene =< oot by the — of a handle. Ina concentric 
chuck on oners’ patent screwing or ppara 

ho dios of whieh art ed or closed by a lever or friction. or turning, 
using two reversed on the same slide, one tool o by and 


erating by one, 
the other by the reverse movement of the slide to and from the work. 


For tu buffer heads and and like articles, shapers ure em- 
om pe to give lateral movement to the slide to produce the curve required. 
‘or bolts and like articles a capstan rest is used, each tool being held by 


vs > screws, and the capstan is held in each position by a catch having a 
spring secured to it. For combined , screwing or chasing, peti- 
oners’ patent chasing apparatus is on acentre to be brought 
into use when required, a buffer arrangement being used to counteract 
. The apparatus opened and closed and the slide 

wn back by self-acting means. Two 


2 scre apparatus 
used for simultaneously —— two ends of tubes or like articles, 
which Ww 





TELEGRAPH Sovencest, J. B. Stearns, Boston, Massa- 


The at heaps improvements in the apparatus 

presen: urther 

described in the tion of former letters patent the 

—e oa , 1872, No. 3344, and the 1st day of September, 
, No. 2870. 


8880. Wasuine Macuines, 8. Gould, Birmingham.—Dated 27th November 


1878. 
This invention consists of a set of three rollers, a pair of w rollers, 
end ochnis bettuenstlion, cuppested ta bentiagpeneted by thoteh © 
containing the washing liquid. The rollers have transverse ribs upon 
them, so as to form them into rubbing surfaces. The rollers are rotated 

a winch applied to the bottom roller, and the pair of upper rollers have 

4 reci in o) te directions given to them 
by cams on the of the lowerroller. By the motions thus given to the 
set of ribbed rollers, the clothes as they are passed between m are 
— to a compound rubbing action, whereby they are effectually 
wi 
3881. Sewino Macuives, A. Pickup and S. Carter, Oldham.—Dated 27th 
November, 3. 

This invention consists in so the 
that the fabric or material can be fed from left to right, and thereby 
obtain great su surface without requiring supporting rods, and 
also in so simplifying the parts and making the motions direct acting 
that great economy is effected and less power required for working. 
3882. Mountinec Orpnance, G. W. Rendel, Newcastle-on-Tyne.— Dated 27th 

, 5 

According to this onal specification the carriage of the gun is 
dispensed with, the se ag bearings run in guides, and the breech is 
supported on an adjustable elevating table. Ship's turret are loaded 
from a chamber outside the turret and standing above the deck, tho 
arrangement being such that should a premature explosion take place 
the shot will pass on the upper side of the armour- deck. 


3883. Hypraciic Presses, anp Stream Encines ror WORKING THE 
SAME, R. Wilson, Patricroft.—Dated 27th November, 1873. 

This improved press is placed horizontally. This trunk is made much 
shorter and deeper than usual. The fibres are first compressed by lower- 
ing the upper side of the trunk, which is then held down, and the final 
compressicn is given by one or more hydraulic cylinders and rams. The 
engine for wor hydraulic presses, cranes, and hoists is provided 
with three cylinders, the pistons and rods uf which are connected to one 
crank shaft. 

8884. Preservinc ANIMAL AND VeGceTasLe Sunstances, A. Nichol. 
Epsom, and J. F. N. B. Simons, Stratford.— Dated 27th November, 1873- 

For this pr se the articles to be preserved are first placed in air” 
tight vessels, after which air is admitted thereto in a compressed state, 
or oxygen gas may be substituted for air. 

3885. Hose anv Tusa, J. B. Harris, Edinburgh.—Dated 27(h November, 
1873. 


shuttle sewing machine 


Boats 


The i t tubing for water and other fluids of com- 
pound rubber—that is, he forms the iuner surface of the tube of 
vulcanite and the outer surface of the tube of vulcanised india-rubber. 
$3886. Fvexisce Toxine, J. B. Harris, Edinburgh.—Dated 27th November, 

1873. 


This invention relates to the manufacture of india-rubber tubing of a 
horny consistency, which may be employed in the distribution of illu- 
minating gas and other fluids, or as conduits for oils, beer, spirits, and 
alkaline, and acid liquids, and analogous articles. 

3887. OrnamentaL Surraces, 0. D, Renaudon, London.—Dated 27th 
November, 1873. 

In carrying out the object of this invention the inventor forms tiles or 
slabs of asphalte by reducing the material to powder, then heating it to 
bring it to a plastic state and compressing it in moulds. 

3388. Gvazixc on Bornisuino Leatuer, B, Allen, Bast Dercham.—Dated 
28th November, 1873. 

This invention consists in mounting the bed or surface on which the 
leather to be glazed or burnished is placed on movable and elastic bear- 
ings or supports, such movable bed being supported or sustained on or 
placed in a movable frame, which frame is supported on a spring or 
springs. The motion of the bed is limited, and the pressure of the spring 
or springs regulated by screws or otherwise. 

83889. Economisinc Tat Consumprion or Fust, B. Hawken, Tachbrook- 
street, Pimlico.—Dated 28th November, 1873. 
is ir ti ists in introducing within the stove, grate, or range, 
a removable back of such form and construction that, while much of the 
space ordinarily occupied by the fuel is taken up, little or no alteration 
in the appearance of the fire, or reduction in the radiating surface of the 
fuel is produced. The ends of this removable back are made to fit close to 
the cheeks of the grate, and the bottom has an indent or space to allow 
of the application of a poker to clear the bottom of the grate, and to admit 
air from the back of the fire-bars in such a manner that the air so 
admitted will pass through the fuel and sustain combustion. The 
appliance may be made of iron, fire-clay, or other suitable substance. 
8890. Compressep Arr-BRakes, J. Steel, Glasgow.—Dated 28th November, 
1873 








The features of novelty which constitute this invention are the arrange- 
ment of the ap tus for actuating the brakes, and the mechanism for 
coupling the pipes to the brake cylinders. 
$891. Bin ror Cottectine Street Rervuse, J. Lee, London.—Dated 28th 

November, 1873. 

The novelty which constitutes the invention consists of two boxes 
sunk level in the pavement, one fitting inside the other with cover to 
open, the inside box being lifted by a movable crane handle with roller 
and chain showing a door, which drops down to clear out the refuse. The 
invention is subject to alterati both in imp ts and size. The 
handle for winding up the inside box is carried about in the cart that 
collects the refuse, one handle answering for a number of bins. 
$3892. Onsrerric Apparatus, B. Diver, Caterham Valiey.—Dated 28th 

November, 1873. 


The apparatus allows the muscles of both the extremities to be exerted, 
and thereby affords relief to the patient, both directly from the exertion 
and indirectly by causing such exertion to result in pressure upon the 
body in localities where pressure is required. 

3893. An Improvep Stamp, H. B. Sale and A. Martin, Birmingham.— 
Dated 28th November, 1873. 

Upon a plate of metal or wood, or other suitable material, is fixed a 

one ee marking lever, in such manner that the frame which carries 
t is free to rotate upon the plate or stand upon which it is fixed toa certain 
distance in either direction and no farther, the precise point of its rotation 











in either d on being determined by astop. Immediately underneath 
one point of its rotation is placed the inking pad, into which the mark- 
or di contained in the ion lever af id is 


type P 
and underneath the other or opposite point of the frame’s rotation is the 
upon which is placed the material to be marked, and upon which 
ah. gy or design contained in the said percussion lever is then im- 
P , and the marking is complete. 
SOR. Sonn Enaines, WV. Hutchison, Glasgow.—Dated 28th November, 


In carrying out the invention there is a single cylinder with a piston 
which has attached to it a trunk working through a stuffing-box in the 
back end of the cylinder, and this trunk works into a casing having a 
passage leading from it to the condenser. A valve is ai to lead the 
steam first into the annular space, and afterwards to the other end of 
the cylinder. Whilst the next supply of steam is being admitted to the 
annular space the expanded steam in front of the piston is admitted into 
the trunk. On the stroke being completed the to the condenser 
is opened, and then the consequent vacuum in the trunk greatly aids tho 
return stroke, when the partly expanded steam acts on the full area of the 
front of the piston. 

3895. Spivnino and Twistine, W. Hodgson and F. Bradford.—Dated 
23th November, 1873. ” rong 
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connecting one body to another or for rendering bodies more solid. by 
fluting the metallic wires through a grooved drawing plate parallely to 
their — 80 a8 to present a polygonal form with angles more or less" 
acute and grooves more or less deep according to the purpose for which 

they are intended. 

3898. PHorocraPHic AND oTHER ALBuMs, S. Bevan, Martin-chambers, 

London.— Dated 28th November, 1873 

The patentee proposes to attach to each leaf of an album a touch piece or 
liftfor turning overthe same. These lifts may stand out ashort ce 
from the edge of their ve leaves. 

3899. Foussino Fevtep Goons, A. V. Newton, Chancery-iane, London. — 
4 ES Srom J. F. Greene, Brooklyn.—Dated 28th November, 

The invention consists in corruga the face of felted 8 by submit- 
ting them to the action of fluted Pelle Lente to ahigh nat he 50 as 
to prevent the rising of the fibres by brushing or friction. 

3900. Heatinc on Warmina Burtprnes, W. Fiskea, Stamfordham.— 
Dated 28th November, 1873. 

The object of this invention is to effect an economy in the consumption 
of fuel in stoves and for heatiag or cooking by utilising a large percentage 
of the heat generated. The result is obtained b: bining with the stove 
or fireplace aseries of flat tubes in such a manner that the smoke and hot 
gases from the fire will have to pass through the tubes on their way to 
the chimney. 

3901. Drittmc ok Borina Rocks, W. R. Lake, Southampton-buildinas, 
London.—A communication from J. A. McKean, Paris.—Dated 28ta 
Tile invention relates to tm 
ovention re' to improvements in those machines whereby tho 
drilling or boring of the rocks and other hard substances is effected by 
the action of the drill or perforating implement carried and operated bya 
a piston, which is driven more or less rapidly to and fro within 
a cylinder by the force of steam, - air, or other elastic fluid, ai- 
mitted alternately to opposite ends of the said cylinder by a distributinz 
valve; and the said invention is designed to diminish the cost of tho 
construction, to reduce the weigh, and increase the strength and dur s- 
bility of these machines, and to render them generally more efficient and 
t than h fore for all purposes for which they may be em- 
ployed. The said invention relates, First, to various*improvements in the 
drilling, boring, or perforating mechanism; and Secondly, to novel stands 
or frames for the said machines, 
6008. Spreecem, R. Morton, Stockton-on-Tees.—Dated 29th Novem- 
* i 

This invention relates to improvements in the construction of apparatus 
for cooling liquids, for which letters patent were granted in 1862, No. 939 ; 
and consists in fixing the tubes into flanged sockets for attachment 
to the side plates ; and further comprises a new a ement of apparatus 
in which the tubular surface is arranged in a cothag loving cellular caps 
with divisional strips at the ends for directing the flow of the liquid or 
vapour to be heated or cooled through alternate rows of tubes. 

3903. TueRMoMeTeRs FoR Ovens, A. Pinney, Upper Charles-street, 
Clerkenwell.—Dated 29th November, 1873. 

The object of this invention is to cause the tube—containing the mer- 
cury of a thermometer—to pass into the inside of an oven as well as the 
outside, so that the baker shall always be able to ascertain at what degree 
of heat the inside of the oven may be. 

3904. Fasreninas ror Rats, S$. Alleyand J. B. Handyside, Glasgow. — 
Dated 29th November, 1873. 

The invention as applied tothe common rail consists in combining with 
fish-plates applied tothe sides of the rail ends a stirrup plate applied t» 
the bottom, the lateral edges of such stirrup plate being curled upwards 
and inwards over curved toes formed along the bottom edges of the fish- 
plates, so that when the fish-plates are drawn inwards by the fastening 
bolts they lift and tighten up the bottom stirrup plate. Thebottom plate 
tends to keep the rails perfectly flush, and the strain on the fieh-plates 
will keep the bolts from turning or becoming loose. The improved 
fastenings may be easily adapted to various sections of rail. 
ooee. eee G@, Edwards, Howey-street, Battersea.—Dated 29th November, 

873. 








The stove is constructed with vertical channels for increasing the in- 
ternal heating surface and with circuitous passages for the products of 
combustion to on their way to the chimney. A compound valvo 
regulates the admission of air from and to the apartment through tis 
stove. The stove is useful for warming, ventilating, and lighting etthee 
simultaneously or separately. To prevent explosion the gas burner is 
attached to and drawn out by the door of the stove when opened, «il 
gas tap is so fixed that it cannot be turned except when the said dor 

open. 

8906 Canpte Hotper, H. Smith, Henrietta-street Covent-garden.—D «tc | 
20th November, 1873. 

Constructing them with two or mere principal jaws hinged together at 
the lower ends or with springs in substitution therefor. 
ssey. ane Lire Fro Fire, J. Hicks, Pevensey.—Dated 29th November, 

873. 


This is a portable fire-escape consisting of a cage of strong rope netting 
ined with fire-proof felt, conveniently packed in a box when not in ure, 
and when in use suspended from a block through which is passed a rope 
having one end fastened to the slings of the cage and the other end held 
by the person lowering the By this means the descends along 
the rope, held at culictens Gitunse to avoid flames issuing from the 
windows of a house on a fire. 
3908. Sarery Vatves, @. Allibon and A. Manbré, Salisbury-street, Adelphi. 

—Dated 29th November, 1873. 

This invention consists of improvements in differential safety valves, 
such as patented by the inventors on the Ist day of January, 1873, No. 2. 
Within a chamber, having a seat of smaller diameter at the bottom and 
one of larger diameter at the top thereof, fitting a double-seated valve 
thereon, having either a solid shank connecting them together, or made 
hollow, ferule-like, with an annular face projecting around the top and 
the bottom of the valve, the extensions corresponding by their differences 
of diameters to the two seats in which they fit and rest. The steam is 
admitted between the upper face of the lower valve or annular surface 
and the underside of the upper valve or annular surface, and as the 
spindle valve rises, the steam escaping from under the lower valve passes 
into a chamber and passage under it and joins the general escape above ; 
and when the hollow or ferule valve rises, the steam passing from under 
the valve face and the lower seat escapes up the central or hollow space 
and joins the general escape without any separate escape chamber and 
passage. A dead weight is employed and fitted, out of reach, or where it 
can be securely locked up. The dead weight necessary is only that which 
will overcome the upward force due to the difference in the areas of the 
two faces or annular surfaces. In high pressure valves for boilers of con- 
siderable power the differences between the two areas ~_! be from one 
to two superficial inches. Arrangements are provided by which the 
valves may be lifted only for relief. 

3909. * ceeteumens G. L, Shorland, Manchester.—Dated 29th November, 
187. 





The inventor fits the bars to slide in grooved side-checks or ond pieces, 
so that one or more of the bars can be removed to reduce the depth of the 


rate 
910. Uritisine tar Waste Heat or Matertats Empvovep in Reroris 
J. Beiland R. Bell, Wishaw.—D uted 20th November, 1873. 
The feature of novelty which constitutes this invention is the ineline | 
late or door for directing the drawn charge into the heating chamur 
low the retort. 
Gy, Foose Hearta Box, C. Slagg, Mudeley.—Dated 29th November, 
3. 


This invention consists substantially in providing a hollow box or tray, 
upon the top of which is attached permanently or otherwise and in any 
suitable manner a grating of a proper size and description ; or a plate 
provided with suitable perforations. 

3912. Curotas anp Biast Furnaces, G@. £. Scott and W. B. Heys, Man- 
chester.— Dated 29th November, 1873. 
, This invention consists in adapting to ordinary furnaces a separate 








It is found in practice that the tubes or hollow spindles standing up 
from the warves to receive the bobbins in spinving and t frames 
wear a unequally at two parts of them, one near the top and the other 
near the bottom of such tubes, and to replace them it been found 


necessary tosupply both tube and warve ther, by which considerable 
cost is Anton The object of this nveution te to reduce the cost arising 
out of such wear by applying to the outer surface of these hollow tubes at 
the parts*which in use are found to wear away first, short extra or cover- 
ing pieces of tu or rings of metal or other suitable material to receive 
the ter wear of the bobbins at those parts, and be capable of being 
removed and replaced at pleasure. 
3896. yy pene ae Toornep Wues1s, B. Dickinson, Wigan, 
This invention is mainly as follows:—An annular ring is formed with 
holes at various in ‘or different diameters and pitches of wheels, 
euch Sees Sas See with stiff bars. The centre of this 
annular ring is provided with a pin, round w the segment of the 
toothed wheel to be moulded is worked, A wrought iron hook for raising 
this segment is fixed to it, and there are upright slide bars on which the 
segmentis drawn up from the mould, also bars acting as — for steady- 
the segment and preven Leap se mie ~ Pian § A slid- 
ing arm is ded, to be to suitable radii for differential diameters, 
and also a lip on the it to fall on the sliding arm, thereby fixing 
the regulated depth of wheel. 
3897. Nas, Botts, Wires, &c., L. Chelot, Rue Montmartre, Paris.— 
Dated 28th November, 1873.” 
This invention consists in forming nails, bolts, and metallic wires for 





for the fuel furnished with a blast pipe, and in taking air heated 

thereby to the tuyeres. Also providing for a stream of air or steam to 

the lower part of the furnace. 

3913. Weartvo Apraret, H. W. Hart, Bastcheap, London.—Dated 20th 
November, 1873. 

The improvements relates, First, to making shirt fronts in two parts 
formed to overlap each other. The inventor also makes the shirt open 
from the front downward, and with a division at the back of the lower 
part of the shirt, so that the same may be made to fold and button around 
the legs. And he also sometimes makes the drawers of the same material 
and in one piece with these portions of the shirt. He also provides shirts 
with duplicate cuffs, so that when one pair of cuffs is dirty another pair 
will be available. The said improvements also relate to undershirts or 
vests and drawers, and consist in combining an undershirt and puir of 
drawers in one garment. 
$3914. Sarery AppaRatos ror Raitway Trains, W. T. 6. Pratt, New- 

port.—Dated 29th November, 1873. 

This consists in providing rods and levers in connection with the 
whistle on the engine, and a wire or cord stretched across the front of the 
engine. A cutting blade or sharp bar connected by levers is raised and 
lowered at a distance by hand or by the rod of the danger signal. In 
dark or foggy weather the cutting blade is raised, and as the train 

hes a station or danger signal, the wire is severed by the blade ; 
severing of the wire causes the whistle to open and soun 
ons. on Sroves orn Grates, F. Brown, Luton.—Dated 20th Novem 
, 
This provisional specification dcsczibes constructing a register stove 
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with an air chamber at its back and sides, in which there are horizontal 

Par toca cislaa ioe taohliy belsoe th enoupes foomn Ghorepper, Pert. tate 
ra lore it escay 

the room to which it rey conducted. The fire-box is made separate 

from the body of the stove. 

8916. Paxventina Waste or Water, F. @. Unieriaw, Clerkenwell, and 


A. EB. Carter, Notting-hill.—Dated 29th November, 1873. 
Acco pes in place of 
being led box which con- 


to visional specification overflow 
into a drain, are taken first into a seal 

tains a ball cock or equivalent apparatus which shuts off the supply as 

soon as an overflow occurs, 

3917. Envetorss ror THe Prorecrion oF Borris, J. Noad, Plaistow.— 
Dated 29th November, 1873. 

The ate gg describes constructing bottle envelopes from strips of 
wood about jin. thick cut into two different lengths, one somewhat ex- 
e height of the bottle and the other equal to the height of the 
body of the bottle; these strips are tied or woven together alternately, 
and then made up into envelopes. 

8918. Paintinc, 7. S. Monkhouse, Regent-square, London.—Dated 29th 
November, 1873. 

The novelty of this invention consists chiefly in the printing of two 
separate sheets, or of printing upon two separate continuous lengths of 
material at the same time from the same form or forms, and in the cutting 
of the material into the lengths and widths required in the same machine, 
and during the process of printing as aforesaid. 

8919. Frasu-ticut Signa Apraratus on Niout-TeLcecrarn, W. R. 
Lake, Southampton-buildings, London.—A communication J.C. 
Nobles, Bimira, New York, and M. Gustin, Troy, Pennsylvania.—Dai 
29th November, 1873. 

The objects of the said invention are the provision of simple and effi- 
cient means for effecting communication between points distant from, 
but within sight of, cach other, either on land or at sea, by flashes of 
light, and the registering or recording of the signals thereby transmitted. 
The inventor effects these objects by combining with a suitable light a 
shield cspable of being moved to produce the flashes, and mechanism 
whereby the flashes are registered by the operators at the distant points 
between which the communications are being sent. 

3920. AntirouLING AND PresERvaTIVE Composition For Suirs, H. 
Rahtjen, Bremerhaven, Germany.— Dated 29th November, 1873. 

The following are the ingredients of this composition, viz.:—Alcohol, 
wood naphtha or methylated spirit, shellac, spirit of ———— 
oil, common rosin, galipot, tar spirit, tallow, Venetian red, arsenic, oxide 
of zinc, oxide of mercury, 

3921. Boots, SHoes, PLaTEes, AND OTHER ARTICLES, J. R. McVoy, Harro- 
gate.—Dated,29th November, 1873. 

The working parts comprise a fountain or trough containing blacking, 
which is supplied to the boot by a brush turning in contact with a roller 
in the fountain. The boot is then subjected to the action of a polishing 
brush, to which to-and-fro motion is imparted from the driving shaft by a 
crank-pin. The dirt brushes are made in two quality bristles for ladies’ 
- a boots, and the polishing brushes are also made of two kinds 
° stles. 

3922. Comsination Toor, J. R. Lancaster, Old Broad-street, London.— 
Dated 29th November, 1873. 

The tool resembles an ordinary pair of pliers, and comprises a number 
of different instruments cousbined in one, viz., gas tongs and spanners of 
different dimensions, wire cutter, screw-driver, and nail drawer. The 
tool also serves as a sort of hand vice. 

3923. Srampine Linen, H. Beasley, Bayswater.—Dated 1st December, 1873. 

Hitherto linen and such like material has been stamped with the name 
or initials with the ordinary hand stamp, pen or pencli, or some similar 
process, the linen having first been pre y some ingredient or com- 
pound; this process often results in blotting, and thus damaging the 
material, and this process is not only slow but difficult. The invention 
consists of a certain hanical arrang t by which the name or initials 
can be instantaneously conveyed to linen, by the use of which blotting or 
damaging the material is effectually avoided, 

3924. Economisina Fue. anp Preventino Smoke, F. Clark, @. Clark, 
aud H. B. Harrold, Loughborough.—Dated 1st December, 1873. 

A perforated shield placed over the fire for taking up surplus heat of 
gases passing through it when the fire is bright, and giving it out when 
the fire is dull. 

3925. Fire-craie, F. Lloyd, Marlborough. —Dated 1st December, 1878. 

Apparatus for the moistening and distribution of air which has been 
warmed, and which apparatus can be cheaply applied both to existing 
and new fireplaces or fire openings. Also for improved construction of the 
back of the fire opening for the purpose of radiating or dispersing the 
heat. Also for the purpose of checking the upward draught of air through 
the grate bottom bars, and so in some measure controlling the rato of 
combustion. 

3926. PLovan, V. Chambon, Toulon.—Dated 1st December, 1873. 

This improved plough is composed of two principal parts, First, of a 
main framing carrying grooved pulleys on its upper side, and a series of 
coulters and shares or furrowing blades of a s Sitwe on its tinder side ; 
Secondly, of a bar to which are attached stakes or pickets, on the upper 
_ of each of which is also set a grooved pulley. The main framing and 

he pickets are connected by ropes passing over their respective pulleys, 
and these ropes being also attached to the yoke or team, when the pickets 
om at one end of a field, the main framing is thereby drawn up to them, 
and so on. 

3927. Fire Escares sy a Lirt, 8. Johnson, South Norwood.—Dated 1st 

December, 1873. 

The above is intended to be worked by a continuation of levers, so that 
by pressing, the bottom levers will raise the whole of the others at one 
time. The levers are secured by cross-bars and work upon centres. At 
the top of levers is a box or receiver, so as to send up firemen to rescue 
persons from fire, which is done in a few seconds, and can continually be 
pa pn The lift and receiver is fixed so as to run between supports 
which are fixed for a guide and steadiment. It is constructed to run on 
wheels similar to the present fire escapes now in use, and the hi 








ciently from the outer case to extract the needles ; self-acting means 
employed in several of the improved cases for retiring the needles an 
inner cases into their shoaths or outer covers and for closing up the same. 
$986. Suirs, Furry Boats, anp Vesspas, H. A, Egerton, Hextable.— 
Dated 1st December, 
The buoyant or floating part of the structure is formed of three, four, 
or more long C or other suitable sha: mtoons, made 7 Pre, 
el to other, but at a su 


ferenee of sheet iron arranged parall mt 

istance apart to receive between them paddle wheels for the propulsion 
of the vessel, and to allow of the easy escape of the tail-water. The super- 
structure is formed of strong horizontal ers on which rests a platform 
or deck,on which may be erected cabins, engine-houses, and hold for the 
stowage of goods. 


$937. Parer Putp, J. H. Johnson, Lincoln’s-inn-flelds.—A communication 
‘rom A. de Meritens and V. Kresser, Paris.—Dated 1st December, 1873. 
invention relates to the treatment of “ ” or “cane trash,” 
constituting the refuse of cane sugar manufactories, with a view to the 
extraction therefrom of the fibrous cellulose for the manufacture of paper 
pulp, and consists essentially in subjecting the “‘ ” to the action of 
an kal! (soda or potash), and in bsequently bl ‘ing the same by the 
action of rites, or chlorine or sulphurous acid. The fibrous 
cellulose be found in an excellent state of preservation, and will 
answer admirably for the manufacture of pulp for the better qualities of 
paper. 
8938. Potisuinc anp Gtazina Puotocrapnic Proors, J. H. Johnson, 
Lincoln’s-inn-flelds.—A communication from H. Muh, Paris.—Dated lst 








, 1873. 

This invention relates to an improved mode of and apparatus for polish- 
ing and glazing photographic proofs by submitting them to the action of 
a peculiar roller press and burnishing, which latter is heated by a lamp 
or otherwise during the polishing process. 


3939. Current Meters, WATER Meters, AND Sutrs’ Loos, B. 7. Moore, 
Spring-grove, Isleworth.—Dated 1st December, 1873. 

This provisional specification describes employing in the First place a 
hollow cylindrical case, free to move about pivots at its extremities in the 
ine of its axis. hollow case is water-tight, and contains within 
itself a small framework, which carries a train of wheels. This framework 
is suspended from an axle, or upon pivots within the case and fixed toit, 
and the train of wheels is conn byan endless screw, a toothed wheel, 
or otherwise with the axle or pivot, or with the case, so that when the 
case is made to rotate, the train of wheels is set in motion, the framework 
remaining at rest or nearly so. Thus the number of revolutions of the 
case can be registered by the train of wheels within it. 

3940. Acruatina Sream Piovons, D. Greig and R. Burton, Leeds.— 
Dated 1st December, 1873. 

This provisional specification describes a winding apparatus with two 
winding drums on vertical axes, to which the ropes may be led at any 
angle ; and automatic coiling apparatus is provided. 

3941. Stoves anp Kitcuen Ranoes, R. Russell, Derby.—Dated 2nd 
December, 1878. 

This improvement consists, First, in preventing the radiation of heat 
from the back of iron or other metal plates by fitting to the backs of such 
plates one or more other metal plates, leaving a hollow space between 
each of them, which may be filled with sand or other substance. Secondly, 
in applyin a corrugated or grooved bottom to the grates of either open 
or closed + gy and combining with the said bottom a corrugated 
back, Thirdly, in a simple method of heating and distributing air from 
outside the building to support combustion by means of an [air*] duct ex- 
tending along the lower portion of the stove, the said duct having an 
opening the grate for the admission of the external air. The said 
air escapes into the room through apertures formed in the side cheeks of 
the stove. Fourthly, iv a plain or corrugated brick back for a grate, 
the corrugations in the said back being continuous with those of the 
bottom of the grate, and the said back being placed at an acute angle with 
the bottom of the grate. 

3942. Decotorisina Hyprocarnons, A. Smith, Loughborough-road, and 
F. Field, Lambeth.— Dated 2nd December, 1873. 
This invention consists in decolorising solid and liquid apteeetnos by 
admixture thereto of hydrated silicate of magnesia, lime, baryta, iron, or 
rs , or the aluminate of 4 One or more of these sub- 
stances are mixed with the heated hydrocarbon to the extent of from five 
to fifteen per cent., the mass being stirred till the decolorisation is complete. 
The mass is then allowed to settle and the hydrocarbon is drawn off. The 
hydrocarbon absorbed by the decolorising material is recovered by boiling 
the latter with dilute acid, whereby the hydrocarbon is freed from the 
mass and immediately rises to the surface. The remaining liquid is 
allowed to settle and is neutralised with carbonate of soda, and is then 
reprecipitated with silicate of soda, in order to be used over again. 


3943. Evecrric Pire, B. Verdeau, Bordeaux.—Dated 2nd December, 
1873 





io. 

This invention consists in the use of a worm made of iron instead of 
zine and of hydrochloric acid. Azotic acid may, however, also be used in 
conjunction with the iron worm. The advantage claimed for this inven- 
tion is very great economy as compared with other piles. 

3044. Paitiasses, H. Bessell, Bristol, and J. A. Wheeler, Westwood.— 
Dated 2nd December, 1878. 

The paillasseis constructed with a frame or border of wood or other 
rigid material, instead of the ordinary flexible material of tick, thereby 
affording facility for ramming in the straw filling, and stiffening the 
pail in the centre where the two halves come together when in use. 


3945. Warcues, B. Haas, jun., Boulevart Sebastopol, Paris.—Dated 2nd 


December, 1873. 

The First part of this invention consists in the winding up of the watch 
in such a manner that the movement of the watch may be described as 
sore. whilst the means for effecting it are invisible ; this is pro- 

uced by the simple action of opening the case to see the time, the mecha- 
nism for ucing this result being two metal shafts or blades united by 
a pin which allows of free play to their movements; the first blade termi- 
nates at one end in a hook which is fixed to the hinge of the watch lid, 

tly it follows its movements when opened and closed, and 





will be constructed principally of metal, so the fire will not affect it. 
3928. Economisina FuEL, J. Kenyon, Blackburn.—Dated 1st December, 
18738. 


This invention consists in making the back of the stove of metal and with 
a cavity to heat the air; also combining the same with projecting fire-clay 
sides; also in supporting the draught door on horizontal bars or studs; 
also in making a cavity in the arch round the fire; also in making the 
bottom with an inclined back portion. 

3929. Exrractixe Gases or Furnaces, 7. B. Williams, Raglan.—Dated 
lst December, 1873. 

This invention consists in effecting the withdrawal of the waste gases 
of a furnace through the centre of a peculiarly constructed apparatus 
placed at the top of the said furnace, instead of taking them away through 
the side walls of the same. The said apparatus forms both a gas valve and 
an improved charger. 

3930. Quannenss ror Winvows, J. B. Beanland, Bradford.—Dated let 

, 1873. 

The quadrant works on a stud or pin, and is moved in or out by means 
of a movable lifting lever or arm, worked by a rod or rope. A bracket is 
fixed to the window frame, in which is fitted the quadrant. Catches are 
made in the quadrant, enabling the window to open in any position. On 
the window is fixed a guide in which the quadrant works. The bottom 
of this guide acts as a stop for the catches in the quadrant. On the guide 
is fitted a lever or arm which releases the quadrant from the stop when 

ulled by a rod placed in an arm or lever formed on the lifting lever, or 

vy a rope passing over friction pulleys. 

3981. Joints ror Unitino THE Sives or Boxes, W. M. Beaufort, Piccadilly. 
—Dated 1st December, 1873. 

To carry out this invention the edges of the two pieces to be fastened 
together are mitred as usual. A hole is then drilled vertically through 
each piece, and a channel or groove cut out between the mit and 
the drilled hole. The two parts being held together, a key is ven in 
the said holes and channels, or the key may be formed by running in 
molten metal. 

3982. Pranororres, H. Herbert, Lowestoft.—Dated 1st December, 1873. 

According to this invention the inventor makes the whole key-board 
capable of being shifted or traversed longitudinally to the extent of an 
octave in either direction without shifting the remainder of the action, so 
that the music may be correctly transposed without any mental effort on 
the part of the performer. 

3933. Grinpine AND Surracino CytinpeRs, RoLters, AND Drums, 7. J 
Smith, Fleet-street, London.—A communication from J. M. Poole, Wil- 
mington, U.S.—Dated 1st December, 1873, 

A true cylindrical body is used as a guide to the tool for cutting other 
cylinders by. 

3934. Morava Power Enaines, J. M. Plessner, Golden-square.— Dated 1st 


, 1873, 
This invention relates to improvements upon the patent which the 
patentee has recently obtained eo May 3rd, 1878, No. 1604, for im- 
rovements in motive power engines, The former arrangement necessitated 
or the obtaining of a uniform fey Arend the application of at least two 
cylinders, and two Yay whilst — improvement secures the 
same result with only one cylinder an: nor) yen in consequence of the 
peeteees of a partial vacuum alternately on opposite sides of the 
piston, 
S008, Nemes Cases, W. H, Yeomans, Redditch.—Dated 1st December, 


actuates the other blade or shaft, imparting to it a see-saw movement. 
To this blade a rack is connected, the teeth of which gear with a ratchet 
wheel fixed on the arbor of the ae gam 4 The action of these parts 
is as follows: On opening the watch the rack is forced upwards by aid of 
the two articulated blades in suchwise that the teeth of the rack entering 
those of the ratchet fixed on the arbor of the barrel spring cause it to turn, 
and 80 d up the watch spring ; this action is repeated each time the 
case is — thus obviating the usual mode of winding. The Second 
of the invention has reference to setting the hands of the dial ; this 
8 effected in the following manner ; By turning a button attached to a 
shaft passing through the knob—of the watch—bearing the ring ; the end 
of this shaft terminates in a bevel pinion gearing with a similar wheel 
which transmits motion to a third wheel in communication with the 
minute wheel work. And by the combination with these parts of a safety 
detent in communication with the above-named shaft whose object is to 
lessen the friction produced by the gearing of the wheels. 


3946. Pens or Markine Instruments, J. J. Perry, Red Lion-square, and 
W. E. Wiley, Birmingham.—Dated 2nd December, 1873. 

The First part of the invention consists in the employment in marking 
instruments formed with two or more plates, of only one plate to come 
into contact with the paper or other surface, such single plate being 
formed at its lower end with grooves down which the ink will flow. The 
inventi ists, Secondly, in cting such plates together b 
riveting, in which case, for some descriptions of pens, only one of su 
plates @ long enough to pass into the handle, whereby the 
plates can be turned on the rivet to enable them to be cleansed, and one 
or more of such plates may be formed of hard india-rubber, glass, agate, 
or other similar material. The invention also consists in providing such 
pens or marking instruments with ens “ink pa ” placed between 
the plates, or in coating such plates with chemical matter, so that by 
dipping such pen into water a supply of ink is obtained. 

3947. Rotune Iron, B. C. Lauth, Pittsburgh, U.S.—A communication 

ten J. J. Williams, Pittsburgh.—Dated 2nd December, 1873. 

is invention relates to woniney St rolling iron and other metals, 
so constructed that the metal passed 
the edges as well as the sides or faces. 
3948. Measurino anp Reoistertnc Distances, B. R. Morris, Hamp- 
—Dated 2nd , 1873. 

The features of neg constitute this invention are in providing 
the instruments with a face, upon which inches, feet, tens, or other 
quantities are represented, the distances d indicated 
hands travelling over the dial and revol 
several centres. The spindles upon which 

@ dial plate and are secured to 
actuated by toothed wheels, star or worms, and which are either 
attached to and moved directly or , and receive a 
travelling roller on the spindle which carries i Ose 
from or is placed outside the casing in which works are contained. 
3949. rey eng or Grains, A. Kruger and T. Colani, Bchére.— 


, 1878. 
a specification describes using closed vessels for boiling 
8950. Scortinc on Remernesne Numpers, A, Millar, Brooke-street, 


He —Dated 2nd December, 1878. 
A box or case of a convenient size for holding in the hand, through an 
opening of which an arm projects. When the arm is pressed upon by the 





tween the rollers is worked upon 





either from the same or 
hands are fixed pass 
star, or worm wheels, 





This invention relates to various forms and arrangements of needle 
cases, whereby the inner cases or needle holders may be propelled suffi- 








* The word “ air” is found in the copy of the abridgment delivered by 
the applicant, but does not appear in the original abridgment. 





finger it acts upon a system of counting wheels fitted in the interior of 
the box. The counting wheels are furnizhed with dials represen 
Papeete) penne oy hada The number of movements of the arm 
is registered on the 


3961. SHzarrc orn Ciirriva Sueer, LZ. Bouttier and M. J. B. Couhault, 
Paris.—Dated 2nd December, 1873. 

Two long toothed combs are made to slide over the two faces of the 
cuttin by separate handles with a spring between for obtaining the 
return stroke. A pressure plate on the pin of one comb acts upon the 
other comb, and keeps the two in contact. 


8952. Raitway Brakes, R. H. Manning, Hoxton.—Dated 2nd December, 
1 


873. 

This invention relates to what are known as continuous self-acting 
brakes, wherein the brake power is derived from the compressing of the 
buffers, which arises imm« the steam is shut off on the engine, or 
the speed of the engine is otherwise suddenly checked. 

39538. Sorrentne anv Puriryine Water, F. A. Paget, Adelphi, London.— 
 eaceanaaeed Srom J. A. Bérenger, Vienna.—Dated 2nd December, 


1 
Softening water for use in towns at rail ay 4 pumping stations for loco- 
motive steam boilers and boilers g lly, for hing establishments, 





y 
for bleaching, dy: , and soap works, and other similar purposes. Pre- 
= the eaies dissolved in’ the water by means of one or more 

own 





emical reagents in a —_ state, and P 4 
the precipitate by means of filtering for the purposes as described, 
referably at ordinary temperatures, and by the cpgenmee as described. 
mbining an adjustable apparatus for supplying e liquid reagent to 
the water with a —— apparatus and a filtering apparatus. For 
making the solution or solutions of the reagent or nts employed, 
water previously prepared by the process. Varying at pleasure 
the dose of the liquid chemical reagent or reagents by means of an 
adjustable apparatus such as a force pumpor a column of water regulated 
by a cock or valve. Mingling the liquid chemical reagent with the water 
by means of a special mixing — When carbonate of soda is 
employed to precipitate om > mg of lime, conducting a jet of steam into 
the actase of the two liquids. Emplo as filtering materials wood 
shavings mixed with small coke or c! ers or pebbles. Forming a filter 
of a vessel fitted with two parallel horizontal gratings at its bottom part, 
and above which is a wooden hoop making the joint. Applying succes- 
sively two or more liquid chemica’ ——_ by means of two or more of 
the said mixers, according to the quality of water to be filtered. Pro- 
viding a relay by means of a series or number of filters. 


3954. Garment, J. H. C. Zanzig, Bloomsbury.+Dated 2nd December, 1873. 

This invention relates to an improved convertible garment to be worn 
as “frock cout,” ‘morning coat,” or “dress coat” at will. Instead of 
sewing the front of each of the skirt of a “frock coat” to the fore 
part of the body as usual, the inventor leaves aslit or opening at the waist 
seam between the skirt and the front of the coat fastened by hooks or 
other fastenings, so that it may be readily disconnected and folded back 
when req to form a dress coat or morning coat. 


3955. Sionactrna 1x Trains, J. Wyatt, Slapton.—Dated 2nd December 
1873. 


This invention relates to improved communicating apparatus whereby 
a signal or alarm may be given by a SS to the guard oc driver or 
from the guard to the driver, and consists of a continuous line of shafting 
disposed along the roof of the carriages connected at each end, that is to 
say on the engine and in the guard’s van, with a bell-sounding apparatus 
operated by the rotation of the shaft. This may be done by means of 
pendent hand levers from the passenger compartments, a signal for in- 
dicating whence the alarm p ded aw E perated at the same time. 
An automatic coupling for the shafting between the carriages is also 
described, which is also applicable in apparatus for opening and closing 
the doors of railway carriages. 

3956. Burroy, W. E. Gedge, Wellington-strect, Strand.—A communi- 
cation from L. I. Gras, Moulins, France.— Dated 8rd December, 1878. 

The back face of this improved button carries in the centre a metal 
stem of a flat or of a cylindrical form, or preferably in form of a truncated 
cone, The summit of this cone is surmounted by two metal pieces or 
prongs forming fastening nippers placed and fixed in the centre of the 
said Gruneatod cone; these two pieces acting as fastening nippers or 
cramps, cause this button to adhere perfectly to the cloth or material 
upon which it is to be placed. A metal counter plate, of optional sha 
and size, and pierced with a variable number of holes, is sewn on to the 
reverse or inner or lower face of the garment or other article upon which 
the button is to be placed. In order to pass the fastening nippers through 
the cloth, press the points against the outer face of the said cloih or other 
object, and immediately above the central opening in the counter plate, 
then by simple pressure of the thumb on the head of the button, the stem 
of this latter following the fastening nippers will sink into the thickness 
of the stuff. The counter plate carries transversely and in its axis a 

ve or recess, in the centre of which is made a rectangular ss 
ntended to give to the Fst er fastening nippers of the button 
properly so Gilled, which fastenings having thus traversed the cloth, and 
the counter plate in their thickness, are easily bent back with the hand 
each to its own side in the groove of the counter plate. Thus if the 
button were to break from any cause, the counter plate remaining always 
sewn upon the garment or other object upon which it has been fixed, it 
is only necessary to replace it by a spare button, Gtting this latter to the 
garment as above set forth by the aid of the fastening nippers or cramps 
secured in the recess or groove of the counter plate. 
3957. Suearnina Suips’ Borroms, B. L. Thomson, Graceckurch-street, 

London.—Dated 8rd December, 1873. 

This invention consists in covering metal plates constructed in a similar 
manner to those referred to in the specification of James Brown, No. 1838, 
A.D. 1871, with glue or other suitable adhesive material, which plates 
thus prepared may be sent into the market and are intended to be em- 
ployed for sheating ships, covering roofs of houses and other structures, 
where found desirable. 


3958. Cover ror Books, J. Wilson, Halifaxr.—Dated 3rd December, 1873. 
This invention has for its object a new or improved covering or backing 
for books, cut or formed in such manner as to be readily folded and 
attached to the ordinary backs@f books without stitching, so as readily 
to secure the same. The inventor employs thin leather or bookbinder’s 
cloth, paper, or linen, cut or formed with overhanging portions to bo 
folded to the interior of the ordinary back of the book, and secured by 
um, glue, or by eyelets and eyelet holes. Various ornamental designs may 
© produced on the outside of | the material used for such covering. 
3959. Marcu Boxes, A. C. Henderson, Southampton-buildings, Holborn. 
A communication from J. St. Anne, Bordeaux.—Dated 3rd December, 


1873, 
The box consists of a cylindrical metal case closed by « - fixing 
bayonet fashion ; at the lower extremity are two rundles or discs, one 
fixed and the other movable ; the fixed one receives a segment or Diade, 
the lateral axis of which admits of its pivoting downward on a metal 
piece soldered to the case. By its lower flattened extremity the same 
axis forms a spring for me | the segment after having been raised 
by the movable disc, and which is actuated by turning a plate or fly- 
wheel at the base of the case, this latter disc being connected to a second 
segment or blade in communication with the fiy-wheel and is partly 
hollowed to receive a spiral spring wound round a screw which unites the 
two discs. In turning the fly-wheel to the right or left, the second blade 
is drawn along, whilst the first blade is simply raised by the action of a 
Len pape on the second one; in this position and by gently shaking the 
pox a match arrives in a comprised between the two blades, and on 
loosening the wheel it is ted by the second blade to a metal piece 
attached to an external button, which being pressed smartly in a groove 
of the case causes the head of the match to outside the case, and in 
its passage it is ignited by friction against akind of spring claw with a 
denticulated surface arranged inside the cap of the case. 
3960. Cueckina FARES TO BE TAKEN IN VEHICLES AND INDICATING THE 
Distance TRAVELLED, A. M. Dillet, Temple.—Dated 3rd December, 1873. 
: aetadinally, is emf up og a — KR... (reven in poe = 
01 dinally, perpendicularly, an y. They are connec y 
a number of ** vovel” wheelay Impulse is given to the whole by an iron 
square staple, fixed on to one of the hind wheels of the "bus, which comes 
in contact with one of the fingers of a “‘star” wheel. The seats will be 
separate and fitted on spring The indicator will show the number 
of miles traversed by each person (or any distance), and the exact amount 
of money received will be thus known. 
8961. Ferriinc ror Furnaces, W. 7. Holland, Llanelly.—Dated 23rd 
3. 


December, 1873. 

This consists of a fettling made with materials having a siliceous base, 
such as sandstone or silica, in combination with some vitrifiable material 
or materials. + 
8962. Carnpinc Fisrovs Mareriais, W. Cunningham, Dundee.—Dated 


8rd December, 187 “ 
In carrying out the invention, to one modification, the raw 
materials are fed or supplied simultan to two distinct parts of the 
circumference of the cy! 
delivered by the action of a roller, which causes the speed of delivery tu 
be so as to compensate by a drawing action for any variation in 
© card end. In another modification, y 
” the ends only of “ ” the 
of the carding cylinder, but there 








80963. Sarery vatteny C. Stuart, W. Jagger, J. Smith, and J. Pilling, 
Ha .— Dated December, 1873. 
This invention relates to and is an improvement upon that class of 


Sunz 19, 1874. 
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passage 
below the ys 
or pipe, where the desired level of water is in the boiler. 


1700, Baeeeaane Annunciators, L. Finger, Boston, U.8.—Dated 
: piste cation describes this device so as to avoid as much 


com} 
as possible complexity of and 
annunciator for hotels and other 


for batteries, and which owing to its extreme simplicit 
does not require skilled or ex labour in it, and may 
be toa extent man’ machinery. The construction 
consists in the employment of a tilting rod or 

upon its w end a card or ha upon its face a 
number or indicative of the room or apartment with which the 
device connected, such rod ag upon its lower part as a 
cen! Se eres > ide of the core of an electro- 
magnet, in order that when the circuit is closed the pole shall attract the 


btain such momentum as to pass beyond the 
attractive of the magnet and bring up against a stop suitably placed 
ae t, the arm being returned to its normal position by a rod or 


1780. Wire Tusinc ror Ferrutes, H. 0. Lothrop, Milford, U.S.—Dated 
19th May, 1874. 
This complete specification describes this invention—First, in an im- 
roved manufacture of coiled wire tubing for ferrules by forming an offset 
each coil, so that each ferrule, when cut from the ee, shall pre- 
sent a flush or evenly finished edge or surface. Secondly, this irivention 
ites to struction of a hi hereby the cylinder provided 
with the offset shall be made up from the wire and the united layers of 
80) together; also to a means for cutting from such cylinder a 
series of ferrules of equal length. The machine in this instance is com- 
posed of a rotary arbor supported on suitable bearings, and provided with 
a driving pulley, the arbor having ajgrooved or toothed mandril, which 
may be tape in form, upon which the wire is coiled and the cylinder 
made up, a beater or burster ioe | loosely disposed about the mandril, 
and having intermittent lon movements imparted to it upon 
such mandril at short intervals, a sliding cutter being arranged immedi- 
ately in front ef the mandril, and operated in such manner as to cut each 
in lar succession from the cylinder formed upon such mandril, as to 
project beyond the free end of the same a number of sections or ferrules 
od Ran = length to suit the particular purpose for which they are 





1798. Cenrrirvca, Macuines, S. 8. Hepworth, New York, and G. 
Paulding, Cold Spring, New York.—Dated 2ist May, 1874. 

The object of the present invention is to provide a machine which shall 
be simple in construction, from vibration, and dispense with the 
spindle above the basket by supporting it from below. The invention 
consists in arranging the basket spindle within a sleeve, which is su 
ported by elastic bushings in such a manner that it is free to vibra! 
without communicating motion to the frame of the machine. It also 
consists in the mechanical details of the machine required in the above 
arrangement. 

114. Macnives ron Wasuine Woot, J. and J. BE. Holden, Reims, France 
—Dated 8th January, 1874. 

This invention describes shines for hing wool by means of a 
rotating cylinder armed internally with points, the said points by means 
of an eccentric being withdrawn and inserted at intervals so as to seize 
the wool, alternately subm it in the water, and releaseit. Alsoina 
means of conveying the wool from end to eng of the vat by horizontal 
shafts with curved arms, their rotation plunging the wool into the water 
and also causing it to progress unifo ; also to the arrangement and 
construction of the discharging apron. 








SUCCESSFUL BLASTING WITH DYNAMITE EXPLODED BY ELECTRI- 
CITY, IN THE ForREST OF Dran,—(From a Correspondent.)—A re- 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE wearisome colliers’ strike continues. As a result the iron 
trade keeps unsettled. ey have noconfidence in and they 
will give out no orders they are not absolutely obliged to place. 
This feeling is especially applicable to best finished iron; for 
which export merchants hold a fair number of orders, subjeot 
to their tion as to time of allotment. If the strike could 
be got out of hand, and the supply of a oS 
terms then possible, best iron would, it is believed, be declared 
down £2 a ton. At present a buyer must give makers’ current 
rates—which are in proportion of £14 for bars—or they must con- 
sent to give the prices that may rule at next quarter-day. The 
result would be an increase of orders, to be followed by a much 

r accession later on, when further inevitable reductions in 
shall have been effected. Meanwhile there is slightly more 
inquiry this week for the varied products of the mill and forge ; 
and merchants do not find their orders completed with the 
romptitude noted in the previous few weeks. A little more time 
i pe a the week been run at the mills which were on, and 
the supply of coal is less restricted, 

This last state of things is due toa few more colliers being at 
work at pits where there was partial work. Against this, however, 
there has to be set the “a of work of some 2000 colliers in 
the Dudley and Brierley Hill district, owing to the expiration of 
the notice given to them that the full wages which they have 
hitherto been receiving will not be cmtlenst. Other colliers in 
the West Bromwich district, who also have been working for iron- 
masters, will in a few days be similarly circumstanced. Where the 
maximum prices cannot be obtained the making of finished iron at 
the prices alone obtainable is not generally attended with other 
than the barest margin of profit where the colliers have to be paid 
upon the old scale of wages. But a good purse continues to be 
made by those colliery proprietors who are getting coal for sale. 
The prices they are securing are generally so high that they can 
afford to give the old scale; and they do not hesitate to avail 
themselves of the opportunity. This conduct lengthens the 
strike by buoying up the hopes of the men that they shall all soon 
be called in at ‘fall s.” Of this there is no probability. 
There can be only one termination of the present strife—the colliers 
must return to workatreducedrates. Aswillbegathered from what 
I wrote last week, the weakest point in the whole strike chain is that 
which is made up of the members of the National Union of 
Miners, who are receiving so little help from their brother mem- 
bers. That link will be the first to snap. When the event may 
come about is uncertain ; the men are showing courage and endu- 
rance worthy of a better cause, but their prospects are this week 
worse than ever. They are so, in much , because of the 
declarations of Mr. Burt, M.P., and Mr. Macdonald, M.P.—the 
first in respect of the strike of the Cleveland ironstone miners, 
and the other in relation to the strike of miners in Scotland. In 
both cases the necessity for combined action by masters and men 
to meet the requirements of the market have been pointed out ; 
and in the former there has been the bold declaration of the long- 
ago demonstrated opinion of political economy, that workmen's 
strikes are worse than useless in a falling market. The opinions 
of the two authorities, with unionists we have named, were freely 

uoted on ‘Chi in Wolverhampton yesterday and to-day 
(Thursday) in Birmingham, and they were held as clearly indica- 
tive of the beginning of the end. Most earnestly it is hoped that 
these expectations may be realised. 

At the same meetings the employers complained of the inflexibl® 
action of their men—that even when they can see their way to ge* 
an order if their men will consent to abate some little drop in the 
scale upon which they are now being paid, the men decline to help 
to get the trade. One case was mentioned in which ironworkers 
had been without work for some time. An order could have been 

btained that would have found them work throughout four 





port of some blasting rations at a carboniferous | ti 
quarry in the Forest of , which appeared in THE ENGINEER 
of May 23rd, has excited a deal ef attention amongst miners, 
engineers, contractors, others interested in such matters. 
These operations were carried out for the purpose of ene ae 
testing the applicability to the quarrying of stone (for either build- 
ing or burning into lime) of a method of blasting, the prominent 
feature of which is to explode simultaneously 4 electricity a 
number of small charges of dynamite, and were highly successful. 
We now record particulars of another trial of the method, made 
at the same place, but on a much larger scale, a few daysago. As 
on the first occasion, Mr. W. B. Brain, of Cinderford, directed the 
proceedings, which were witnessed by Mr. Fitzmaurice, manager 
of the Wigpool Iron Mines ; Mr. Phillips, manager of the Dowlais 
Iron Mines ; Mr. C. C. Brain, of Trafalgar Colliery ; Mr. Cooper, 
of Wigpool ; Dr. Heane, Cinderford ; Messrs. Wintle and Meek, 
Mitcheldean ; and many miners and others from the immediate 
locality. The mass of stone to be operated upon formed a *‘ ledge” 
or “‘shelf” some 30ft. above the floor of the quarry, about 1Oft. 
wide and 60ft, to 70ft. long. On the “ledge,” and close to the 
vertical face of the rock, which rises 40ft, above it, eleven ‘‘ bore- 
holes,” to contain the explosive charges, were bored ; they were 
ljin. in diameter, about bin. to Gin. apart, and varied in depth 
from 5ft. to 6ft. These were charged with dynamite, the aggre- 
te quantity used having been 16 lb., the deeper holes receiving a 
| an allowance than the others. Eleven of Brain ’s high tension 
detonating fuzes were applied, and the whole of them connected 
in one circuit, This was a departure from — Paget as 
they should have been connected in two branches of five and six 
res vely, a plan that would have increased the conducting area, 
and, consequently, reduced the resistance and diminished the risk 
of small imperfections in the insulation. But as Mr. Brain had, 
prior to leaving his owa works in the morning, experimentally ex- 
ploded fifteen fuzes in one circuit, it was determined in this 
instance to have a practical test of a circuit than usual, and 
no doubt is entertained that it would have been successful, but 
for a little mishap hereafter explained. The connecting wires 
between the charges were “22,” insulated to “16” gutta- 
og which is very slight, but amply sufficient if handled care- 
ully. On the hill above the quarry, and at a suitable distance 
from its verge, a man with the Dynamo-Electric Mine Exploder 
was stelloneh, the instrument being connected with the bare-holes 
charged by two insulated wires, carried down to the face of the 
Everything —s ready, the firing signal was given. Two 
rapid turns of the handle of the exploder were made and an ex- 
plosion ye | followed, Experienced men, however, quickly 
conjectured all the had not gone off, and on exami- 
nation it was found that nea» ee a slight defect in the insulation, 

where some wires had oneal | ed, —_ rapt oan 
been exploded, producing a fracture the whole length of the ledge 
of rock, and several feet in The five charges remaining 
were speedily reconnected with the ex; , and in a few minutes 
&@ second ~——— was effected. enormous mass of stone, 
from 60ft, to 70ft, long, 104ft. wide, and 8ft. deep, estimated to 
weigh nearly 400 tons, was now seen to have been dislodged, and 
ew 9 out some — to omy gd from the _. rock, with 
teral subdividing pieces of from thirty 
to forty tons weight and upwards. Very little oe arg 
or o! 


a. observable that was in the vicini 
Although the immense results thus achieved 


the 

astonished the and were acknowledged by those 
acquainted Ra = Pi. wenn pers tay Ses have Kideted 
their it is quite t had the eleven charges 
exploded sim the peers cere of stone would have 
been more , in all pro! ty nearly double the weight. 
Subsequently, at another part of the q' two bore-holes, 54ft. 
apart, 4ft, and Sft. and of dynamite, 


were 
a block of stone 20ft. long, 10ft. deep, 
5ft. wide, weighing by estimation about 70 tons, 








months if the men had consented to a small percentage drop for 
that order, and they were consulted. Although the reduced 
scale would have brought the rollers 20s. a day, and the furnace- 
men about 17s. 6d., yet the offer was declined. Little or no work 
has been done in the mill since, nor are the prospects of a favour- 
able change at all cheering. It is only fair to the men to say that 
they excused themselves for their action by saying that they 
would not take the responsibility of being the first to work for 
less than the general scale of the district. The American trade 
pers are copying the offer of the Gospel Oak Iron Company, 
Tipton, to pay their rollers £1, their shearers 15s., and their fur- 
nacemen 13s. 6d. per day—an offer which, it will be remembered, 
the men, on the 25th of April, the day after it was made, 
declined to accept. The American Manufacturer, which 
is the organ of the iron and steel interests of Pittsburgh 
Pennsylvania, affords some information as to the wages of 
shearers in that country, when in the following terms it discusses 
the correspondence between the company and their men :—‘‘ Un- 
less,” says the Manufacturer, ‘‘ there is something more in this 
correspondence than apppears on the face, the Dc wv is 
novel and the reply strange. It isstated, and gen y believed, 
that wages in England are, in money, much less than in this 
country, though the purchasing power of this money is much 
ter. Reckoning 5 dols, 60 cents currency to the pound, these 
are nearly equal to the price paid in this country in any 
case, and in some exceeds our wages. For example, shearsmen 
are paid in this city 1 dol. 66 cents to 1 dol. 90 cents per 
day; but by the above the price paid in England would be 
4 dol. 20 cents currency. We imagine that the above 
rices must include not only the wages of shearsmen, Xc., 
but of helpers and perhaps other expenses, as there cannot 
possibly be that difference.” The offer, however, was net wages 
to the class of workmen specified. It is by no means unusual for 
shearers in this district to earn 6('s. a week net wages for five 
turns work a week. This would make their earnings 12s. a da 
in a miscellaneous mill. In such a mill as that of the Gospel 
Co., where the iron sheared would be mostly sheets thinner than 
20 gauge, his —_e- would be higher. The iron trade has 
always been burdened with the payment of wages altogether dis- 
proportioned, in the mills, to the skill expended. 

Representatives of the operative tin-plate makers of South 
Wales are in this district seeking information relative to the prices 
paid and customs observed here in the same branch of trade, It is 
assumed that the object of the men is to be prepared with facts to 
lay before the arbitrator, Mr. Ru Kettle, when that gentleman 
sits to decide between the Llanelly workmen and their employers, 
There are few, if any, terne plates made in this district, and so 
far as that department of the tin-plate mills is concerned, the 
circumstances in the two districts are perhaps scarcely parallel. 
No doubt, however, the general facts as they exist here will have 
a considerable upon the arrangements to be ultimately 
come to in South W: iorauie men are ey tobe con- 
ten that they are under- as com) wi © wages in 
england. Whether the circumstance is likely to influence the final 
decision or not, it should be known by both parties to the dispute 
that that which has hitherto been their great market will grad 
slip from their hands. I have information that within the past 
few weeks Messrs. and Burchfield have commenced and 
terne plates at their Siberian Works, 


will continue to man’ 
ot Lanne, Ful If I am not mistaken this is almost the 
only establishment in the United States where such plates are 
successfully made, The fact may be commended to the considera- 
tion of masters and men alike. 

This district is still of the competition of the 


com; 
ironmasters; and not without cause, for I have m: 
knowledge of one firm who are losing an for 
00 tons of nail sheets a month, because the iron is being o! 

in Belgium at £2 per ton under thepricethat can be accepted here, 


t 


The iron is not equal in quality to the Staffordshire article and 
it leads to alittle more waste in the manufacture; but the differ- 
ence in price abundantly compensates for all that. 

For sheets of a better ap is just now a capital demand 
for use in this district and in London; and the mails this week from 
India and from Australia have brought orders of more value than 
those to hand for some time past. Good single sheets were o 
quoted this afternoon by the makers of excellent iron at £13. 
good order would not perhaps have been rejected by the same 
makers at £12 15s,; plates can be bought at £13 15s.; a good bar is 
to be had at £10 10s.; and an inferior bar at £10, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


To these unacquainted with the circumstances of the case the 
present state of the Scotch iron market must be simply inexpli- 
cable. The demand is so small that iron is being stored at those 
works that are in operation, and iderable quantities are being 
sent into the general stores, 7 the prices have gone up within a 
week about 12s. perton. Of legitimate business on ‘Change there 
is very little, the transactions being for the most part purely specu- 
lative. On Friday very few transactions took place, the prices 
being 100s, er cash, and 95s, ten days fixed. Speculation 
was rife on Monday, when the market opened at 105s., and sellers 
continued to hold out for that figure during the day. On Tuesday 
business was done at 92s, 6d. 

There is a slight alteration in makers’ prices, the following 
quotations showing for the most part an advance on those of 
the previous week :—-Gartsherrie, No, 1, 107s. 6d.; No. 3, 100s, ; Colt- 
ness, No. 1, 112s. 6d.; Summerlee, No. 1, 105s.; No. 3, 99s.; 
Govan, No, 1, 100s.; No, 3, 98s.; Calder, No. 1, 105s.; No. 3, 
99s.; Shotts, No. 1, 105s.; No. 3, 99s.; Monkland, No. 1, 100s.; 
No. 3, 99s.; Eglinton, No. 1, 100s.; No. 3, 988.; Dalmellington, 
No. 1, 103s.; No. 3, 101s.; Glengarnock, No. 1, 105s.; No. 3, 
96s.; Carron, No, 1, 95s.; Kinneil, No. 1, 100s.; No. 3, 95s. = 

Three additional blast furnaces have been damped at Coltness, 
in accordance with a resolution of the ironmasters at their last 
meeting, and a large number of workmen are thrown idle in con- 
sequence, All the men in the employment of the company had 
been working on a day's notice for the last three months, and on 
Saturday and Monday 146 men, including furnacemen, engineers, 
blacksmiths, moulders, and joiners, were discharged without any 
other warning. At the company’s works at Camps, near Edin- 
burgh, the men have been turned off, as well as at their iron ore 
works near Haddington, and at their ironstone and coal mines in 
other parts of the country. 

A large portion of the pig iron that is being made is sent to the 
stores, where, for the first time for several months, men are em- 
ployed to build up the pigs in stacks. Nothing could more clearly 
indicate the futility, not to say foolishness, of the continued resist- 
ance to reduced wages on the part of the miners. 

The coal trade, either as regards its dimensions or the prices, 
shows very littlealterations. Considerable stocks are accumulating 
at some of the pits, and it is stated that at one of the collieries in 
the West of Fife the stock of coal excceds 150,000 tons. 

The condition of the Motherwell miners who are camping out 
is pitiable in the extreme, Many of the men have left the district, 
but those who remain are in a state of great poverty, it being no 
uncommon thing for the women to be seen begging from door to 
door. The miners at Mr. Simpson's Carfin collieries in the same 
district have resumed work in one of the pits on the employer's 
terms. Messrs. James Dunlop and Co,’s men, at their ironstone 
pits of Balornock and Robroyston, have been locked-out for want 
of coal to burn the ironstone, The miners at Morningside, who 
were ejected from their houses four weeks ago by the Shotts Iron 
Company, have again been admitted into their houses on agreein 
to accept the employers’ terms of 40 per cent. reduction. A fres 
difficulty has, however, arisen on account of the men being re- 
quired to sign certain rules, to which they object, and it is feared 
they may be turned oat a second time, Mr. Smith, miners’ agent 
at Motherwell, who has all along been a most determined advocate 
for prolonging the strike, in addressing a meeting of the men the 
other day, said the wealth of the ironmasters was known to be so 
great that they would be able to resist the miners’ demands for a 
long period ; yet, strangely enough, he counselled the men to con- 
tinue their resistance. In the districts of Baillieston and Lark- 
hall the sale collieries are generally at work on a 20 per cent. re- 
duction, and efforts are being made to increase the pittance 
allowed to those on strike. In most districts this is now miserably 
small, the union funds having been all expended, and the levies 
being totally inadequate for the purpose. 

The Grangemouth miners, who had been on strike for more than 
four months, are returning to the company’s houses and to their 
employment. The company have withdrawn a notice issued on 
the 12th March, refusing to employ men belonging to the union, 
but they hold it to be on condition of the resumption of work, 
that ‘‘the union shall not interfere in any way with the working 
of the colliery.” 

The miners in the counties of Fife, Clackmannan, Stirling, and 
Linlithgew, have for the most part accepted theiremployers’ terms. 
Mr. Macdonald, M.P., has addressed a large meeting of the men of 
the two latter counties in the town of Falkirk. Referring to the 
work of the Royal Commission on the Labour Laws, of which he is 
a member, the hon. gentleman said that ‘from what he had dis- 
covered, and from what he hoped would be laid before Govern- 
ment and the public in regard to the manner in which the great 
unpaid perform their duties in questions affecting the law of 
labour, particularly the law of master and servant, he believed that 
the commission would contribute to the entire destruction of the 
unpaid magistrates, and place in their stead men qualified by ex- 
perience, independent and impartial, to decide questions between 
capital and labour.” Mr. Macdonald hinted that there might be 
a possibility of the “iron gamblers” being in league with the 
miners on strike, and paying them money to continue the dispute, 
that the prices of iron might be sent up. He did not decidedly 
say this was being done at present, but he asserted as a fact known 
to himself that in the strike of 1855 some of the leaders received 
money from the hands of the iron brokers for the purpose of carry- 
ing on the strike in order that iron might be sold at a higher 
figure. What was done then, he said, might be done now, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Business in the iron market of this district is still confined to 
the most limited proportions, and is of a very unsatisfactory 
character, owing to the effect which the disturbance in the labour 
question of the North exercises here. For the better qualities of 
pig iron—which are now becoming difficult to obtain —prices have 
run up to such an excessively high figure as altogether to preclude 
evi ag except for the most pressing uirements. No, 1 
oundry iron is now quoted at %6s., and No, 3 from 87s. 6d, 
to 90s. per ton for guaran immediate delivery; but as 
these prices are contingent upon the continuance of the strike, 
of which there are now ts of an early terminatio 
no orders are being placed which can by any possibility be hi 
back, For forge numbers there is very little inquiry in this mar- 
ket, and this quality of iron is rather a drug. Nominally quotations 
range from 70s. to 72s. 6d. per ton, In manufactured iron there is 
very little doing, and prices are practically without alteration. 
The current quotations for bar iron are about £10 per ton, but 





£9 15s, is being accepted to secure large orders. Apart from the 
influence of the strike, os inensat oy } the trade ge: of 
a discouraging nature, if, when the dispute is settled, pri 

seduce $0 Goensunahia becie, which these ia uo doubt thay wit da, 
there are many indications that a fair summer and winter trade 


a be done. , 
here has been a very fair demand in the coal trade during the 
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past week, but the increased animation is due rather to the tem- 
porary disturbance of local supplies by the strike in the Ashton 
and Oldham districts, and the Newton races, which have drawn 
away a large number of men from the pits in the Wigan 
district. Prices are firm, although it is difficult to obtain any 
material advance upon the ruling currencies, and the average pit 
quotations range about as under: Best house coal, 15s. 6d. ; 
common, 12s, to 13s. ; furnace coal, 11s, to 12s, ; burgy, 9s. to 
10s. 6d. ; common, 8s, ; slack, 7s. 6d. to 8s. 6d. ; and common, 
about 6s, per ton. The coke trade continues very q and prices 
are weaker. Large coke is now quoted at from 22s. to to 25s., 
and small ditto about 8s. to 10s. per ton less, A moderate business 
is being done in the shipping trade, but prices, although steady in 
consequence of the smallness of the supplies, are not higher. 

Both the colliers and the colliery proprietors in the Oldham 
district seem determined to fight out the wages dispute to the end, 
and many of the men having obtained work elsewhere are now 
leaving the neighbourhood. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TuERE is so little change in the condition of trade generally, that 
any record of the very slight variations just now taking place from 
week to week must needs be of a somewhat tame and uninteresting 
nature. 

I hear that one or two of the steel firms are rather better em- 
ployed in one or two departments, there being, for instance, an 
improved demand for sheet steel of various gauges, and a steady 
inquiry for wire for various purposes. The sheet steel is required 
by Birmingham pen manufacturers, by many of the finer trad 
and by American makers of clocks. e market last mention 
is also taking fairly good, but not very large, consignments of fine 
tool steel, plates in the rough for the use of saw and plough 
makers, and average lots of rod steel in bundles. But it is 
clearly and unmistakeably evident that we cannot expect any 
great demand from the United States during this year, either for 
steel, finished iron, or cutlery, seeing that latest advices thence 
speak of the utterly prostrate condition of the market, as being 
not only thorough, but almost certain to remain so for a long time, 
It may be of some interest to notice that the whole of the American 
pig iron manufacturers (as a branch of the American Iron and 
Steel Institute) met in convention at Philadelphia on May 28th, 
in order to discuss the serious state of trade. A long string of 
resolutions was passed, among the rest being one Lge Congress 
to stimulate the completion of the authorised lines of railroad 
between the Atlantic and Pacific, in order to afford employment 

to the rail mills and other branches of the iron trade. It was 
stated that the American make of pigiron during 1873 was 2,860,000 
tons, a few thousand tons in excess of 1872. It was also stated 
that wages were everywhere being reduced by the imperative law 
of necessity, that the trade is in a worse position than it has been 
for twenty years, and that 175,000 ironworkers were thrown out of 
employ out of 500,000 working people who were rendered idle 
by the panic. It was resolved to stop mining and blow out every 
possible blast furnace in the country It is thus perfectly clear 
that there is not much chance of our productions meeting with a 
good sale while the native industries of all description remain so 
seriously depressed. 
_ The rail mills hereabouts continue to turn out what may be 
fairly considered a moderately good tonnage, mostly of the Besse- 
mer kind. Several home, colonial, and continental lines are at 
present inquiring for rails and accessories for new works and 
general replacements. Yorkshire, Cleveland, —— and 
Cumberland hematite pigs are firm in price, and are in fair request. 
Most of the Derbyshire pig comes here under contract, at prices 
which do not usally transpire. Cleveland quotations are upheld 
‘sor ey | qualities, No. 3 being 80s, per ton, and No. 4, 72s. 6d. 
Bessemer hematite pig iron is quoted—No. 1, £6; No. 2, £5 
17s. 6d; and No. 3, £5 15s, ; ordinary hematite, No. 3, £5 10s.; 
No. 4, £5 10s.; No. 5, £7 10s.; m., £7 5s.; and white, £7 5s., with 
the usual allowance (24) for prompt cash. 

In other branches of industry there is no alteration worth 
alluding to at length. 





THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

WritInG as I do on the eve of a pros of a settlement of the 
miners’ strike in Cleveland, my letter this week must necessarily 
be very uncertain in its tone. .A few hours more may see negotia- 
tions opened up calculated to bring about an amicable adjustment 
of the present struggle, and in that event the whole character and 
tendencies of the iron trade will be completely changed. Both 
masters and men are now tired of the contest. It has involved 
both in enormous losses, and entailed on both such a degree of 
worry and anxiety, that they would willingly purchase oe 
on anything like fair and reasonable terms. It will be 
remembered that at their last meeting the mine-owners announced 
their intention of claiming another 1d. per ton reduction, making 
altogether 3d. per ton reduction on the wages of hewers, and about 
18? per cent. on datal hands, It is now believed that the mine- 
owners imposed this additional 1d. with the view of precipitating, 
if possible, a termination of the struggle; and that they would 
willingly consent to forego the 1d. if the miners showed a _will- 
ingness to resume work on the reduction originally proposed. It 
is hoped and expected that the latter will see their way to the 
adoption of this course, and a meeting of the miners’ council is to 
be held this (Thursday) afternoon, with a view of considering how 
the strike can be speedily and satisfactorily terminated, 

This happy change of matters has mainly been brought about by 
the visit to Cleveland of Mr. Thomas Burt, M.P., the treasurer of 
the Miners’ National Association, and secretary to the Northum- 
berland Miners’ Union ; Mr. Casey, secretary to the South York- 
shire Miners’ Union; and Mr. W. Brown, agent of the South 
Staffordshire miners, These gentlemen addressed amass meeting of 
the miners of Cleveland at Saltburn on Tuesday, and their speeches 
were eminently sound and sensible—they pointed out the hope- 
1 of inuing the present struggle, the certainty that a 
reduction would require to be submitted to, and the misery and 
loss which the strike was bringing on the whole of the North of 
England. It was stated that there were now 17,000 men connected 
with the National Miners’ Association either locked out or on 
strike, and that there was no aS any help being vouch- 
safed to the miners of the Cleveland district if they refused to 
resume work, seeing that the reduction to which they were asked 
to submit was not nearly so large as the reduction o> 
other districts. These addresses and arguments had a visible 
effect upon the miners, who straightway proceeded to their 
respective centres to hold lodge meetings and discuss the situation. 

On Saturday next the strike will have lasted six weeks, and on 
the miners, as a body, it will have involved, at the very lowest com- 
putation, aloss of £80,000 in wages, notwithstanding that many of 
them have left the district and gone to seek work elsewhere. But 
on the mine-owners, and especially on those who are also producers 
of pig iron, the loss has been incalculable. Most of them have been 
compelled to import ores from other districts at a very heavy cost. 
The cheapest ores that can be brought into Cleveland are those of 
Northampton and Lincolnshire. Of the former it is calculated 
that not less than 150,000 to 200,000 tons have been brought into 
Cleveland during the last five or six weeks, But as these ores 
cost the consumer from 10s. to 12s, 6d. og ton delivered on 
Teesside. -the freightage alone costing 7s. from Lincolnshire 
and about 9s. from Northampton—as com with 5s, to 6s. per 
ton paid for Cleveland it has ma‘ enhan 
producing pig iron ; and if the iron 
scarcely able to make both ends meet before, when the cost of 





out gettting anythi more worth speaking of for their 
igs, they are compelled to pay 35s. to £2 for ironstone per ton of 
m made? It stands to reason that many of them must have been 
making pig iron at a loss, for when we from £1 5s. to £1 10s, 
for coke, and 2s. 6d. to 5s. for limestone, there is nothing left to 
ce ee for the cost of labour, interest on capital, and other 
incidental charges. It is well for pig iron makers that they have 
been making exce large profits during the last two years, 
or they would scarcely have been able to meet the storm that has 
now overtaken them. The reaction of to-day is certainly a terrible 
Nemesis to the inflated profits realised recently. 

At the Middlesbrough Exchange, on Tuesday, very little 
business was done, not so much because of the strike continuing as 
because it was felt on all hands that there was a prospect of its 
meaty termination. Weaker holders were apxious to di of 
their stocks in view of this probability, and even offered No. 3 at 
72s, 6d. without being able to realise a. Large pig iron 
makers, however, continued to adhere to 
really there is no change in quotations worth speaking of. 
In point of fact, it is impossible, as I have already indicated, 
to quote prices that can be accepted as correct while 
the iron trade remains so utterly disorganised as it is 
at the present time, all transactions being governed more 
or less by the individual relations of the parties by whom they are 
conducted, and by nal anticipations of the immediate future. 
Stocks, which had ely accumulated at some of the princi 
works owing to the two or three months of dull trade preceding 
the miners’ strike, are now being worked off to a very considerable 
extent, and it is probable that before the production of the dis- 
trict is restored to its normal level, we not have more than 
an ordinary working stock on hand. But all this must now be 
necessarily conjecture, seeing that on account of the indisposition 
of Messrs. Bolckow, Vaughan, and Co., to furnish returns of their 
production and stocks, the monthly returns of the Cleveland iron 
trade, which have emery regularly for seven or eight years 
past, are not now published, and there is no official gauge of the 
actual state of the trade. 

The finished iron trade remains dull and depressed, without any 
change in price. There are a number of ae to be placed, in- 
cluding contracts for rails for India and Denmark; but it seems 
as if purchasers generally were indisposed to pay the prices which 
producers must necessarily charge to enable them to carry on 
operations with anything like a profit. 

As an indication of the unsatisfactory condition of the rail trade 
I may mention that the Darlington Iron Company, who are & 
haps the largest makers of rails in the United Kingdom, have laid 
off their Springfield Works, where there are about seventy furnaces 
at work, and where some 600 or 700 men are usually employed. 
It is not expected that these works will be resumed for some months, 

The Kilton and North Skelton ironstone mines are making con- 
siderable progress. At the former mines it is intended to raise 
from 1500 to 2000 tons of stone per day. At the mines of the 
Liverton Iron Company a large Guibal fan is being erected for the 
purposes of ventilating, and other improvements are being carried 
out with a view to improving the efficiency of the mine and in- 
creasing its production. 

In the northern coal trade there is no change worth mentioning. 
Many of the Durham pits are working short time—some of them 
not more than three or four days per week—and in consequence 
of the strikes in Cleveland and elsewhere there is an immense 
influx of labour at all the leading collieries, reversing entirely the 
condition of things that prevailed a few months since, when labour 
was so difficult to procure. Prices remain unaltered. Demand 
for all kinds of coal very dull. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Untit Monday the aspect of affairs in the whole of South Wales 
was gloomy in the extreme. Managers of works were reporting 
only partial resumption of work ; at one place the colliers were 
out ; at another onlya few had gone in ; at another the blacksmiths 
refused to accept the reduction, and thus prevented others from 
working ; so that from many of the members of the Coalowners’ 
Association I heard that a general lockout was imminent ; that if 
work were not generally resumed in a few days this would be 
carried out, and then, remarked one, we shall only restart the col- 
lieries by the men’s acceptance of ;another ten per cent. reduction, 
This may after all be the calamity in store, but on Tuesday there 
was a slight improvement of prospects, and this was due to the 
action of the house coal colliers, It is these men who have all 
along thwarted the others in resuming work. 

The steam coal men have their grievance, and this is the third 
clause; but the majority of them are disposed to return to work, 
and, indeed, many of them have done so under protest against this 
third clause, and with the — hope that the masters would 
reconsider and expunge it. But the house coal colliers’ grievance 
is that as the reduction is on the percentage, and not on the ton, 
it means to them 13 per cent. 

At an influential assemblage of delegates from the house coal 
collieries it was decided to submit the following :—‘* Take 6d. off the 
long ton rates, which are to ised pro rata with the im- 
perial ton, taking into consideration the different practices pre- 
vailing with the long ton at the several collieries prior to 
August 1871.” 

Mr. Mitchard, as representative of the men, has further 
expressed the resolution of the colliers to refuse any reduction 
which is not based ‘‘upon so much ton” upon the market 
price of coal. He said, ‘* Coal has fallen from 20s. to 17s. per ton, 
and that the men will accept a reduction of 6d. with a corre- 
sponding allowance for the change from the long to the imperial 
ton, a corresponding reduction to be made in the other classifica- 
tion of labour.” Or, he added, ‘‘ they are yee & accept a per- 
centage reduction as follows :—Ten per cent. on the = earnings 
if in any future allowance or reduction the same basis shall be 
accepted, so that the percentage of advances shall be the exact 
equivalent of the same percentage on reduction.” This statement, 
coming from Mr. Mitchard and other well-known exponents of the 
colliers’ views, has been favourably received; and I have heard that 
there is a strong probability of the offer being accepted, in which 
case the looming strike will, like an ominous cloud foreshadowing 
our industrial districts, be brushed away. 

In a visit to a portion of the district this week it was grati- 
fying to see something like activity. At the Taff Vale there 
appeared to be an increase in the number of coal trains journeying 
down to Cardiff, and occasionally these were intermingled with «a 
veritable train of rails—a rather rare spectacle in these days of 
extinct blast furnaces. The College Ironworks seemed in full 
work, and so also were the anchor and chain works at Garth, 
Walnut-tree Bridge. Even at Treforest the tin-plate works bore 
a better aspect, but I was informed by an ironmaster this week 
that, as a rule, though weak members of the union show a 
disposition to give way, yet the resolution of the bod 
is as firm as ever not to give in. “In fact,” he added, 
“If we had continued wor! we should have lost more 
than has been sacrificed by closing the works.” The condition of 
things in the tin-plate works become bad ; the cost of mate- 
rial Sone immensely over labour. In the iron trade a 
ton of Welsh mine will cost, say, 13s. The result—iron rails 
until lately were £10 ton. Here was a large ery om which, 
deducting maker’s profits, went ly in labour ; but in the case 
of tin-plates, that which was qu at 26s., or near, cost but a 
few shillings in actual labour. The result that ti 
plate workers were few, and men had it pretty well their own 
way. If one displeased the master he was retained, for his place 
could not easily be filled. It is the now of leading tin- 
plate manufacturers that this lockout, though , is a 
corrective, and that when the works 





ironstone per ton of pig iron made was not more than 
17s, to 19s, per ton, how must they be situated when, with- 


are 
will be more improved, and the maker’s position will be better, 





I have referred several times of late bepeteiiy é the prospects 
of a settlement of the tin-plate difficulty, but from a conversation 
had with a leading maker near Swansea I am bound to conclude 
that a re-starting will only take place at a distant time, and then 
= by the complete submission of the men. 

yfarthfa wears the same gloomy appearance. The furnaces 
are out, and nearly all the work ata stop. A deputation waited 
op ae. Sees Gis week, but he gave them no hope; “he 

no orders,” 


Dowlais is in full work. It speaks well for London - 
tatives and influence, that while other works are for 
want of orders, Dowlais to receive a good number. Large 


consignments have left la ‘or Russia. 

As I close my despatch there are rumours and counter rumours 
afloat respecting the action of the 
and Monmouthshire men are inclined to return. A few days and 
we shall see either a lockout or a general resumption. : 

The attitude of the Rhondda men gives the greatest concern. 
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COMPARATIVE STRAIN OF DEAD WEIGHT LEVERS AND HYDRAULIC 
InpicaTor. — Mr. J. P. Miner, superintendent of the standard 
Chain Works, East Bridgewater, Massachusetts, recently made for 
Commander L. A. Beardslee, of the United States Navy Yard, 
Wasbington, D.C., the following comparative tests, which have 
been furnished us by Messrs. Riehlé Bros. of this city :— 














Tons indicated Tons indicated | Tons indicated Tons indicated 
by dead weight by hydraulic | by dead weight by hydraulic 
levers. gauge. levers. gauge. 

19°125 = 20 46°375 ou 
22°625 = 25 48°3125 = 95 
25°75 = 30 49°75 = 100 
28°25 = 85 50°625 = 106 
82°25 = 40 52°75 = 110 
84°75 = 45 5°25 = 115 
36°15 = 50 57°625 = 120 
89°125 = 55 59°75 = 125 
89°75 a 60 60°875 = 130 
41°125 = 65 63° = 140 
42°0625 - 70 65°75 = 150 
42°75 = 75 6 = 160 
43°875 = 80 72 = 170 
45°25 = 85 

The above tests were made very conntelly ape a good lever test- 

ing machine a gauge. 


and 
gauge were at one end of the testing machine, the levers at the 
other end, the specimens being and the proper 
strain was weighed at intervals by means of the whenever 
the gauge indicated an increased strain of 5tons. These tests show 
how uncertain testing 
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SINGLE HORIZONTAL STEAM FIRE ENGINE FOR THE METROPOLITAN FIRE BRIGADE. 


MESSRS. SHAND, MASON, AND CO., BLACKFRIARS, ENGINEERS. 
(For description see p. 416.) 
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THE INTERNATIONAL EXHIBITION. 
Wuen we last discussed the merits of the International 
Exhibition at South Kensington we expressed our fears 
for its vitality. Since then her Majesty’s Commissioners 
have decided that theapresent Exhibition shall be the last | 
of the series. So tumbles to the ground all the remainder | 
of the grand programme extending to the close of 1880. 
For once South Kensington has failed. Had the Prince 
Consort lived this might not have been the case. Perhaps, | 
if the Prince had lived, we should not have had the annual | 
exhibitions at all, or, having them, we should have seen | 
them founded on a different basis. The failure is to be | 
regretted, in one sense, as the Prince of Wales manifested so 
kindly an interest in the work, and other members of the | 
Royal Family have aided the undertaking. The Princess | 
Christian, with her own hands, hel to set out the | 
splendid loan collection of lace, which of itself ought to | 
draw a fashionable throng. The breakdown of this Pee 
is hardly a misfortune, however, because of the check it is | 
likely to exercise on kindred undertakings. The fact is the 
whole thing was cramped and stifled, and it dies for want | 
of air. A mere fringe round the Horticultural Gardens | 
was not enough for the ac8 oy of an International Ex- | 
hibition, however well it might suit as an extension of the | 
South Kensington Museum. Exhibitors have fallen off, | 
and so have the visitors. So rapid has been the decline, | 
that at the same rate the year 1880 would find neither 
exhibitors nor visitors, and oe Majesty’s Commissioners | 
would have the — to themselves. To avoid sheer death | 
from inanition the Commissioners have resolved to knock | 
the affair on the head at once—that is to say, at the ter- | 
mination of the present season. Whether some fresh | 
enterprise will be brought forward remains to be seen. | 
There is a handsome surplus from 1851, and some use | 
ought to be found for it. 
The ating state of the annual exhibition scheme 
is shown by the poverty of one of the leading de 
ments of the present year, namely, engineering. A single 


visit to Maudslay’s or Penn’s would bring more 
engineering before the eye than could be seen in all South 
Kensington. Yet we will allow, taking the Exhibition in 


its entirety, that it deserves more encouragement than the 
public have given to it. At all events the sight is worth 
a shilling, plus the railway fare. But the public have not | 


taken cow | to the eg partly because they have not | Exhibition unless the adjacent gardens were included in the | watch strikes hours, 
when they got there. The Exhibition | scheme. On the present occasion the French have made | to the charms of the 


been treated kindly 
has not been the place where they could “spend a happy 
day.” They didn’t look happy when they got there. They 
crept about the corridors like people among the tombs. 
Nobody heard the children laugh, scarcely a voice was 
audible, and as for a flirtation, nobody thought of such a 
thing. People fled the place, it seemed so uncanny’ 
The reporters did not care to go there—things were hard 
to understand, and the concern was dull. The press began 
to drop the subject, and so it came to pass that when the 
were raised and the doors were opened, the world was 
sublimely indifferent to the whole affair. 
If there is a lively in the whole Exhibition, it is 


| foreign element, especially the French. India, which is 
part of our own empire, is worth a good deal; but France is 
especially valuable for exhibition purposes. Whatever the 


Frenchman touches he seems to adorn. Going into the 
French annexe, we are struck with the beauty of the engi- 
neering models, The very sewage apparatus has an air of 
elegance. The wood is polished beech, the metal is the 
finest brass, and everything has the finish of decorative 
work, There may be a lack of faithfulness and reality in 
all this brilliancy, but doubtless the construction is correct. 
These, and other models, are sent by the Municipal Council 
of Paris, and are further elucidated by admirable photo- 
graphs and drawings suspended on the adjacent walls. In 
the matter of water-carts, Paris has yet to learn the excel- 
lence of the four-wheel system. Neither have we any 
occasion to envy the elaborate contrivances for cleansing | 
the sewers, including the wonderful-looking barge, which 
might almost do duty as a gondola, only it looks so ex- 
ceedingly scientific. Models of waterworks, bridges, and 
other structures, are all very good. There is likewise a 
steam roller and a diagonal sweeping machine. In another | 
division of the annexe we meet with some splendid models | 
of educational institutions, so perfect that nothing is 
wanting but the actual “flesh and blood.” The rooms 
are there, all duly fitted up, and everything laid 
open to view by the substitution of glass for wood- | 
work and masonry. Upstairs in the art gallery of | 
the Exhibition we meet with architectural drawings 
lent by the Commission which has charge of historical 
monuments in France, of which M. du Sommerard is the 
inspector-general. This gentleman, it will be remembered, 
is one of the two Commissioners appointed by the French 
Government in connection with the London International 
Exhibition, and certainly nothing has been wanting on the 
rt of M. du Sommerard to make the French portion of the 
xhibition at South Kensington a success, The eastern 
arcade would have been filled with French articles, as well 
as the annexe and part of the upper gallery, had it not been 
for the unfortunate freak of the Council of the Royal 
Horticultural Society, who thought fit to split the arcade | 
in two longitudinally by a latticed fence. The same policy | 
of separation also serves to spoil the glass arcade near the 
French garden. The exclusion of the Exhibition visitors | 
from the grounds of the Horticultural Society has been an | 
untoward circumstance, and it had become tolerably evident } 
that there was little or no chance for the success of the | 


the best use they could of the split-up arcade. The only | 


| together with an admirable model of Brunel’s 


shown, bear aloft the arms of the City of Paris worked 
in the tapestry of the Gobelins. There are also complete 
plans of the new Hotel de Ville, and some specimens of 
the tapestry which will decorate that structure when it 
rises from the ashes of its predecessor. On the tables will 
be found some magnificently illustrated volumes descrip- 
tive of works of art connected with public structures in 
France. In many instances the objects thus illustrated no 
longer exist, having fallen a prey to the fury of the Com- 
mune. So far as models and illustrations go, our own 
capital is but inadequately represented, although London 
has somewhat whereof to boast. The Corporation send a 
model of the Holborn Viaduct. Sir Joseph Razalgette is 
identified with models of bridges conveying the t in- 
tercepting sewers over railways and rivers, with drawings 
and photographs of sewerage works and pumping stations, 
and some coloured drawings of the Thames Embankment. 
The Lords Commissioners of the Admiralty send numerous 
models of dockyard works, which are exceedin y - 

OcK- 


making machinery. The Trinity Board are munificent in 
the loan of lighthouse models. Mr. Thomas Kell sends 
numerous drawings and lithographs of gg works, 
existing and proposed, at home and abroad. There are 


| also some capital models made by fingers kept out of mis- 


chief in our convict prisons, Some of these represent 
public works, and others represent the prisons themselves. 


|The Royal Institute of Engineers at the Hague send 


sundry large coloured drawings of engineering works, 


| chiefly bridges. Some very interesting models, principally 


architectural, have been lately received from Russia, in 
the charge of M. P. Greck, Russian Imperial Engineer, one 
of the Exhibition Commissioners appointed by the Rus- 
sian Government. Engineering models are also shown by 
the Polytechnic School of Delft. We might 

the list of exhibitors in this department, both in regard to 
institutions and individuals, but it may now suffice to say 
that the models in the Exhibition are tolerably numerous, 
somewhat varied, and almost invariably good. 

The ingenuity of the French is shown in the mechanical 
singing birds of M. Bontems and the marvellous watches of 
M. Haas. Some of these watches wind up by the mere 
process of opening and shutting the outer case. One watch 
gives the day of the week and the date, besides showing 
the phases of the moon, striking the hours and quarters, 
and marking time to the sixth of a second. Another 
ey and minutes. In addition 

rench annexe, the Indian court is 


now open. The Queensland annexe made its début 

















the French annexe. an: could have turned the 
scale in favour of the Exhibition, it would have been the 


available wall is hung with coloured drawings and litho- a short time back, and is arranged with its usual ex- 
graphs, and towards the upper end there is a working | cellence—a perfect specimen of order and scientific method. 
arrangement of chains, pulleys, and windlasses, illustrating In the mechanical section of the Exhibition the Siebe- 


| some ingenious contrivances for raising and pes | Gorman diving apparatus was brought into working order 


weights, exhibited by the firm of Mégy, Echeverria, an | a few weeks back, and the operations of the diver in the 
Bazan. In the e near the French garden are shown | raised tank with its glass panels are of general interest. 
some fine specimens of ornamental screenwork cut out of Close at hand Messrs, Chance Brothers and Co., of Bir- 
metal by the steam sawing machine at the mills of Delong | mingham, have erected their dioptric “aoe revolvin 
and Company. light—of the first order—a splentid exam of me 

The Corporation of the City of London and the Metro- | engineering. As we have before stated, this is intended 
politan Board of Works cannot be said to equal the Paris | for the South Stack Lighthouse, Holyhead, and has only 
authorities in the richness of their display. The north | just been made. It may be said that the contents of 
room of the French annexe, where the Parisian models are | the Exhibition are scarcely yet’at their maximum, Even 
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in the art division, objects are still arriving, including a ot = eee Se examined, and it is found that benzene —— bas resin oils jas patent settee 8 tom te paraffine 


number of Russian pictures. The Crimean wines, \ 
are only now coming into the vaults of the Albert Hall, as 
well as some of the Spanish and French wines. 

Cut short at the end of its first Olympiad, the Exhibi- 
tion sees its programme shorn of its fair proportions, In 
1875 we were to have had woven, spun, and felted fabrics, 
in relation to printing and dyeing. At the same time we 
were to have had a display of horological instruments, 
brass and copper indie, and all that relates to 
water supply. In 1876 there was to have been a collection 
of works in precious metals and their imitations, together 
with philosophical instruments and agricultural machinery. 
The plan for 1877 was poor, consisting of furniture and 
upholstery, “health manufactures,” and machine tools. 
The list for 1878 looked better, including glass, tapestry, 
military engineering, naval architecture, and lighting 
by all methods. Iron was to be the leading feature in 
1879, while 1880 was to be famous for chemistry and 
articles of clothing, supplemented by sewing machines and 
railway plant—a droll assortment, confounding our ideas 
of the druggist and the draper with the general liveliness 
of a railway station. Many persons still think that there 
is something in this annual International Exhibition 
scheme which ought to be taken up and carried out. We 
are not, we confess, of the number. We trust that the 
present failure may be looked upon as final, and that, if 
we have not seen the last of International Exhibitions 
elsewhere, they may at least be regarded as defunct at 
South Kensington. 





THB CHEMICAL SOCIETY. 
Thursday, June 18. 
Professor FRANKLAND, F.R.S., &c., Vice-President, in the Chair- 

THE names of the visitors having been announced, and minutes 
of the previous meeting read and confirmed, Messrs, E. Clemin- 
shaw, J. Bayne, J. M. Glassford, W. Sharman, and T. H. Tono, 
were formally admitted Fellows of the Society. The following 
names were read for the first time :—Messrs. F. W. Bayley, James 
Forbes, jun., Zdwin Lawson Koch, M.D., Frederick Baden Benger, 
and Louis Siebold. For the third time :—Messrs. W. H. Wilson, 
Richard Apjohn, M.A., W. A. Carter, B.A., James Kilroe, Thomas 
Garside, James Henry Davies, George Christopher, Charles 
— Caswell, and F. Stocks, who were balloted for and duly 
elected. 

The first paper, ‘‘On the Action of Chlorine, Bromine, &c., on 
Isodinaphthyl,” by W. Smith, was read by the Secretary. The 
author, after referring to his published account of the mode of 
preparation of isodinaphthyl, C2 Hj,, by the action of heat on 
naphthalene, proceeded to describe the action of chlorine on it, 
The product, Cy» Hip Cl,, is an amorphous powder soluble in 
alcohol and ether, but insoluble in water. The corresponding 
bromine compound was not obtained, the action of bromine on the 
isodinaphthyl giving rise to a white amorphous substance freely 
soluble in ether, less so in alcohol, and insoluble in water. Appa- 
rently it is a mixture containing the compound Cy» H; Br; The 
sulphonic acid sublimes at a low temperature in slender needles 
which are readily soluble in water. Its solution is fluorescent, as 
are also those of its salts. 

Dr. Frankland, in thanking the author, remarked that this 
research exemplified the general law of the aggregation of atoms 
under the influence of heat, resulting in the production of mole- 
cules of greater density. 

Dr. Wright called attention to the fact that the action of heat 
on naphthalene in removing two of hydrogen gave a different bod 
from what was produced if the napthalene was first brominated, 
and the bromine then removed. 

Dr. Armstrong then read four “Communications from the 
Laboratory of the London Institution, No. XIIL, on Coal-tar 
Cresols and some Derivatives of Paracresol,” by H. E. Armstrong 
and C. L, Field. Commercial ‘“‘ cresylic acid,” boiling at 190 deg. 
—205 deg. C. was heated for about twenty hours at 100 deg C., 
with an equal weight of concentrated sulphuric acid, and the 
product after removal of the excess of sulphuric acid converted 
into barium salts by neutralisation with barium carbonate. An 
excess of barium hydrate was now added to the solution which 
caused the precipitation of the basic barium salt of paracresol 
sulphonate. The filtrate was found to contain the potassium 





salts of phenolparasulphonic acid, p ) Iphonic acid, 
and a cresolsulphonic acid, from the latter of which a cresol was 
obtained which appeared to be pure orthocresol. The basic 





| 


cts required the above equations, whilst 
with dibromobenzene the reaction is chiefly that represented by 
equation I. ' 

No. XV. “On the Haloid Derivatives of the Nitrophenolsul- 
phonic Acids,” by H. E. Armstrong and F, D. Brown. e 
action of bromine on the potassium salt of iodonitrophenolsul- 
phonic acid previously described by the authors gives rise to 

itrophenolsulphonic acid, OC, H, Br NOs OH SO, H 
identical with the product of the action of bromine on nitro- 

} 1 Bente Fy ry Two isomeric nitr 1, 1 Iph 2 

action of sulphonic acid on the volatile 











= - * ach 
acids are formed by the 
nitrophenol which yield two isomeric P p 
acids when treated with bromine. Further, bromination converts 
both these into the dibromonitrophenol melting at 117 deg., whilst 
nitric acid produces isomeric br dinitrophenol 

No. XVI. ‘On the Decomposition of Dichloronitrophenol 
(melting at 125 deg. C.) by heat,” by H. E, Armstrong and F, D. 
Brown. In this reaction the whole of the nitrogen is eliminated 
in the gaseous state as nitrogen, nitric oxide, and nitric peroxide, 
whilst three solid products are formed, one of which has been 
identified as dichloroquinone. The formation of the latter body 
confirms the opinion that quinone isa para-derivative and not an 
ortho compound (1 : 2), as Tenste ge 

The thanks of the Society having been communicated to the 
authors, Mr. E, Neison read a paper ‘‘On the Products of the 
Decomposition of Castor Oil, No. IL, on the Decomposition by 
excess of Alkaline Hydrate.” After referring to the discrepancies 
in the results hitherto obtained by the different chemists who had 
examined this reaction, the author said that he had made 
numerous experiments with varying proportions of oil and alkali, 
conducting the distillation at different temperatures. The revult 
showed that octylic alcohol and methyl-hesylketone are peter | 
produced, although the proportions in which they occur vary wit: 
the circumstances under which the reaction takes place. Some 
octylene was also obtained, but no heptylic alcohol. By oxidation 
with bichromate solution the alcohol was converted into caproic 
acid, and is, therefore, methyl-hexyl carbinol. An octlyene boiling 
at 126 deg.—128 deg. C. was also prepared from it by the action 
of zinc chloride, and the bromide and chloride of the olefine ex- 
amined. The author purposes to carefully examine the alcohol 
and ketone formed in this reaction, as well as,their derivatives. 

The Chairman then thanked Mr. Neison for his interesting 
communication, in which he had so successfully elucidated the 
— statements of chemists who had worked on this 
subject. 

The sixth paper was on ‘“‘ Hydrogen Persulphide,” by Dr. W. 
Ramsay. Hofmann’s compound of hydrogen persulphide with 
strychnine, prepared by adding a cold saturated alcoholic solu- 
tion of strychnine to an alcoholic solution of i persul- 
phide, when finely powdered and added to concentrated sulphuric 
acid is decomposed, but the liberated hydrogen persulphide 
being of nearly the same density as the acid decomposes be- 
fore it has time to separate, and the heat produced by diluting 
the acid decomposes it. The precipitate obtained on adding a 
solution of calcium persulphide to dilute hydrochloric acid was 
found on analysis to have a composition varying from He 8, 
to He Sj». Hydrogen persulphide is an almost colourless oil which 
cannot be distilled even under reduced pressure, Its vapour 
irritates the eyes, and its taste is very acrid and disagreeable. The 
author finds that its reducing action on organic bodies is much 
more powerful than that of hydrogen sulphide. 

The next paper was on ‘‘ Suberune,” by Dr. C. Schorlemmer and 
Mr. R.S. Dale. After noticing the investigations of this compound, 
which have been already published, and which are somewhat dis- 
cordant, the authors state that the suberone which they prepared 
from pure suberic acid possessed the properties ascribed to it by 
Tilley. On fractioning the crude product the first portion con- 
sisted of hexane, the suberone distilling at 179—181 deg. C. It has 
an agreeable odour and its molecular formula is C; Hiz O. Nitric 
acid converts it into the next higher homologue of suberic acid, a 
crystalline substance, C; Hiz O, melting at 103 deg. C. Its silver 
salt is only sparingly soluble, but the barium salt dissolves readily, 
and crystallises from its solutions in transparent tables. The cal- 
cium salt is very characteristic, being less soluble in boiling than 
in cold water. Although this acid has the same composition as 
the pimelic acid obtained by Hlasiwetz and Grabowsky from cam- 
phoric acid, its properties and those of its salts are very different ; 
the authors propose, therefore, to call the new acid the «-pimelic. 

A paper ‘On the Action of Nitrosyl Chloride on Organic 
Bodies—Part I., On Phenol,” by Dr. A. W. Tilden, was then 
read by the secretary. In this action the phenol is oxidised to 
quinone, which is then converted into chlorinated quinones, the 
nitrosyl chloride not merely suffering reduction to nitric oxide, 
but being actually converted into ammonium chloride. The phenol 
was dissolved in about twice its weight of glacial acetic acid, and 
nitrosyl chloride passed into the mixture in the gaseous state. A 
deep purple coloration was first produced, which afterwards 
changed to reddish brown, whilst a crystalline matter was deposited, 











barium paracresolsulphonate was converted into the corresponding | which on examination proved to be chloranil. The solution con- 


potassium compound, and then heated in sealed tubes to 1 
with dilute hydrochloric acid, whereby it splits up into potassic 
hydric sulphate and pure paracresol boiling at 198 deg.—201 deg. 
With nitric acid, ok match 

volatile oil which becomes solid at 0 deg., the other a crystalline 
solid ; by the further action of nitric acid these are converted into 


| 
| 
| 


deg. C. | tained an amorphous nitrogenous substance, besides ammonium 


chloride and a small quantity of chloranil. 
The Chairman, having thanked the author in the name of the 


yields two nitrocresols—one a yellow | Society, Dr. D. Tommasi read three communications in French, 


the first of which was a description of ‘‘ An Apparatus for Deter- 
mining the Moisture and Carbonic Anhydride in the Air.” This 


the dinitrocresol, melting at 83 deg. Nitric acid converts potassium | consists of a flask of a capacity of 8 or 10 litres furnished with.a 


paracresolsulphonate first 
phonate, and then into dinitrocresol. The dibromonitrocresols 
obtained from the volatile nitro cresol and from the nitroparacresol, 
sulphonate appear to be isomeric, Bromine converts potassic 
paracresolsulphouate first into mono, then into dibromoparacresol, 
sulphonate, and finally into tribromocresol. 

“No, XIV. on the Action of the Chlorides of the Acids of the 
Sulphur Series on Organic Compounds,” by H. E. Armstrong and 
W.H. Pike. The action of chlorhydric sulphate on numerous 
compounds has been examined by the authors in order to ascertain 
what circumstances govern the three possible modes of aetion of 
this chloride. 


o R’ 
I. 802) 64 + RH=80:{ 8, + HOI 


It. $02 | Oi + RH =802{ B+ ons 
III. $02 } Oy + 2RH = 8024 ¥) + OF, + HOL 


It is found, for example, that when the chloride is added to 
well-cooled toluene, that product consists almost entisely of toluene- 
sulphonic acid; if the temperature is allowed to rise, less sulphonic 
acid is produced, and at the same time a considerable quantity of 
toluene-sulphonic chloride and toluene-sulphone (C7H;)g SO2 
When, however, the toluene is added to the chloride the propor- 
tion of the two latter products is far greater. The action of this 
chloride on benzene, xylene, cymene, iodobenzene, chlorobenzene 
cyanobenzene, dibromobenzene, bromonaphthalene, aniline, an 
acetanilide has also been examined by the authors, 

With the pyrosulphuric chloride the reaction may take place in 
the manner indicated by the equations :— 

SO201 Rk’ 
L410 +2RH = 28024) + OH; 
80,01 


Il. {or + 3R/H = 80. { f, + SO, {f + OH, + HCl 
ae R Cl 2 


80201 
ITL. {0 + R’H = 80, + Cl, + RSO,H 
80:01 


The chlorine, however, is never evolved as suc prea org 
chlorinated compounds; phenol, for example, yi a mixture of 
the two isomeric fF woe wore and of the two monochloro- 
phenolsulphonic The action of the pyrochloride on various 





into potassium nitroparacresolsul- | movable cover, into which are inserted two stop cocks, a ther- 


mometer, and an oil manometer. The apparatus is placed in a 
large box and surrounded with cotton wool. After removing the 
cover a metallic cylinder containing calcium chloride or potassium 
hydrate is introduced, the cover replaced, and the stop cocks 
opened, A current of air is now passed through the apparatus, 
the stop cocks are closed, and in a few minutes the manometer is 
read off by means of a telescope, the amount of aqueous vapour 
or carbonic anhydride being indicated by the greater or less eleva- 
tion of the column of oil. 

The next paper was ‘“‘On a Method for Determining Ozone in 
the Presence of Chlorine and Nitric Oxide.” The apparatus em- 
ae en consists of two glass tubes, furnished with stop cocks at the 

ottom, into each of which is introduced an equal quantity of a 
normal solution of potassium ferrocyanide. The tubes are closed 
with corks furnished with bent tubes, one of which is in connection 
with an aspirator, the other dipping into the solution. By this 
means a current of the gas to be examined can be passed through 
each of the solutions ; in one case, however, it is previously passed 
through a tube containing platinum black or manganic peroxide, 
to decompose the ozone. On titrating the contents of each tube 
with potassium permanganate, after the experiment, one will 
give the total amount of ferricyanide produced by the ozone, 
chlorine, &c., whilst the other merely gives the result due to the 
chlorine, &c., without the ozone; from these the amount of ozone 

readily be calculated. 
he third paper by Dr. Tommasi was ‘On the Constitution 


of Urea.” The author thinks that neither of the formule 
co {i co’ 
NH, > Nz generally employed can express the consti- 
2 


tution of urea, as the four atoms of hydrogen are not all equally 
replaceable by alcoholic radicals, no compound urea being known 
which contains more than two mE) Zz alcohol radical. 
He therefore proposes the formula < CO” 
oduced by the action of Bo pian TS 
produ e action of cyanic on com: ammonias the 
author considers to be, not compound ureas, but derivatives of 
ammonium cyanate. 
A note ‘On the Restitution of Burnt Steel,” by 8S. L. Davies, 
was then read, The author finds that burnt steel can again be re- 
steeled or re-carbonised by dipping the red hot metal into a 


The compounds 





y. 

“On the Action of Earth on Organic Nitrogen,” by E. C. Stan- 
ford. 7 author, after. — to the efficacy of o a in re- 
taining the organic ni m of decomposing organic matter, gives 
details of the results of his experiments on mixtures of earth and 
decomposing animal matter, from which it appears that the earth 
is but on indifferent drier, and that the mixture continuously loses 
nitrogen which is evolved principally under the form of ammonia, 
moreover the earth does not act as an oxidiser, and no nitrification 
Or rani 

Dr. kland remarked that the action of charcoal was very 
different from that of dry earth, the seaweed charcoal when mixed 
with fooces or urine and allowed to dry retaining almost the whole 
of the nitrogen. When decomposition of nitrogenous matter was 
in the direction of putrefaction, ammonia was always produced, 
but at the same time much of the nitrogen passed off in the ele- 
mental state. 

The last paper was on “ Aniline and its Homologues in Coal-tar 
Oils” by Mr. W. Smith. On examining red or anthracene oils, 
cresole oils, ordinary coal naphtha, and the black spent acid ob- 
tained in the purification of benzol, the author detected aniline in 
all, the latter containing an appreciable quantity. The aniline in 
the acid from the treatment of the heavier naphtha was purer, 
and the amount greater than from the other spent acids. 

This, the last meeting of the session, was finally adjourned, at a 
late hour, until November next. 





THE ROYAL COUNTIES’ BERKS AND HANTS 
AGRICULTURAL SHOW. 
(From our own Correspondent.) 

FIVE-AND-TWENTY years ago the science of agriculture may be 
said to have been in its infancy; but considering the stride it has 
made during this period, we may safely say it has now reach 
manhood, Any renewed impetus which it may require will be 
given by the antagonism of labour and capital, as shown by the 
agricultural strike. Although the science of farming has safely 
passed through its nursing and school days, still much practically 
remains to be done. Many farmers of the old school regret the 
advent of machinery, they miss the regular thud-thud of the flail 
in their barns during the winter season, and it is not difficult to 
find an old-fashioned box chaff-cutter safely eusconced in the loft. 
But such men are rapidly dying out, and their sons and successors 
are driven by necessity to examine attentively the merits of ma- 
chinery. On the other hand, rents have risen enormously, land 
forty years ago let at 10s. or £1 an acre being now let at double or 
more than double these prices. Again, cheap labour will soon be 
unattainable, and though we are glad to see an increase of wages 
in agricultural districts, we regret the severance of ties knitted iy 
long years of intercourse between master and man. It is not dif- 
ficult to see that for the moment the labourers will be the losers, 
but ultimately they will be gainers, because a vast amount of 
surplus labour will be transferred from one district or one channel 
into another. A greater demand for agricultural machinery will 
arise, and this means a greater demand for coal, iron, and skilled 
labour. It also means a decrease of unskilled labour, and the great 
law of supply and demand will regulate the transference of un- 
skilled into skilled labour. Nature works slowly, but none the 
less surely, and the strike of all labourers at any moment would 
not affect this law in the long run. The various agricultural 
shows have done more towards the benefiting of labourers than 
the latter are apt to imagine ; kindness, painstaking, patience and 
knowledge are as valuable qualities on the farm as anywhere else, 
and it is a mistake to suppose the ignorant boor can keep his 
animals at the highest point of excellence as well as the one who, 
though ignorant in a literary sense, uses his brains to lighten his 
hands. In striving for prizes these valuable qualities are fostered. 

It is now some six or seven years ago since the Royal Counties 
held their annual show at Reading. Never before has there been 
so large a number of entries, nor the attendance been better. 
The latter statement needs qualification, we can only speak of the 
first and second days. On Tuesday, the opening day, the 
attendance was very good indeed, although the price of admission 
was 2s. 6d.; and no doubt it would have been equally good all 
the next day had not frequent heavy thunderstorms during the 
morning kept many away. In the afternoon, however, the num- 
bers considerably increased, and many more were admitted 
than on the previous day. As at the Bath and West of 
England show no prizes were given for machinery, except for 
grass-mowers, so that I am unable minutely to criticise the action 
of the machinery. Most of the leading makers were represented, 
either directly or by their agents ; still there was a remarkable 
exception. No maker exhibited any steam-ploughing tackle. 
Noticing the machinery in motion somewhat as it stood on the 
ground, Messrs. Wallis and Steevens, of Basingstoke, had a 4-horse 
and an 8-horse engine at work, both fitted with their patent 
annular space feed-water heater. This is one of the many ways of 
feeding the beiler with hot water, the incoming water being heated 
by the exhaust steam. e steam along a hollow cylinder 
which contains two smaller hollow cylinders through which the 
water flows ; the latter is heated whilst part of the former is con- 
densed and part escapes through the chimney in the ordinary way. 
The Reading Ironworks Company also had two fine portable 
engines and some other exhibits, Messrs. Clayton and Shuttle- 
worth had an 8-H.P. engine, as had Messrs. Marshall, Sons, and 
Co., Messrs. Gibbons, of Wantage, and W. Tasker and Sons, of 
Andover. Each of these engines was driving a thrashing machine 
and working an elevator. There was nothing new to chronicle 
about either engines or machines ; most of them had taken prizes 
at various shows, and have been described over and over again. 

Perhaps the only machine which was absolutely new was a chaff- 
cutter, just patented by Mr. Wilder, of Yield Hall, Reading, in 
which a powerful spring-rising mouth is substituted for the old 
lever and weight ; it also possesses the advantage of simplicity of 
construction, the top plate being cast in one piece, and is without 


| bolt or screw, yet so contrived that should an accidental break- 


age occur the part can easily be replaced. Messrs. Nicholson and 
Sons, of Newark, showed some excellent imens of their patent 
horse rakes. We were told that though making them extra large— 
48in. wheel for example—there exists a growing disposition for a 
still larger size, viz., a 60in, wheel. If this continues wood- 
cutters may soon use rakes and steam engines to collect their 
timber. By an ingenious arrangement of trussed axle—suspen- 
re 1 fashion—great strength and rigidity are given to the 
e. 

Messrs. Aveling and Porter had one of their excellent road loco- 
motives on the ground. Messrs. Picksley, Sims, and Company 
exhibited their new patent balance standard mower, which has the 
following improvements—a sliding — by which the weight of the 
driver can be so balanced as to take all weight off the yoke, the patent 
finger, which is fitted on to the top instead of, as is usually the case, 
the bottom of the bar, thus allowing of a closer cut when necessary, 
and preventing clogging. Several other makers exhibited mowers, 
amongst whom may be mentioned Messrs, Samuelson of Banbury, 
Messrs, Wood of London, Messrs. Kearsley of Ripon, &c. Numerous 
stands were ——— y miscellaneous machines, nothing, how- 

absolutely new. Messrs. Bradford exhibi their 
washing machines, as did Messrs. Thomas and Taylor 
of Stockport. The latter firm by a recent patent can make these 


machines of almost any size and strength. 
Of the non-mechanical portions of the show, although by far the 
ter in extent, we can say but little. Messrs. Sutton and 
essrs, Carter both made splendid displays of seeds and agricul- 
tural produce. There were also several displays of artificial 
ttle exhibited were very good ; yet one is apt to 
‘ask whether the flesh of these unwieldy pigs, sheep, and oxen is 
as good as that from those animals not so big, but fed more after 
nature’s style, and with much greater freedom. 
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RAILWAY MATTERS. 


Ovrns fo the sinung en So: ee gerpeend denrraticn of 
the burial grounds of t. Pancras and St. Giles by the Midland 
Railway, the company has given way, and the objectionable elause 
has been removed from their bill. : : 
EIGHTY-NINE accidents, whereby 19 persons were killed and 51 in- 
jured, on the United States railroads during the month 
of May ; 14accidents caused loss of life and 17 others injury, the 
remaining 58 having caused no serious injury to any 
Messrs. CHARLES CAMMEL AND Co., Limited, eld, have 
tendered, unsuccessfully, for the supply of rails for the Berlin and 
Anhalt Railway. Their tender was lower than the tenders of their 
opponents, but the latter secured the contract on the 


und of \ 

OTHE Port Jervis (N. Y.) Gazette of recent date says :— ‘‘ At the 
Erie car shop in this place a record is kept of the wheels removed 
from cars. To-day four wheels were removed from a freight car 
which were made, ey in the following years : December 
24th, 1853 ; two!November 30th, 1853; May 31st, 1854, These wheels 
have been running over twenty years, have doubtless worn ‘out 
several cars, and are fit still apparently for as much more wear. 
Allowing twenty days in each year for standing still, and ten miles 
an hour while running, they have run 1,697,400 miles,” 

On the 27th ot oo. Mr. J. E. Thomson, president of the 
Pennsylvania Rai , died in Philadelphia, at the age of 66. 
An American contemporary thus writes of Mr. Thomson: ‘‘ John 
Edgar Thomson, born in 1808, made engineer of the Columbia 
Railroad in 1827—transferred to the Camden and Amboy in 1830— 
chief engineer of the Georgia Railroad in 1836—and chief engi- 
neer of the Pennsylvania Railroad in 1847—was made president in 
1852, when a single track between Philadelphia and Pittsburg, 
with an equipment of 26 engines, 44 passenger cars, and 460 freight 
cars, earning 754,674 dols. per annum, represented a capital of 
only 8,000,000 dols. Now, after twenty-two years of management 
by the president, four vice-presidents, and the most honest, sober- 
mninded, intelligent, efficient, attentive set of directors that any 
railroad in the world has had the good fortune to p , the 


NOTES AND MEMORANDA. 

DuRING last year there were 353 instances of relaxation of the 
statutory limitation of hours of labour in workshops and factories 
in Great Britain. 

C. D. Braun dissolves sulphide of gold in sulphide of ammonium, 
and deposits a layer of gold upon pieces of clean zinc plunged into 
it, the air being excluded as far as possible. 

Tue railroad from Matilda Furnace, near Mount Union, in 
Huntingdon County, to the Pennsylvania Railroad, is the narrowest 
railroad in the State, the gauge being only 27}in., and the rails 
wei but 16 lb. to the yard. They run on it an engine, the 
Ma weighing 6 tons. 


AN interesting relic has been presented to the Cambridge 
University Observatory by the Rev. J. C. Wright, Vicar of Bacton, 
Norfolk, and late Fellow of King’s College. This is a small 
Gregorian telescope — celebrated John Hadley, which there 
is reason to believe to be the first of its kind that was ever made. 


Ikon ore has been found for the first time in Schuylkill County, 
Pennsylvania, on pro) within the city limits of Pottsville. 
This discovery, says the Bulletin of the American Iron and Steel 
Association, which may lead to others, is expected to benefit that 
section of Pennsylvania which has hitherto procured ore for its 
furnaces from places more or less distant. 

A CORRESPONDENT writes to the Scientific American and gives 
the following directions with reference to the proportions to be 
observed in constructing buildings for acoustic purposes :—Let the 
whole structure be held in entire subserviency to the auditorium, 
regardless of needless ornamentation, and let the clear inside lines 
thereof be as follows:—Make or take the whole length as one 
sum in feet, make the whole width one half that sum, and the whole 
height, to the centre of the ceiling, one half of the latter sum. 


SILVER wire has been run through plates of rubies to the length 
of one hundred and seventy miles, in which the most delicate test 
could detect no difference in diameter in any part. Gold and 
platinum have been drawn toa “‘spider line” for the field of a 





annual earnings of the road have increased from less than one to 
nearly twenty-five millions of dollars, and the capital from eight 
to one hundred and forty millions. Its annual business is repre- 
sented by 10,000,000 tons of freight and 6,000,000 passengers. Its 
equipment consists of 1100 locomotives and 27,000 cars. It has 
terminal properties and facilities on the grandest scale at New 
York, Philadelphia, Baltimore, Washington, Erie, Cleveland, 
Toledo, Chicago, Pittsburgh, Cincinnatti, Louisville and St. Louis, 
and its connections are completely under its control with the South 
to New Orleans.” 

THE Bombay, Baroda, and Central India Railway Company have 
been engaged during the past year in preserving the stability of the 
bridges. ‘Their engineers have been successful in screwing addi- 
tional piles into the beds of the rivers toa far ter depth than 
was originally thought necessary, and they seen therefore, to 
secure the stability of the piers in the extensive rivers they cross. 
The sheds for the protection of fuel have recently been consider- 
ably extended ; they are now completed at five of the principal 
stations on their line. The Dakore branch, 164 miles in length, 
was opened on the 8th of April last for passenger traffic, and for 
goods trafficon the 20th of that month. The branch has been con- 
structed on the standard gauge of 54ft., and with rails of 60 lb. 
tothe yard ; the cost, exclusive of rolling stock, has been only 
£4000 per mile, which is thought to be very creditable to the com- 
pany’s engineers, The State line is being extended from Delhi to 
Ajmere, and it isof great importance to the company that the line 
should be extended from Ahmedabad to Ajmere to complete the 
communication from Bombay tothe North-West Provinces. The 
company have proposed to make that portion of the line on any 
gauge the Government may deem expedient. The company’s engi- 
neers have constructed tank engines in the workshops at 
Bombay, and they are much admired for the completeness of their 
construction. They have also aided the Government in the supply 
of 500 goods wagons to meet the requirements of the famine. 


THE engineers of the Great Western Railway Company began 
on Friday morning last at daybreak to convert the broad into the 
narrow gauge on the South-Western portion of their lines, and 
continuing ever since, the work of converting the 200 miles of 
line included in the South-Western district of the Great Western 
line was concluded and the line ready for working on the narrow 
gauge principle on Monday. The undertaking has been one of 
considerable magnitude, and has involved anxiety on the company’s 
officials, as well as a certain amount of inconvenience to the 
public, from the fact that the goods traffic has been almost sus- 
pended for a week, the passenger train service limited for several 
days, and from Thursday evening to the reopening of the line 
suspend: For some days previous to the commencement of the 
work the broad gauge stock was gradually worked off the line, 
and on Thursday evening each station-master had to give a certi 
ficate that his station and district was clear of broad gauge rolling 
stock, the last trains of which arrived at the Chippenham end of 
the line about midnight, and were sent toappointed depéts. Im- 
mediately afterwards the lino was handed over to the engineers, 
who were intrusted with the supervision of the work between 
Chippenham and Weymouth, Bathampton and Weymouth, and 
various branches in connection, the largest of which was that from 
Witham to Wells. About 2000 men were engaged on the work, 
the company having concentrated a number of men on various 
sections of the work. Each man received Is, 3d. per day for 
rations, and the company found oatmeal and good water for 
making a wholesome and strengthening beverage. Sheds were also 
e where sleeping accommodation was scanty, and the men 
worked seventeen or eighteen out of each twenty-four hours, their 
energy and steadiness being remarkable. The scene along the whole 
line was a most busy one. The modus operandi was as follows :— 
Only one rail on each line was moved, but for some weeks past 
men had been engaged in clearing out the ballast to facilitate the 
shifting of the wood and iron-work, and also in partially sawing off 
the transoms. Where the rails were laid on chairs and sleepers, 
additional chairs had been placed, so that the rails had to be simply 
moved from the old to the new set of sleepers and secured. In 
cases where the rails were fastened to longitudinal sleepers the 
ae sawn transoms were pa apes severed, and the rail and 

ulk pushed into the proper gauge and fastened. The men wore 
numbers and worked in small parties, and the conversion was 
effected with surprising rapidity. Where double lines existed, as 
was the case over a material portion of the distance, the work was, 
of course, doubled. The greatest possible precautions were taken 
during the few days ar to the commencement of the work in 


order to prevent ts. Pilot men wearing badges, and each 
— a written authority, were attached to the engines working 
on e lines. These officials were responsible for the safe work- 


ing of the line, and were instructed to tell their drivers to dimini 
speed at certain points where any sup; wakness oxi the 


sim’ ° conversion will be of great convenience to 
the public, who hail the change with satisfaction. A hitch oc- 
, we understand, in the arrangements for ing the 
gauge wy the Berks and Hants Extension Railway between 
‘ord and Devizes, in consequence of the directors of that 
line having contended that the Great Western Railway Company 
should bear the cost of the work themselves, but’ the dires- 
tors of the two companies have now come to terms, and at the 
close of this week the line between Reading and Holt Junction, 
and also the Marlborough branch, will be in 0 
of labourers. On the 27th, 28th, 





telescope, by coating the metal with silver, drawing it down to the 
finest number, and then removing the coating by acid, leaving the 
almost imperceptible interior wire, which, in an experiment made 
in London, was so attenuated that a mile’s length weighed only a 
grain, 

Ar a recent meeting of German engineers a new method of 
joining gas pipes was described, which may interest some of our 
readers :—Instead of the usual projecting end, the pipes have 
channels around them. When placed in contact ad to end, a 
strip of soft lead is bound about them, and pressed tightly against 
the pipes by a wrought iron ring. The advantages claimed, are 
that the pipes are lighter and more easily cast; less lead is required 
to make the joint tight ; no heat is required for applying it ; it is 
quickly done ; and especially that the joint is somewhat elastic, 
and will last longer in soft ground, or when heavily loaded. 

AN interesting historical sketch of the efforts which have from 
time to time been made to utilise blast-furnace slags is given in a 
paper read before the American Institute of Mining Engineers by 
Prof. T. Egleston, of Columbia College School of Mines. He states 
that the first attempt, and for a long time the only one to use it, 
was in making roads; he then refers to its use for brickmaking, 
the success of which has been very partial and unreliable ; and to 
Mr. Sepulchre’s process for converting it into artificial stone. 
Their application in Belgium to glass making purposes is men- 
tioned, and also their granulation at the Franche Comté Ironworks, 
which costs but 3d. per ton, and facilitates their easy removal. In 
the Siegen district the granulated slag is used for casting beds, and 
gives clean pigs preferred by the puddlers even to those cast in 
iron moulds. The most valuable use, however, is that of cement, 
and Prof. Egleston has seen cement equal to any of the best Port- 
land cement made at a very small cost, and this from any slag, no 
matter how the composition varies. 


By the aid of reservoirs containing mixtures of oxygen and 
nitrogen, in which the former gas was in the proportions of 40and 
75 per cent. of the whole, MM. Crocé-Spinelli and Sivel succeeded 
in reaching by means of a balloon an altitude of nearly five miles 
without inconvenience. Theinhalation of the strongly oxygenated 
mixture immediately relieved all symptoms indicating that the 
aéronauts had passed into an atmosphere too attenuated for com- 
fortable respiration. M. Lissajous has just communicated to one of 
the French societies a short account of the observations made by 
MM. Crocé-Spinelli and Sivel im their aérial voyage. The tempera- 
ture decreased regularly, except during their passage through the 
clouds. Above the clouds the thermometer marked—22 deg. C. 
(—9°6 deg. F.), At an elevation of 4500 metres (nearly three miies) 
crystals were seen sparkling in the sun below the car of the balloon. 
At the upper limit of the ascent the rays of the spectrum indica- 
ting aqueous vapour om te showing that this vapourdoes not 
belongto the surface of the sun. M. Crocé-Spinelli found that the 
dark colour of the sky observed at great elevations is due to an 
illusion produced by fatigue, as the blue colour of the sky reap- 
peared immediately after he inhaled the oxygenated mixture. 

A CORRESPONDENT of the J'imes has given details of the recent 
storm at Milan. We extract the following as showing some of the 
effects of a fall of hail such as reported to have occurred on the 
13th :—Lombardy is famous for the violence of its hail and thunder 
storms. The duration of the storm was brief, scarcely a quarter 
of an hour, but during that short space of time the amount of 
damage done within the ro alone was something enormous, and 
thirty persons were wounded, some of them severely. Some of the 
hailstones were as e as hens’ eggs and others weighing 80 
grammes. With such sudden fury did it descend that the birds, 
unable to find shelter, the trees affording little or no protection, 
fell dead in hundreds; and when the storm had passed people 

icked up baskets full, from pigeons downwards in size. The 

ictor Emmanuel Gallery was much injured, the glass roof by which 
it is covered gave way at all points, and not only was every pane 
in the Gallery smashed, but the iron frames were bent and leclae 
and the floor encumbered with the ruins, The roof was reduced 
to such a condition as to be dangerous for persons passing under it, 
and directl. ~{ the storm was over all communication along the 
Gallery had to be stop The oa here is estimated as 
amounting to 100,000 francs. At the Central Railway Station 
the ruin and confusion was nearly as complete. The great 
glass roof was riddled from end to end, the carriages beneath 
damaged, and their windows broken to the number of 600; 
all the great skylights of the ticket office were completely de- 
stroyed, &nd the wooden roof covered with pitched cloth of a 
great Saas goods shed smashed all to pieces. The place 
was ruined to such an extent that trains arriving were obliged 
to pull up, and those leaving had to start from the outside, 
in consequence of the perilous state of the roof and the quan- 
tity of fragments of glass continually falling. The damage here is 
said to amount to above 35,000 francs. As a proof of the force 
with which the hail fell, it is stated that after the windows of the 
Medici phosphorus match manufactory were broken the stones 
striking in yoke matchboxes ignited a number of them, and 
it was with di ty the place was saved from being burnt down. 
The omnibus drivers and coachmen seemed to have suffered most 
in person ; no fewer than ten were hurt more or less seriously—one 
having received seven bad wounds on the head, and ther five, 


MISCELLANEA. 


Tue agriculturists of South Australia have reselved to offer a 
first prize of £1200, a second prize of £600, and a third prize of 
£300 for the best wheat-cleaning machines, 

A very large extension of Government mining works is reported 
by the Berlin Boersen Zeitung to be taken in hand in the Saarbruck 
coal-fields. The have been elaborated under the immediate 
superintendence of the chief inspector of mines, M. Krug von Nidda. 


Two German exhibitors at the Bremen show have received 
respectively a gold and silver medal for agricultural machines made 
by Messrs. Garrett and Sons, of Saxmundham. Messrs. Platt and 
Co., of Ploughkeepsie, have received a silver medal for reaping 


es. 

Tue Brazilian Submarine Telegaph Company, Limited, have 
notified that their cable between Lisbon and South America, rid 
Madeiraand St. Vincent, to Pernambuco, is now open. The line was 
handed over at noon on heey There was great excitement at 
Pernambuco on completion of the cable. 


Messrs. ARCHIBALD M’MILLAN AND Son launched from their 
dockyard at Dumbarton edrly on Friday morning the largest iron 
sailing ship that has yet been built in Scotland. The vessel was 
named the Stuart Hahnemann, measures 2303 ton B.M., and is 
2100 tons gross register. She will form an addition to the fleet of 
Messrs. Stuart and Douglas’ liners between London and the East. 
She was launched with her topgallant masts aloft, and without 

ast. 

By the proposed Reciprocity Treaty between Canada and the 
United States, Canada is to enlarge the canals from Lake Erie to 
Montreal, to deepen the St. Lawrence river channel so as to admit 
vessels drawing 12ft., and to construct a canal connecting St. 
Lawrence with Lake Champlain. Mutual rights of navigation are 
given in these matters also in the Erie Canal. Vessels built in 
either country may be bought by persons of the other and admitted 
to registry. The treaty is to continue for twenty-one years, and 
is terminable afterwards on three years’ notice. 

THE coal trade of the United States at all points has continued 
inactive, there has been a trifling increase in the shipments on 
account of the month’s proportion of the season’s contracts ; apart 
from this there is little doing, and business moves more slowly than 
is usual even at this season of the year. In regard to future trans- 
actions, we find that the expectations are not bright, and there 
will be no rushing until September; then it is judged that the 
constant advances which have taken place in the price of coal, 
the near approach to the close of the season, and the advance in 
coastwise freights, will make the trade extremely active, and 
shipments will not be as prompt as they might be at the present. 


PARTICULARS, says Capital and Labour, have been furnished to 
us of another instance, in addition to the many which have already 
been given, showing, incidentally, how repeated strikes send the 
trade out of the country, thereby injuring the workpeople. An 
eminent firm of earthenware manufacturers inform us that they 
had to fit up a ship, and had just received instructions to push on 
as much as Aete 4 because the ship, instead of being fitted from 
the port of Hull, will, in consequence of the shipbuilders’ strike 
there, be sent abroad to be fitted. This solitary case means the 
loss of some thousands of pounds to the country ; andif this be 
done in one instance it is easy to see what would be the effect of a 
general policy of that kind. Workmen commonly imagine that 
they punish the employers ; but the fact is that they also, and in 
a much larger measure, punish themselves, 

AcCORDING to an official report from Syra, a considerable quan- 
tity of iron ore has been shipped from the Island of Seriphos for 
England, by the Hellenic Metallurgic Mining Company. The first 
shipment was made in 1872, and up to the end of October last 
seven steamers had traded about 8000 tons of this ore for New- 
castle, where it is said to have been successfully smelted at the 
Royal Greek Ironworks, erected near that town, and to have given 
64 per cent. of excellent metal. The quality of the Seriphos iron 
ore is said to be equal, if not superior, to the best Swedish or 
Spanish ores. A consignment of about 500 or 600 tons has been 
shipped from Seriphos for Koumi, in order to make the experiment 
of smelting it with the coal found at that place. Several other 
mining companies have been formed in Greece lately, and to them, 
as well as to private individuals, concessions have been granted by 
the Government for working the various minerals found in the dis- 
trict of Cyclades, but as yet no works of any importance have been 
established. 

RELYING on the receipt of further subscriptions, it has been 
decided to continue the Sub- Wealden boring to a further depth of 
200ft. The contract with the Diamond Rock Boring Company was 
completed when a depth of 1000ft. was attained. The attainment 
of this depth was slightly delayed towards the end by some 
of the boring rods slipping. At a committee meeting of 
those interested in the work, Professor Ramsay in the chair, a 
letter from the Diamond Rock Boring Company, dated June 17, 
was read, offering to continue the work toa further depth of 200ft. 
at £2 per foot, the same price as hitherto paid, but stipulating that 
they should have the option to discontinue the boring in the event 
of any unexpected difficulties arising. Should lining be considered 
necessary, the company asked that the committee should do their 
best to find the money to enable them to put it down past the bad 

of the hole. The hon. secretary reported that they had no 
unds in hand to continue the work, but he offered to become 
rsonally responsible for the cost of the extra 200ft. His offer 
Sane accepted, he was requested to issue another - ee for sub- 
scriptions. In doing so, he urges upon ‘“‘all who like to be con- 
sidered generous, enlightened, wise, and good, to vie with each 
other in contributing to complete this, the first boring for scientific 
purposes in England.” 

AccoRDING to an official report just received from Bosna Terai, 
we learn, says the Mining Journal, that the serious project of the 
construction of a railway through Bosnia has had the effect of im- 
mediately calling attention to the great mineral wealth of that 

rovince. Two gentlemen lately arrived there—Messrs. Sig] and 
‘alkner—the first of whom is the manager of a large Austrian firm 
of machine manufacturers, and they make certain proposals for the 
concession to them of all the mines of coal, lead, copper, and iron 
which they might discover within thirty miles of the proposed 
line of railway. Accompanying them were several competent min- 
ing engineers, who selected some thirty-two different localities as 
rich in these various ores. They also declared, after sufficient in- 
spection, that the whole valley of the Bosna was one large coal 
bed. The concession of all the required localities has been applied 
for, and negotiations with the Porte, which have been prolonged 
up to the present, are now said to be in a fair way of ending in a 
satisfactory conclusion. It is stated on behalf of the proposed 
concessionaires that they have some 20,000,000 florins at their dis- 
al, and on ining the ions they d dcan raise any 
farther amount of capital which they may consider necessary. It 
is stated that a member of the firm of Messrs. Sig] has visited 
England in connection with the business. The object proposed is 
to work all the mines within reach of the railway, and also to 
establish a manufactory of steam engines and rolling stock of all 
kinds for the use of the railway, as well as to supply it with coal 
on the spot. Very reasonably is the opinion expressed thatif those 
jects are carried out the country and the Government will 











The Perseveranza narrates a touching scene which occurred near 

the Corso Venezia. T'wo little girls, one of ten years old and the 

re < ieee, Ay mp es “y cross KA, street “i, the moment the 

m burs’ test fury, terrifi ‘haps impeded, 

by the fore ofthe fay and not \eevtne obit eerie ae 
and the elder, gathered 


» Cro! e little one 


an 

hail, which fell with such weight and force as to strike off one of 
her ears before the children could be rescued. One writer compares 
the of the hailstones to pressed apri 


apricots. 


derive an immense advantage from them, and the Porte will be 
wise to encourage them by all practicable means. It is stated 
also that the concession of the Cinnabar Mines of Mount Inatch 
has la) as the holders, Mr. Wilkinson and others, have failed 
to find any person or company within the prescribed time to work 
them. A report which was circulated that 1,000,000 florins had 
been given for them by an Austrian company proved to be without 
foundation, and it is also mentioned that recently an agent was 





sent to London to endeavour to place the affair here, apparently 
without sucvess, 
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SHAND AND MASON’S STEAM FIRE ENGINE 
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WE illustrate at page 413 a somewhat novel form of steam fire- 
engine patented by Messrs. Shand and Mason, of Upper Ground- 
street, Blackfriars. In this engine a single cylinder proper only is 
used, and the fly-wheel is dispensed with, while a rotating crank | 
shaft, and consequently a constant length of stroke, is retained. | 
The principle involved consists in using the subsidiary crank em- | 
ployed to work the slide valve in lieu of an eccentric to get the 
engine over the centres. The diagram above will make the matter 
quite clear, we think. The engraving represents in side elevation, 
with the cover of steam-chest removed, the auxiliary cylinder with | 
its slide valves and steam passages in section, and the pump valves 
partially in section; the crank-shaft bearings and feed pump are 
omitted. C, a slotted crosshead formed by the ends of the piston 
rods of steam and water cylinders, and containing the Aiding 
bearings of the crank D, to which it communicates a rotary motion; 
L, the auxiliary cylinder, with its piston M, fixed on A, the slide 
valve rod; H, the slide valve of main cylinder, the frame of | 
which moves the slide valve K of auxiliary cylinder; N, a 
ratchet lever to enable the engine 
to be moved round by hand, 
B!, the valve-box cover of water 
c linder, which, when removed, 
allows the four india-rubber 
valves with their seats and guards 
to be withdrawn; these valves 
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afloat, thereby saving the delay and expense of P eggs the vessel 
into dry dock. <A saving is also effected in the fitting of the 
valves, cocks, &c., in the first instance ; the sides and top of the 
box presenting as ny A do flat surfaces for the flanges, instead of 
irregular ones, as in the case of the ship’s sides and bottom. The 
Kingston valve boxes are of such dimensions as will admit of 
their being made of cast iron, thereby preventing any damage to 
the ship’s plating from galvanic action, which frequently takes 
place when brass connections are used. We believe that this in- 
vention has received the approval of the authorities both of the 
Board of Trade and Lloyd’s. The inventor is Mr. H. G, Spence, of 
South Stockton-on-Tees, 


THE APPLICATION OF ELECTRIC SEMAPHORES 
TO THE BLOCK SYSTEM. 


Tue Northern Railway of France has made experiments on its 
Chantilly line with a new apparatus called electro-semaphores in 








are all of one size, and flat, so 
that either side may used ; 
they are retained in position by 
the set screws C!, A}, the deli- 
be A air vessel; the dotted circle 
T shows the suction inlet, X, the 
flange to which the double delivery 
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outlet with stop valve is attached. 
V, the piston of water cylinder 

















with its double leather cap pact - 
ing, to which access is obtained 
by the cover Z. Y Y, screwed 
plugs at ends of water cylinder. 
The novel feature in this engine 
is the retention of the crank to 
terminate the stroke, combined 
with the absence of the fly-wheel. 
The crank D is moved over the 
dead centres by means of the 
oe M, of the auxiliary cylinder 
, communicating motion by the 
piston-rod and small slotted 
crosshead G te the short crank 
F, which is in one piece with the 
main crank D, and at nearly 
right angles to it. Should the 
slide valve of the auxiliary 
cylinder get displaced in travel- 
ling or otherwise, it is brought 
into position by means of the 
ratchet lever, an arrangement 
which also enables the engine to 
be moved round by hand in the 
engine-house to prevent any of 
the parts getting set or fixed 
through being out of use. 
he engine we illustrate is of 
the very latest pattern, The 
boiler is of the well-known cross- 
tube type—illustrated long since 
in our pages—presenting a total 
of 45 square feet of heating sur- 
face. ‘he engine has, we under- 
stand, been severely tested by 
Captain Shaw, and given great 
satisfaction, We have ourselves 
seen it at work, and find that its 
regularity and certainty of motion 
were all that could be desired. 


MAN | 
HOLE. 


ELEVATION 


SPENCE’S PATENT 
VALVE BOX. 

Ir is beyond question a matter 
of the utmost importance that 
the valves in the bottoms of ships 
should be so constructed that 
they will at all.times be avail- 
able for excluding water. The 

rtial sinking of steamers while 

ying in port, in consequence of 
carelessness or neglect in leaving 
sea cocks open, is of frequent 
occurrence, resulting in serious 
losses by damage to both ships 
and cargoes. In the accompany- 
ing engraving we illustrate an arrangement intended to overcome 
the existing objections to ordinary sea cocks, 

It will be seen that the whole of the water supply required for 
the engines and ballast tanks is obtained from the valve A, which 
is worked from the deck. The valve A is contained in a wrought 
iron box built in the ship, on the exterior of which are fitted the 
circulating valve, the ballast, ash, and in fact all cocks requiring 
sea connections necessary for the wor of the engines and the 
navigation of the vessel. For the boiler blow-off a second 
ston valve B is fitted within the box, and connected by a 
pipe to the blow-off cock E. In the event of any doubt 
as to the source of ae & So Sa 5 om be ol 
from the deck, the result being security so far as the sea connections 
ars eoncern In addition to the safety effected, the above 

ent recommends itself on the score of economy, as 
any of the various cocks or valves fitted on the box require ogg 
packing, or other adjustment, this can be done when the ship is 
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als, the invention of MM. 
with the electric service of 


connection with the block system of si 
—— and Tesse, inspectors 

e line. 

These engineers, after lauding the block generally, and 
the system on which it is carried out in countries, | t 
out one very serious inconvenience common to them all, namely, 
= ‘i electrical a; tuses ihotr office pera rannd rae 

ive notice to 0 by means of a appara’ 
quite distinct have to give ible which oly have ay A 
ddlioste, the operstions ‘with it" A somali aon 
numerous, and req' grea 
attention and assiduity, so that the replacem 
=~ ind one less capable may give rise to very serious 


The of MM. and Tesse is to have t to 
Bo yi ce 
of electricity, to employ electricity to efface those signals, or 








to give warning before the starting of a train. Accord- 
ing to their plan, if the electricity fail, or if the appa- 
will sontihe Ghancky ia FF spears b 
i ereby imposing useless or su; t 
utions upon drivers, but never causing jeopardy 
y indicating a line clear when it is not so, To render 
it impossible for a signalman who has set up the pro- 
tection signal to remove it without the co-operation of 
the man at the corresponding post, who, by the actual 
arrival of the train announced, is certain that the 
section of the line which it has quitted is —r un- 
occupied. Another point is the automatic reply to 
every signal made, so that the signalman may know that 
his message has certainly reached its destination. The 
apparatus is declared to be strong, and so simple in its 
' action, each movement being made by a half turn of 
a handle, that any inexperienced person may work it. 
Lastly, the sight signals in this system are in con- 
nection with electrical apparatus, but in such a manner 
that no disarrangement either of the apparatus or of the 
communicating wires can change the als or cause a 
false appearance of —— Such are the principal 
conditions said to be realised by the electro-semaphores 
now actually at work on the Chantilly line, 
The apparatus consists of high posts furnished with 
large arms for the signals to the drivers, and of smaller 
ignals to announce the starting of the trains from the 
next station. The machinery of the apparatus allows of 
the exhibition or disappearance of all these signals with- 
out interruption of the electric current which uces 
simultaneously the corresponding signal at the next 
station. By a half turn of a handle the signalman 
covers a train, at the moment of its starting, by 
a signal which he cannot afterwards alter, announcing the starting 
to the station at the other end of the section, and he immediately 


| receives an automatic intimation that his signal has reached its 


destination. 3 

In order to shut off a signal at the preceding station and to 
leave the section of the line which a train has just quitted free, 
one and the same movement shuts off the signal which indicated 
the arrival of the train, and brings the indication of its reception. 
Movement of the handles in the wrong direction is prevented by 
wt a mee le 1 ted on thi t signal it gi 

t night a single lamp mounted on the great s post gives 
énuie aaa coloured eases in the arms, bs = od by means 
of reflectors, — up the whole apparatus, which being placed by 
the side of the line, requires no special structure. The battery is 
placed beneath the signalman’s box. 

The batteries are constructed on the basis of Hughes’ electro- 
magnetic apparatus, which allows of relatively considerable 
mechanical action, so that large heavy pieces are moved directly 
without intervention by electrical currents produced by the 
aid of afew elements of the Léclanché battery, which last a long 
time and require little attention. 

The electro-semaphores between Saint Denis and Chantilly are 
placed at the stations; they are distant four to six kilometres from 
each other. Anyone visiting Paris at the time of the Chantilly races, 


| might have seen the new apparatus in action, but with certain 


rr} 





modifications. As the trains were frequent, two were 
subdivided into lengths not exceeding two kilometres, and these 
temporary intermediate stations worked as the ordinary block 
system, but this did not prevent an appreciation of the value of 
the new electro-semaphores. 





MEIN’S PATENT GOVERNOR. 


THE governor which we illustrate in the accompanying engrav- 
ing, and which has been patented by Mr. W. Mein, of Stratford, 
Essex, consists of a light cast iron framework or carrier bracket 
which may be bolted to any part of the engine bed. At the base of 
this framework is cast a ing, carrying a short cross shaft, on 
the outer end of which is keyed a small cord pulley, receiving motion 
from the crank shaft, and communicating that motion to the 
governor; on the inner end of the cross shaft is keyed a bevel 
pinion gearing into a wheel which runs freely in a vertical bearing 
cast to the framework in acentral position. Within the frame- 
work is a single governor ball cut through the centre, forming two 
semi-spherical halves, each half having a small projection or boss 
cast on. The two halves are held together by a screwed pin, 
preventing them being drawn asunder, but allowing a reciprocal 
motion on their faces. Into each half of this ball is screwed a short 
spindle or lever, the lower one being continued down, and into a 
small bush in the wheel the spindle is pinned to the bush, and the 
bush is pinned to the wheel, so that ro’ motion is communi- 
cated from the wheel to the spindle and ball, the spindle being 
also allowed to oscillate on its pin, so as to adjust itself to the 
extension of the ball, owing to its centrifugal motion. The spindle 





| or lever connected to the other half of the ball is continued 


upw and has at the a spherical end, forming with a 
pr recessed bush a ball-and-socket joint; this bush is 

inned on to a short vertical spindle rotating and sliding in a 
seer at the top of the framework ; from the framework projects 
asmall bracket which may be either loose or cast on, this et 
carries a bell crank or straight lever with a forked end, clipping 
the spindle ; around the spindle is astrongspiral spring which tends 
to keep the ball and rods in a central position when not in action 
and also to ta | them towards that position whenever the speed 
of the engine is ed. 

When the engine is set to work, rotary motion is communi- 
cated to the ball, which rotates in a greater or lesser circle accord- 
ing to the velocity of the driving wheel. The greater the circle of 

the more the spindle becomes depressed ; as the circle 

through the loss of speed the spring elevates the spindle 

and tends to straighten the levers, thereby acting immediately on 
the throttle valve of the engine. 
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PINTSCH’S APPARATUS FOR LIGHTING RAILWAY CARRIAGES WITH GAS. 
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In an another page we have referred at some length to the 
It will, therefore, be enough to 
say here that Fig. 1 shows a portion of a railway carriage with the 
gas reservoir; Figs. 2 and 3 show the gas-making apparatus with 


apparatus we illustrate above. 


the superimposed retorts ; Fig. 4 
is a section of the reservoir; 
Fig. 5 shows the regulator, the 
construction of which will be 
understood at a glance; Fig. 6 
shows one of the lamps complete 
with tube in place, while Figs. 7 
and 8 show the smal) engine 
used for compressing the gas into 
the reservoirs, 


VARIABLE FEED- 
MOTION FOR PERFO- 
RATING STAMPS. 

THE accompanying sketch 
shows a plan and an end view 
of a mechanical arrangement ap- 
plied to the feeding apparatus of 
one of the stamp-perforating 
machines in the stamping depart- 
ment at Somerset-house, whereby 
a single rack is made to do the 
work of a number of racks 
differently graduated, and a gain 
of full ten per cent. is obtained 
in the rate of perforation. In 
drying. after printing and gum- 
ming, the sheets of stamps shrink 
unequally. In the process of 
perforation, therefore, as the 
sheets are perforated only one 
row of holes at a time, although 
Oy ge five to on —_ 

is necessary that the 
should be sorted out into their 
various lengths by a graduated 
gauge. As the perforating ma- 
chine was originally constructed 
this difference of length of sheet 
in the various parcels of stamps 
was met by the frequent and 
troublesome change of a number 
of racks, the length of which 
corresponded with the various 
lengths as shown on the gauges, 

Under the improved arrange- 

ment here shown a single rack 

only is used, being made by a 

simple adjustment to serve for all 

lengths of sheet. As there is 


practically no limit to th — 
of this adjustment, . mu 


greater accuracy of perforation results, and, the rack never being 
from the machine, all the loss of time of the 


The moving carriage a is brought 
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SIDE ELEVATION 
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frequent | The pawls 6c are then automatically 
changes is saved. ee ee ee comes back to its starting place in readiness for a fresh sup; 
by its weight g into its starting | sheets, The rack slides longitudinally on the carriage a to 
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position, when the axes of the pins F and E are in one line. Aj tent of about §in., bearing at one end against the side of a 
parcel of sheets pinned en a tympan frame is then placed in a 
fixed position on the carriage a. The machine is started, and by 
the action of the pawl b upon the rack the sheets are fed forward 


wedge C, at the other end being guided by a stud upon the carriage 


working ir a slot in the rack. Now it is obvious that when the 
lever A is in a horizontal position the wedge C, which is in con- 
nection with it by means of the 
block D, which slides in a groove 
in the side of this lever, receives 
n> motion during the passage of 
the sheets under the punches, 
and their perforation intervals 
correspond exactly with the 
length of the teeth of the rack. 
When, however, the lever A is 
raised out of the horizontal posi- 
tion the wedge against which the 
pawl holds the rack rises at each 
onward movement of the pawl, 
and the rack slides slowly for- 
ward on the carriage. This has 
in result the effect of shortening 
slightly each tooth of the rack, 
and consequently their collective 
length. The rack resumes its 
starting position as the ‘carriage 
is brought back by its weight, 
retiring against the advance of 
the wedge as the block D slides 
down the groove of the lever. 








SCALE OF FEET 
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It will be readily seen that by 
means of this mechanism as many 
lengths of rack may be obtained 
as there may be degrees of ad- 
justment of the incline of the 
lever A, Twelve adjustments 
are shown in the drawing. Prac- 
tically the only limit is the eye- 
sight of the sorter. 

The apparatus above described 
is, we are informed, the joint con- 
trivance of Mr. Thomas Peacock, 
one of the chief officials of the 
someting department, and Mr. J. 
S. Sworder, A.I.C.E., the engi- 
neer attached to the department. 





TuE following promotions have 
been made at the Admiralty :— 
William R. Covey, | poe to 
be Chief Inspector of Machinery 
Afloat, and appointed tothe Indus 
forservice in the Reserve; 
Sampson, Inspector of Machinery, 
to the Agincourt, forservice in the 
Channel Squadron; Orestes R. 
: Brooker, promoted to the rank of 
js Inspector of Machinery Afloat ; 








James H. Hewlett, Chief Engi- 





one row of stamps at a time till tho whole pack is forated. 
Pe thrown off, ee frame 


neer, to the Asia, additional, for service in Floating Factory ; Her- 
bert Pitt, promoted to Chief Engineer ; George Swinney, James 
i thomas Fe Brown, and R- Maden, promoted to Engineers ; 


J. D, Nicholson and W, H. T. Bills, promoted to Acting Engineers, 














>. present to show how such provisions can be usefully app 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





TRIAL OF PATENT CASES, 
Srr,—In a former letter I have drawn attention to the several 
tions in the Judicature Act—sections 56 to 59—which contain 
provisions likely tozbe useful in trying patent cases. I pan 
‘or the 


Purpose. . 7 

In doing this I think it necessary to make a few preliminary 
remarks on the nature of the inquiry involved in a patent case, 
and the inherent defeets of the existing forms of procedure, with 
the conventional practice to which they have led. 

The essential ‘nature of the inquiry in a patent case is the 
determination of the question as to whether an alleged exclusive 
right to a particular mode of manufacture has or has not been 
infringed. In any such inquiry it is obvious that the first point 
to be ascertained is, What is the true definition of the —_ right ? 
And this necessarily involves a definite construction of the specifi- 
cation, because that alone is the document which purports to define 
the alleged right. 2 

Assuming this to be true, it follows that a system of trying 
patent cases really adapted to the nature of the inquiry to be 
pursued must begin with determining the meaning of the specifica- 
tion, for how can the validity of the patent—that is the existence of 
any legal right at all—be determined until it is known what is 
described and claimed by the patentee? It is obvious that the 
question of the validity of the patent naturally precedes that of 
its infringement by any particular defendant. e former ques- 
tion seems to arise and call for settlement on grounds of public 
policy antecedently to any contest between private parties. 

The question is this: Has the grant from the Crown really 
conferred a legal right as alleged? And the answer to this ques- 
tion must depend primarily on the terms of the specification fairly 
construed. The inquiry as to novelty is subsequent to that of 
accurate definition. 

But the existing forms of procedure take no account of this 
special necessity arising from the nature of the investigation to be 
made. ‘ The whole case has to be gone into in the first instance, 
and preparation has to be made for raising or meeting every point. 
Solicitors and counsel have found from experience that what they 
often regard as minor and even trivial points in a cage are some- 
times treated as of great importance in the early stages of a trial ; 
and this impression leads to the importation of a great mass of 
irrelevant matter into cases, all which has the effect of encumber- 
ing and obscuring the points bearing on the definition of the inven- 
tion in the specification. Hence it usually happens that by the 
time a judge is called upon to construe a specification it has been 
overlaid by such a mass of legal and scientific controversial state- 
ment that its essential features are hidden or disguised to such an 
extent as to prevent the judge from recognising them. In this 
way what purports to be a help is in fact a great hindrance, and 
only leads to a postponement of all authoritative construction of 
the specification, without which no real progress can be made in a 
patent case. 

Now it appears to me that the provision contained in the 
Judicature Act might be used so as to give real assistance to the 
judge through the report of a referee or referees, such report being 
limited, at any rate in the first instance, to points bearing on the 
validity of the patent. The case might in this way be sifted, and 
much of the irrelevant matter got rid of, without wasting judicial 
strength upon it. 5 

My own conviction is, from what I have observed on many 
occasions in court, that clear information given to the judge so as 
to enable him thoroughly to appreciate the exact limits and 
character of the patent right at the beginning of the trial, would 
materially shorten the proceedings, and save a vast deal of useless 
expense, 

It has often struck me as most lamentable, that owing to the 
particular manner in which the services of experts have been 
called into use, the real help that they could have afforded to the 
judge has not only been lost, but turned into a means of diverting 
his mind from the real facts in the case. 

The provisions also relating toassessors are calculated ts be of great 
service in strengthening the court, so as to render it independent 
of scientific evidence given by experts as to matters of option, 
which experience shows to be a clumsy and expensive contrivance. 

In a future letter I will draw attention to a few more pvints 
that suggest themselves to my mind with reference to the pro- 
visions under consideration. WILLIAM SPENCE, 

8, Quality-court, Chancery-lane. Assoc, Inst. C.E. 


VOISIN’S FLAMELESS CUPOLA. 

Srr,—As Mr. Ireland does not contradict one of the statements 
made in my letter, I shall not trouble M. Magny, our chemist, to 
prove the accuracy of my remarks, or M, Voisin to point out the 
real difference between his invention and Mr. Ireland’s “‘ me- 
chanical notion.” Mr, Ireland says in his letter of the 12th inst., 
that ‘‘ the quantity of coke used per ton of iron melted in his 
cupola is under 2 cwt., including first charge.” I am certain that 
none of his cupolas that I have seen melt with any such quantity, 
and I therefore ask for name and address where that may be seen. 
He also says, “‘There is no flame at the charging door of my 
cupola when worked according to my instructions.” Now, again, 
I ask for one name and address where that may be seen. Every 
cupola I have seen on Ireland’s plan has an immense flame at the 
top. I appeal to those who have visited the foundry at Woolwich 
Arsenal in proof of what I write. Perhaps Mr. Ireland can prove 
what he has written, but he will excuse my having very strong 
doubts until he does, Now, Voisin says: ‘‘Give me any cupola 
having flame at the top, I can apply my system at fiw: { a spot 
that the gases arising from the coke shall flame inside the cupola 
furnace, in contact with the metal, forming asecond zone of fusion 
about 2ft. above the ordinary zone produced by the busti 
of the coke.” Can anyone say that this will not increase the 
fusion without burning any more coke? Then Mr. Ireland says 
Voisin uses 180 1b, per ton. That is not the whole truth. The 
agents engage to cast with 180 1b, or less, but they have always given 
more than they have promised; and as I ask for proofs, I feel 
bound to give proofs, Messrs. Mather and Platt, Manchester, 
cast with 156 lb.; Messrs. James Robinson and Oo., of the same 
city, with 160 lb, or less; Mr. Warner, Osborne-street, White- 
chapel, ina small cupola 10ft. high, melts well under our limit 
of 180 lb. ; there is no flame at the =. Then Messrs, Caley and 
Co., Vincent-street, Westminster, 48 lb. of coke to the 7 cwt. of 
pig’and scrap, after the first charges, Mr, Caley has been kind 
enough to tell us that any gentleman with a word of introduction 
from us will be shown what theydo, That we shall be glad to 
give to any founder, including Mr. Ireland. Le Lusez. 

1, Langham-place, W. 











DUBLIN MAIN DRAINAGE. 

ik, 
matter, the latest system proposed is to build dwarf walls in 
the bed of the river parallel to the quay wall, and have tidal gates 
at the top end. Without desiring to detract from that system in 
any way, but rather to assist in carrying it out, I would s 
instead of parallel walls, a very large concrete pipe laid at the 
bottom of the quay walls, with tidal gates on each end. The 
sewage would thus be shut up by the rising tide, and both to: 
and bottom sluioes would be opened by the receding tide, and alt 
carried out to sea, J. 


Dublin, June 17. 


ihe 





PENSIONS IN THE P.W.D, 
Srr,—I have observed that the correspondence in your columns 
on the subject of pension in the Indian Public Works Department 


svod people of Dublin are in perplexity about this | 


| 


| but have the authority of the boiler makers on this point. 
of this last 


has not touched on a rather important feature, viz., that whereas 


the other civil and the military servants of the State in India can 
derive no advantage from their s knowl or profession in 
any other country, the civil eer can get his livin ne Panay 

eration the 


The salaries given in the P.W.D. are, ne 
cost of going on furlough, nothing more in the ordinary course than 
a livelihood. Very litt a can be manne —_ = —— —_ 
unhesitatingly assert, will pay an engineer r to go to any other 
country then India. If the pensions were made good, and obtain- 
able say without other than good conduct conditions, after fifteen 
and twenty years’ service, the Government would get and retain afar 
better class of men than they can have, and which they sadly want. 
June 22nd, M.LC.E. 





THE MERTHYR ACCIDENT. 


S1r,—In your article on the Merthyr accident in last week’s 
issue some very sensible remarks were made. There is little doubt 
but that the momentum of the foremost trucks was sufficient to 
overcome the brake resistance of the single brake van. The experi- 
mentsconclusively showed that the brake power was sufficient ; but 
owing to this circumstance it was not available on the day of the 
accident. When the train began to run back the guard immedi- 
ately applied his brake and then jumped off to put down the brakes 
of the coal trucks, but unfortunately on the wrong sideof the train, 
and it was too late to rectify his mistake, as the velocity of the 
runaways was rapidly increasing, and he was also prevented from 
spragging the wheels of the trucks, as they were going too quick, 
I do not think the guard wasin the least to blame, P. R. B. 

University College, W.O., June 19th. 





THE BLACKBURN EXPLOSION, 


S1r,—I think it is quite unn: to seek for obscure reasons 
for the explosion of the Blackburn boilers, considering that a pres- 
sure of 80 1b. per square inch caused a strain on the iron between 
the rivets of 13,497 lb. per square inch. According to the tests of 
Mr. Kirkcaldy the breaking strain of the plates was 18°79 tons, or 
13497 _ 
42089 ~ 
on the joints was one-third of the breaking strain of the iron. Sir 
William Fairbairn states that there should be afactor of safety of 8, 
so that it is evident how far both the makers and boiler in- 
spectors erred in allowing a pressure of 80 1b. per square inch. 

As the rivets were sp as for single riveting the pressure 
should have been calculated accordingly; and using the formule 
adopted by marine engineers for single riveted seams, 

Pr = 4400 Xt — 4400 Xr 
d 84 
2 2 
the working pressure should have been only 461b, per square inch. 
Had the rivets been = 2hin. apart, as they should for double 
riveting, we get by substituting 5500 for 4400, a working pressure 
of 57 Ib. per square inch. 

Having considerable experiences with marine boiiers, I know no 
firm of marine engineers who would have allowed a greater pressure 
than I have aed, 

The modeof setting is certainly not good, as the plates of a boiler 
in contact with the flues and steam Sons corrode more quickly 
than at any other part; but had this boiler been made §in. thick, 
as it should for the pressure of 80 1b, per square inch, we should 
not have heard of the late lamentable explosion. 


42,089 Ib, per square inch. 4 roughly, so that the strain 


Considering that the keen competition between boiler-makers r 


leads to the commonest plates being used in boilers, it is to be 
hoped that if there are many such cases of over-pressure the lesson 
taught will not be lost upon steam users and boiler assurance 
companies, but that a considerable reduction of pressure will at 
once take place. MARINE ENGINEER. 





Srr,—Allow me to 76 out a few trifling inaccuracies in your 
able leader of the 12th inst, There are no monthly reports issued 
by any of the boiler insurance companies. e Manchester 
Steam Users’ Association is the only boiler company that issues 
monthly reports, but it is an ins on company pure and simple, 
and does not exist for money making, like the boiler insurance and 
assurance companies, but rather as a philanthropic society to 
revent the loss of life and limb by boiler explosions, and it makes 
it a point of honour that no explosion shall take place with its 
boilers if careful inspection is petent to prevent it. That its 
inspections are well carried out, and have been signally successful, 
no one can deny. Your remarks suggest the question whether 
the insurance companies inspect their boilers carefully and 
efficiently, From my experience of the numbers of insured 
boilers that have exploded, it must be admitted that the inspec- 
tions of more than one company are not all that can be desired. 

This Blackburn explosion is unfortunately far from being the 
only prominent instance in which confidence has been misplaced 
with insured boilers. Had the accident occurred with one of the 
Manchester Steam Users’ Association’s boilers your remark would 
have been correct. This explosion should be a lesson to some of 
the insurance companies. No old boiler should be insured before 
it has been inspected thorou; nly and as many new boilersthat have 

assed through the hydraulic test satisfactorily are found to leak 

iy when set to work, new boilers should not be considered safe 
until they have been thoroughly inspected after being worked a 
short time; and every stationary boiler should be examined 
thoroughly atleast every twelve months, which is not the case 
with many insured boilers, It is far from being the first time 
professional inspectors, who have, as a rule, twice as much work 
as they can be expected to perform efficientl; , have been proved to 
be but men; and I trust the boiler companies, one and all, will take 
to heart this remark about overworking their i tors. Far as 
Mr. Longridge may have erred, there is nothing in his report to 
suggest anything so improbable as that the failure took place at 
the top from some of the seams becoming compressed, and you 
= few to admit that this theory is in the least degree 
plausible. 

I think 400 deg. is at the ag day too low a temperature to 
assume for the gases as they leave ordinary boilers which are 
tolerably hard worked. If it were no higher we should not find 
the great advantage of using Green’s and other economisers. It 
is different to conceive how the setting can have any material effect 
upon the temperature of the escaping gases, so long as the length 
of run in different kinds of setting remains nearly the same. A 
few inches more or less in the length of fire-grate has the most 
influence upon the temperature at exit. I consider you are 
scarcely justified in ye results of the experiments on the 
breaking strength of the plates and joints as a proof of their 
liability to crack, Many tough plates would give the same figures, 
roughly speaking. Your remarks about the frequency of cracks 
are either ivaccurate or not very intelligible, unless they apply to 
a fracture of the rivet holes, or opening out of blisters, since the 
occurrence of cracks in the body of plates not in the furnace is 
extremely rare, except where the cracks have been done in the 
bending. Your remark about the effect on the boiler bottom of 
suddenly letting in the feed is singularly unfortunate, as the feed 
water for the boilers in question ps through an economiser, 
and was introduced through a 12ft, horizontal perforated pipe 
above the level of the furnace crowns, I have not seen the oilers, 
You 
cannot saddle the perpetration inaccuracy upon Mr. 
Lanett. for he refers to the cold water introduced for cleaning 
out the boilers, Your theory as to the cause of the explosion is as 
old as the hills, and as sound too, if you mean that suddenly 








delu a hot boiler bottom with cold water will cause fracture ; 
but if you maintain that introducing the feed-water, as it was 
introduced in the case in question, will fracture the hottom plate, 





then your theory is certainly novel, and not likely to meet with 
RosBERT WILSON. 
Leeds, June 20th, 


P.S.—I may take this opportunity to remark that hundreds of 
owners and managers who insure their boilers consider proper 
inspection a nuisance, and would gladly pay an extra premium to 
dispense with it. The insurance in such cases is effected merely 
to shift the responsibility from themselves in case of any death 
resulting from explosion, 

[Like our correspondent, we have not seen the boiler, and we 
were informed that the feed was introduced at the bottom. This 
not being the case, one theory of the cause of the explosion is 
dis of. It is much to be desired that some of the half-dozen 
which remain could be as conclusively got rid of. A crack such as 
we referred to would in all probability at the edge of a plate 
through a rivet hole. We have seen many such cracks not near a 
furnace. Certain other points raised b . Wilson must remain 
questions concerning which we shall happy to allow him to 
retain his opinions, like our own, undisturbed. i. E.] 





. Smr,—Having read with great interest the leading article in 
THe ENGINEER of the 12th of June, respecting the Blackburn 
boiler explosion, and as a few days after that sad catastrophe I 
personally examined the fragments of the boilers and fittings, and 
as _ have been evidently misinformed in being led to say that 
** the action of cold water on brittle plates caused a crack in the 
bottom of one boiler, which instantaneously expanded into a huge 
rent, the feed being inserted in the bottom of the boiler,” may 
I be allowed to state that the feed was not inserted at the bottom, 
but above the flues, and carried horizontally inside the boiler about 
12ft. through cast iron pipes, the last 6ft. of which were 
perforated with small holes, and the water passed into the boiler 
through them something like rain, This feed water had been 
previously passed through a Green’s economiser, and the tempera- 
ture raised to not less than 212 deg. 

Neither do I think that the brickwork forming the outer flues 
becomes red-hot, I have often had to repair one boiler by the 
side of another at work, and only separated from it by a nine-inch 
wall; and I also should be glad to hear from any of your numerous 
readers, whether they have known it to be possible to generate 
steam of 3 1b. or 4 lb. pressure in the bottom flue. I have seen 
boilers at work where at times the flood water from an adjacent 
river entered the bottom flues, and that without any disastrous 
effect except the corrosion which took place from the dampness ; 
but in the Blackburn case, even had steam been formed in the 
bottom flue, it must be remembered that the boiler was at work, 
and that there was an ample outlet for any steam so formed up 
the chimney without disturbing the boiler. Having to some 
extent combated od views, you may with reason ask what are mine 
as to the cause of the explosion ; and to that question I say, that to 
the weak part of the boiler where the manhole was att 1, an 
to the brittle character of the plates, I attribute it, for the 
following reasons : the manhole was excessively large and heavy, 
being about 19in. diameter inside and 2lin, high, and the weight 
about 5 cwt. 

The plate to which this manhole was attached was 3ft.-2in. wide, 
in the centre of it a hole 23in. in diameter had been cut leaving 
only 7hin. of plate on each side, and this small surface had to be 
further reduced by the holes punched through it for riveting it to 
the next plates, and the flange of the manhole, 

The strength of this plate 
was still further reduced by 
the manhole having been 
caulked from the outside, 
which cut a nick into the 
plate all the way round, as 
shown by the dotted line. 
The » ged portion of this 
manhole had been held fast 
more or less by the brick- 
work and concrete, and the 
boiler had settled down, as 
it was stated at the inquest 
that the feed pipes at the 
front had been previously 
broken from that cause ; and 
the expansion and settling, however slight, which took place, 
would in my opinion be concentrated on that part of the plate 
which had been already cut by caulking. The manholes were 
torn away, one taking part of the plate shorn off close to the 
edge of the flange with it. 

he foregoing facts, which came under my own observation, led 
me to the conclusion that the primary rent started at that man- 
hole where the plate was shorn off, which, I think, was the 
weakest place in the boiler. 

The solution of this question, involved as it is with so much 
difficulty, makes it incumbent on any one who has had the oppor- 
tunity of seeing the boilers to state the facts which came under 
their notice. I sincerely hope that this letter may induce others to 
throw further light on the subject. 

Preston, June 17th. A FoREMAN BorLer MAKER. 
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ENGINE OF THE OLIVER WOLCOTT. 


WE illustrate this week an engine which is noteworthy, if for 
no other reason than because it was built at San Francisco, 
California, a locality so uncivilised a very few years since that the 
turning out of a powerful marine engine may be regarded to-day 
as an evidence of wonderfully rapid progress. 

The Oliver Wolcott was built by Messrs. Dickie Brothers, of 
San Francisco ; she is one of the smaller class of vessels in 
the United States revenue service; her dimensions ure as follows :— 
Length, 137ft. ; breadth, 24ft. ; depth, 10ft. Gin. The drawings 
of the engine will explain themselves; the princi dimensions 
are—diameter of cylinder, 34in.; length of stroke, 34in.; the 
slide valve is of the ordinary description, with a variable cut-off 
valve on the back. The diameter of the air pump is 17in., with a 
16in. stroke. It is single-acting, driven from the main crosshead 
by levers ; the condenser contains 940 brass tubes gin. in diameter, 
and 66in. long between the heads. The feed and bilge pumps— 
two of each—are driven from the air pump crosshead ; the weight 


of the piston and connections is counterbalanced by a ce 
wheel ; the propeller is of b 9ft. in diameter, and has a mean 
pitch of 17ft., and four blades. engine has now been running 


about nine months, and has given the test satisfaction ; the 
pressure of steam carried is 401b., usually cut off at 10in, of the 
stroke, 

On trial the Oliver Wolcott attained a speed of 11} knots, and 
during a trial at sea in weather of twenty-four hours’ run, 
240 knots ; since then she often attained a speed of 12 knots 
om hour, which may be considered very fair for a small vessel of 
this class. 

These engines may be taken asa illustration of the condition 
of marine engin on the Pacific Coast, and we have no doubt 
that our readers find a study of them instructive and enter- 

We are indebted for the drawings to the courtesy of 
Mr, W. Dickie, assistant superintendent of the Risdon Ironworks, 
by whom the engine was designed, 





SourH KENSINGTON MusEuM.—Visitors during the week ending 
June 20th, 1874:—On Monday, Tuesday, and Saturday from 
10 am. to 10 p.m., Museum, 15,536; Naval and other collec- 
tions, 1432, on Wednesday, Thursda , admission 
6a fi 10 a.m, till 6 p.m., Museum, 7061; Naval and other 

tions, 120 ; total, 24.149 ; ge of wee! 
in former years, 13,595, Total from the opening of the Museum, 
13,471,447. 
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SINGLE-CYLINDER ENGINE OF THE UNITED STA 
THE RISDON IRON AND. LOCOMOTIVE WORKS COMI 
(For description see pa 
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ID STATES REVENUE STEAMER, OLIVER WOLCOTT. 


E WORKS COMPANY, SAN FRANCISCO ENGINEERS. 


For description see page 418.) 
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- FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and 
LEIPSIC.—A. Twretmeyver, Bookseller. 

NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith No notice whatever will taken of anonymous 
communications. 7 

*,* In order te avoid trouble and confusion, we find it necessary to 
inform correspondents that letters ef inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which de not comply with 
these instructions. 

C.— You had better consult our advertising columas, 

8. B.—The thing has been done vepeatedly, but we cannot call to mind the pre- 





cise dates or the exact results. 

F. M. (Storks-road).—Jf you will send a description in confidence of your 
invention, we shall be able to judge of its value, and to advise you what to 
do with it, 

B. B.—Write for price lists to Messrs. Grifin and Son, 22, Garrick-street; 
or Messrs, Jackson and Townson, Bishopsgate-street; or any other chemical 
instrument maker. 

H. Cc, (Barnsley).—A book on railway management has yet to be written. 
Clark’s treatise on the Locomotive Engine is the best standard work on roll- 
ing stock with which we are acquainted. 

Susscriser.—A small water pressure engine is most suitable’ for blowing 
organs, Such engines are made by general engineers. You can readily 
obtain prices and particulars by advertising. 

H. J. W.— The cost of running a 10-horse power engine night and day would 
probably amount to £7 a week, including coals, attendance, oil, &c. The 
cost of maintaining the wheel and race will possibly not be less than that of 
maintaining the engine. You can decide for yourself on tiis basis what is 
about the proper rent to pay for the water power. 

Ianoramus,—No power is gained by coupling two engines at right angles, but 

. the expenditure of power is equalised, The same fact holds good as regards 
crane handles, but a practical gain is effected because the men work to more 
advantage. The friction of a slide valve depends solely on the port area, 
the space under the bridge being regarded as a port. 





WARMING BY PETROLEUM. 
To the Editor of The Engineer.) 
Srr,—Can any of your readers favour me with information about th 
use of petroleum in warming houses ? B, 





INDIA-RUBBER ROLLERS, 
(To the Editor of The Brgineer.) 

Srr,—Will any of your readers kindly tell the writer the best way of 
turning u india-rubber rollers quite smooth from end to end—what 
shaped tool is used, and if any lubricant ? P. B. 

June 24th. 

GRATTON AND BEAL’S PATENT WHEEL TIRES. 
(To the Bditor of The Engineer.) 

Sir,—We are very much obliged with your notice of our patent wheel 

and tire of June 19th. The cost ewt. is not more than any other 
em at the same price as 

wheels, and we are assured by one of the tire makers in Englan: 

that they can roll the tires to our section without an additional cost. 

Ambergate, June 22nd. GRATTON AND BEAL. 








SUBSCRIPTIONS. 
Tae Enotneer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) :— 
Half-yearly (including double number) «» £0 lds, 6d. 
Yearly (including two double numbers) - £1 9. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 


be made. Tuk ENGINEER is registered for transmission a 
FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper — are received at the foliowing rates: 
Subscribers paying in advance, at rates, will receive Tok ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 

accompanied by a letter of advice to the Publisher. 

THick PAPER copies may be had if preferred at double postage. 

Remittance by Post-office Order. 
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The following Volwmes of Tne ENGINEER can be had, price 18s. cach :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36, 
ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and wnder is three shillings ; 
each line a q line averages eight words. When an 
verti measures an inch or more the charge is ten shillings per inch. 
All single advertisements sentra eng? must be accompanied by stamps in 
payme Alternate advertisements will be inserted with all practicable re- 
wity, but regularity cannot be in any such case. All 
advertisements, except weekly ones, are taken subject to condition, 
ADVERTISEMENTS CANNOT BE untess DELIVERED BEFORE Six O'CLOCK on 
#,* Letters relating to advertisements and the publishing department of the 
“paper are to be addvewed to the Publisher, Mr. George Leopold Riche; alt 
letters to be addressed to the Bditor of Tax Enciveen, 163, Strand. 





DEATHS, 
On the 16th inst., at Cannes, Giorarva Maria Evizazern, wife of 
Chevalier P. D. Bazaine, Ingénieur en Chef, and eldest daughter of the 


On the 22nd inst., at his residence, Willisham Hall, Ipswich, Suf- 
folk, in his 63rd year, Mr. WiLt1am Bony. ee - 


THE ENGINEER, 


FRIDAY, JUNE 2%, 1874. 








DUBLIN MAIN DRAINAGE, 


PP cdot Mage: Beye P yome we Geen Saas 
lumus various schemes i 

sphere wer eheess sad opens fx es dateng o 
made mention of the subject, we have not hitherto con+ 


sidered the altered propositions and plans, for the reason 
that we were awai full and complete information 
before committing ourselves to a further ex ion of our 
opinions on the subject. This information is now before 
us, and we proceed to its analysis and examination. It will 
be recollected that in our first notice of the question we 
inted out the immense—almost absurd—disproportion 
tween the estimates of the engineers and the tenders of 
contractors, the former being £300,000, and the lowest of 
the latter £775,154, whilst the highest ran up to £973,000. 
At the same time we also pointed out how, in our opinion, 
the cost of the works might be reduced both by alterations 
in the plan and in the materials of construction. It is, 
therefore, not a little satisfactory to us to find that in some 
instances at least our suggestions have been followed in the 
new scheme, but these will come under notice in due course. 
The principal, indeed the main, features of the changes now 
proposed by Sir Joseph Bazalgette and Mr. Neville Parke 
are, in contract No. 1, the substitution of a single sewer of 
larger size, to be built entirely of rubble masonry, in lieu 
of duplicate sewers of brick and Portland cement; and 
here we cannot refrain from expressing our opinion that 
the original plans must have been prepared without any 
due consideration of the natural resources of the district 
when it was pro to construct these sewers of the last- 
named materials. Indeed, the engineers are in this 
instance condemned out of their own mouths, for in the 
report before us are the following words :—“ The materials 
for forming rubble masonry are to be found—almost 
icked up—in all parts of Ireland; and every country 

\bourer who has ever handled a trowel can build a rubble 
wall, so that it is much less costly than brickwork, and-the 
work, though rougher, is as strong and enduring as brick- 
work.” Yet the very gentlemen who now > da report 
advocated the importation, for the sewage drainage of 
Dublin, of bricks and Portland cement, although they had 
material at hand, the collection of which would also give 
some additional employment to the indigenous labour, and 
which material would produce work as “strong and 
enduring as brickwork.” On points like these we cannot 
too aay condemn the custom which is, we fear, 
becoming far too common amongst our most distinguished 
engineers, of giving the sanction of their names and the 
prestige they carry, to and schemes of operations 
which have frequently mn entirely ne pen y their 
subordinates, whilst as to the fundamental data on which 
they are, or rather, ought to be based, they, the chief 
engineers, ‘themselves are individually either entirely un- 
acquainted with, or have not cared to investigate them. 
We do not say that this is the case here; but we do say it 
is somewhat strange that material and labour so admirably 
and economically suited to the purpose should have been 
utterly ignored by an engineer of such standing as Sir 
Joseph Bazalgette; and that, within ten months of his 
original report, he finds he has cheaply on the spot the 
equivalents of what he proposed to import at a heavy cost. 
Again, in reference to this contract No. 1, we find it stated 
that the inlets and outlets to the sewage reservoir are to 
be simplified, and are also to be constructed of the rubble 
work in lieu of brick and cement. This last follows, of 
course, as a corollary to what we have just quoted; but 
why, if simpler inlets and outlets be sufficient, were more 
expensive ones originally proposed? Indeed, on this head 
it seems to us that the engineers started under the highly 
erroneous idea that they were planning works for some 
city of unlimited wealth and resources rather than for one 
where the great majority of the population is so poor as 
in Dublin; for even on the reduced scale the cost will 
approach £2 per head of population, whilst the drainage of 
London did not exceed 20s. The last change ae gre in 
this No. 1 contract is the substitution of a y “A nee timber 
trough sewer from the end of the masonry on to the end of 
the North Bull Wall, in place of three rows of iron pipes 5ft. 
in diameter. As the engineers say, there is no doubt that 
good timber will last for many years in such position ; but, 
on the other hand, this seems but another of those unhappy 
incidents which are continually turning up in reference to 
+the Dublin drainage, for just at the moment when the 
falling price of iron appears likely to bring it within the 
reach of those who have to pay for such works as these, 
and for which it is unquestionably the better material, the 
engineers turn round and propose the use of wood. We 
9 say nothing about the changes in contract No, 2, 
which consist principally of alterations in the design for 
the buildings at the pumping station. Turning, then, to 
contract No. 3, we find a repetition of what has been put 
forward as regards No. 1, viz., a proposed substitution of 
rubble masonry for iron piping in the Westmorland-street, 
College-green, and Grafton-street sewer, and the statement 
that this contract has been carefully gone over and every 
possible saving effected. Here again is an acknowledg- 
ment, as we take it, of there having been a certain 
proneness to unnecessary expenditure in the original esti- 
mates, which we cannot regard with much favour. We are 
fully alive to the desire which every good workman innately 

of ing his work, even at extra cost, of the 
first quality; and undoubtedly an engineer designing such 
works as those for the main drainage of Dublin would be 
individually actuated in some measure by a similar feeling. 
But, besides being the artist, the engineer is as it were a 
trustee for the purses of the inhabitants, and is bound to 
do his best to obtain for them the desired and necessary 
results with the least possible expenditure. 

In the revised scheme, the idea of carrying the southern 
sewage underneath the Liffey by means of syphon pipes, so 
as to take it all in one channel down to a single outlet, is 
still adhered to; and although even here some economies 
have been exercised in oe —o ae yet of 
opinion pope athe oye inal idea of having two small pumping 
stations on either side of the river, and then sending the 
sewage out to sea at the turn of the tide, is the correct one. 
We will not say that there is great risk of rupture and 
accident to the under-river duct, for modern engineering 
has experience enough oes what will be necessary 
to make that safe, and ski to apply the required 
protecting matter in its best position ; but no human fore- 





sight is omniscient, as has been but too often proved by 





the bursting of embankments, reservoirs, &c., and we con- 
fess to not a little anxiety as to what might be the result 
of a fracture of the pipes carrying so large a portion of the 
Dublin sewage underneath the Liffey, the entry of the 
waters of that river into the drains, and the consequent 
results of backing up the sewage itself into the houses. 

We observe with reference to the different offers of the 
contractors that there are some little—not very much to be 
wondered at—differences as to the conditions on which 
they are willing to undertake the work ; one firm, for in- 
stance, who chance to be the lowest tenderers for contract 
No. 1, are ready to begin immediately, provided contracts 
Nos. 2 and 3 be not let to other parties, in which case they 
seem afraid that the commencement of such extensive 
works at one time by different contractors would create 
undue competition and raise the market price for materials 
and labour. On the other hand, Messrs, Smith, Finlayson, 
and Co., of Westminster, state that they are ready at once to 
undertake the whole work,and are recommended by the engi- 
neers fora contract. We cannot honestly hold with the idea 
that just and fair competition in the labour or material 
market is unhealthy or likely to produce an undue rise in 

rices—it is the old protectionist cry, and one which finds 
but feeble echo amongst the utilitarian economists of the 
—_ day. If competition in the letting of the contracts 
fair and just, surely competition in the open market 
after they are so let must be equally so, and anything to 
the contrary strongly savours of attempts at jobbery and 
repression. No contractor, in our opinion, has a right to 
say to the corporation of Dublin, “I will execute your con- 
tract, No, 0, at such a price, but only on the understanding 
that I am to have the others eventually conceded to me, 
or that until this be finished no other parts of the scheme 
shall be entrusted to other hands at any price.” If the cor- 
poration be weak enough to submit to such dictation, all 
we can say is that the sooner the Government step in and 
take the matter out of their hands the better it will be for 
all ies concerned. 
ithin the last day or two attention has been attracted 
to a notice in a Dublin paper of the 16th inst. anent the 
monthly meeting of the Municipal Council held at the 
City-hall on the previous day. It would ap therefrom 
that the Liffey nuisance has at length fully aroused the 
sometime slumbering attention of this body, and one of its 
members, Mr. G. P. Warren, came dee with a proposi- 
tion for cleansing the foreshores of the river from which the 
fatal effluvia principally arise, the main features of which 
are the following : He proposes to form channels from 
the sewers by running dwarf walls parallel to the quay 
walls at each side of the river from the King’s Bridge to 
below Carlisle Bridge, and at the end above Barrack Bridge 
to have tidal gates stretching across the river, two of them 
opening eastward into the side channels, and the third set 
fitting the intermediate space in the centre of the river and 
opening westward. The object is to have the central gates 
opened by the incoming tide, and closed by the receding 
tide in such a way as to send the water off from the centre 
into the side channels, and so to have them well flushed. 
The bed of the river would always be partially covered with 
water, and the outfall of some of the sewers would be de- 
pressed and hooded, so that the drain would be carried 
under the water level of the foreshore channel. Provision 
is made on the plan for reducing the gates to mere skeletons 
in case of floods in the river, and for keeping the surface of 
the centre always covered with water. 

We are far from prepared to designate this as a brilliant 
if it be even a feasible plan, but it is something to find that 
whilst the cognoscenti are fighting about details and wasting 
both valuable time and lives, there are other members of 
the community who so far as their lights go are anxious to 
see some change effected in a state of things which we 
cannot notice as other than a crying di to any civilised 
country. At all events it is high time, and more than 
high time, that something were done about the Dublin 
main drainage; but referring to a speech of another 
member of the corporation, we recommend to the careful 
consideration of the engineers concerned the statement of 
Mr. Alderman Redmond, that “From engineers, as from 
other men, you may obtain the wildest and most imprac- 
ticable schemes.” How far the worthy alderman is pleased 
to be facetious or sarcastic in this remark it is somewhat 
difficult to say; at all events, it is quite clear that Dublin 
wants ee oe so far as its drainage is concerned, 
and that unless that help be quickly and properly given the 
consequences may be far more grave than we care to con- 
template. There is not, so far as we can see, any reason 
why immediate steps should not be taken to cleanse 
what is really a foul-smelling sewer. Only the other day 
the Lord Chief Justice of Ireland referred in the strongest 
terms to the matter, and Sir M. 1. Beach stated in the House 
that his attention had been called to the utterances of the 
Lord Chief Justice as to the abominable condition of the 
Liffey, “ which seemed to have been made with too much 
reason.” Some years since powers were granted to the local 
authorities to advance £300,000 for the purpose of improve- 
ment. Sir Michael could not account for the delay, but 
if it arose from the question of expense the Government 
would be ready to consider any application made to them 
from the local authorities. With such a statement as this 
before us, the Dublin nope are deprived of the 
excuse of poverty. We add with pleasure that the Lord 
Lieutenant of Ireland appears to be determined that some- 
thing shall be done. He has addressed a letter to the Cor- 
poration of Dublin, proposing a plan for the abatement of 
the Liffey nuisance, and very plainly intimates that if they 
do not promptly take action upon it, he will feel it his duty 
to direct the Local Government Board to have the Liffey 
cleansed, and its further pollution prevented at the expense 
of the town council, 


LIGHTING RAILWAY CARRIAGES. 

Possisty the most imperfect detail in our railway 
8 is the method adopted of li a rere me We 
not allude to the windows, although there is plenty of 
room for improvement even as regards these, bat to the 


of artificial light for night travelling. Apparently 
there is no reason why a railway carriage should not be as 
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well lit as a drawing-room. The space to be lighted is 
small, and the ex must in any case be very little as 
com with that of other items essential to railway 
transit. But as a matter of fact, even on the best mar 
railways, the light supplied by the regulation lamp is simply 
wretched. To read at night is impossible, and the utmost 
that has been effected is to render darkness visible by the 
use of a heavy, lumbering, evil-smelling appliance, the cost 
of which is by no means , while the waste of material 
in the shape of oil and wicks which attends its use is 
absurdly great. The public complain loudly and reason- 
ably. But there is little cause to doubt that the railway 
companies are perfectly aware of the disadvantages of the 
existing system—directors constantly travel by rail—and 
it is not to be disputed that many attempts have been made 
to provide better lighting apparatus than that with which 
we are all but too familiar. Many difficulties have stood 
in the way, however. The great defect of the existing 
lamp is that oil to be burned properly requires a chimney ; 
but it has been found impossible to use argand lamps in 
railway carriages. They are exposed to incessant draughts, 
and the chimneys break continually; and the labour 
entailed besides, even if the chimneys stood, in keepin 
them clean, would be inimical to the adoption of the force 
draught system of combustion. It does not appear, 
indeed, that so long as oil is to be used for illumination, 
anything much better than the existing lamp, or more 
satisfactory in handling, can be adopted. The obvious way 
out of the difficulty lies in using gas. How far this isa 
satisfactory remedy any one in the habit of travelling on 
our metropolitan railways can judge. The gas is carried 
under the ordinary pressure in bags on the top of the 
carriages, and for short runs, say four or five miles, the 
plan answers tolerably well; but air is apt to get in with 
the gas, and a very small admixture of air will remove a 
large proportion of the lighting power of the flame. It 
has been proved that 5 per cent. of air mixed with gas will 
reduce 16-candle to little over 10-candle power, and this 
defect is very apparent on the ey naps Railway; and 
besides thelighvisnotsosteadyascould bedesired. Imperfect 
as the application of gas to lighting railway carriages still 
is as a system, it is still certain that it gives results much 
better than oil as regards the comfort of passengers. But 
unfortunately coal gas cannot be used for long runs. To 
carry a reservoir or gasholder large enough to last for a 
run to Holyhead from Euston, for example, would be 
impossible. A large vehicle,would be required to convey the 
gasholder alone. Many attempts have been made therefore 
to use gas under pressure, so that a large number of cubic 
feet may be stored in a small space, but hitherto these 
attempts have all proved abortive, because coal gas when 
compressed appears to deposit carbon, and loses nearly all 
its hghting powers; and, in addition, it is found to be very 
difficult to keep coal gas at all under pressure, as it leaks 
slowly through vessels which would be quite air-tight. 
There isa way out of the trouble, however, and experiments 
now being tried on the London and North-Western Rail- 
way, to which we wish to call attention, have given results 
8o satisfactory that there is reason to hope that gas will 
supersede oil on our railways as etiectually as it has done 
in our dwelling-houses, 

Herr Julius Pintsch, of Berlin, has long been known on 


the Continent as a maker on a at e of -meters 
and gas fittings, As far back as 1867 he placed himself in 
communication with the officials of the Niederschlesisch- 


Mirkische Railway, and proposed a new system of lighting 
railway carriages with gas. They co-operated cordially 
with him, and after more than three years of experi- 
menting all difficulties were overcome, and the Pintsch 
system of lighting has been adopted regularly on the rail- 
way in question, and is being rapidly applied on eight 
other lines, including that from St. Petersburg to Moscow, 
and the Austrian “ Nord-Kaiser Ferdinand.” In another 
page we have illustrated the entire apparatus, so far as 
is necessary to render its construction and working intelli- 
gible. The system consists in fitting each carriage with a 
reservoir of wrought iron, into which Qs forced to a pres- 
sure of about six atmospheres, or 901b. The gas then flows 
from this reservoir through a very simple and ingenious 
regulator to a lamp made of cast iron and of the simplest 
possible construction, which is placed in the roof of each 
compartment in the ordinary way. Now all attempts to use 
coal gas in this way have been failures, for the reasons 
pve explained; but Herr Pintsch employs oi! gas, which 
is quite unaffected by the pressure when made as he makes 
it. The oil-making apparatus consists of a double-storey 
retort. The oil, which may be whale oil, dead oil, common 
blue shale oil, coarse petroleum, fat—in fact, almost any cheap 
hydrocarbon will do—is introduced in a continuous stream 
into a tray in the upper retort. Here it becomes partially 
volatilised, and then circulating through the lower retort the 
processis complete, and the gasis passed through ashortlen 

of pipe provided with a tar-well, and thence to a purifier 
sy with sawdust and lime, and thence to a gubalier. 
On the Niederschlesisch-Miirkische Railway the cylindrical 
portions of two old locomotive boilers with flat ends riveted 
in, are used to hold the gas, which is pumped in by a 
small compressing engine operating not on the gas directly, 
but on oil which rises and falls with the pistons in a way 
which will be readily understood. The gas is pumped into 
these at a pressure of 90lb. At the side of a convenient 
piece of rail several small stand pipes are erected, which 
are in communication with the compressed reservoirs, 
and from these, by the aid of a stout india-rubber hose and 
coupling, the reservoirs under the carriages are filled much 
as the bags are filled on the Metropolitan Railway. 
About eight minutes are required to supply a long train 
with gas. The gas is led to the lamps on the roof by 
small pipes jin. bore, and the fittings are so contrived that 
the burner, which is of the batswing type, of steatite, is 
readily turned back out of the basin of the lamp to permit 
the latter to be cleaned. The glass bowls can be , 
if broken, in a few minutes, A reflector is placed over each 
flame, and though this reflector passes a flat chimney, the air 
for combustion comes down outside this chimney, finding its 


way in through small gr yma gg my so attachment 
no P 


flickering of the flame is perceptible. This 





is in itself worth the attention of railway companies, even 


if it were Ans ceding’ i 
tages over the ordinary lum 
the gas reaches the lamp, however, it has to through 
the tor, and this is one of the essential features of 
the whole design. It consists of a small cast iron box 
laced under each carriage out of the way. This vessel is 
Jivided into two portions by a diaphragm of dressed sheep- 
skin, which is partially supported by a small lever and 
spring. The lever acts on a little conical valve, and the 
moment the pressure becomes too much the diaphragm 
rises and shuts off the gas. We have seen this re r 
tested, and its action, we can say from personal observa- 
tion, is perfect; and it is found that the gas improves the 
quality of the leather, being, as it is, free from acids and 
rather oily in its nature. It is unn here, we think, 
to enter into farther descriptive details, as we have fully 
illustrated the apparatus in another p 

As regards the results, it will be asked, first, for how 
many hours can gas be carried? and, secondly, what is the 
light given? As regards the first point, we may state that 
a composite carriage has been fitted up on the London and 
North-Western Railway. This carriage has been running 
for some weeks. It carries enough in a receiver, 
made of wrought iron jin. thick, 5ft. 10in. long, 
and lft. 4$in. diameter, at five atmospheres pres- 
sure, to run twice to Holyhead and back, sufficient gas 
being left for a further run to Chester, if n In 
other words the —- carries gas for over 1000 miles. 
It may be imagined that the gas would waste away, or 
lose its peng | power during so long a run, but this 
is not the case. e found the carriage after two runs to 
Holyhead and back, and having stood at Euston three 
days, still carrying a pressure of one atmosphere, as tested 
by a Bourdon gauge, put on for the purpose of ascertaining 
the pressure. But the point has been set at rest by Herr 
Gust, of the Niederschlesisch Mirkische Railway, who filleda 
receiver, and left it untouched for eight months, at the end of 
which time it was found to contain gas under a considerable 
pressure, and of good illuminating power. The apparatus 
in use at Euston for making the gas is temporary and of 
the rudest description; two pieces of 3in. wrought iron 
piping about 4ft. long constitute the retorts, which are 

eated by coke burned in a sheet iron furnace. The 
purifier is about as big as a hat, and the gasholder was 
made by a tinsmith ; the oil used is that drained from the 
carriage-lamp bowls, and is, we need not say, sufficiently 
filthy stuff; the pumping is done by a couple of men. 
As regards the second question to which we have 
referred, we may state that the oil gas is probably of 
nearly 40-candle power, and the light in the carriage is 
about 7 to 4 in favour of the gas. 

We have spoken thus fully of Herr Pintsch’s system, 
because it appears to have been well and carefully thought 
out. The labour involved is partly proved by the enormous 
number of patents which have been taken out from time 
to time to cover improvements. The use of this system on 
the Continent is an accomplished fact, and the results ob- 
tained on the London and North-Western Railway really 
appear to leave nothing to be desired but its more ex- 
tended adoption. Of course, it is quite possible that better 
systems of lighting may be used, but we venture to think 
that they have to be yet invented. We have said nothing 
about relative cost, that is a matter of detail little affecting 
the public, and not ing scientific interest enough for 
discussion here; we believe, however, that the expense of the 
light is found on the Continent to be about 70 per cent. 
cheaper than oil lamps. 
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EXCURSION OF THE SOCIETY OF ENGINEERS. 

THE first excursion of the above Society for the present year 
took place on Friday last. About forty of the members and their 
friends embarked in two separate parties at Westminster and 
London Bridge piers on board one of the Woolwich boats, and 
proceeded down the river. The day’s excursion, as laid out in the 
original programme, embraced, first, a visit to the extensive works 
of Messrs. Westwood and Baillie, and subsequently an inspection 
of the Bessemer establishment lower down the stream on the 
opposite side of the water. The latter portion of the plan of 
operations was, however, altered, and the premises of Messrs, 
Ransome and Oo, substituted for those of their neighbour. Land- 
ing at Cubitt Town pier, the whole party found themselves in a 
few minutes within the gates of the London Yard Ironworks, 
where they were welcomed with all courtesy by Mr. Westw 
and his son, Mr. J. Westwood, jun. On entering the site of the 
works the noise of hammers ringing on rivet heads, and numerous 
similar sounds familiar, and we may say pleasant, to the ears of 
engineers, resounded on all sides, a sure indication that the firm 
were not suffering from a dearth of orders. The various shops 
extend over a very considerable area of ground possessing a large 
river frontage, through the whole of which the visitors were con- 
ducted by the proprietors, and the many objects of interest which 
presented themselves fully and carefully explained. 

It is unnecessary to say more with respect to the shops of an 
establishment so well-known as that under notice, than t they 
are fitted up with all the tools and machinery required for the 
proper and rapid execution of the large and important orders 
entrusted to the firm, All those at present, including four caissons 
for Portsmouth dockyard in an advanced stage of progress, bridges 
for Japan, one with fifteen spans of 100ft. each, erections of an 
ornamen ter for Ceylon, and other constructions of a 
kindred but minor character, sink cance 
before the Chenab river bridge. This to 
carry one of the Indian state railways across the river Chenab in 
the Punjab; it has an aggregate length of over 14 miles, and 
is composed of six map fe ee in length each, measuring 
me — ae on of dime gaia oa. <o girder, or 
rather of corres ers constitu a is 
independent and Goustienens 80 oy any vibration or oscillation 
communicated by the passage of a rolling load over any one span 
is confined for the time being solely to that span, and uces no 
effect upon the remaining in the structure, girder has 
a depth of 9°174ft., measured from centre to centre of the vertical 
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points. The cross ers are placed about 5ft. apart, one at each 
side of the lower apices of the equilateral triangles of the web, and 
the platform of the bridge is formed of buckled plates made on 
the premises, and riveted to the cross girders. ere are no rail 
bearers, as the metals rest close down upon the platform. The bridge 
has a single line of rails, and is intended also for the passage of 
ordinary wheeled vehicles, cattle, and foot passengers. At certain 
intervals some of the spaces are widened 80 as to serve as a refuge 
while trains are passing. _ It was suggested by one of the visitors, 
not so incongruously as might at first sight appear, that the lower 
yew of the main girders would answer exceedingly well asa 
drinking trough for cattle, The workmanship of the bridge, which 
was well shown in a pair of girders ted on the g » consti- 
tuting a complete span with cross girders and platform, gave great 
satisfaction to the visitors, nearly all of whom were competent 
judges of such matters, 

In addition to the Chenab girders, and among others of a smaller 
description, Messrs. Westwood and Baillie have in hand some for 
one of the Government railways in Japan, a country which cer- 
tainly does not intend to be behind the age with respect to steam 
communication inland. There appears to be a large amount of 
unnecessary cutting, bending, and forging in the ironwork for these 
structures. The designer seems to have lost the principle that 
the nearer any particular section of iron can be kept to the form 
in which it leaves the rolls the cheaper the workmanship can be 
done, especially if the iron be in long lengths. The firm have also in 
hand a large water tank for Beckton, a Thames tug, &c. After par- 
taking of the hospitality of the firm the visitors retraced their steps to 
the landing stage, when some of their number left the party and 
returned to London, The remainder crossed the river and dis- 
embarked at the site of Ransome’s Patent Stone Company, through 
the works of which the manager, Mr. Pye Smith, acted as guide 
and expositor in the absence of the directors. 

To only a few of the party were the ingenious results of com- 
bined chemical and mechanical agency, as exemplified in the 
[ee stone, a novelty. The particular process has been fully 

escribed and explained already in our columns, so we shall not 
venture upon a recapitulation. Moreover, most engineers are 
rfectly conversant with its nature. Very recently the company 
ave turned out, not a new description of wheel, but rather a new 
application of their ordinary emery wheel. It is called “ the 
Bessemer emery wheel,” and its name signifies the special purpose 
for which it is adapted. In order to keep the manufacture of this 
and other emery wheels distinct from that of the patent stone, the 
company have taken premises at Hatcham, near the well known 
** cabbage garden,” where all orders are now executed. Some ex- 
periments were made by actual crushing upon small cubes of the 
patent stone; they were 4in. cubes, and the crushing weight 
varied from 62 to 77 tons. In breaking they disintegrated con- 
siderably, and did not present the regular splitting action which is 
so constant a characteristic of small cubes of iron and natural 
stone under similar circumstances, An agreeable day was in- 


structively spent by the = a small contingent of which, in- 
luding the p ide t, lool’ Gaastler at the Trafalgar in the 
evening. 











New Rattway Guipg. — We have received a copy of the 
** Panoramic Railway Guide,” published by Messrs, Bemrose and 
Sons, of London and Derby. It is edited by Mr. R. Kemp Philp. 
The object of the guide is to afford to ae passengers a ready 
means of identifying objects of interest and localities lying along 
the line of route, Accordingly, the line is drawn down the middle 
each page, and on this line are shown the stations, tunnels, 
cuttings, &c. On each side of the Jine are the names of places, 
houses, &c., passed, with interesting facts or descriptions, and the 
landmarks or other features by which they may be identified. The 
Guide will form a very interesting companion on many a railwa 
journey. We understand that a guide will be published for eac 
company’s system. That which we have received relates to the 
London and South-Western, but we understand the Midland guide 
has also been published. 


THE BEsseMER SALOON STEAMER.—This vessel, intended to ob- 
viate sea sickness in the —- across the Channel, is rapid] 
approaching completion, The vessel has been completel plated, 
and the fitting of her engines and boilers in place will soon be 
accomplished, This work will be done while the ship ison the 
stocks, so that when she is launched she may the.same tide be sent 
upon her trial trip. The vessel, so novel in her construction, is an 
object of great interest, and scarcely a day passes without several 
visitors from a distance inspecting her. The ship is 350ft. long at 
the water-line, and for 48ft. at each end the deck is only about 
4ft. above the line of floatation, so that in rough weather the sea 
will wash over these low ends. The decks on this portion of the 
vessel have a considerable curve and the sides of the ship are 
rounded off so that the water may escape as speedily as possible. 
This form of end has been selected with a view to obviate any ten- 
dency to pitching. Above these low decks a breastwork is erected 
about 8ft. . It is 254ft. long and all the width of the vessel. 
The whole of this breastwork deck is to be devoted for the use of 
the passengers, and that portion fore and aft of the le-boxes 
will be protected with stanchions. The vessel will be propelled 
by four paddle-wheels, and 90ft. of the space between the paddles 
will be occupied by the swinging saloon. Beyond this and at each 
end the space is occupied, nearest the saloon by the engines, and 
next by the boilers. At one end of the breastwork there will be 
accommodation for the crew of the ship, and beneath their quarters 
stowage room for rs’ | , &c, At the opposite end of 
the breastwork the is fit ith cabins for the special use of 
ladies, and below these cabins there isa saloon 52ft. long, and 
fitted with sofa seats all round. Along the sides of the breast- 
work deck, between the paddle-boxes, there are other cabins for 
gers, beside smoke-rooms and refreshment rooms, The 
mer swinging saloon is good progress, and already a 
good idea of the principle may be obtained by an inspection of the 
work, The saloon proper is about 70ft. long, 26ft. wide, and very 
lofty. The weight of the saloon is borne by four large bearings, 
one at each end and twonear the centre, The end bearings are fixed 
on iron transverse bulkheads, which are well stiffened by fore and 
aft ways to ¢ them bu The saloon will be one of the 
most superbly-fitted a ents t. The top of it will form a 
promenade deck, and it will be fitted all roun with seats. The 


uring across the © 
passengers, it in expected, wil gene up or own, the Thame 


Citistie, and she will be steered and ber eap- 


machinery. ahe wes dale 
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THE METEOROLOGICAL SOCIETY. 


THE last ordinary meeting of the session was held on Wednes- 
day, the 17th instant, at the Institution of Civil Engineers; Dr. 
R. J. in the chair. 


ild, 

The following were then read:— 

“On the connection between colliery explosions and weather in 
the year 1872,” by Robert H. Scott, F.R.S., and W. Galloway, 
Inspector of Mines. The paper is in continuation of those by the 
same authors read before the Royal Society in 1872, and before 
the Meteorological Society in 1873, which contained the results for 
the four previous years. The authors expressed their best thanks 
to the several inspectors of coal mines, who had all furnished the 
facts of explosions from their respective districts. The number 
of fatal explosions which occurred during the year was seventy, 
causing the loss of 163 lives. Three of these killed each of them 
more than ten men, being the same as the average number of 
serious explosions for the last twenty years. The number of non- 
fatal exp is was 224. A comparison of the dates of all 
recorded explosions with the curves of the barometer and ther- 
mometer kept at Stonyhurst for the meteorological office, as shown 
on oom, —_ ~ the — results fr per cent. of the 
explosions are “+ e pressure, 17 per cent. to great 
aos of = weather, while _ cent. are not attributed by -< 
authors to meteor agen These proportions are near! 
the same as those which have come out from the discussions of 
similar facts for previous The paper next deals with an 
objection which has been raised to the reasoning in its predecessors, 
viz., that it is not fair to take the meteorological records for 
Stonyhurst as a test of the atmospherical phenomiena in a coal- 
field situated at some distance from the observatory. The 
authors show, by taking an instance of a barometrical depression, 
whose centre passed over Stonyhurst, and which was accompanied 
by an explosion in South Wales, that such an objection as that 
cited could never have originated with any one accustomed to deal 
with daily weather charts, The next question discussed was the 
alleged ter prevalence of explosions with certain winds, and 
it was shown by the most reliable data for our climate that the 
ordinary changes of pressure and temperature in the Windrose 
were sufficient to account for the explosions, which hardly 
are found to accompany the sudden changes of weather. 
The paper proceeds with a discussion of a diagram exhibit- 
ing the continuous curve of barometrical pressure from Glas- 
gow Observatory for the last nine months of 1873, and a curve 
showing the prevalence of fire-damp in the mines of the West of 
Scotland district for the period. These latter returns have been 
furnished by Mr. Galloway from the entries in the books ordered 
to be — at each mine by the Coal Mine lation Act, 1872. 
The books of or mines about Glasgow have been used for 
the comparison. The two curves show a very remarkable accord- 
ance in their course, though that of fire-damp exhibits some strik- 
ing ties, owing probably tothe fact of the men having been 
Seanpestod thet there ineepuistinie viii diepetan ta forme penny 

ex ese ities will disappear in future years, 
The result places it nd the sibility of a doubt that the 
escape of fire-damp is related mainly to the conditions of atmo- 
spherical pressure, and that a careful watch over the barometer i 
aboveall, n in each colliery, though one such record wo' 
suffice for several adjacent mines. The papergives some instances 
of losions which might all have been prevented by proper 


ventilation and by the use of safety lamps, and states how pressing 
theneed is that safety lamps only should be used in allplaces where 
fire- Pmay accum , whenever the atmosphere is in a dis- 


turbed condition, as shown by the record of the barometer and 
thermometer. The authors conclude by stating their conviction 
that it is not too much to ask that those charged with the responsi- 
bility of the — of miners’ lives should learn the first principles 
of the laws of diffusion and intermixture ef gases, and should 
familiarise themselves with the use of the barometer and thermo- 
meter, so as to know when it behoves them to take extra precau- 
tions in the management of their mines. 
“On the daily inequalities of the barometer and thermometer as 
illustrated by the synchronous observations made during May, 1872, 
at the summit and base of Mount Washington, New Hamps at 
the res ve aes of 2615ft. and 6283ft. above the sea level,” 
by W. W. Rundell, F.M.S, The hourly mean differences of pres- 
sure and temperature at these stations and at Portland, Maine, the 
nearest United States station to Mount Washington, are discussed 
and their most probable coefficients are determined, also the times 
at which their maximum and minimum occur. Upward and 
downward currents of air and vapour produced each day by the action 
of the sun, joined to the evaporation and condensation of moisture 
and the absorption and liberation of heat, are suggested as sufficient 
to explain the Pe map ey without having recourse to the un- 
ene hypothesis of an overflow of air at the of the atmo- 
sphere and an inward current of air at the earth’s surface. Observa- 
tions obtained by means of captive balloons fitted with automatic 
apparatus for recording the details at an observatory below them 
are suggested as likely to afford more satisfactory data for the 
soiution of this problem, and as being free from some of the objec- 
tions which necessaril belong to mountain observations, On the 
See eee o! pp hn eng . a and a= 
Mm: pressure an perature at Shanghai, by Rev. A. M. 
Colombel, M.A. Weather report for 1873, at Wesmee, China, b: 
C. D. Braysher. Notes regarding a remarkable hailstorm whiv 
occurred at Pietermaritzburg, Natal, on April 17th, 1874, by Rev. 
J. D. La Touche, 





Tue CoLLiers’ STRIKE AT BristoL.—The 5000 colliers who are 
out on strike—as they have been since Whitsuntide—are as deter- 
mined to remain out as ever, and to resist the reduction of from 
10 to 20 per cent. of which notice had beengiven. The greater por- 
tion of the men belong to the Am Association of Miners, 
but are receiving no relief from its funds, Those who belong to the 
National tion are in receipt of 10s. per week. ie men 
of the Amalgamated Union to 


th 
forming a union for the district, which will include the whole of 
Bristol and part of Somerset, and thus, within a radius of twenty 
miles, inclose about 9000 or 10,000 miners. Notwithstanding the 
strike the price of coal is going down in the district, The masters 
seem determined to enforce the reduction. At one pit the men 
have been informed that if they resume work they will have to 
i themselves not to join any union in the 
future; in another they have been told that a reduction will be 
made in the quantity of ‘‘bag ” coal allowed. In the meantime a 
large number of the men are leaving the district, and obtaining 
employment elsewhere. In the case in which forty-five men, 
working at Messrs, Wethered and Cassham’s pit at wood, 
who were summoned, the magistrates have decided the 
trike, reduced the ny het = ae meta 
ou rom 44 tons a day per man 
Mr. Cassham claimed from each man 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Monthe. 
1674. Improvements in the uction of Brrumrnovus Mastic or Cement 
to be used in the A Any —~-g Fa of roads and railways, 
foundations of buildings and for other purposes, Martin Rae, Uphall, 


and wi the same for Extim- 


Gow ee, ot in 
Guisuine Fire, James Gray 
1986. ay in Cramps or instruments for neiieg Siete or 
other materials while being sewn or stitched, and for other like 
Henry Watkins Price, Birmingham, and John Warn, Fulham, 
we oan y > yee and Equitisriom Vatves, William Tijou, 
1988. An improved system of Mattrna, and in the apparatus employed 
Bernoulli Barlow, Manchester.— A communication from 
Nicolas Joseph Galland, Paris. 





em 

J May, 1874. 
1867. Improvements in Sewina Macutwes to be used in the manufacture 
of straw braided fabrics, also —- other material, 


to similar 
Edward Thomas Hughes, London.—A communication 
) Nethen séntgiens Baldwin: Milford, ew Haven, Connecticut, U.8. 
= lay, 4. 


1877. Im wry for Currixec and Parixo Leatuer for driving 
belts or a = for other ———, Taylor Wheelhouse, Clifton, near 


1887. Iraprovements in EquaLisinc Apparatus for Canpina Macuines, 
Wi Cunningham, Dundee, Forfarshire, N.B.—30th May, 1874. 
hinery or apparatus for Pressinc Gass, 





1927. Impr in 
Jonathan Haley, Manchester. 
1928. I its in th of Rowwers and Tor Notcnes 


I e 
for UMBRELLAS and Parasots, William Corder and Edward Shore, 


1930. Imp its in CARR for roads, parts of which 
are also applicable to railway carriages, Stephen Tuddenham, Lambeth, 


Surrey. 

1932. Improvements in Execrric Teteoraras, William Robert Lake, 
South ton-buildings, London.—A communication frum Luigi Vianisi, 
Messina. Italy. 


1934. Improv: for Recutatine and Governtno the Sreep of 
Exoines or Macainery, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Farcot and Sons and Emile Duclos 
and Co., Paris.—3rd June, 1874. 

1938. Certain improvements in Sasa Frames, as also in the construction 
of and means for raising and lowering sashes, Charles Barton and 
Samuel Withers, West Bromwich, Staffordshire. 

1940. A new or improved construction of Skate, especially ada) for 
use on artificial ice or smooth surfaces, the Hon. Wyndham ward 
Campbell Stanhope, Charing Cross, Westminster. 

1942. Improvements in Srzam Boiters, Robert R 
upon-Tyne, Durham. eit 

loyed in the 


1944. Improvements in means or apparatus emp! 
of Gas for lighting and heating pu » = of which improvements 
a ~ applicable to gas meters, William owes Howes, Curtain-road, 
ndon. 
I its in hinery for the facture of Ice and for 


1946. Imp 
other refrigerating Robert M Marchant, Kirby-street, 
fa _ 


1948. A new or improved machine for adding together and qemtetaing 
the Totat of a Cotumn or Numper of Ficures, Moses Pullen an 
William Pullen, High Bentham, near Settle, Yorkshire. 

1950. Improvements in apparatus for Copginc TeLecraPHic MrssaGEs, 
and for transmitting q of which improvements relate to 
signal and other lam illiam Henry Clapp, Austinfriars, London. 


ww 
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1952. Improvements in Lamps, George Grainger Tandy, Penge, Surrey, 
and John Andrews Dryden, Corunna-road, Stewart’s- , Surrey.—4th 
June, 1874. 

1953. I ts in facture »f Movements for PenciL-cases 





the 
and other articles having similar mov. aents, William Edward Wiley, 
m. 
1954. Improvements in the means or method of Aprptyino Maonerism 
for Curative and other purposes, W: Penman Lyon, Ellington- 
Barns on. 


stree ry, Lond 
1955. A new apparatus intended to supersede or take the place of 
Be._tows moved by in Orcans and Harmonivums, as also the 
hand levers in chi organs, Salvator Guerra, Arts Club, Hanover- 
square, London. 
1956. Improvements in RapiaTino AX.E-Boxes for locomotive tenders, 
vans, trucks, tramway cars, and all vehicles running on rails 
or tracks, and in the method of attaching such axle-boxes to the frames 
of such vehicles, and pending the brakes thereto, Thomas Dubson, 


Liverpool. 
1957. ete in apparatus for Pompina Liqurps, particularly 
licable 
re. 





for pumping acids, George Steward Hazlehurst, Runcorn, 


1958. Improvem: 
for CARBURISING ATMOSPHERIC AIR to be employed for illuminating and 
= purposes, John Stacey and Alfred Lace, Newbury, 

Tl 


5. 
1959. Improvements in the Treatment of Sewace, night soil, and town 
refuse and like matters, to utilise them as manure, and in the produc- 
tion of an artificial fuel to be employed in the said treatment, and for 
other pu William Henry Hug! Southport, Lancashire. 
1961. Improvements in Presszs to be used in the manufacture of Bricks, 
other compressible materials, Otto Simon Henry Harcourt, Randolph 
com) ma Otto 5 urt, dolph- 
road, Maida bill London. 
1962. Improvements in means for the more effectual, economical, and 
ient g ition, storing, and appli of Heat and Mecua- 
NICAL Power, John Scott R Sydenham, Kent. 
1963. Improvements in articles to be employed as Taimminas, and in the 
sage ont yar eee Busche, 5 thampton-buildings, Hol- 


. “Ss 


ents in the construction and arrangement of ge 














born, London. 
1964. Improvements in Borrves for containing gaseous and other liquids, 
and in the means for or stoppering such bottles, and apparatus 


1989. its in the Tazatment of Suaar and of Cans Juices, 
James ‘Duncan, Mincing-lane, London. 

1990. Impr its in T up or Fotprno Bepsrgans, John Henry 

Johnson, Lincoln’s-inn-fields, London.—A communication Elisha 

Everitt Everitt and Henry North, Philadelphia, Pennsyivania, U.S. 

1992. Improvements in the method of Woraive Gas Pvririzas, William 
Thomas Walker, Highgate, Middlesex. 

1996. Improvements the manufacture of Screw Nors, Alexander 
Melvilie Clark, Chancery-lane, London. — A communication from 
} ny mms Van Anden, Brooklyn, Kings, New York, U.S.—8th 

une, 

1997. Improvements in Mecnanica, Puppiino Furnaces, John Henry 
5 leenegaemaaa London.—A commuuication from Charles 





Perno' 

1998. Improvements in Waeets and Ax es for railway, tramway, or 
other rolling stock, Walter Olive Palmer, Clapham-road, Surrey. 

2009. Improvements in means of Transrerrino Desions or Devices 
or ORNAMENTAL PatteRns on Woop or other suitable surfaces, Wood- 
ford Fawcett, Alderagate-street, London. 

2002. Impr ti an ted with Kitys for re-burning animal 

Alexander Napier Harvie and Thomas Lockerbie, Greenock, 
Renfrewshire, N.B. 

2003. An improved a tus for Inpicatine the Revo.tvutions of Screw 
or Pappie Suarts of Steam Vessets, pplicable for indicating 
revolutions of other machinery, Alexander Walker, Bow, Middlesex. 

2004. Improvements in —— for Recorpixe the Amoust of Monty 
Recetvep in Fares by the conductors of public vehicles, John Heury 
St. John, Marshall Waters, Ide, Exeter, Devonshire. 

2005. Improvements in Priytinc Macatnes, and in apparatus connected 
therewith, Henry Martyn Nicholls, Great Portland-street, London. 

006. Imp in the facture of Wurre Leap and in apparatus 
therefor, part of which invention relates to the production of lime, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Asa Park Meylert, New Brita, Connecticut, U.S.—dth 
June, 1874. 
2007. Improvements in the construction of Furwaces for rotary, 
uddling, or other machives, Richard Lestér and William Longstaff 
Fallows. Middlesbrough, Yorkshire. 

2009. Improvements in the Parraration of Propucts of Axitive and 
matters from which aniline is or may be derived, suitable to be used in 
Dyeino and Parintino, and in the preparstion of colouring matters, 
John Casthelaz, Crumpsall Vale Chemical Works, near Manchester. 

2010. Improvements in the construction of the Permaneyt Way of 
Rariways, William Seaton, Liverpool. 

2012. Improvements in Harwess for Horses, Muces, or other animals, 
Isaac Merritt Singer, Oldway House, Paignton, Devonshire. 

2013. Improvements in arrang ts and ap tus for Ec NG 
Fuse. and Preventino Smoke in boiler and other furnaces, and in 
domestic and similar fireplaces, Nicholas Black and Andrew Leiper, 
Glasgow, Lanarkshire, N. 8. 

2014. Improvements in machinery or apparatus for Weavine and Curtine 
Vetvert and other piled fabrics, Jules Bélicard, Manchester. 

2015. Improvements in the mode of communication by means of Srrak- 
ino Tuses, applicable to apparatus for supporting respiration under 
water, Robert Applogarth, Queen-street, Cheapside, London.—A com- 
munication frum Louis Denayrouzs, Boulevart Voltaire, Paris. 

2016. Improvements in the manufacture of Sutrpaate of Sopa and 
Sutpsate of Potasa, William Hunt, Castleford, near Normanton, 
Yorkshire. 

2017. Certain improvements in the manufacture and construction of 
Taps or Vatves, Henry William Heale, Southwark, Surrey, and Emilius 
David Gowan, Holloway, London. 

2018. Impro ts in the facture of Sutpnarss, and in apparatus 
—— therein, James Hargreaves, and Thomas Robinson, Widnes, 

cashi’ 


re. 
2019. Improvemeuts in Wire Bevtine used for elevating and other 
oah Greening and John Greening, Warrington, 


2020. An improved Caarcoat Ventitator for Sewers and Drarns, 
Edward Sam, Victoria-chambers, Westminster. 

2021. Improvements in Door Hinogs, Benjamin Turner, Bartholomew- 
close, London. 

2022. Improvements in Steam Generators, and in apparatus connected 
therewith, William Mather, Salford Ironworks, Salford, Lancashire, 
and James Dodge, Eccles, Lancashire. 

2023. Certain improvements in machinery for Carnprno Corton and other 
fibrous substances, Charles Parkinson and Robert Henry Lord, Bolton, 
Lancashire. 

2025. Improvements in means for Apsustino and Fixtno Kyons or 
HANDLEs on the Spinp.es of Mortise and other Locks or FasTreninos, 
John Harrington, Ryde, Isle of Wight. 

2026. Improvements in Gase.iers, John Harrington, Ryde, Isle of 
Wight. 

















2027. Improvements in the manufacture of Domestic and Orrice 
Fornirurs, and other useful and ornamental articles, and in the 
employment vf certain materials and apparatus therefor, Philip 
Brannon, Parliament-street, London. 

2028. Certain improvements in the Hutts of Suips and other buoyant 
structures, Philip Brannon, Parliament-street, London. 

2030. Improvements in the manufacture of Sorr Wurre Soar, Gerald 
John Jacobson, Opollo Stearine Works, Schiedam, Holland. 

Feepinc Stream TaRasuine 

rd for the attendants 

Head, 


2031. Improvements in apparatus for 
Macuines, which apparatus acts also as a saf 
against the danger of falling on to the th drum, John 





Ipswich, Suffolk ——e June, 1874. 
I " 


ee , oe a wee que Eyam, 4 33, Impro weet y By ey ont SURFACING f Basen, and 
“ in ay tus therefor, p Brannon, Parliament-street, mdvun. 
_ nbaen, Westntnete — or Fasrammnen, Louis Sterne, Vietorie- 2035. Se provements in Trotieys or Tirrina Wacons for Giachenging 
1966. Im ts in the mode of and apparatus for TransMtTTine a, a. ee a. et Sree Styles, jun, Lam 
Te.ecraPHic StcNats, James W: wn, Leadenhall-street, » Gree’ ie, Kent. — une, 1874. 


London.—5th June, 1874. 
1967. Improvements in Treatina Minerat O1ts, George Thomas Beilby, 
Midcalder, Midlothian, N.B. 
1968. Improvements in the manufacture of Pavements or Suxrace 
floorclo coverings, and other similar fabrics, 
, Samuel Hawksworth, Doncaster, 


1969. Improved means of Caaraino Liquips with Gasxovs Bopies (solid 
or liquid), and in apparatus or appli ted therewith or 
or, Arthur Marescot, pera, Paris. 
1970. A new or improved Compounp for Lusricatinc Woot during the 
“~~ of Carpina, Thomas Greig, Galashiels, Selkirk, N.B. 
1971. I t 
a) 





rm. & 


in the of Sucrnats of Potasn, and in 
employed therefor, Charles Stuart Gorman, Irvine, Ayrshire, 


1972. Improvements in Furnaces of steam and other Borters, Robert 
Newton, Keighley, Yorkshire. 

1973. Improvements in apparatus for Preventine the Return or Back 
Fiow of Gas, Warzr, and other fluids in soem, Gouin, and other 
similar situations, Henry Matthews, Rowallan Villa, Cotham-row, 


1975. A new cr improved Grass or Virreovs Taster or Disc for correcting 
or improving Stee. Pens w! they are partially corroded by ink, 

George Bailey, itenham, Glou 

1976. Improvements in the construction of Srzam and Sarxino Vessets, 
William Thomas Young Dicey, Tavistuck House, Thicket-road, Anerley, 


19rt te ieee loyed for the Currie 

. Improvements in or em; lor 

or Sawino of Timper, John Ceusel and domes Anderson, Dundee, 
Forfarshire, N.B. 

i its in apparatus used in the manufacture of Gas, John 

en’ 

1979. Improvements in the method of and for Curtrivo LeaTHEr 

Srrappine for Jornts, William Frederick Low Moor, York- 


shire. 
1980. Improvements in Furnaces for the Prevention of Smoxe, George 


iw, y aNe 
1981, Im ts in machinery and a tus em in Pupputne 

Tron, Ernest Lo Lowe, Motbedk, maar Lacde’ Yorkuhire ‘ent John Sandford 
Beatson, Sheffield. 


1982. Improvements in mak: Movutps for Castine, and in 4) 
tena, Joun Boyd und Testes Alnunter Berd: Ghomiosea Lanes. 


1983. Improvements in the construction of for Lourie, 
ExtineuisHina, and Recutatine Gas Fiames, Joseph Dann, 
a Brixton, Surrey.—A communication from Michael 

1934, Improvements in Cooxma Urswsits made of tin or tinned iron, 
Francis Zysel and Judah Funkenstein, Leman-street, Whitechapel, 

1985. its in the construction and of APPARATUS 
tee Ceusasman tho esreame of er andl Guan Ween ATeR to Hovszs and 








Invention Protected for Six Months on the Deposit of 
Complete Specification. 
2067. Improved machinery or apparatus for Parrarina Waeat before 
Gauixpina, Richard Copping, Apperley Bridge, near Leeds, Yorkshire, 
and James Walworth, Bradford, Yorkshiry.—15th June, 1874, 





Patents on which the Stamp Duty of £50 has been Paid- 


1644. Praivtinc, &c., Macatwery, John Cameron MacDonald, Waddon, 
Surrey, and Joseph Calverley, Albany-road, Camberwell, Surrey.—22nd 
June, 1871. 

1595. Sawina and Borneo Tiwmper, &c, Thomas Fawcett, Saw Mills, 

wsbury, Yorkshire.—16th June, 1871. 

1597. Mera Pruiars, Posts, Masts, &c., Robert Bristow Lee and Simon 
Alfred rs, Manchester.—16¢th June, 1871. 

1602. Apraratus applied in Jacquarp’s Looms, for substituting paper for 
pasteboard, &c., Paul Pinel de Grandchamp, Rue de Maubeuge, Paris. 
—17th June, 1871. 

1606. Mrius for Cavsuine Svoar Cane, William Renny Watson, Glasgow, 
Lanarkshire, N.B.—17th June, 1871. 

as Meratuic Cartripves Cases, Edward Jones, Birmingham.—20th 

‘une, 1871. 

1622. Jourrs for Water Pires, &c., Matthieu Léon Somzd, Brussels, 
Belgium.—20th June, 1871. 

1682. CHLORINE and Sutrauric Actp, Henry Deacon, Appleton House, 
near W: , Lancashire.—27th June, 1871. 

1793. Spmexiva, Rovio, Nees ee 9 oe oe Tosacco, Thomas 
Butterworth, Oldham, . ¥. > 

1603. Tramways and Raiiways, John Page, Glasgow, Lanarkshire, N.B. 
—17th June, 1871. 

1651. Tagatine “— » > a &c., Robert Moubray, Cambus, 
Clackmannan, N. B.— une, 

1652. Breakine a Ord and Henry Maddison, Darling- 
ton, Durham.— une, » 

1738. FioorctoTs, &c., John Charles, Ironmonger-lane, London, and 
Charles Taylor, Heath-street, Newton Heath, near Manchester.—4th 
July, 1871. 

1642. ‘Oeraimmno Sutrnare of Sopa, &c., Emil Kénigs, Maryhill, Lanark- 
shire, a” and James Henderson, Glasgow, Lanarkshire, N.B.—22nd 
June, 1871. 

2014. yoy 4 Lionts, Edward Lambert Hayward, Cornhill, London.— 
Slst y - 

1612. Daivinc Drirts and Sivxino Suarts through Stone or Rock, 
Edward Alfred Cowper, George-street, Westminster.— 20th June, 


1630, CuLTIvaTixe Henry Septimus Coleman and Alfred George 
Edwin Essex. —2lst 4% . 
1643. GaLvanic Barreries, Henry Highton, , Surrey.— 22nd June, 





1871. 
1676. Ram or Tramway, Alexander Melville Clark, Chancery-lane, 
London.—26th June, 1871. 
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ar bea Grain, William Houghton, Great Grimsby, Lincolnshire. 
y, r 
1723. Grixpina and CLEantNo the Teern of Capps for Leneting Sas. tow, 
beg Foster, jun., Beela Mills, Milnthorpe, W: —20h 
une, . 
1624. ArmosPHERIC TELEGRAPH APPARATUS, Augusto Guattari, Euston- 
road, London.—20th June, 1871. 


Patent on which the Stamp Duty of £100 has been Paid. 


1783. Gerrine Coat, Stone, &c., James Grafton Jones, Blaina, near New- 
port, Monmouthshire,—18th June, 1867. 


Notice of Intention to Proceed with Patents. 


528. .CuecKine the Amounts TAKEN as Fares by Vonpuctors of TRAMWAY 
Cars, &., Alexander Stewart Wallis, Old Ford, London, — 11th 
February, 1874. 

537, Arn Pumps or Vacuum Enoings, John Harrison, William Loynd, and 
Richard Henry Clayton, Blackburn. 

a 2 Savine Lire at Sea, John Hicks, Tower Station, Pevensey, East- 

urne, 

547. New Kryp of Crock, Alexander, Melville Clark, Chancsry-lane, 
London.—A communication from Hefiri Robert. —12th February, 1874. 
556. Fornaces or Cupoias for Mettina Iron, &c., William Blackett 

Haigh and Adam Bleasby, Oldbam.—13th February, 1874. 

564. Raitway SIGNALLING Apparatus, Josiah Latimer Clark and Edward 
Jacob Hill, Victoria-street, Westminster. 

505. Vatve or Tap, Frederick Hazeldine, Lant-street, Borough, Surrey.— 
14th February, 1874. 

580. Wincues, John David Napier and Robert David Napier, Glasgow, 
N.B.—16th February, 1874. 

588. Furnaces of Steam Borvers, for Consumina Smoke, &c., David 
Morton, Oldham. 

596. Raitway Recorpina Apparatus, Charlton James Wollaston, Park- 
place, Marylebone, London. 

598. Gas, Edward Henry Yarrow, Camberwell Park, Surrey. — 17th 
February, 1874. 

a — Cook1ne, &c., Amelia Louisa Freund, Southampton-street, 

sondon, 

612, Preparina Yarns, &c., Charles Cunningham Connor, Belfast. 

613, Heatine Fiat-1nons for Launpriss, Richard Long, Liverpool.—18th 
February, 1874. 

632. Looms and Pickers, John Peel and Sidney Emsley, Bradford. 

635. WHEELBARROWS, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Nestor Rolland and Jean 
Vanhoorde.—19th February, 1874. 

644. AxLe or SpinpLe Soie or Socket, Henri Adrien Bonneville, Picca- 
amy, London.—A communication from Adolphe Broux and David 

roux, 

649. WaTERPRoor Compounp for Stzina and CoatTinc Leatuer, &c., 
Henry Louis Bageau, Rue Bichat, Paris, 

655. Finistinc Printep Sueets of Parer, James Farmer, Salford.—-20th 
February, 1874. 

658. Stgam Enotnes, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Augustin Harmignies. 

863. AnmouR Ptares, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from La Société Marrel Brothers. 

667. Conpensine and CoLiectine the Fumes Evotvep by Furnaces used 
for Mettine Merats, &c., Philip Albert Muntz, Seveden. and Thomas 
— Sharp, French Walls Works, Smethwick.—2lst February, 


672. Steam BoiLers, Henry Wilke, Crown Villas, Greengate-street, 
Plaistow. 

683. Wire Coverinos for Securtne the Corks of Borties, Henri Adrien 
Bonneville, Piccadilly, London.—A communication from Adrien de 
Mestre.—-23rd February, 1874. 

714. Treatina Iron, Robert Stone, Liverpool,—25th February, 1874. 

744. — Fvuet, Joseph Saul, Derby, and Holmes Hird, Burton- 
on-irent, 

~ Stream and other Cocks, James Mallinson, Welwyn.—28th February, 

74. 


781. Corrine or Excavatina Prat, &c., Alexander Melville Clark, 
Chancery-lane, London. — A communication from Victor Phillipe 
Challeton.—3rd March, 1874. 

852. INCREASING the EvarorativE Power of Steam GENERATORS, John 
Chatterton, Glossop. 

855. Prerarina Warps for the Manuracture of Erastic Fasrics, Luke 

furner, Leivester.—9th March, 1874. 

875. Hook ATTACHMENTS for WeaRInG AprarEL, &c., Alexander Melville 
Clark, Chancery-lane, London.—A communication from Jean Baptiste 
Charles Grut.—1l0th March, 1874. 

883, Water Heatina Apparatus for Stoves and Rances, James Smith, 
Glasgow, N.B.—11th March, 1874. 

972. Pumpine Enotye, James Buchanan Mirrless, Glasgow, N.B.—Partly 
a communication from William Renny Watson. 

975, CHatns, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Augustin Onesine David.—19th March, 1874. 

986. Stream, &c., Gauces, James Burden, Birmingham.—20th March, 

4 





1874. 

995. Hoop or Guarp for the Drum Mourn of TarasHina Macuines, &c., 
William Wilkinson, Moat Hall.—2lst March, 1874. 

1048. Sewine Learner, Alexander Melville Clark, Chancery-lane, London, 
—A communication from Auguste Bourdais.—25th March, 1874. 

1086. Cusnronina the Piston, &c., of Direct-actina STEAM ENaINes, 
Martin Beuson, Southampton-buildings, London.—A communication 
from Ezra Cope and James Riley Maxwell.—28th March, 1874. 

1119. Porrer’s Ctay, &c., William Boulton, Providence Foundry, 
Burslem.—381st March, 1874. 

1518. Separatine FLour or Meat from Bran, &., John Thomas McNally, 
Brooklyn, New York, U.S.—30th April, 1874. 

1. F ema Bort.es, Jars, &c., John Edwards, New Garden-street, 

ull, 

1618. Separatinc the Sitx Freres from Waste Cocoons, Theodore 
Gaddum, Manchester.—7th May, 1874. 

1644, Treatine Puospnares of Lime, Edward Primerose Howard Vaughan, 
Chancery-lane, London. — A communication from Victor Francois 
Léonard Count Huytteus de Terbecg.—9th May, 1874. 

1667. Recisrerine Ticker PuNcHEs, William Robert Lake, Southampton- 
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ABSTRACTS OF SPECIFICATIONS. 


1804. Rovina anv Spinnina, W. Whiteley, Lockwood, Huddersfleld.—Dated 
2ist May, 1874. 

The object of this invention is to obtain by means of improved 
machinery improved results as regards the rations of roving and 
spinning, and also to economise space or room. To effect this object the 
inventor adapts the principle of the spinning mule to the spinning frame, 
combining, so to speak, the two machines in the manner hereinafter 
described, that is, he constructs a framework something similar to the 
ordinary worsted s frame having a series of spindles and flyers, 
guide-eyes back or delivery roller, and a creel board or provision for cops 
or condenser bobbins. He also constructs and applies to this frame novel 
machinery consisting of travelling carriages or frames to carry rotary 
tubes provided with nippers or hol Leer gow es These carriages are 
in pairs, and travel forward and backward betwixt the guide-eyes and 
delivery rollers alternately, that is, while one is advancing the other is 
retiring. The nippers seize and hold the rovings or threads at one ce: 
time and liberate them at another. 

1816. Mowinc anv Rearinc Macuines, W. A. Wood, Albany, U.S.— 
Dated 22nd May, 1874. 

The First part of this invention relates to improvements of the machine 
as a mower, and consists, First, in a novel means for locking the joint 
between the hinged cutting apparatus and the coupling arm or brace, by 
means of which the outer end of such cutting apparatus is prevented 
from falling below a given point, and also for enabling the driver to raise 
such end for ing obstructions. Secondly, in a novel combination of 
the guard shield which protects the crank wrist with the swivelling wrist 
or collar which ts the ling arm or brace with the crank shaft 
sleeve. Thirdly, in the combination with the sickle end of the pitman of 
a pitman holder holding the pitman united to the sickle head whilein 
operation. The Second part of the invention relates to the improvement 
of combined rake and reel attachments in which the rake and reel arms 
have imparted to them a continuous rotary movement around a common 
vertical ur nearly vertical shaft, and in which the rising und falling 
movements of said arms are effected by links having a point of attach- 
ment eccentric to the rake and reel shaft, and consists, firstly, ina 
mechanism for imparting a positive rotation to the eccentrically arranged 
pivot to which the rake and reel links are connected, timed to, and 
moving at the same rate of speed with the rake and reel shaft. Secondly, 
in the combination of a yielding or automatically extensible link with the 
rake and reel arms for connecting said arms with the eccentric link 
pivot, whereby they are adapted to act either as rake or reeling arms at 
the option of the attendant, and to follow the diff t paths incident 
the performance of such different functions as required. Thirdly, in the 
combination of a vertically pivoted track for giving direction to or con- 
trolling the path of the arms when acting asa rake arm with a cam on 
the rake shalt which causes said track to automatically move outward 
to engage with and control the arm, and a spring for withdrawing said 
track after such rake arm has passed by; and lastly, the invention con- 
sists in certain details of construction and arrangement for carrying into 
effect the above recited improvements. The frame with its several sleeves 
is by preference cast in one piece, and with tapering turned journal boxes 
inserted in the mould prior to casting the frame. In practice the 
thimbles are mounted upon rods corresponding to the journals of the 
shafts and placed in the mould, and the frame being cast around them 
comes from the mould ready to receive the journal. 


8993. Bieacuinc, MorRDANTING, AND DyEIna YARN, J, Mallison, Sharples, 
Bolton.—Dated 4th December, 1873. 

This invention consists in winding the yarn on a pertorated beam or 
roller, and then forcing the bleaching, mordanting, or dyeing liquid or 
fluid through the yarn by pressure or vacuum, 

1822. Looms, F. Maigron, Square St. Ambroise, Paris.—Dated 23rd May, 
1874, 








The frame consists of a case having two slides bolted thereon and con- 
figured for the reception above of the upper mechanism, the transmitting 
shaft being in rear and furnished with two governing pulleys and two 
cones. In front of the frame a pit is made, and from thence the material 


ved arrangement 
oe a oe aa is reduced to a 
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the same carbon and the same uniformity of mixture is 


nection with the peculiar method of working the inlet and outlet valves 

of the compressing en. and the Corliss’ method of working the inlet 

and outlet slides of the ex; cylinder, for the purpose of lessening 

the power required for t of the P ng 

di tie ixfetien and ceeurtng on, exact evening oat utting of 
the latter. Secondly, 





the slides, as also the easy of , in sur- 
rounding the com cylinder with cold water for the purpose of 
shetnsting from the air, during the action of compression, an essential 


of the compression heat, and thus effecting a saving in the expen- 
Biture of power for the 3 = movement, that is to say, increasing tho 
effect of the machine. ly, in the application of the double-acting 
water pump with differential — working under the ure of the 
comp! air of the machine in a manner corresponging to the working 
of the latter for the purpose of obtaining a regular water injection into the 
condenser and into the annular space around the com cylinder. 
Fourthly, in forming an annular space round the expansion cylinder for 
the purpose of condensing the residue of steam remaining in the com- 
air on the largest area of the coldest part of the machine, before 
the air enters the expansion cylinder, and by this means preventing heat 
being produced in the latter by the changing of the aggregate condition 
of the atm: ric moisture, and so preventing the movement 
being obstructed by the formation of snow. Fifthly, the method of 
applying a steam generator tor the purpose of changing the heat with- 
drawn from the air into steam. 
3964. ARTiriciaAL Teers, J, Clarkson, Islington.—Dated 3rd December, 
3. 


1873. 

This invention consists in forming or making artificial teeth with a 
lateral hole through tooth, em which hole a platina pin or 
fastening, made of the desired shape and size, is passed and secured to 
the side or lateral slope or angle of the tooth, or teeth, and not to the 
back part or up the centre of the tooth as hitherto. 

8965. Foo Horns, W. Adair, Liverpool.—Dated 3rd December, 1873. 

A fog horn constructed according to this invention consists of a circular 
tube, which is carried by arms springing from a centre or boss. This 
centre or boss is hung on a stud and bracket. The boss is fitted with a 
stop so as to regulate the extent of its action orswing. The stud and 
bracket are bolted or fixed to the side of a deck house or other convenient 
place. It will thus be seen that the tube is free to swing or oscillate from 
side to side on the stud. The end of the tube is fitted with a horn, which 
horn is fitted with sounding the usual manner. The horn may 
be an ordinary fog horn, screwed or otherwise attached to the end of the 
tube, or the horn may form part of the tube. The other end of the tube 
may be fi with an air hole, or may be fitted with a second horn. When 
the second horn is fitted the apparatus will be double-acting. By 

rtially filling the tube with water the air is compressed in the tube as 
he tube oscillates, thus blowing the horn. 

8966. Manure Anp oTuER Forks, F. @. Pearson and J. Grinold, Sheffield. 
—Dated 3rd December, 1873. } 

This invention consists in casting in crucible cast steel the ‘‘mould,” 
or blank, of a manure or other like fork, instead of forging the same as 
heretofore. In carrying out this invention the inventors cast a ‘‘ mould,” 
or blank of crucible cast steel, with the required number of ‘‘tines” or 
“prongs,” in a much shorter and thicker form than the finished prong, 
and so spread out that each separated prong may be easily brought under 
the action of a steam hammer, or other suitable forging appliance, to be 
drawn out and finished in the usual manner. 

8967. Locks anp Latcues, C. Barton, West Bromwich.—Dated 3rd 
December, 1873. 

The novelty of this invention ists in the application to the external 
or internal surfaces of locks and latches of the process of enamelling, 
whereby oxidation is p ted, app improved, and additional 
security from the tampering or picking of locks so treated, is provided 
from the hard vitreous surface thereby fixed or im q 
8978. MovaBLe SasHEs AND THEIR Frames, J. Cawthorn, Church-street, 

ich ted 3 F 











to be twisted is supplied, and on rising from the pit it passes bet 

two supply rollers governed by a cone; these rollers feed a nipper with 
the requisite quantity of sliver yarn or ribbon, and rather in excess, to 
avoid rupture by the suppression of traction. On leaving the nipper it 
enters the hollow axis of the drawing roller to present itself to a second 
nipper arranged on the boss of the flyer and a little below the guide 
roller. Thus the torsion is effected between the first or fixed nipper and 
the second which is animated with a retary motion ; this torsion apn 
lated by traversing the hollow axis alluded to, and is ee by its 
passage on the drawing roller, which latter is garnished with india-rubber 
or other elastic material ; the thread is directed by two guides solid with 
the movements of the flyer, and — round the drawing roller presents 
itself to the bobbin in passing over rollers fixed on an arm or branch of 
the flyer and solid with its movements. The raising and lowering move- 
ment is operated as follows: A cone fixed on the transmitting shaft at 
the rear of the machine actuates by a cord or band a second cone keyed 
to the axis of a pinion at the head or upper part of the loom ; this pinion 
gears with a similar wheel keyed to the axis of two conical bevel pinions, 
either one or other of which are put in gear with a bevel pinion, fixed at 
the head of the bobbin shaft, by turning a counterbalance lever either to 
the right or left, which movement is effected by a screw which turns by 
the striking of a = fixed on one of the conical bevel pinions against the 
teeth of a wheel fixed on the aforesaid screw. The bevel pinion fixed at 
the head eo bobbin shaft, and which is the directress of the bobbin, is 





buildings, London.—A communication from the Foreign C 
Punch Company. 

—. Brruminous Mastic or Cement, Martin Rae, Uphall, N.B.—l1th 

lay, 1874. 

1791. Apsustina and Fixinc the Corps of Wirepow Burnps, Frederic 
Arthur Harrison and Charles Priestland, Birmingham. 

1793. Steam Generators and Furnaces, Thomas Vicars, sen., Thomas 
Vicars, jun., and James Smith, Liverpool.—20th May, 1874, 

1811. Treatinc Bones, &c., Andrew George Hunter, Flint.—2lst May, 
1874. 

1823. Sewinc Macnines, George Francis Bradbury, Thomas Chadwick, 
and Thomas Sugden, Oldham,—23rd May, 1874. 

1838. Iron and Steet, Andrew George Hunter, Flint.—25th May, 1874. 

1887, Equatistnc Apparatus for Carpina Macutnes, William Gunning- 
ham, Dundee, N.B. 

1899. Apparatus for Composinc Typgz, Adam Millar, Brooke-street, 
Holborn, London,.—30th May, 1874. 

1905, RarLway Brakes, &., John Clark, Silchester-road, Kensington, 
London.—let June, 1874. 

1927, Presstno Giass, Jonathan Haley, Manchester.—8rd June, 1874. 

1937. Crusminc Ores and Breakinc Stones, &c., Henry Rowland 
Marsden, Leeds. 

1044. Gas, William Howes Howes, Curtain-road, London. 

1950, Copeinc TeLecrapnic Messaces, &c., William Henry Clapp, Austin- 
friars, London.—4th June, 1874. 

1054. AppLyinac Maowetism for Curative and other purposes, William 
Penman Lyon, Ellington-street, Barnsbury, London.—5th June, 1874. 

ee for the Prevention of Smoke, George Nimmo, Glasgow, 


1989. Treatine Suaar, &c., James Duncan, Mincing-lane, London. 

1992, Workine Gas Puririers, William Thomas Walker, Highgate.— 
8th June, 1874. 

2014. Weavine and Crrrine Vetver, &c., Jules Bélicard, Manchester. 

2022. Stream Generators, William Mather, Salford Ironworks, Salford, 
and James Dodge, Eccles. 

2081. Feepinc StkAM THRASHING MACuINEs, &c., John Head, Ipswich.— 
10th June, 1874. 

2067. Prerparina WueEat before Grinpina, Richard Copping, Apperley 
Bridge, near Leeds, and James Walworth, Bradford.—15th June, 1874. 





All persons hav an interest in any one of such applications 
should leave parti in writing of their objections to such applications 
= ve office of the Commissioners of Patents within twenty-one days of 

ts date. 
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h a regular ascending and descending motion, which con- 
forms itself to the requi its of the facture, the drawing along 
of the bobbin being effected by spiral springs pressing on the bobbin 
plate, The separation of the movement described and of the bobbins is 
effected by raising a lever and cam, which latter lifts the mechanism by 
its action on a forked lever; at this moment it is easy to remove the 
bobbin after having freed the end of its axis from the pivot which the 
flyer presents to it, and by seizing it by the handles below the springs of 
the bobbin plate. 

1845. —— Macainery, 7. G. and J. Dawson, Otley.—Dated_ 26th 


May, 1874. 

Hitherto the cylinders of the Wharfdale le cylinder two-feeder and 
other machines of this type have been made either of one continuous and 
uniform printing surface, or the surfaces have been constructed of mov- 
able pieces or segments ; in the former the grippers are fixed in a recess 
outside the cylinder and only one sized paper can be printed on the 
machine as a two-feeder, in the latter the ee are movable in the 
recess of cylinder, and various sized sheets can be printed according to the 
number and sizes of edn gay or loose pieces of which the surface of 
the cylinder is constru: . The object of this invention is to construct 
a cylinder furnished with grippers to enable a machine of the class named 
to print any and every size o Paper from the smallest to the largest size 
for which it is made as a two-feeder without the use of movable pieces or 
segments for the printing surface. 


1853. Setr-Lockmsc Car Courtines, P. 8. Page, Boston, Massachusetts. 
i SOO from W. Todd, Portland, Maine.—Dated 27th May, 
74. 

The one specification describes a class of courting in which is em- 
ployed a latch or curved as it may be ayy &- , playing within 
a vertical longitudinal orifice or slot created in the draw- in rear of 
the a ee ee ae = ae nie 
part, the outer and ve: portion e or entering the 
coupling link and performing the same functions as the of an ordi- 
nary coupling, the outer edge of the face of this pin at bottom 
or being of a curved form order that the end of the a link 
may lift the - and force its way under and d it to such an extent 
that the ps into and secures the link. latch or au’ tic 
is raised from out the link by a Ee ene with it and ex- 

outside of the car in that ae eee Se 
nov 


ge 


said channel 
of the link except the the said 
Saad nots Dts nglat na he 


latter by a wall or lip. 
1858. Iron anv Sreet, J. H. Johnson, Lincoln’s-inn-fields.—A conmuni- 
cation B. Peckham, Antwerp, New York.—Dated 28th May, 1874. 
This invention is for an uaiity of iron or steel peo 
duced direct from the ore by a process involving the preliminary treat- 





This consists in hanging the sashes proper by pivots or screws at a dis- 
tance below the centre, so as to = the gee half when folded in- 
wards to rest upon the bottom of the frame. e pivots take into nuts in 
sliding or han, stiles, which are rabbeted to fit rabbets on the sides of 
the sashes when in contact, the upper portions of the sashes being 
fastened to the stiles by catches, &c. 

3969. Finisuixo Cut-Prte Fasrics, J. Worrall, Manchester.—Dated 3rd 
December, 1873. 

The machinery cy for this Pas consists of three expanding 
tables, ever which the fabric to be finished is passed at tension, to bring 
it under the action of rotating brushes. The first table will serve to 
support the cloth under the action of the brushes. Beyond this table a 
second expanding table is provided, which is intended to discharge steam 
into the fabric, and in rear of this table a third expanding table is pro- 
vided, which is heated by steam or hot air, for the purpose of drying the 
fabric just previously to its leaving the machine. 

8970. SianaLiinc By Nicut, W. B. Newton, Chancery-lane, London.—. 
communication from G. M. A. 8 .Dowillard, Parvs.—Dated 8rd December, 
1873. 


The light for producing the oy is protected from injury or dis- 
turbance by means of a glass envelope, which is surrounded by a number 
of vertical shutters, or discs, moun’ on vertical axles, which are con- 
nected together by means of links or connecting rods, so that they may be 
made to work in unison. By opening and closing the shutters in any 
pre-arranged order, flashing s of various kinds may be produced. 

8971. Tires or Stans, L. Oppenheimer, Manchester.—Dated 3rd December, 


1878. 

This invention consists in making slabs or tiles composed of chippings 
of marble, powdered marble, and cement. 

3972. Permanent Way, E. Pickering, Littlecott, Streatham-common.— 
Dated 3rd December, 1878. 

According to this provisional ification movable guard rails are ap- 
plied so as to protect the a of the tongue rail when open, and so that 
when oy eng closed, flanges of the wheels pressing on i 
rail will force the tongue rail home to its place against the stock 
3973. Printina Press, B. F. Fuller, New York.—A communication from 

J. T. Ashley, Brooklyn.—Dated 3rd December, 1873. 

This said invention relates to a printing press wherein atmospheric 
pressure is utilised for holding the sheets of paper upon an impression 
cylinder and for delivering them therefrom when printed. 

8974. Avromatic Parer-Feeper FoR Printinc Presses, B. F. Fuller, 
New he ao communication from J. T. Ashley, Brooklyn, New York. 
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3975. aye ed Woon, C. P. N. Weatherby, New Yort.—Dated 8rd 
1873. 


December, b 
i this i ‘tion, the i tor charges or saturates the 

of the wood to be ed with a concentrated solution of bisulphide of 

lime (or ), the same being rendered soluble by excess of sulphurous 

acid gas under pressure, or by ation. 

8976. Tuckinc Devices aNnD Guipes ror Sewina Macuines, J. &. 
Russell, London.—A communication from B. Bowillon, New Orleans.— 
Dated 3rd December, 1873. 

This provisional ication describes joining and sewing tucks at one 
and the same 

3977. Surriyinc Compressep Air ror MoTIvE 
dif, and W. P. Hi th 

This invention 











3978. W: I Sren., W. R. 
Tpuln-—a4 ceemenitenion fro J. Kota New % Bo 


4th December, 1878. 
This invention relates to an improved process of welding iron and steel, 











June 26, 1874. 
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between the surfaces to be welded a compound mounted on masts or standards to revolve by the | One or both of the ends of the spindle is or are screwed, and two nuts 
ears ng asd rota pany doen te | en fin vind ovo rch cu wed me wither ed ith each dome tp nde ol ant tenn 
wi a em ang! 8 ie kno ie wo recess 
Se sebailiget of > — of the an is comm at an speed | in the knob is closed by a plug, cap, or like device if desired. 

. Covriinos For Pipes, W. Tasker rough le gearing screw shaft connected | 4023. Morive Power, D. Jones, Petistree.—Dated 6th December, 1873. 
8080. Macutanny ue ae 2 » Bina Allegheny, U.8— ith. This shaft may also be connected with a small engine when | his consists of i ts on and additions to the inventor's 
4th December, 1873. the other driving apparatus is disconnected. former invention of im: ts in obtaining and motive 
This specification describes a series of rollers arranged around a central | 4008. Horse Cotars, 2. Ma: —A communication from | power, patent No. 187, dated 28rd May. 1873. First, a 

roller or mandril. The distance apart of the said rollers is determined J. Hi ichigan, U.8.—Dated 5th December, the small cylinder, and ye yy ee 
by the thickness of the e outer rollers are squeezing According to this invention horse collars are made with metallic Se ar ane: on be Maras Se of to facili- 
e tocarry the “ blank” or strip of metal is introduced | which can be quickly opened and shut in order that the collars can be repairing. Secondly, with ram, 

over 


and by rotation (im; 'y 
rollers) it is carried around the central roller and welded b: 
The finished coupling is then removed from the central roller. 


3981. Bep ror Savine Lire at Sea, B. Storey, Liverpool.—Dated 4th 
December, 1873. 


This consists in a matt or bed constructed in three pieces filled 
with buoyant material. The two end pieces are about half the length 
and double the thickness of the middle piece. They are all the same 
breadth, are laced together, and are provided with life lines. 

3982. Sewrsc Loorep, KNITTED, on oTHER Fasrics, W. Jones, Lough- 
h.—Dated 4th December, 1873. 

The object of the invention is to obtain a more elastic sewing, and one 
that will not be drawn out on the breakage of a thread. For 
this pu each new loop formed for the of the next loop 
through it, in place of being on the side w! it is formed—that iz 
to say, ite to that by which the needle enters—is brought over the 
edges to be united to the en side for the needle, so that the needle 
passes through each last forward before it enters the work. This is 
effected by the loop-holder after ng the loop, bringing it back over 
the work and the next holding point. 

3983. Finertaces, W. Whittle, Harborne.—Dated 4th December, 1873. 

The novelty of this invention consists in, First, a great saving of fuel, 
yet retaining the same frontage of fire in the room where it is fixed. 
Secondly, by the air chamber formed at the back, the movable back being 
perforated admits the air somewhat rarefied into the fire from the back as 
well as the usual draught in front; but the rarefied air in the back cham- 
ber has the effect of forcing the heat from the fire into the room. Conse- 
quently less fuel is required, and the heat which naan | or by the old 
system passed away with the vapour up the chimney, is forced into the 
room, 

3984. Foot-warmers, 7. Sufield, Manor Works, Bermondsey.—Dated 4th 
December, 1873. 

Improvements in the construction of a foot-warmer for railway and 
other carriages, of a triangular shape, covered first with felt, leather, or 
skin, and then with carpet, having also pockets or slippers for the recep- 
tion of the feet, and with some new modifications adapting this foot- 
warmer as a bed-warmer, 

8985. Manvuracrure or Cerratn Brruminovus MaTerRiALs, P. Vigourouz, 
Kue de la Fidclité, Paris.—Dated 4th December, 1873. 

This composition is prepared by mixing together and heating about 
forty-five parts of coal tar, fifty parts of Nile alluvium or any analogous 
matter, and five parts of hydrochloric acid. 

3986. Sasu-rasrener, J. Burton, Gloucester-road, Regent's Park,—Dated 
4th December, 1873. 

This invention prevents the window from being opened from the out- 
side; it also prevents draughts and rattling by tightening the sashes by 
means of a hoop fastened by a hinge to one sash passing over a pin in- 
serted through the other sash. 

3987. ApvERTISING ENVELOPE AND CoMBINED Letrer Papen, J. B. Dela- 
vault, Paris.—Dated 4th December, 1873. 

The object of this invention is to combine in one single piece both the 
envelope and the letter paper, to prevent clandestine opening ur with- 
drawal of the contents. This is effected by cutting the paper in a peculiar 
form, the folds being so arranged that when closed no perceptible change 
is presented to that of the usual shape. The interior of the envelope may 
be employed for advertising purposes by having small tablets or squares 
printed thereon, each one to contain an advertisement. The corre- 
spondence sheet may be of any desired size, the folding being readily 
arranged for the purpose, 

3988. Umprettas anp Parasois, J. Welch, Manchester.—Dated 4th 
December, 1873. 


. 7 
The inventor fits umbrellas with a cover or envelope of caoutchouc or 
other suitable material which is rolled up and remains on the umbrella 
when the said umbrella is used in the expanded form. 
3989. Emprorperine anp Brarpinc Macuine, W. B. Gedge, Wellington- 
street, Strand.—A communication from B. Corneley, Paris.—Dated 4th 
1 


7 


and suitable driving — to — 
6 press’ 





, 1873. 

This invention consists in the combination of a braiding apparatus with 
a “‘ Bounaz embroidering machine” in such a way that the braiding is 
executed at the same time that the machine is executing its ordinary em- 
broidering stitch, the universal feed motion of the machine permitting 
the braiding cord to follow all the contours described by the thread 
without any turning of the fabric operated upon. 

3990. Makine Breap, A. Beque, Rouen.—Dated 4th December, 1873. 

This invention relates to the use of sea water in the making of bread, 
and consists, First, in the preparation of the sea water ; Secondly, in thé 
prepa) ation of the leaven ; Thirdly, in the regulation of the relative pro- 
portions of sea water, leaven, and flour, those given being, for every 
1001b. of bread, leaven 40 Ib., sea water 27 1b. 120z., and flour 321b. 402. 
= 1001b. ; Fourthly, in the mixing of the leaven with the sea water, and 
of this combination with the flour. This bread is not only intended for 
general consumption, but is particularly recommended to asthmatic or 
consumptive persons, and those suffering from diabetes ; it is also stated 
to be a great preservative agent against epidemic diseases. 

3991. Usine witn tar Sewino Macuines THE THreap Batts, H. A. 
Bonneville, Piccadilly, London.—A communication from M. Klotz, Paris. 
—Dated 4th December, 1873. 

This invention consists to attach upon the case surrounding the thread 
ball or upon a box containing the said thread ball a suitable socket, 
through which passes the ordinary vertical or horizontal spindle of the 
sewing machines. 4 
3994. Giass Currinc InstruMENTS, W. Kamsey, Farringdon-street, 

London.—Dated 4th December, 1873. 

In fixing in the block of the glass cutting instrument a wheel or roller 
made of any suitable metal or material, so as to cause an equal pressure on 
the diamond or other cutter. 

3996. Lockinc ApraRaTus FOR SIGNALS AND Pornts, J. Tweedy, Brunton- 
place, Carlisle, and J. Simpkin, Gateshead.—Dated 4th December, 1873. 

The hand levers for working railway signals and points are provided 
es locking arrang its for ly holding them in any desired 

ion. 





8997. Tetxcraru Canies, W. Hooper, Lombard-street, London, and J. M. 
nlop, Windermere.—Dated 4th December, 1873. 

This provisional specification describes the use in telegraph cables and 
to cover ee gr conductors of the soft pitch of cotton seed oil, or it 
may be the oil “foots” oxidised by means of nitric acid together with 
hard pitch from the same source, The soft pitch is also employed to 
saturate the fibrous yarns of telegraph cables. 

3998. Fotptxe Carrs, A. M. Clark, Chancery-lane, London.—A commu- 
nication from P. Vanloo, Paris.— Dated 4th December, 1873. 

The improvements relate more particularly to the employment of a 
peculiar Sant of strut or stretcher whereby the oma. chair, or 
other article of furniture is simplified in construction and at the same 
time has additional strength imparted to it. 

8999. Onraintnc AND PRESERVING EQuitiprium in Surps* Cauins, W. 
L. Anderson, Caterham.—Dated 4th December, 1873. 

Cabins capable of floating when released are fitted upon rails in the 
interior of a vessel’s hull, so that they may move in any direction and 
thus preserve their equilibrium. 

4000. Srorrers ror Borries, Unions, Courtinas, oR OTHER CoNNEC- 
TIONS FOR Various Ossgcts, P. de F. D'Humy, Castle-street, 
Holborn.— ith December, 1873. 

The novelty which constitutes this invention is the application of an 
and its adjun: by which it is adaptable to the purposes 
to which the combination is a) 


4001, Fire Jomnrs, T. G. Messenger, Loughborough.—Dated 5th December 


1 

Tight joints are formed by inserting at the ends where the junction is 
formed of a double and cylindrical metal cone piece, the pd ire ends 
closely into the ends of the flexible tubes or pipes by screw- 
, which couplings may be in two or more parts, 

e the joint is perfectiy hermetical. For 
jonny and pes and tubes, the two of the pipes where the 
oint is to be formed are funnel shaped, and round the ends or necks of 
the funnels elastic washers or pac’ are placed ; the sockets are then 
up the pipes, the orifices at the bottom of the sockets being just 
to admit the pipes, so that when they reach the washers 
and the funnel-shaped ends are brought in contact by screwing, the 
ressure ht to bear upon them is exercised on the hers or 


; pulverised flock is thrown over the material from 
perforated boxes or sieves provided with rotary brushes ; the flocks being 
spread on the material, the latter is passed between pressing rollers to 
force the flocks into same. 
4005. Fine Grates, W. B. Redish, Liverpool.—Dated 5th December, 1873. 
This consists, First, in em oying in combination inclined or horizontal 
longitudinal, or transverse fire- with a perforated inclined or vertical 
movable combustion plate, or a series of combustion plates. Secondly, 
arranging the fire-bars combined under the above first head, or with 
yt 





r stati 'y perforated or unperforated com ion Jw sy 
transversely in angular series descending from front to back ; and Thirdly, 
empl combination movable bars with an inclined or vertical per- 


forated movable combustion plate or plates. 
4006. Horse Cot.ars, J. Careless, Walsall.— Dated 5th December, 1873. 

This invention has for its purpose the dispensing with the hame, and 
consists of forming a metal rim upon the body of the collar underneath 
the side pieces and attaching thereto hooks for the traces. 

4007. ArtiriciAL Manure, J. H. & Wildsmith, Birmingham.— Dated 
5th December, 1873. 

This invention consists in making a manure, having the same compo- 
sition as ordinary bone, by placing apatite, coprolite, or other mineral 
phosphate of lime, in powder or small lumps, and a little water, ina 
closed vat, and conducting into the closed vat hydrochloric acid 80 as 
to dissolve the phosphate. A strong solution of gelatine is added, and 
the phosphate of lime is next precipitated by ammoniacal gas, and the 
——— of lime which takes down with it the gelatine is separated 

rom the solution of muriate of ammonia by filtration, The phosphate 
of lime bined with gelati matter is a manure of excellent quality, 
and for special purposes may be mixed with sulphated, urinary, excre- 
mentitious, or other nitrogenous matters. The residual products of the 
manufacture, namely, salt cake and solution of muriate of ammonia, may 
be converted, the former into carbonate of ammonia, and the latter into 
solid muriate of ammonia. The precipitated phosphate of lime and 
gelatine may be solidified and pressed or shaped in moulds, or shaped by 
carving, filing, or otherwise, so as to produce a variety of useful articles. 
4008. Cuurn, D. McDowell, Waterford._-Dated 5th December, 1873. 

This invention consists in forming the improved churn of an upright 
circular vessel or milk receptacle provided in its interior sides with 
vertical ribs, and in placing in its centre a removable vertical shaft pro- 
vided with radiating horizontal paddle blades or arms. The bottom of 
the shaft rests on a central pivot, and its - to which is attached a 
handle, passes through a lid with which the milk vessel is provided, and 
which is made with a sight hole, and with a knob by which it can be 
removed. 

4009. Srirroons, L. D. Phillips, George-street, Hanover-square, London.— 
Dated 5th December, 1873. 

The novelty of the invention consists in constructing in the divisional 
arms of a railway carriage compartment, or in the arms or other con- 
venient portions of sofas, settees, or lounges of private or public billiard 
or smoking rooma, a recess for containing a vessel for the reception of 
saliva, such vessel when not in use being led by the upholstery of 
the arm or other portion of the seat containing such vessel. 

4010. Tre.tis ror Traine Vines, &c., J. F. West, Reigate.—Dated 
5th December, 1873. 

This provisional specification describes a trellis capable of being raised 
or lowered by means of a pulley and cord (or chain) attached to the roof 
and passing through a ring affixed to the - of the trellis frame. Alsoa 
method of diminishing the depth of the trellis by means of a screw thread 
formed at the base of the central vertical bar and a screw socket in the 
horizontal bar affixed thereto corresponding with and screwing on to such 
thread. Also a means of extending the trellis by additional horizontal 
bars fitting into cach other and secured by a oom | cap or bolt. 

4011. Srorrerine Fiasxs, Borries, AND oTrHER Vesse.s, P. Hubert, 
jun., and V. Boisel, Bordeaux.—Dated 5th December, 1873. 

A cylinder of elastic material such as cork or india-rubber, and slightly 
conical on its outer surface, is suitably fixed on the neck of the bottle ; 
over this cylinder fits a cap or cover, the interior of which is made conical 
so as to form an air-tight jvint. 

4012. Svsstirure ror Wixpow AND OTHER Gtass, A. M. Clark, Chancery- 
lane, London.—A communication from B. A. G. D’ Argy, Paris.—Dated 
5th December, 1873. 

This invention consists in the preparation and application of parchment 
asa substitute for window glass. The parchment is first coloured or 
printed with any design or pattern, and then coated with a waterproof 
translucid varnish or composition. 

4018. Nirrocen anp Oxyorn AND THEIR ArriicaTions, H. Kenyon, 
and 1. Swindells, Warrington.— Dated 5th December, 1873. us 

The features of novelty in this invention consist in producing nitrogen 
by passing dried air over oxide of barium previously heated in a retort ; 
and after purifying such gas they force it through red-hot charcoal and 
condense ammonia, they pass it into the presence of potash or caustic soda 
highly heated along with carbon and iron borings or other metallic oxide 
in order to produce prussiate of potash and pruasiate of soda, or they use 
the ammonia in decomposing chlorides of soda or potash in the production 
of carbonate or caustic potash or soda. The oxygen given off from the 
retort they pass into chambers or kilns containing sulphur, so forming 
anhydrous sulphuric acid, and if hydrated they blow in steam and con- 
dense the sulphuric acid, or they pass the dry acid in a red-hot state along 
with oxygen through heated » into a red-hot cupola containing 
dried salt and liberate impure chlorine which they afterwards purify as 
described. 

4014. Sizinc, Stirrentnc, AND oTHERWISE Prepartnc Yar, M. 
Baerlein, Manchester.—-Dated Sth December, 1873. 

This improved process for sizing, stiffening, and otherwise preparing 
yarn consists in winding it on a perforated roller, and then forcing water 
or other fluid through it. This improved apparatus for dyeing, sizing, 
stiffening, and otherwise preparing yarn, consists of an improved arrange- 
ment of the rollers by which the dye or size or other liquid is pressed into 
the yarn. 

4015. Vatves, Hypravutic Presses, Hoists, on Bate-Lirrs, J. Nor- 
bury, Salford.—Dated 6th December, 1873. 
This invention ists in the adaptation and application to hydraulic 
resses, hoists, or bale lifts, of a self-acting ball or conical valve placed 
n a chamber fixed vertically and independently of the ordinary reversing 
stop. 
4016. Boiters, 7. Read, Old-street, London.—Dated 6th December, 1873. 

This invention ists in an imp’ t in the shape and arrange- 
ment of the flues of saddle boilers, by which they may be made portable 
and the whole of their internal and external surfaces may be exposed to 
the action of the fire or to the heated products of combustion. 




















4017. Fitrerinc, W. Mather, Manchester.—A tion from M. 
L Lavater, Paris.—Dated 6th , 18738. 
The said improvement consists in the application of at heric or 





pneumatic pressure to percolators or filtering apparatus in such a manner 

as shall effect the purpose of retarding, ting, or stopping at will 

the percolation of infusions and filtration of other fluids, and the precipi- 

tation of bodies held in suspension in any liquid, either once or as many 

times as may be desired. 

4018. Srrercnino rae Tirs or Fett Harts, J. Sheldon, New York.— 
Dated 6'h December, 1873. 

This invention relates to apparatus employed for stretching the “‘tips” or 
crowns of felt hat bodies from the conical shape in which they are formed 
and planked into a dome shape previously to blocking the same, and 
consists principally in the combination of a series of convex stretching 
or expanding levers working inside the hat body, with a similar series of 
concave pressing levers working simultancously outside the same. 

4020. Moutpino ArtiriciaL Foe, F. Page, Thurles.—Dated 6th Decem- 


This invention consists in wi a hand mould, erably of a cylin- 
drical form fitted with a plunger, in the moulding of lumps or blocks of 
artificial fuel. 

4021. Savery Vaives, W. C. Taylor, Liverpool.—Dated 6th December, 1873. 

Heretofore and other resistances to the movement of levers in 
safety valves have m applied to such levers outside their fulcruma, 
This invention has for its ae. under one part of the invention, to 
epply the resistance to a lever between the valve and its fulcrum. Ellip- 

cal and be used. The inventor prefers the former, 
an YI anti-friction roller on the spring to bear on the lever. 
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4002. Prore.iine Suips, W. Southwood, Penryn, and F. C. Mathews, 
5th December, 1873 


Penzance.— ’ . 
This is a mode of w the wind as a power for driving a screw 


tilising 
propeller, and employing auxiliary steam power when there is no wind. 








of this invention the inventor elli or 
springs, anti-friction rollers to bear on the ou! the ful- 

crum, but nearer to it than the valve, 

4022. Securinc —_— to Srinptes ix Door Furniture, G. Hall, 


ing and ° the 

and inthe place thereof two rams wor in a cylinder to actuate 

the plunger ; and may of actuating the enpreen the ite end 

of the frame by means of an air pump or wheel and axle tos 
chain connected with the vertical levers. 

4024. Looms, 7. Lockwood and A. Chappell, Linthwaite—Dated 6th 
December, 1873. 

This invention relates to improvements in woollen looms of the class 
known as “ Hutchinson's” loom, and has for its object a ready and self-act- 
ing means of putting the pies apparatus out of gear or motion when 
the slay is moved by for the purpose of finding broken weft, or for 
other like purposes. 

4025. Hansom Cans, A. Walker, Accrington.—Dated 6th December, 1873. 

This invention has for its object the construction of cabs of this class in 
such manner as to provide greater facility for ingress and egress and for 
a balancing or more equal adjustment of the weight of such 
vehicles. 

4026. Ropes anp Carriaces Empvoyep tn Tramways, F. Wirth, Frank- 
ae communication from G. Sigl, Vienna.—Dated 6th 

, io 

The novelties of this invention relate to further improvements upon 
letters patent granted to the inventor on the 3ist day of May 1873, No. 
1978, and consist as follows :—First, in the adaptation of guiding pulleys 
for the endless rope along such portions of the line of way where sharp 
curves or deep gradients have to be Secondly, ia applying to the 
trucks or carriages travelling en such endless rope tramways eccentric 
blocks and straps in connection with a yielding draw bar, which, when 
the carriage is being drawn — | by means of its forked connection with 
such draw bar, actuates through its connection with the strap of the 
eccentric block the withdrawal of skids or brakes from the wheels, which 
allows the carriage to move readily in the direction it is being pulled, 
but in the event of the rope being broken or disconnected, at once skids 
or prevents, by the application of the brake, a backward movement of the 
carriage. 

4027. Treatinc Woot, Sick, AND oTHEK AntmaL TexTiLe MATERIALS, 
J. H. Johnson, Lincoln's-inn-flelds,—A communication from J. B. Frezon, 
Paris.—Dated 6th December, 1873. 

This invention relates to certain improvements on the described 
in the specification of an invention for which letters patent were granted 
to the inventor on behalf of the said Jean Baptiste Frezon, No. 861, 
A.D. 1867, and consists essentially as follows :—First, in the extension of 
the limits of saturation and of the temperature of the acid baths em- 
ployed. Secondly, in the dispensing in most cases with the baths pre- 
viously employed for preserving the wool from the action of the chemicals 
used in destroying the vegetable matters, it having been diseovered that 
the wool itself generally contains sufficient fatty matter to preserve it 
from contact with the action of the acids employed in destroying the 
vegetable matters mixed therewith. Thirdly, in the special application 
to silk of the improved process; and lastly a process for destroying the 
——_ matters and simultaneously mordanting the fabrics or materials 
to be dyed or bleached. 

4028. Feepinc anp Warerino Catrie purina Rarway Jouryrys, 
A. Welch, Southall.— Dated 6th December, 1873. 

This provisional s' fication describes a trough pivoted between the 
standards of the cattle truck. A board is arranged from side to side of 
the trough. When the board is moved to the inner side it completes the 
side of the truck, and when slid outwards it prevents the animals throw- 
ms ont the food, and acts as a guard to prevent them protruding their 

4. 
cme. Harness For Horses, 2. Okell, Ardwick.—Dated 6th December, 
873. 


The improvements in collars consist in making them in two pieces 
fastened together at the top and bottom by means of joints, which will 
allow the collar to be made wider or narrower. The improvements in 
tugs consist in connecting the tug to the trace by means of a stud bolted 
to the iron tug piece. The end of this stud through a hole in the 
trace. The improvements in trace bearers consist in their being loose on 
the trace, and secured to it by means of a bolt. 

4030. Armour ror Suips, J. 7. Parlour, Brooklyn, U.S.—Dated 6th De- 
cember, 1873. 

This invention consists chiefly in applying to the ship's sides or other 
surfaces to be protected plates of steel or iron cted with hanism, 
which gives to the said plates a rapid and continuous vibrating motion. 
40382. Carstans, R. Smith, W. Stephenson, J. Vere, and B. Capes, Grimsby. 

—Dated 8th December, 1873. 

The application of a triple purchase to existing ca s, thus increasing 
their power threefold, which power can be applied instantaneously, thus 
enabling fishing vessels to recover their net amd gear under all circum- 
stances, which is not the case at present with existing capstans. 

4034. Roapways on Pavements, H. Moore, Glasgow.—Dated 8th Decem- 
ber 1873. 

The feature of novelty which constitutes this invention is the using of 
ferruginous matter with asphalte or cement, or compounds thereof, 
for roadways or pavements, in order to produce a roughened surface. 
4035. Firertaces or Cookixe-rancrs, M. McSherry, Limerick, and A. 

Nisbett, Glasgow.—Dated 8th December, 1873. 

The features of novelty which constitute this invention are the me- 
chanical arrangements for supporting the movable bottom at any eleva- 
tion required. 

4036. Sream Boitens, C. J. Galloway and J. H. Beckwith, Manchester. — 
Dated 8th December, 1873. 

This invention consists in connecting the upper and lower water 
chambers of steam boilers, such as described in the specifications to W. 
and J. Galloway’s patent, No. 2066, of 1863, and Crossland’s patents, Nos. 
2083, of 1869, and 2818, of 1870, or the separate water chambers of other 
steam boilers, by means of tubes of small diameter of a spiral, helical, zig- 
zag, or Other bent form, in place of or in combination with the cylindrical 
or tapering water tubes described in the said specifications. 

4037. TransmittTine VaRniaBLe Sreeps, W. Lancaster, Accrington.—Dated 
8th December, 1873. 

This invention relates to improved apparatus for transmitting various 
speeds to a shaft by means of a strap and two, three, or more pulleys, the 
said pulleys being all of the same diameter and the strap always running 
at the same speed. 

4088. Gas Stoves, H. Cockey and F. C. Cockey, Frome.—Dated 8th December, 
873. 

This invention consists in a top and bottom plate, made by preference 
of cast iron and surrounded by a cylinder of sheet iron, so as to form a 
chamber. In the top and bottom plates a number of circular openings 
are formed concentrically to the general axis. Into these openings tubes 
extending frem the top to the bottom plate are inserted and fastened 
thereto, the tubes being epen at both ends so that the air of the room 
may pass freely through them. In the centre of the bottom plate an 
orifice is made, and within this orifice, or slightly above or w it, is 

laced a ring or other suitable burner, to burn either alone or by 
preference a mixture of gas and air. At or near the middle, or by prefer- 
ence somewhat lower than the middle, and in one side of the outer cylin- 
der, one end of a tube of sufficient capacity to carry off the products of 
combustion is introduced and closely connected therewith, the other end 
being led into an ordinary flue or to the exterior of the building. 
4039. Eantnenware Pire Jomwrts, W. H. C. Stanford, Victoria-street, 

London. —Dated 8th December, 1873. 

This invention consists in making the joint by runnin, eusings 
y 

lor the 

taper 





liquid or molten cement on the spigots and in the sockets of the 

means of male or female moulds, or by moulds specially ada 

urpose, the said moulds being accurately turned and bored either 

or to a spherical curve. When the moulds are removed the spigots and 

sockets thus treated will fit each other with it nicety, and upon 

covered with gas tar or other suitable emma or material, and in 

the one into the other and driven home, the result will be the production 

| a ans that yey ood considerable = af — bee 

the pi are 0 porarily , or there probability 

future Eieostien or removal, the joint may be coated with taliow or other 

non-drying, lubricating, or water-resisting material. 

4040. Drawers ror Men axp Boys, W. 2. Lake, Sey 
London.—A communication from J. J. FitzPatrick, Philadelphia, U.S, 

—Dated 8th December, 1873. 

The object of this invention is to provide for a certain shaping of the 

crotch in men’s and boy’s drawers, by which durability, fit, and comfort 

are insured. 

4041. Srup Burrons or Lactno Srups ror Boots arp GaaMerrs, J. W. 

Scott, Worcester.— Dated 8th December, 1873. 

sate comsiate 52 meeting nome % buttons of sufficient depth which 

when on the garment enables a lace to be wrapped round them and drawn 

tight, the lace being retained, against the shoulders of the button 


4042. hooum, S, Turner, Leicester.—Dated 8th December, 1873. 
the present invention is to my = 


motion of 





— December, 1873. 
The object; cheapness in cost, and reliability from separation in use 


up roller, 
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as is now the case, and this is effected by placing on the top of the breast 

or taking up roller a weighted roller. 

4048. Dvetc, D. Dawson, Milnes Bridge, and C. Slater, Barnoldswick.— 
Dated 8th December, 187: 


, 1873. 

This invention consists ina of dyeing or fixing colouring matters 
on cstten theende or yurn by pearing the came first fh a solution of 
colouring matter and mordant held in a solution by a suitable acid and 
then through an ammoniacal vapour. 


eye eee Twine, A. Waithman, Manchester.—Dated 8th December, 


This invention relates more especially to the finishing of that class of 
twine known in the trade as New Zealand twines, coloured shop threads, 
or variegated twines, whether mixed gray and coloured twines or mixed 
white and coloured twines, or other or mixtures of colours, but 
may also be used for plain common a alone. Hitherto these 
twines could not be elheuntaguensty le from jute alone, or even of a 
mixture of jute with other fibres, in consequence of the impossibility of 
laying the jute fibres by size or otherwise. The invention consists in 
causing the twines af! through a 


ter they are spun or twisted to be 
singeing machine, whovetyell the rough fibres are burnt off anda very good 
effect produced. The usual and 


operations may be per- 

either before or after the singeing process, or in some cases dis- 
pensed with altogether. By these means the inventor is enabled to make 
twines of jute alone, possessing even a superior appearance to those made 
of more expensive fibres. 


4045. Bricx-maxine Macuines, 7. C. Fawcett, Leeds.—Dated 8th Decem- 


ber, 1 

First, the inventor substitutes in lieu of the cams and runners or 
friction bowls, which actuate the presser dies of this class of machine, a 
pair of eccentrics mounted on the clay cylinder shaft, and connects these by 
straps and arms with the cross t carrying the pressure dies; or a 
stud may be attached to one or each of the gear wheels on the shaft of 
the ordinary clay cylinder and a Ge rae Bech pe linked to the 
shaft of the presser die, which will give the requisite motion ; Secondly, this 
invention consists in means of driving the sbaft of the presser die; 
Thirdly, in means of operating the feed plunger ; and Lastly, theconstruc- 
tion of the presser die. 


4047. Mitts ror Hottie Maize, A. M. Clark, Chancery-lane, London.— 
A communication from V. Winters, Dayton, Ohio, R. McGregor, A. 
McGregor, and R. H. Minister, Baltimore, U.S.—Dated 8th December, 


1873. 

The chief features of novelty consist in the arrangement in a 
“hominy ” mill of a series of reversible diaphragms having marginal 
annular grooves (to receive an enclosing case composed of « series of verti- 
cally slitted cylindrical screens) and equal central apertures with marginal 
lips, in combination with a flaring vertically adjustable perforated suction 
beater, whereby a very one hulling action is obtained without 
breaking or destroying the kerne 
4048. Treatine anp Utitisina Peat, W. Walker, Liverpool.—Dated 9th 

December, 1873. 

The novelty of this system consists in making use of the ponderosity of 
be A itse! — po oma ‘d the —- —, — ——e it omg 
solid and compact bloc mpregnating the peat, during its preparation, 
with small ores, intended to be roasted aud smelted, thereby also incor- 
porating small coal, coal dust, and other substances therewith. A system 
of kiln and so forth for converting peat into charcoal. A peculiar press 
and other apparatus for carrying out the system. 

4049. Cuairs, B. Barge, Caroline-street, Bedford-square.—Dated 9th 


December, 1873. 

The object of the invention is to give support to the small or lower part 
of the back. For this purpose the lower back rail or bar, or ion of the 
filling in to the back of the chair, in place of being formed as is usual 
concave, or so as to recede from the front of the chair, is formed of con- 
siderable convexity and with the centre of the horizontal depth of such 
part to bear about the central line of the small of the back. 

4052. Saws, R. F. Thompson, Barnard Castle,—Dated 9th December, 1873. 

‘This invention consists in drilling or otherwise forming holes in the 
edge, or in the edge and sides of circular and reciprocating saws used for 
the puspese of cutting stone or other substances, and fitting into 
such holes fragments of diamonds or other gems. These fragments are 
arranged so as to project laterally alternately, so that the saw may more 
readily clear itsell, and their backs may be more firmly supported, by the 
back edge of each hole being made higher than its front edge. 

40658. Carrie Trucks on Wacons, CARRIAGES FOR INVALIDS, AND RaIL- 
way Carriaces, W. Wilcox, Bushey.—Dated 9th December, 1873. 

This invention relates, to a means of obviating the injury to 
cattle and other animals ——— by railway, resulting from their being 
thrown pag Pay a upon the age upon the sudden stoppage of 
the train, improvement being also applicable to passenger and 
railway carriages generally ; Secondly, to an improved means of supplying 
water for their consumption. The first object is attained by setting the 
body of the truck or wagon upon its bogie or frame in such wise that it 
will slide and tr easily th pon under the momentum of a sudden 
shock, whether resulting from a snatch = the draw-bar or stop upon 
the buffers, The second object is accomplished by making the supply of 
waterautomatic. A tank is placed at each end of the truck, these tanks 
communicating with each other, and having and connections by 
which they may be p in communication with similar tanks upon 
other truc' Pipes or conduits from these tanks lead to troughs placed 
on either side the truck, these pipes having hinged to them swing-boards 
thus suspended above and in the troughs. Anyone of these trucks 
being brought beneath the hose from the water-crane, water is poured 
into one of its tanks through an at the top, the water flowing 
from one tank to the other and to those of all the tanks coupled together 
until they are filled. When the train ins to travel, its lateral jerks set 
the swing-boards in motion and their hinges acting as taps cause the 
water to flow into the troughs, showing the cattle where it can be ob- 
tained, and when water has accumulated in a trough up to or a little above 
the level of its swing-board, this latter ceases to oscillate, and the supply 





of water is s exc when the spring-board is pushed by the 
head of the animal when king, which pressure opens the hinge or 
tap, and permits the entrance of a quantity of water equivalent to that 
consumed by the animal. 


4054. Wuerts any Axtes, W. 0. Palmer, Clapham-road.—Dated 9th 


December, 1873. 

This invention relates toa method of combining wheels and axle so that 
the wheels are quite independent of each other, and free to rotate in 
opposite directions when desirable. The wheels are made with elongated 
bosses or hollow shafts, which are passed on to a fixed axle, each wheel 
working upon two ings, one near the wheel and the other at the end 
of the elongated boss or hollow shaft, both bearings being provided with 
Laman the ordinary grease-box of railway carriages tans dispensed 


—-. pee Leaves or Parer, J. Harrington, Ryde.—Dated 9th Decem- 


The essential feature of this invention consists in applying the cement 
— the various leaves or sheets as well as to the extreme edges 
ercof. 


4056. Urinisinc Exnaust Steam, M. Todd, Bradford.—Dated 9th 
December, 1878. 


This invention has for its object the construction of a more economical 
and efficient apparatus for utilising the waste or exhaust steam during 
e from the cylinder to the d and so facilitate con- 
densation and at the same time heat water for boiler supply or for other 
purposes, 
4057. ota anv Tacks, J. Cornforth, Birmingham.—Dated 9th De- 
cember, 3 
This invention has reference to the feeding and turning-over mechanism 
of cut nail and tack machinery. rayne bey this invention the feeding 
tube carrying the nail plate or strip is rotated for the purpose of turning 
over the said nail plate or strip by means of a loose collar on the middle 
of the feeding tube. This loose collar has a backward and forward rotary 
motion given to it from the holder of the movable cutter or from a cam 
on the driving shaft, and is furnished with a pawl which acts upon 
ratchet teeth on the edge of u fixed collar on the feeding tube. The stri 
is also raised from the cutter during the time it is being turn 
over. The longitudinal motion of the ite or strip is effected by 
levers which are made to grip and release at the proper times the rod of 
the nail plate by the action of a sliding collar worked from the principal 
shaft of the machine. After a nail has been cut off from the end of the 
nail plate the sliding collar comes into action and causes the levers to 
grip the nail plate rod and carry it back, so as to withdraw the nail plate 
rom the cutters. After the nail plate has been turned over the con- 
trary motion of the sliding collar causes the grip om the Seating rod to 
be relaxed, and the nail plate is fed forward to the cutters in the ordinary 
way. Or the motion of the sliding collar is effected by inclines on the 
loose rotating collar, and the py op Frege are pressed together by 
springs and opened by inclines on collar. - 
4058. Rauways, W. Neill and F. A. R. Neill, Bold.—Dated 9th Decem- 


ber, 1878. 
This invention consists in an arrangement for preventing one train from 
another beyond a certain it without givin i 





enon action whenever the coulters are raised up so as to be clear 
e lan 
one. « Gas-BuRNERS, L. Dupont, Covent.garden.—Dated 9th December, 


The invention consists, First, in providing a chamber below the orifice 
of the burner in which the gas is detained and heated toimprove its com- 


bustion. Secondly, in closing the annular opening an or 
similar burner with wire gauze to limit the admission of air divide 
it into minute streams. irdly, in a mode of con the orifices 


of an argand burner so as to reduce the amount of metal in contact with 

the flame. 

4061. Preventino Incrustation in Steam Borers, W. H. Morgan, 
Gloucester.— Dated 10th December, 1873. 

Boiler fluid consisting of hydrosulphite of soda, cochineal, and oil of 
verbena. Injecting apparatus, a vessel with two pipes, and a cock with 
several passages, 

4062. ag Breakwaters, H. Studer, Manchester.—Dated 10th De- 
cember, 1873. 

The inventor constructs floating breakwaters of upright cylindrical 
t ted together by timbers and jointed at lower ends 
to booms, which in their turn are jointed to mooring-piles. The sub- 
mersion of the breakwater is adjusted by putting water into, or with- 
drawing water from, the said pontoons, in some cases timbers may be 
substituted for the pontoons, 


4063. Cur Naixs, Tacks, anp Braps, 7. Ashford, Birmingham.—Dated 
10th December, 1873. 

This invention refers to improved mechanism for feeding and turning 
over the strips or rods from which the nails or are to be cut, the 
object of the improvements being to provide a self-acting feed and turn- 
over motion for nail cutting machines, and thus dispense with hand 
turning. 

4064. Frep-water HEATER AND Fuet Economiser, B. Davies, Liverpool, 
and S. Dawson, Manchester.— Dated i0th December, 1873. 

A feed-water heater and fuel economiser constructed according to this 
invention may consist of two or more vertical metal pipes of suitable 
diameter. These vertical pipes are by — composed of short T- 
pieces screwed or coupled together, and so arranged that they can be 
connected together by horizontal pipes screwed or connected to the T- 
pieces, or the feed-water heater may be formed of a series of v: 
pipes connected at the top and bottom by horizontal pipes, or of vertical 
and horizontal pipes combined, forming a network, or of a single length 
of pipe formed in the shape of a flat scroll. The feed-water heater thus 
constructed may be of considerable width or height, with little depth or 
thickness. In consequence of this construction it is of form suitable to 
place immediately behind furnaces and flues of steam boilers in what is 
known as the combustion chamber without taking up too much room in 
the chamber and being an impediment to the draught. In front of the 
feed-water heater is placed an adjustable damper formed by preference of 
a sliding metal plate, so that the feed-water heater when required can be 
shut off from the action of the flame. Behind the feed-water heater the 
inventors place terra-cotta, or fire-clay bricks or tiles, which may have 

lazed surfaces or otherwiee, so as to retain or reflect the heat and throw 
t back on the feed-water heater. 


4065. Finisursc Woven Fasrics, A. Bonten, Crefeld.—Datéd 10th De- 
cember, 1873. 

The machine is intended to perform the operation of “ breaking” in 
finishing woven fabrics which have been dressed, and consists chiefly of a 
revolving shaft with the spiral blades, over which the fabric is drawn 
and stretched diagonally between the points where it touches the blades 
to remove the excess of “ ing.” 





dressin; 
6008. farms pene, J. R. C. Taunton, Balsall Heath.—Dated 
10¢ 8 


, 1873. 

This invention consists in making safes or strong-rooms drill-proof by 
means of loose or ag news, Semen 2 steel discs arranged as follows :—To 
protect the keyhole from being drilled four or other number of circular 

iscs are arranged around the keyhole, so that their peripheries enclose 
between them the space into which the barrel of the key fits. These 
discs turn freely in holes or bearings in two parallel plates at the back of 
the door, between which plates the discs are situated. When the 
burglar’s drill comes in contact with the peripheries of the hardened 
steel discs the discs are carried round by it, and the further pro; of 
the drill is arrested. To protect or make drill-proof the whole of the door 
or other of the safe or strong-room, the between the double 
walls of the safe or strong-room is filled with loose or rotating hardened 
steel discs of the kind described. 


4067. Reovutatine Suppty or Levet or Water IN Borers, H. Bernadac, 
Paris.—Dated 10th December, 1873. 

This invention consists in constructing and arranging apparatus in 
such a manner that the level of water in steam boilers shall be regulated 
or controlled by a float or other contrivance, the position of which is 
varied according to the s*ate of the level, causing the steam or water in 
the boiler to act on the water feed apparatus or feed- lating appa- 
ratus in such manner that the steam or water shall perms or intercept 
the feed in order that the level may be maintained at or restored to its 
proper condition. 

4068. Raitway Cuairs, &c., B. Richards, Stoke-on-T,ent.—Dated 10th 
December, 1873. 


This invention relates to improvements in the construction of railway 
chairs, and in the means of securing the rails therein, and of securing 
the chairs to the sleepers. In railway chairs of the most generally em- 

loyed construction the rails are secured between opposite upwardly pro- 
[ao jaws by means of wooden or metal keys or cotters, and the chairs 
are secured to the sleepers by screwed bolts and nuts. The objects of the 
present invention are to dispense with the said keys, or cotters, by con- 
structing the chairs so that both sides of the rails shall fit closely the 
inner sides of the said projections, and so that their bottom shall rest 
firmly on the beds of the chairs, and to secure the rails rigidly in 
such position by the same means which are employed to secure 
the cbairs to the sleepers. In carrying the said improvements into 
practical effect the inventor forms the jaws of the chairs at both opposite 
sides and ends thereof, and after baving placed the rails in position 
between the jaws, he secures them therein by the heads of two retaining 
spikes, the shanks of which pass through holes ———- the jaws in 

e chairs into the sleepers, and thus secure the chairs thereto. 


4069. Fire-Grates, 7. Barnes and R. Chalk, Accrington.—Dated 10th 
December, 1873. 

This invention is designed principally to he applied to domestic cooking 
ranges, but, with slight modifications, it is also equally applicable to 
other fire-grates. The object of the invention is to economise fuel, and 
the invention consists principally in so constructing und arranging the 
fire-grate that it will hold only a small quantity of fuel in comparison to 
grates of the ordinary kind, and the whole fire-grate, front, back, sides, 
and bottom, can be drawn forwards so that it projects a considerable 
distance into the room, and the entire heating surface is available, or it 
can be pushed back into the ordinary position. 


4071. Oscittatinc CyLinpER Enaives, J. H. Johnson, Lincoln’s-inn- flelds. 
—A communication from A. 8. Schimd, Zurich.—Dated 11th December, 
1873. 

This invention relates to certain improvements in oscillating cylinder 
engines, whereby such engines, whether actuated by steam or compressed 
air, are enabled to work expansively with a single cylinder and wit hout 
the use of separate expansion slides or valves, 


wr. Years Grate, J. L. Thomasson, Worcester.—Dated 11th December, 
1873. 


This provisional specification describes a suspended portable grate of 
highly ornamental appearance, capable of being fixed or removed with 
great facility, at the same time that it com’ great economy of fuel 
with increased warmth, and is attended with great cleanliness in use. 
4074. Heaps ror BiLtarp-Rests, J. 8. Burroughes, Soho-square.—Dated 

11th December, 1873. 

This invention relates to the substitution of porcelain or glazed oom! 
ware in lieu of wood or ivory in the manufacture of the heads of billiard- 
rests, and of the shifting indexes and slide buttons or knobs of and in 
marking boards. 

4075. Iron anv Sree, C. W. Siemens, Great George-street, Westminster.— 
Dated 11th December, 1873. 

This invention relates to imprevements in the process 
and steel by means of a rotatory furnace, and in the a; 
therewith. The improved process so 
——— of a Se granted to the said C. W. 

mber, 1872, No. 3642, and the improvements in this 
chiefly in employing partially charred carbonaceous 
agent, in applying means of clearing the 
der adhering to it, and in supplying it with a 
carbon and manganese, by adding pig metal or spiegeleisen 
or granular condition. improvements in the apparatus relate 
agg of deposit chambers for k: the regenerutors clear of dust, 
the lining of the rotary furnace with strong refractory material, to the 
rtial charring of the reducing agent in quia 6 the of 
d m or 








g ning, 


senlying the teakm ond chatting off the steam. 
4059. 8 M. Baxter, pt grin. Kensington a. 
ceguntaien tek A. B. Hollings, lamilton, Onterie Detar oA 


December, 1873. 

relate partly to the construction of the 
surers for delivering a continuous and even 
which are to deliver it into the shallow trenches formed by the coulters, 
and also to automatic apparatus seed-measuring 











e Pp , and to means of dividing or gran’ the 
spiegeleisen added to thejred metal. ms 
Manvracture or Dover Ovens ror Baxrina, &c., J. Adair, Water- 
‘ord.— Dated 11th December, 1873. 
invention relates to machinery for blending and dough 
,» an arrangement up or of material, 
coun’ number of loaves, weight of same, machinery 
for put bread in and for drawing it out of oven, plan for oven door, 


and some other details. 





4077. aaa Fut, F. H. Brady, Birmingham.—Dated 11th Decem- 


’ 

This invention consists of apparatus so constructed that the capacity 
of the grate may be readily in or diminished at pleasure. The 
said apparatus consists of two side pieces which are dropped into the 
grate, and a frame of bars or sliding bottom made to fit between the side 
pieces. In the side pieces a series of horizontal or curved slots or projec- 
tions is made, into w the frame of bars may be fitted, or upon which 
it may be made to rest at the desired height, so as to form a temporary 
bottom to the grate, and diminish or increase its capacity to the required 
extent. The side feces and frame of bars may be engaged together by 

that the apparatus may be introduced into and removed 
from the grate asa whole. Or when the apparatus is only required to 
have the = of effecting one change in the capacity of the grate the 
frame of bars and side pieces may be made in one piece. 
4078. Sue Vatves, 7. Moy, Farringdon-street, London.—Dated 11th 
December, 1873. 

The valve rod is worked by means of a ved sheave mounted con- 
centrically and at the same time d ly on a shaft driven by bevel 
or other at the same speed as the main shaft of the engine. By 
the revolution of the shaft ing the said sheave, an action is im- 

ed to the valve rod (through its connection with a sliding strap on 

e sheave) similar to that produced by an ordinary eccentric. The angle 
of the rod connecting the valve rod with the strap of the sheave is con- 
trolled and varied as required by means of a forked lever. 

4079. ExeEcrric TELEGRAPH CABLES, W. Rowett, Liverpool.—Dated 11th 
December, 1873. 
The novelty of this invention consists in covering the wire conductor 





with Rowett’s non-masticated india-rubber ; in placing two or more wire 
conductors in a single cable for ocean purposes, without adi to its 
bulk ; in adding strength to the cable by filling its interstices with the 


strongest hemp or fibre lines, producing a solid spherical core; in - 
serving frem decay all the hemp or fibrous material of which the cable is 
composed, by Rowett’s preserving compound; in laying the strands of the 
envelope on the core with Rowett’s preserving elastic marine glue round 
the electric ductor; in substituting an envelope of hemp prepared 
with Rowett’s preserving marine glue round the electric conductor for the 
usual aye | compound of gutta-percha, india-rubber, &c; and in 
making the cables of coir fibre, African or India grass or fibre, to pro- 
duce light specific gravity ; in mak the envelope of wrong way yarn 
drawn from conical spindles instead of the bobbins now in use. 
4080. ScrewiNe THE SoLEs or Boots anv Saoes, A. Browne, Southamp- 
ton-buildings, London.—A communication from J. M. V. Durand and 
J. Duborget, Paris.—Dated 11th December, 1873. 

The feature of novelty of this invention consists in constructing machines 
for screwing the soles of boots and shoes, which can only be explained 
by reference to the drawing accompanying the provisional specification. 
4081. Permanent Way, J. Potts, jun., Sunderland.— Dated 11th December, 

187: 





73. 

This invention comprises certain peculiar chairs or fishes made in 
halves, and having under ledges for giving increased upward support to 
the rail ends. In combination or not with these under ledges there is a 
steel or iron bearing surface, which is wedged upwards against the 
bottoms of the rails by the act of tightening the two half chairs or fishes. 
A pecu metal clip is also employed for preventing the accidental 
slacking back of the fish nuts. 

4082. Recorpinc NumBer or Passencers AND Distances, J. L. Clark, 
Victoria-street, Westminster, and EB. 0. W. Whitehouse, Thurlow-road, 
Hampstead.—Dated 11th December, 1873. 

The First part of this i ti fists in aut tically ting and 
recording the number of passengers who may be at any given time 
actually travelling in the vehicle to which the instrument is attached. 
The Second part of this invention consists of a portable counter and re- 
corder combined, which may either be used as an accessory and check 
upon the above method of noting the fares, or may in some instances 
be employed alone as a control of the ipts by the duct 
4083. Preservinc Meat, P. P. B. M. Koch, Anvers. —Dated 11th Decem- 

ber, 1873. 

According to this provisional specification the meat is cut in slices and 
powdered with an antiseptic, such as bisulphate of soda. It is placed on 
sieves which are piled one over the other and covered witha bell. The 
airis exhausted, and then there is forced into the bell, air which is drawn 
through highly [heated*] tubes and afterwards cooled. The meat only 
requires to be packed in tins closed air-tight, but with exhaustion of the 
air, or the use of gravy or fat to fill the interstices. 

4084. Locks or FASTENINGS APPLICABLE TO RatLway CARRIAGE Doors, 
J. Maxwell, Dundee.— Dated 11th December, 1873. 

The fastening detail of the lock is a latch or turning bolt fixed on the 
shank or spindle of the handle as in a common form of railway carriage 
door fastener, and a spring is applied that is powerful enough to close down 
the latch when free to move. hen the door is open, the latch is pre- 
vented from closing by a ——_ piece or holder which fits easily against 
the square end of the latch. On encountering the striking plate, the 
holder is forced inwards until a cut-away part of its bottom, side, or edge 
clears the corner of the latch, whereupon the latch instantly closes down. 
On the latch being turned up to open the door it moves back the holder 
until its square end becomes horizontal, and then the holder is moved 
forward again by its spring over the latch. 

4085. Fasrenrnas ror Ratts, 8. Alley and J. B. Handyside, Glasgow.— 
Dated 11th December, 1873. 

This invention as applied tothe I rail according to one 
modification in combining with fish-plates applied to the sides of the 
rail endsa stirrup-plate applied to the bottom, the lateral edges of such 
stirrup-plate being curled upwards and inwards over curved toes formed 
along the bottom edges of the fish-plates, so that when the fish-plates are 
drawn inwards by the fastening bolts, they lift and tighten up the 
bottom stirrup-plate, the fish-plates acting as levers with their fulcra 
upon the upper sides of the bottom web of the rail. The bottom plate 
tends to keep the rails perfectly flush, and the strain on the fish-plates 
will keep the bolts from turning or becoming loose. The bolt nuts may 
be additionally held from turning by being sprung into slight recesses 
formed to fit them in the fish-plates. The improved fastenings may be 
easily adapted to various sections of rail. In second series of modifica- 
tions, more especially applicable to the I rail, the bottom or stirrup-plate 
is extended upwards at the sides of the rail, and its upper edges are 
curved inwards over the top edges of the fish-plates. Or instead of separate 
fish-plates being combined with the stirrup-plate in any of the ways 
henckabeteve described, having the action of the fish-plates as here- 
inbefore described may be formed in the same piece with the stirrup- 
plate. 

4086. Grinpine CoLours, J. Gardiner, Birmingham, and T. Orme, 
Wolverhampton.—Dated 11th December, 1873. 

This improved apparatus consists substantially in the employment of 
loose rollers placed longitudinally within a hollow cylinder. The said 
cylinder may be of metal, glass, stone, or other suitable material, and is 
provided with proper spindles and gearing, and is thus free to rotate by 
manual or steam power. Inside the said cylinder are placed longitudinally 
two or more loose rollers, and which are nearly equal in length to the 
said cylinder, and which may be also of metal or other suitable material ; 
and ‘Tave rollers being constantly rotating when the apparatus is in 
motion and remaining at the bottom, or that part of the cylinder which 
is for the time being lowest, acts continually in a grinding and crushing 
manner upon the paint or other substance placed within the cylinder. 
4087. Drepcinc anp Excavatina Macaines, J. A. Ball, Oakland, 

California.— Dated 11th Lecember, 1873. 

The First part of this invention relates to the construction and arrange- 
ment of dredger and excavator elevator buckets, in such a manner as to 
cause the cut to be made in alifting or upward direction cutting from the 
side. 8 dly, the i tor arranges the elevator frame so that itis ad- 
justable and works automatically. Thirdly, the inventor combines the bed 
or main frame with the elevator frame, so as to allow the horizontal and 
vertical sweep without increasing the gear or causing extra strain upon 
the machinery. 

4088. Gas anp Arr Morors, F. W. Turner, Hanover.—Dated 11th De- 
cember, 1873. 


This invention relates to improvements in that class of motors in which 
motion is obtained by a piston working in a cylinder and propelled in one 
direction by the explosive and expansive force of the gas during combus- 
tion, andin the opposite direction by the pressure of the atmosphere 
consequent upon a partial being produced by the condensation of 
the gas subsequent to combustion. 

4089. Mera PackaGE FOR THE PRESERVATION OF Meat, W. R. Lake, 
Southampton-buildings, London.— A communication from B. Moody, 

Mansfeld, Victoria.—Dated 11th December, 1873. 

This invention relates to imp’ d metal packages for the preservation 


ich preserves, spices, teas, 

coffees, powders, and others usually packed in metal vessels, 4 object 
these t it shall be practicable after they have 

been emptied to return them to the meat preserver or other person using 


them as packages for their goods, 
4090. Borers, NV. D. Spartali, Livei — Dated 11th December, 1873. 
i tion for i ts in construction of -pressure 
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This ip 

steam boilers consists in the of the smallest = 
sions, and in the boiler in the centre of the 80 as to sur- 
round it by flames. This boiler is kept supplied with water by 


means of pipes the inventor connects with a steam receiver w! 
* The word “ heated” is found in the copy of the abri t delivered 
original ent. 


by the applicant, but does not appear in 
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upported over the furnace and enclosed therein. The steam receiver 

2s vided with fire tubes to pass the products of combustion through it 
thus cause the steam to be superheated. ; 

4091. Lanp anp Marive Borers anp Fornaces, N. D. 8partali, 
Liverpool.—Dated 11th , 1873. 

As an improvement in the of the furnaces of steam boilers 
the inventor tly the air capacity of the furnaces, and so regu- 
the ly of air and the eseape of the products of combustion as to 
retain a large portion of the heat phe ig a ee Fae 

n of silicious fuel and by ming! a larger quan o 
or aeeshorlo air with the products of poe bo ag Fd # more perfect 
combustion than heretofore. 

40092. Trearment anp Disposat or Sewacs, H, M. Ramsay, Twicken- 
ham,—Dated 12th , 1873. ; 

First, the purification of sewage as delivered or from the 
sewers, tanks, pumping main, or other means, by distribution under the 
surface of any suitable land through a system of open half pipe or 
‘orated fiter drains, laid in trenches in parallel es about 
ene feet apart, upon a bed of and surrounded by coarse filtering 
material, the trenches filled in to oversurface level. Secondly, the 


———— of sewage at option over surface 
for cultivation purposes. Thirdly, the area of land in each case to be 
divided into one acre plots or thereabouts, the system of filter drains 
belng laid in sets to each plot distinct pplied and charged from 
delivery conduit or otherwise, as the position of the works or contour 
of the locality may determine, each plot or set of filter drains 





being so in rotation, allo an ascertained time, dependent in 
each case on the nature of the subsoil, for filtration and rption, the 
land further underdrained in the usual manner at such levels as 
found le. Fourthly, the disposal of sewage at any time of the year, 


stoppage from frost or other interruptions such as occur in dis- 
pny pe irrigation. Fifthly, | the disposal of sewage without 





any surface nui or obj local results, one acre con- 
pm -4 average 150,000 gallons at one charge of the the filter drains 
therein. 


4098. Spixwinc anp Twisttxa, S. Emsley, Bradford.—Dated 12th Decem- 
ber, 1873. 

This invention relates to giving to slubbings, rovings, yarns, or twisted 
threads, the entire twist intended to be given before passing the top of 
the spindle and before any drag is put on in the winding on the bobbin 
or dle. Anapparatus formed in a zigzag shape is fitted on the top of 
the spindle or flyer, and is constructed with indentations from side to 
side, through which the thread passes from one indentation to the other, 
thus giving an entire twist before passing the top of the spindle ; 
the threads are prevented from slipping through the indentations before 
they have received the requisite twist through the tension or drag. The 
threads spun or twisted resist the drag of the bobbin without bein 
elonga’ or broken, produce a firmer bobbin and more even an 
smoother threads, with an increased speed. 

4094. Cravat, E. Marix Picard, Paris.—Dated 12th December, 1873. 
visional ification describes the prolonging of the plate of 





This Pp 
the fastening device in the form of a sheath or tubular guide so aa to 
truly guide the free end of the cravat through the said device, the object 


being to prevent the rapid wear or fraying which is caused by the present 
fasteners. 
4096. Hearers orn Borters ror Burtprines anp Domestic Purposes, 
W. and B. Verity, Regent-street, London.— Dated 12th December, 1873. 
A boiler is composed of two skins, with an open fireplace. the bars 
hollow for water circulation, other bars cross each other in the up- 
take, so that the heat from a circu..: gas burner warms the water in these 
tubes, and in escaping is deflected down upon the surface of the water by 
a baffle plate. The water inlet tube is coiled round the outside of the 
burner to permit of the flames or jets acting upon it before the water 
enters the boiler. The outlet for the heated gases is the same as for the 
boiler, whereby moistened hot air escapes into the apartment. 
4097. Catenpver Rotiers, W. Tatham, Rochdale.—Dated 12th December, 
1873. 


The features of novelty in this invention consist in the application to 
the calender rollers of carding engines and drawing frames of a pair of 
“‘doctor” rollers mounted as described, and which pi t the 1 
tion of sliver which at times takes place at the mouth of the angular 
coiler tube. ° 
4098. Currinc Bevettep Toornep Wueets, W. B. Newton, Chancery- 

lane, —A communication from N. T. y Mirapiex, Paris.—Dated 
12th December, 1873. 

The object of this invention is to divide, mark out, and plane the sur- 
faces of the teeth of bevelled toothed whéels. The dividing of the wheel 
into teeth is effected by means of a dividing plate or wheel showing a 
number of divisions corresponding to the number of teeth to be produced. 
The marking out of the teeth is effected by means of two motions which 
act simultaneously, one is the retation of the wheel (to be traced or marked 
ree | around its own axis, and the other is also a rotary motion, but of the 
tool around a point which is the apex of the cone of the wheel. - 
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Raisina SuBMARINE CaBLes, F. Lambert, Mary- 
December, 1873. 





This an apparatus so contrived as to grip the cable 
securely and then sever the bight, one end only being raised to the surface. 
The a tus resembles an anchor in form, being made with a shank 

with a stook to insure its ng in the proper tion for 


prongs 
the gripping devices, which consist of 
‘ides or boxes, and provided with eccentric 
These jaws are arranged to securely the end 
the a yielding under a certain 
pressure, bringing the bight of the cable between a pair of cutters. 


4101. Propvctna Imrrations or Marste, J. @. Tongue, Southampton- 
buildings, Chancery-lane, London.—A communication from C. Ciampanty, 
Paris.—Dated 12th December, 1873. 

This invention relates to an improved process or means of painting so as 
to imitate marble of the most varied character by drawing, copyinz, 
‘tracing or eae we veins or outlines of real marble on to paper or 
other suitable mat by which means a perfect d is obtained of 
all the veins which appear on the specimen of marble w! it is desired 
to imitate or reproduce, then by well-known processes these designs 

which are cut out with Be care) are transferred on to a metal plate, 
parchment, or other suitable surface. 
4019. Surriyixe Fuet ror Comsustion, FB. C. S. Moore, Portland.— 
‘ed 6th December, 3. 


6 , 5 ; 

The improved system consists in suppl, fresh’ fuel tnderneath that 
which has been previously ee to the fi whilst that fitstly 
supplied is in a state of incandesence. The firstly supplied whilst 
in a state of combustion are retained in the fireplace upon a grating 
carried by a cradle, which is capable of being lowered and raised. When 
to add fresh fuel the inventor runs a slide underneath the live 

supplied, and between it and the grating upon which it rests, 
e live fuel in ition. He then causes the le and 
gra’ to descend, and when ition he feeds fresh fuel 
through an at other times may be closed 
The inventor then causes the cradle and grating carrying 
the fresh fuel thereon to ascend, and when the said fresh fuel touches the 
under surface of the slide retaining the incandescent fuel, he withdraws 
the same, so that the incandescent fuel then rests on the fresh fuel. The 
air is introduced to the hot air chamber, and in the rear of the grate, by 
means of pipes in communication with the external air. Zincpipes then 
lead it just inside the telpi for ad tic fire-grate —on each side, 
and a few feet up, a groove being made in the plaster for the purpose. 
4033. Om, M. R. Bovju, Paris.—Dated 8th December, 1873, 

The object of this invention is to extract oil from the grain or fruit of 
the plant known as the hibiscus escubentum, bamich, or gombo, grown 
in climates. When the fruit has arrived at maturity it is gathered 
and the oil extracted therefrom by crushing it in a machine consisting of 
acylindrical envelope of metal or wood supplied from above by a hopper, 
beneath which are two wheels or crushers horizontally one 
above the other. the upper one of which is movable and turas on a central 
shaft fi the axis of rotation, and which is driven by .any motive 
pat in communication with a bevel wheel at its upper extremity. The 

wheel is fixed, and ha¥a circular and conical a centre, 
within which cutting blades 
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g ti jhamber, and ting the same on 5) bearings in con- 
nection with a spring or other motor; and fu ore, in providi 
ins mechanism in combination with the gasometer, by means o 
wi due equilibrium is maintained bet the production and con- 
sumption of the gas, and the expenditure of driving power. 

450. Lastinec Boors anp SHogs, W. Morgan-Brown, Southampton-luild- 
ings, London.—A communication from C. F. Gardner and B. Pocock, 
Paris.—Dated 4th February, 1874. 

This invention consists in lasting the uppers of boots and shoes, solely 
by means of pressure applied externally on the upper in such a manner as 
to stretch it tightly without lasting tacks, also in em ep for the above 
purpose to upper and back portion of the last an upright rod, from which 
extend elastic arms which press on the different parts of the upper, and 
which are held with uniform pressure by elastic bands or other means. 
451. Propucrion or Ice, H. J. West, Westminster Bridge-road.—Dated 

4th ry, 1874. 

This invention relates to a process and apparatus for producing ice by 
m power, working a pump to exhaust vapour of a volatile 
liquid from one vessel and condense it in another, the water to be frozen 
being in contact with the walls of the evaporating vessel, and cold water 
being made to circulate over those of the condensing vessel. The two 
vessels are similar, consisting preferably of cells placed in a water trough 
with zigzag Vig in those cells. When the water is frozen in the one 
set of cells direction of flow toand from the pump is reversed, so that 
the evaporating cells now titute the a , and vice verad. The 
heat —— in d tion detaches the ice from the walls of the 
cells, By arrangement the usual brine circulation is dispensed with, 
and the alternation of the vessels for refrigerating and condensing 
renders separate vessels for that purpose unnecessary. 

907. Carnorerrinc ArmospHERIC AiR, A. G. Hunter, Flint, North 

Wales. 13th March, 1874. 

The features of novelty which constitute this invention are, First, the 
new or imp d carburett Secondly, the improved arrangements of 
valves for preventing the return or diffusion of the carburetted air. 
Thirdly, the arrangements of the air-supplying apparatus. 




















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Makers of finished iron, which is now being sold on the basis of 
£14 to £14 12s. 6d. for bars, strictly maintained on ‘Change in 
Birmingham this, Thursday, afternoon, that they will make no 
alteration whatever in their current quotations at the quarterly 
meetings if the colliers should not by that time have resumed 
work, Merchants would not, therefore, part with many of the 
specifications for such iron which they hold, and replied that it was 
impossible that the iron of these makers should be worth the £5 
per ton that they are demanding in excess of the rates at which a 
good serviceable quality of iron can be obtained. They likewise 
hinted, that although the firms who so rigidly upheld the high 
prices may be getting large profits on the business that they are 
doing, still they are inflicting upon themselves permanent injury, 
i h as cust will find that they can supply their wants 
on more advantageous terms than those to which they have 
hitherto been submitting. There were firms who are amongst 
the producers of the class of finished iron most largely in request 
who complained that they are not so well off this week as 
they were last. Other firms there were who reported a 
continued steady accession of small orders for most descriptions 
of finishediron. The prices, however, at which they had been, they 
said, compelled to take work, were unsatisfactory. 

This, judged by the prices which regulated some of the purchases 
this afternoon, I can well suppose. Nailrods and nail sheets, and 
indeed singles for use by the galvanised roofing firms, and by the 
iron braziers, were bought by those whose credit is beyond question 
at very low rates, considering the price that has to be paid for coal 
and the bigh range of iron workers’ wages. The bulk of the makers 
of singles who are able to accept orders offered to close with 
buyers at £13; but when the latter were of the class just indi- 
cated less money was accepted. Nail shcets were freely quoted at 
under £12; but to the business in nail sheets the same remarks 
apply in reference to the upshot prices. 

All business is being as much as possible reserved till after the 
quarterly meetings, which will be held on'the 8th of next month 
in Wolverhampton, and upon the 9th im»Birmingham. Owing 
to the action which the great bulk of colliers are taking 
men in refusing to return to work on ters’ terms, no safe 
forecast can be made as to the prices at these meetings 
will rule, Current events induce the inference that there will 
be no material change. Ironmasters, as I have indicated, are 
unable to see how they can sell under the prices which they now 
require until a further supply of coal is forthcoming at less money 
than has now to be paid for it; and until the colliers return to 
work a supply on the needed terms is impossible. That they will 
have ret fore the quarterly meetings commence, or, indeed, 
that there will be a prospect of their returning at an early subse- 
quent date, is altogether unlikely, though on ’Change at Wolver- 
hampton on Wednesday some masters spoke of a month hence 
being the end of the strike. Colliers are forsaking the union 
and are going back to work in the Dudley district at prices 
6d. a day under those they might have resumed at a few weeks 
ago; but the number is not large, and by no means compensates 
for the much larger number out by reason of recently expired 
notices. The men thrown out under the last described circum- 
stances number nearly 3000. The agents of the leading union 
hereabouts confess that the pay for the men has not been promptly 
forthcoming recently, but they explain that this is due to the 
sudden great accession to the number of men entitled to strike 

y ; and they encourage the colliers that now that the full num- 
ber is knowa, there will be no difficulty in getting the requisite 
payments with punctuality. A little more help is likewise being 
distributed amongst the members of the union (National) who have 
no claim to strike pay. The amount they are receiving, however, 
is v ifling, and it is from amongst these mainly that there 
have gone the bulk of those whe this week have resumed work. 
There must have been much suffering among the men and their 
families, or else men had arrived at the conclusion that their con- 
nection with the union was not of much service to them before 
they consented as unionists to return to work, for in doing so 
‘they at once became non-unionists, and had to endure all the in- 
dignity which their independent action has occasioned the 





‘unionists to heap upon them. Alike at public meetings and at 


social gatherings vials of wrath have been poured out ; still there 
is no reason to conclude that all this will prevent the number from 
increasing. A powerful check was, however, devised in the 
unionist proceedings in this district last Monday. On that day 
the third anniversary of unionist arrangements which had resulted 
in 6700 colliers being enrolled in thirty-four lodges in what is 
termed the Darlaston district was celebrated by processions from 
different localities all converging at Willenhall. Here Mr. 
Halliday, the president, Mr. Brown, the vice-president, and other 
officers of the Amalgamated Miners’ Union, all encouraged the 
colliers to fight on to the bitter end if they could not induce their 
masters to submit the dispute to arbitration, Stimulated no doubt 
by the difficulty they find in getting money for the men who 


notices which have been served upon them, unless the masters 

be ready to promise something in respect of the time d wi 

no further notice shall be given. Up to Wednesday no applicati 
for an interview had reached the masters who are li to be con- 
sulted. bf eppheode «gpa wes is made I have no doubt whatever 


that it will be conceded, whoever may be the persons making it. 
Much has lately been said in public about a gentleman who 
occupies a prominent position in connection with the Masters’ 


Association. To my knowledge much that has been said is un- 
merited. If the men, either by themselves or through their union 
agents, had to deal with that gentleman alone, they would have 
much less difficulty in coming to terms than they now experience 
in dealing with him as a ber of an iation oras an honorary 
officer of it. In order to such a settlement as may be of benefit 
to the men and the trade, it would be well that all persons who 
are likely to take part in it should approach the question with 
minds free from a bias which is without justification in the facts 
of the case ; and above all, that in public utt expressi 
should not be used which are likely to embitter existing feel- 
ings. 

At present the masters who have any of their colliers at work 
are extracting as.much, and some of them more, coal from their 
pits than they require. 

Prices for all but the Al iron are quoted very low. Excepting, 
however, for sheets, few orders are being distributed at any price. 
Lower quotations than now prevail would seem unlikely in all 
but the highest kinds, even after the colliers have r 

The makers of girders report themselves fairly off for new work; 
but no one, they say, will give out large orders. The specifications 
now in hand have been the result of their ability to quote much 
lower terms than have for some time before prevailed. Those 
terms may be inferred from the fact that there are girder plates 
offered at as low a figure as £12 10s. 

Heavy ironfounders are fairly occupied upon miscellaneous work. 
A fortnight ago new busi hecked a little by 10s. a ton 
more being required for large pipes ; but the fall of more than 10s. 
a ton in foundry iron at Middlesbrough, resulting from the —- 
tion of work by the Cleveland ironstone miners, is likely to enable 
them again to encourage business by quoting prices which buyers 
may perhaps accept. 

The success of the explorers for coal and ironstone at Sandwell 
continues. The white ironstone was sunk through on the 20th at 
five yards below the heathen coal; and it was found to be of ex- 
cellent quality and large yield. The company are now boring in 
confident expectation of reaching the new mine coal. . 

The Duke of Sutherland is rapidly following up his previous 
success in the finding of coal upon the Lightwood portion of his 
estate in North Staffordshire. The sinking of a second shaft has 
been commenced, and the duke was present at the work on Tues- 
day last week. There was sufficient evidence on the ground that 
the sinking operations would be vigorously prosecuted. 

A petition for liquidation by arrangement has been filed in the 
Birmingham County-court on behalf of Messrs. Adames and Co.— 
late Thomas Whitfield—iron plate workers, of Freeth-street, in 
that town. The liabilities are stated at upwards of £20,000, but 
the assets are also large. A circular has been received by the cre- 
ditors aunouncing that the firm had suspended payment under the 
advice of their solicitors. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

ALTHOUGH the high prices which for the last month have 
been demanded for the better classes of pig iron delivered in this 
district have experienced a considerable drop since the close 
of the iron stoneminers’ strike in the North, the metal market 
here is still in a very unsettled state, and it is probable that a 
week or two will elapse before the real position of the iron 
trade here can be ascertained. At present whilst Scotch 
pig iron is quoted at an extravagantly high price, Cleveland 
makes are being pressed for forward delivery at extremely 
low rates. Consumers scarcely know what to do between the two, 
and business continues restricted. For immediate’ delivery the 
average quotations for foundry pig iron range from 80s. to 82s, 6d. 
per ton, but for; forward contracts 10s. to 12s. per ton less than 
this would be accepted. In manufactured iron there is not much 
change, ordinary bars béing worth about £9 15s. per ton. The 
local prices, however, are the result of the South Staffordshire 
strike, receiving a considérable number of orders from shippers, 
and most of the works are busily employed. Although founders 
are not over stocked with work at present, they speak confidently 
of the prospect of some good orders should become settled, 
and there is little doubt that generally a healthy trade will be 
done if only values come down to a reasonable basis. 

In the coal trade there is not much change to report ; a fair 
average demand is maintained fer all good qualities of coal, and 
with considerably under the average supplies prices are natutally 
firm, and there is at present no prospect of any general reduction 
at the clore of this month. For house coal, notwithstanding the 
season of the year, there is considerable inquiry, and as stocks in 
the hands of the public are very small a ds ¢ demand 
is more than probable. For good forge coal the demand is active, 
and the stocks of this description of fuel in colliery proprietors’ 
hands are light. Engine coal and slack are in fair request, and 
the requirements for brickmaking are just now rather heavy, but 
a considerable quantity of inferior fuel is still offering on the 
market, and prices are very variable. In the shipping ea 
steady business is being done in the better qualities of coal, and 
prices are firm, but inferior descriptions are rather weak. ‘ 

The miners in the Manchester district are reported to be working 

retty steadily, but this isnot generally the case throughout 

ancashire, and in the Wigan district there are very many» com- 
plaints. The strike in the — and Ashton district continues, 
and is apparently as far off a settlement as ever. 

At = pon general meeting of the shareholders of 
Messrs. Andrew Knowles and Sons, Limited, held in Manchester 
on Saturday, it was resolved so- to alter the articles of association 
that the trustees holding the shares as guarantee for the payment 
of a 10 per cent. dividend for the first five years should be relieved 
of liability with regard to the said shares, and that this liability 
should be placed upon the Messrs. Knowles and Mr. David Chad- 




















wick. sci od 
At the usual meeting of the Manchester Scientific and Mecha- 

nical Society, held on Tuesday, the president, Mr. J. C. Lynde, 

delivered an address on the use of timber in mechanical work. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE danger which has hung over the iron and coal trades of the 
North of England for the last six weeks has now happily passed 
away. The ironstone miners work. on Monday. The 
deputation of miners who thet the mine-owners on Thursday last 
at Middlesbrough failed to come to any agreement as to ‘the 
nt of the strike, because the mine-owners would insist on 


eet 





are out, the executive of the union have told the president and 
vice-president, together with another influential union officer (Mr. 
W. Pickard, of the Lancashire district)to endeavour to make: 

with the employers, and an interview is likely to be sought. There 


| is no doubt that the union would be only too to find them- 
selves‘relieved of the responsibility of ‘to the requisite 
tasters 


funds for the strike hands, and that, therefore, if the 
would abate a little of their demands an ye might 
be come to by which work would be resumed. How, however, 
this can be done, and orders for iron secured on the terms to 
which alone consumers 


‘mainder of the year, from the - 


to the ion of a twopence per ton ae the 
ition that variations in or wages during the re- 
condition that any 01 of Sop er soul be 
ferred to free and open arbitration. The miners viously 
objected to open arbitration, and it was feared that all os ble 
negotiations would split on this rock, On'Saturday, 
miners held a council meeting at Saltburn, and decided by a 
majority to accept the terms offered by their employers. Hence 
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suspension of work is enormous. The.av weekly earnings of 
tz $500 miners employed in the Cleveland district proper may 
fairly be put down at £16,000, and if we wane this amount by 
six, we get an educt of £96,000 as the sum w the miners have 
lost in wages. But of course thisamount comes very far short of 
representing the aggregate loss, which may better be gauged by 
considering the extent to which the production of pig iron has been 
interfered with. On an average, the production of pig iron in the 
Cleveland district reaches a total of 49,000 to 45,000 tons 
week ; but for the last five or six weeks the yield of the blast 
oenaes of the North of England has not exceeded one half of this 
quantity. Assuming, therefore, that the strike has reduced the 
of the blast furnaces in the aggregate by 100,000 tons—and 
his will certainly not be over the mark—we arrive at the startling 
fact that the loss to the Cleveland district in respect of the —s 
off in the production of pig iron will amount to between £300, 
and £490,000. The dulness of trade is such that it will take a very 
long time to recuperate this loss, s 

"At Tuesday’s market very little business was done, The termi- 
nation of the miners’ strike in Cleveland had tended to diminish 
the firmness of holders of pig iron, and business was done at 65s. 
to 70s. for No. 3, —- for immediate delivery somethin; 
more could be obtained. Buyers and sellers alike oe dis 
to hold off as long as possible in order to see how trade is likely to 
tend. Very little hope of a permanent or speedy improvement is 
entertained. The condition of the iron trade in Staffordshire, 
Wales, Scotland, and the West Coast, is not such as to inspire 
confidence as to its immediate future in Cleveland. The chances 
are that as soon as the blast furnaces have got into something like 
their old swing, demand will fail to keep pace with supply, and 
there will thus be an accumulation of stocks. It is or 
that the events of the past month have so far tended to diminis 
stocks, that makers have little on hand, and they are not likely to 
be deterred from bringing the production of pig iron up to some- 
thing like its old level by the fear of having unsaleable stocks 
thrown upon their hands. 

It is not intended to blow in the furnaces of Thomas Vaughan 
and Company, blown out in consequence of the recent strike, for 
some months to come. They are to be relined and otherwise 
thoroughly overhauled. The furnaces of Bolckow, Vaughan, and 
Company, which have been damped down for the last four or ‘five 
weeks, are to be restarted shortly. 

The finished iron trade is in rather a deplorable state. Makers 

enerally are disposed to declare that they never knew trade so 
eoclenir dull. It is extremely difficult to place orders at any 
price, but the prices generally allowed leave a very sorry margin 
of profit. There are not less than 400 or 500 as furnaces 
laid off in the North, between the Tyne and the Tees, owing to 
lack of remunerative work, Rails are quoted now at about £8 
15s. to £9, but buyers are trying very hard to get contracts booked 
for less money. ‘ 

The Springficld Works and the Darlington Iron Company are 
still laid off works ; so also are the West Marsh Iron Company’s 
Works, and the Drinkfield Works of Thomas Vaughan and Co, 

Most of the shares in the new aes ay formed for the pur- 
chase of the West Hartlepool Ironworks, hitherto belonging to 
Messrs. Thomas Richardson and Sons, have been taken up. 

The Durham coal trade is very dull, many pits working only 
four days in the week. Stocks have been accumulated at most of 
coking collieries. The consumption of coke has fallen off during 
the last four or five weeks to the extent of fully 30,000 tons per 
week, and as some of the blast furnaces recently blown out will 
not be relighted for a considerable time, it will be months before 
the consumption of coke is restored to its old level, There is a 
continued falling off in the demand for coke on the West Coast, 


Messrs. Russell ani Co., Cambuslang, have resolved by a 
majority to go in at the reduction, _ , 

A slight change of tone is now obséfvable in the addresses of 
those agents wh have all ae ened a continuance of the 
strike. Severaf of them have Mr. Macdonald, M.P., 
for the s he inade at Falkirk, and which was alluded to in 
my last letter) But instead of h out such extravagant 
hopes of succes$ to the men as has been their wont, their speeches | 
apse ae part made up of apologies for the course they 
adopted. The probability is t within a week the ter 
of men will have returned to their work, where _- find 
any to do, The strike has assuredly been one of the most ill-advised 
that ever took place in the annals of unionism. 

In the neighbourhood of Hamilton warrants are still being put 
in force for the ejectment of miners from their dwelling-houses. 
The Glasgow Iron Company have caused a fresh notice to be posted | 
b at their works at Motherwell, intiniating that on the expiry 
of fourteen days an alteration will be made on the es of all the 
men employed at the works. It is not stated what the alteration 
will be, but there can be no doubt that another reduction is con- 
templated ' 

The Galston miners in Ayrshire are still on strike, but the | 
union men at work ia the surrouading district have been notified | 
that engagements will terminate a fortnight hence, the intention | 
of the masters being to make a general lockout unless the Galston | 
men submit in the interval. A new ironstone pit is being opened | 
in the vicinity of Lochwinnoch. 

There are now no men on strike in the counties of Mid and 
East Lothian, and the dispute may also be said to be at an end in 
Fife and Clackmannanshires. 

Upwards of a thousand of the labourers employed at the har- 
bour of Glasgow are out on strike, the shipping companies having | 
resolved to reduce their wages ld. per hour. Great inconvenience | 
has been experienced b yy in consequence, but men are 
being gradually obtained to the places of those who are gone 
out, All the weekly-wage blacksmiths and many of the hammer- 
men employed in the shipbuilding yards at Glasgow are on strike, 
seeking an advancein their wages. They have chosen amost inoppor- 
tune time for the purpose, and there is small hope of their success. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 

OwInG to the settlement of the Cleveland miners’ strike, pi 
iron of that district has receded in price to the extent of omen 
shillings per ton, foundry pig being considerably weaker than it 
was prior to the settlement. Yorkshire pig remains fairly steady 
at much the same price as hitherto quoted. Hematite pig iron is 
steady at late rates, and is likely to remain so; at all events, until 
the Spanish troublee are settled and more ore can be obtained | 
thence. Bessemer, No.1, is quoted £6; No. 2, £5 17s. 6d.; and | 
No, 3, £5 15s.; ordinary hematite, No. 3, £5 10s.; No. 4, £5 10s.; 
No. 5, £7 10s.; and M, £7 5s. Ores from the West Cumberland 
district are being freely used for general and mining purposes, and 
are quoted 26s. to 28s, per ton at the mines or in trucks. 

The foundries in the immediate vicinity of this town, as well as 
those situate in the North Derbyshire and South Yorkshire dis- 
tricts lying adjacent, are still fairly busy, indeed at several of them 
there is a respectable amount of activity. Thisis chiefly the case 
in the pipe ares, there being a good production of gas and 
water mains of large size as well as of the smaller kinds of service 
pipes for water supply. The irregular castings, cocks, hydrants, 
&c., for use in connection with these pipes are also in good re- 
quest, several of the leading companies in the kingdom being en- 








the hematite iron trade of Cumberland and Lancashire being ex- 
tremely dull, and about a third of all the blast furnaces being in- 
operative, good coke may now be bought for 16s. 6d. to 17s, 6d. per 
ton at the ovens, and manufacturing coals, which have become 
almost a drug in the market, are quoted at 8s. to 11s. per ton, 
Steam coals are in tolerably good demand ; but gas coals are less 
in request. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tere has been much less speculation in the Glasgow warrant 
market during the past week. The heavy fall in the prices that 
took place in the previous week has had the effect of checking the 
speculative tendency somewhat, and the transactions, though few, 
have poate my more of a bond fide character. Little was 
done in the market on Friday; buyers were few and offers scarce, 
while holders, on account of the cheap rate of money, appeare 
determined to maintain prices a few days longer in hope of a rise. 
On Monday the market was very quiet, and no Seve was 
shown by holders to relax the high rates. A small business was 
done on Tuesday at from 98s. to . 9d. cash. There is now a 
continuous weekly increase in the returns of stocks, and the main- 
tenance of the high prices would seem to indicate that the warrants 
are held in few Sade. 

Scarcely any alteration is noticeable in the values of the prin- 
cipal makers’ brands, the quotations of which are as follows :— 
Gartsherrie, No. 1, 107s. 6d.; No. 3, 968.; Coltness, No, 1, 110s.; 
Summerlee, No. 1, 105s.; No. 3, 96s. 6d.; Langloan, No. 1, 107s. 
6d.; Govan, No. 1, 97s.; No. 3, 95s.; Shotts, No. 1, 105s.; No. 3, 

96s.; Monkland, No. 1, 98s.; No. 3, 96s.; Clyde, No. 1, 97s.; 
No. 3, 95s.; Eglinton, No. 1, 96s.; No. 3, 94s.; Dalmellington, 
No. 1, 96s.; No. 3, 94s.; Glengarnock, No. 1, 100s.; No. 3, 96s.; 
Carron, No. 1, 95s.; Kinneil, No. 1, 95s.; No, 3, 92s. 6d. 

The shipments of pig iron from Scotch parts during the week 
ending the 20th inst. amounted to 5475 tons, a decrease of 6812 
tons as compared with the corresponding week of 1873. The im- 

rts of Middlesbrough pigs for the week were 2360 tons, being 

630 tons more than in the corresponding week of last year. 

The malleable trade is in a very depressed condition, orders 
being difficult to obtain. Still no very great reductions have 
recently been made in the working power of the mills, and manu- 
facturers seem tv have faith in an early turn of the trade. There 
is a better inquiry for rails, but buyers are for the most part easily 
supplied out of the stocks of dealers. 

e coal trade is at length manifesting signs of stagnation. As 
the whole of the sale collieries have for a considerable time been 
well supplied, and not a few of them overcrowded with miners 
from the strike districts, the output has been extensive, and in 
many places has so far exceeded the demand that large quantities 
have had to be stored. The fine weather has greatly reduced the 
d ti ption, and in all the mining districts there are 

complaints of a falling off in the demand. Prices have not yet, 
mere been Fo P 

e beginning of the end appears to have at last arrived in the 

ini “in At a meet of the Holytown miners on 
Monday, a resolution was carried by a large majority that the men 
should offer to resume work at a 30 per cent. reduction. This 
resolution was intimated to the employers by a deputation, and 
the answer given was that nothing less than 40 per cent. would 
satisfy. The Monkland Company’s miners at Thankerton agreed 
to resume the following day at the 40 per cent. reduction, and it is 
believed the whole district will speedily follow their example. The 
miners are at length coming to realise that their resistance is hope- 
less, No funds are to be obtained from the unions for their support, 
these having been exhausted ; the weekly contributions sent in 
have for weeks been miserably small, and these circumstances, to- 
pan with the fact that the sale colliers are now esting dee 

ve had an effect upon the resolution of the men. Itis Vv 
that the yielding of the ers in Cleveland has also convinced 
against falling wages ia gone. ‘Tho Locmahagow and Nitekill Cha 

wages is gone, e wand Nitshi it 
wnedin oy Bae have also returned to work on the masters’ 
terms ; and it likewise announced that the miners at the works of 





gaged in thoroughly reorganising this mode of supply in order to 
| meet the demand which is being made on them by reason of the 

system of constant supply and the rapid growth of their manu- 

facturing suburbs. This demand is likely to be steadily upheld 
| for a — of time, and may possibly be augmented. The 
machine shops and engineering establishments at both Sheffield 
| and Leeds are in the enjoyment of a moderate amount of activity, 
there being a good business in best Yorkshire axles, Wheels, tires, 
steam-hammers, small locomotives for foreign street tramways, and 
railroad locomotives. 

At Kirkstall Forge, Leeds, seven patent mechanical puddlers 
are stated to have been made and worked for some time, with an 
encouraging amount of success, being found to effect a saving of 
fuel, fettling, labour, and the furnaces, as well as to produce a 
better quality of iron than by the old system of hand-puddling. 

The general steel trade, and most of the chief branches of 
industry here, remain in a very quiet condition indeed. 

The miners’ wages question is still a main topic of discussion. 
At most of the pits the notices of reduction expire either on the 
2nd or 8th of July, but at others the notices have not yet been 
given. In one or two instances the owners and men have arrived 
at an amicable solution of the difficulty. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In my last letter I dwelt upon the probability of the meeting of 
the coalowners resulting in a lockout—this disaster is happily 
averted for the time. The coalowners met at the ‘‘ Royal,” 
Cardiff, on Friday last, and a conference took place between them 
and the delegates from most of the Welsh districts. The issue 
was that the association consented to certain modifications ; in the 
matter of work generally known as dead work, upon which no 
advance had taken place, it was arranged that no reduction should 
be insisted b ps. and the resolutions made at the previous 
of the council should be relegated to the il for r i 

This decision of the coalowners, indicating a desire to meet the 
men in the most generous spirit, had a marked effect, and though 
a reduction as percentage, and not on tonnage, was insisted upon, 
yet it was the conviction of many there that the storm was 
averted, and that in a little time all difficulties would be smoothed 
away and trade flow inits old and peaceful channel. The steam 
coalmen asa rule have showed an excellent ing, and it was 
felt by the public that the action of the coalowners in resorting to 
a general lockout, because the house coal men remained out 
would have been too severe a measure ; hence the desire to avoid 

ire measure i with profound satisfaction in 
the whole district, 

It was elicited at the meeting on Friday that the Miners’ Union 
was strongly op to a strike, and that those who remained out 
would not receive any benefit from the union. Since the con- 
ference there bas not been a general resumption of work, but the 
men are gradually falling in, and if a little leniency be continued 
the coal industry of South Wales will soon be again in a satisfac- 
tory condition. During the recent difficulties the coal market has 
slightly improved, but at the time I write the tendency, in Cardiff 
especially, is to lower quotations. We may expect, I think, be- 
fore long, another fall of a couple of shillings per ton ; but below 
that I do not expect coal will be quoted. ion transactions have 
been entered into for something under 14s. for best steam, and 
coal of good quality is now quoted at 12s, at the pit, and about 
ye at _ tering into the market for coal 

tors are again en’ in e et for property, 
and those holding are less disposed to sell they were some 
little time ago, This I take to be a healthy ptom, 

I noticed a week or,two ago a fatal cocblant near Merthyr 

dfil from the incautious use of dynamite. Last week the second 


of an interesting course of ex; ents in firing ee © 
electricity aa tomy opi tin the Forest of Dean. rd 
is to be hoped that benefit will follow, and render this 


explosive medium as safe .as it is effectual. The other day I 
attended a large sale of timber, and a massive stump of a 
was ted out in which there was a of wl 
had to explode, It is to be hoped this made | 
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. And it is 
should be done, for the privation suffered 
is very great. It is stated that families 
comfortable circumstances have been reduced to li 
and grains! The strike in the Somersetshire coal- 
but at my last advices the men seemed disposed to resort 
ballot to settle the difficulty. There is no movement of any 
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Norz.—Cleveland prices are open to variation. 
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Rowitiye Mint Pristons.— Mr. W. A. Sweet, of Syrac 
writes to the American Artisan as follows :—“ In ing about 
phosphor bronze, rolling mill pinions are quoted as made from it, 
and stand work where cast iron soon wears out. I have no hesitation 
in saying that cast iron pinions can be made to stand, if there is 
surface of tooth enough for the work. In my experience, when 
the teeth wear out I give them length until there is surface 
enough ; then, with proper lubrication, they wear smooth, and do 
net abrade the metal. Until this point is reached there ; 
working surface enough. I am not capable of entering i 
higher mathematics to produce a formula for this -1 
for rolling mill pinions, but vs practice is to make the 
the cogs one-third more than the diameter of ie 
pinio: a to pitch line, and one-half of pi : 
one- . We make our pinions witho: 
draft, and draw the pattern through a female 
the flask, and draw the pattern & screw out 
without any rapping of the pattern in the mo 
tooth surface that fits when put to work, 
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